
Case Reports in Women's Health xxx (2018) e00056

Contents lists available at ScienceDirect

Case Reports in Women's Health

j ourna l homepage: www.e lsev ie r .com/ locate /c rwh
Diet and lifestyle for post-reproductive health: Focus on diabetes

Stavroula Α. Paschou a,⁎, Panagiotis Anagnostis b, Dimitrios G. Goulis b, Irene Lambrinoudaki c

a Division of Endocrinology and Diabetes, “Aghia Sophia” Hospital, Medical School, National and Kapodistrian University of Athens, Athens, Greece
b Unit of Reproductive Endocrinology, First Department of Obstetrics and Gynecology, Medical School, Aristotle University of Thessaloniki, Thessaloniki, Greece
c Division of Endocrinology and Diabetes, Second Department of Obstetrics and Gynecology, Medical School, National and Kapodistrian University of Athens, Athens, Greece
⁎ Corresponding author at: Division of Endocrinology
Hospital, Medical School, National and Kapodistrian Un
Papadiamantopoulou, Athens 11527, Greece.

E-mail address: s.a.paschou@gmail.com (S.Α Paschou)

https://doi.org/10.1016/j.crwh.2018.e00056
2214-9112/© 2018 The Authors. Published by Elsevier B.V
a r t i c l e i n f o
Article history:

Received 22 February 2018
Accepted 26 February 2018
Available online xxxx

© 2018 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Contents
Contribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0
Competing Interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0
Funding. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0
Provenance and Peer Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0
The prevalence of type 2 diabetes mellitus (T2DM) is 5 to 10% in
western countries, while a large percentage of patients remains undiag-
nosed [1]. Menopause represents the end of reproductive life of women
and is associated with metabolic changes which predispose to T2DM.
One of themost prevalent phenotypical changes noted aftermenopause
is weight gain. The decrease in estrogen concentrations leads to an in-
crease in total body fat, specifically central abdominal fat accumulation.
The abdominal obesity results in additional physical and psychological
morbidity, initiating a vicious cycle. Excessive energy intake, sedentary
lifestyle and stress are environmental factors that are often present dur-
ing menopause and further contribute in the development of central
obesity [2]. In turn, abdominal fat deposition leads to low grade inflam-
mation and insulin resistance, through the action of cytokines and
adipokines. Pancreatic β-cells have then to compensate insulin resis-
tance in order tomaintain normal glucose levels. Ultimately, only a sub-
group of women with central obesity in menopause will demonstrate
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impaired glucose metabolism and T2DM. The genetic predisposition of
β-cell dysfunction seems to constitute a crucial parameter [3].

Interestingly, women with climacteric symptoms present greater
risk for development of diabetes [4]. Various animal and human studies
have provided evidence that hormone replacement treatment (HRT)
can ameliorate the tendency towards central obesity after menopause,
with improvement of insulin sensitivity and reduction of the risk for
T2DM. In large randomized controlled trials, T2DM incidence was de-
creased from 12% to 21% in women on HRT, with significant improve-
ment of central adiposity, insulin resistance, lipids levels and
inflammation markers [5]. However, HRT cannot be provided forever
and there is not enough evidence to support administration of HRT for
T2DM prevention [4,6]. Clearly, more research data are required in
order to identify those women most likely to gain metabolic benefits
from HRT.

Diabetes is broadly considered to be a cardiovascular disease equiv-
alent, which would suggest that women with the disease should not
take HRT. However, women with established T2DM show better glyce-
mic control and demand lower doses of antidiabetic agents when on
HRT. Unfortunately, clinical trials so farwere not powered enough to as-
sess differences in cardiovascular outcomes. It seems that HRT is bene-
ficial in early menopause for women with T2DM, while in older
women with mature atherosclerotic plaques this kind of therapy may
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destabilize them, resulting in acute thrombotic episodes. An individual-
ized approach in treating menopausal symptoms should be considered
with a low threshold to recommend non-hormonal therapies, particu-
larly in women with concurrent cardiovascular disease. Some women
with T2DMmay be excellent candidates for HRT, following careful eval-
uation of their cardiovascular risk [2,6].

Excessive body weight is an important predictive marker of in-
creased risk for T2DM, but also for other morbidities in later life, such
as cardiovascular disease, sexual dysfunction, depression and deteriora-
tion of the general quality of life. Therefore, the most rational strategy
for preventing T2DM is treating excess weight. We cannot modify
genes, we are not able to stop the transition to menopause, we cannot
provide HRT forever, but we can manage essential elements of lifestyle
in post-menopausal women. Indeed, weight loss has been associated
with longevity in patients with T2DM, even with remission of the dis-
ease, when very low calories programs were followed. Furthermore,
two major trials, the Diabetes Prevention Program (DPP) and the Look
AHEAD (Action for Health in Diabetes) study, have provided robust ev-
idence for the beneficial effects of weight loss in patients with T2DM.
Lifestyle intervention resulted in higher benefits regarding diabetes
progression, HbA1c levels and cardiovascular risk factors [3].

Recommended diet and lifestyle changes for post-reproductive
health with focus on T2DM should include modest weight loss, 5% to
7% of the initial body weight. This can be accomplished by lifestyle pro-
grams that provide 1200–1500 kcal per day or achieve an energy deficit
of 500–750 kcal per day. Carbohydrates should derive from high-fiber
and lower glycemic index foods, such aswhole grains, vegetables, fruits,
legumes and low-fat dairy products. Mediterranean diet, with high con-
sumption of plant-based foods and olive oil, moderate consumption of
fish and low consumption of red or processed meat has resulted not
only in weight loss but also in cardiovascular benefits for patients with
T2DM [1]. Bone health and sarcopenia is another important concern
during the post-menopausal period. Therefore, modest and gradual
weight loss should be advised. Consumption of nuts and seeds, appro-
priate intake of calcium and vitamin D, limited intake of alcohol and so-
dium represent additional lifestyle changes. Regarding exercise, intense
walking at least 150min perweek seems ideal. Aerobic exercise ofmod-
erate intensity is indicated for patients with obesity and T2DM, while
weight-bearing exercise is ideal for bone strength and quality. Intense
walking combines both types of exercise, but also it offers psychological
balance and preservesmusclemass. Finally, as smoking cessation is very
important for both the reduction of endothelial dysfunction and osteo-
porosis risk, such counseling should be a routine parameter of the
health care of all women in menopause [1,3].
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