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Abstract
Type I endometrial cancer is mainly associated with obesity, chronic hyperinsulinemia and insulin resistance. Thus, improving lifestyle should be a main goal of 
primary prevention for this neoplasm. Nonetheless, patients adherence to a healthy lifestyle (playing sports, weight control, balanced diet, etc.) is generally insufficient. 
The aim of this paper is to provide a review of the available literature about the correlation between endometrial cancer and lifestyle. Then, a novel strategy of 
counseling is proposed; this approach, based both on evidence-based medicine and clinical psychology, can be easily remembered with the acronym I.M.P.R.O.V.E. 
(Inform, Motivate, Prescribe, Reward, Oversee, Visualize, Empower).
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Background
Endometrial cancer (EC) is the most common type of gynecologic 

cancer in developed countries [1,2]. Even if molecular analysis is now 
used to identify different subsets of EC [3], it has been traditionally 
classified into two histological types that differ in incidence, estrogen 
responsiveness and prognosis [4]. Type I EC has a well-recognized 
precursor lesion, atypical hyperplasia (AH), and is the most common 
one. Usually, it is a low-grade, low-stage, estrogen-dependent tumor 
that is associated with obesity and a better outcome. By contrast, type II 
tumors are relatively rare, high-grade, clinically aggressive neoplasms; 
they are more frequent in non-obese women and estrogen-independent 
[5]. The rising incidence of type I EC is related to the worldwide spread 
of obesity and obesity-related hyperinsulinemia, that are associated 
with more than 80% of the diagnoses [6,7]. Hyperinsulinemia and 
insulin resistance (IR) increase bioavailability of steroid hormones and 
local inflammation; these factors could be promoters of tumorigenesis 
and tumor progression [8].

Considering the strong correlation between type I EC and 
lifestyle, a behavioral intervention mainly based on physical activity 
and healthy eating could effectively impact the risk of developing this 
tumor, prevent its recurrence and improve patients’ quality of life 
(QoL) [9,10].

Unfortunately, patients’ adherence to healthy lifestyles seems to be 
insufficient and poorly studied. The aim of this paper is to provide a 
review of the current available literature about this topic in order to 
offer healthcare providers (HCPs) some practical tools for patients 
counselling in the setting of primary prevention of type I EC.

Methods
We performed a narrative review of the literature on PubMed 

(Medline), with restriction to publications in English, using the 
following keywords: endometrial neoplasms, prevention, lifestyle, 

insulin resistance. There were no limits placed on time of publication. 
According to the analysis of the available data, a novel counseling 
approach is proposed to improve the strategies of EC primary 
prevention.

Review of the literature 
Currently, given the emerging epidemic of EC because of the 

increase of obesity and sedentary life, lifestyle changes are urgently 
needed to reduce incidence and recurrences [10].

For every 5 kg/m2 increase in Body Mass Index (BMI), there is 
a 60% increased risk of EC, with a BMI above 25 kg/m2 the risk is 
doubled and with a BMI above 30 kg/m2 the risk is tripled [11,12]. 
Type 2 diabetes mellitus (DM) is also a strong risk factor for benign 
endometrial polyps, AH and type I EC [13-15]. Large epidemiological 
studies adjusting for BMI, conclude that type 2 DM confers a 62% 
increased risk of EC, independent of obesity [16,17]. Hence, obesity 
and IR play synergistically a critical role in EC pathogenesis [18-20]. 
Using data collected within the European Prospective Investigation 
into Cancer and Nutrition (EPIC), Dossus et al. confirmed that IR 
is one of the main pathogenetic factor for EC and that it is strongly 
related to obesity [21]. Significantly higher levels of fasting insulin 
and non-fasting C peptide were reported in patients diagnosed with 
EC [22]. Insulin can increase tumor growth by binding to the insulin 
receptor or the insulin-like growth factor 1 (IGF-1) receptor, which 
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rarely exercised [36]. On the contrary, Seidelin et al. showed that a 
sedentary behavior could be more damaging than being overweight 
[37]. Physical activity is associated with a 38% to 46% relative reduction 
in EC risk [38-42]. According to a meta-analysis [43] women who were 
inactive and who sat for 9 hours per day had a two-fold risk of EC 
compared with active women who sat fewer than 3 hours per day (RR 
2.14; 95% CI, 1.48–3.10).

Moreover, it’s well known that adopting a healthy lifestyle reduces 
by 29% the incidence of any cancer (HR 0.71 CI 0.66-0.76; 16 studies 
with 1.9 million participants) and by 52% cancer mortality (HR 0.48 
CI 0.42-0.54; 30 studies with 1.8 million participants) [44]. A healthy 
lifestyle reduces any hormone sensitive cancer risk: breast, endometrial 
and ovarian [45] and it also decreases thromboembolic risk.

Vitamin D supplements do not reduce EC risk [46], as reported for 
ovarian cancer [45].

Smokers have a reduced risk of endometrial cancer in prospective 
(RR, 0.81; 95% CI, 0.74–0.88) and case-control studies (odds ratio, 0.72; 
95% CI, 0.66–0.79) studies [47].

One cup of caffeinated coffee per day is associated with a 7% 
reduction in endometrial cancer risk (RR 0.93, 95% CI 0.89–0.97), 
compared with a 4% risk reduction with one cup of decaffeinated 
coffee/day (RR 0.96, 95% CI 0.92–0.99) [48].

Hormonal contraception (HC) is the main pharmacological way to 
reduce EC risk, taking advantage of the same protective mechanism of 
pregnancy. The risk reduction is proportionate to the duration of HC 
assumption and its protective effect persists more than 30 years after 
last use [49].

Fertility treatments do not seem to affect EC risk, while they 
help achieving a pregnancy and allow breastfeeding that significantly 
decrease EC risk [50]. Healthy lifestyle improves fertility mostly in 
obese, insulin resistant patients and it is first line non-pharmacological 
treatment of infertility in PCOS [51].

Recently, Njoku et al. tried to identify specific groups of women at 
a particularly high risk of EC for whom risk-reducing interventions are 
likely to have a significant impact. They also concluded that bariatric 
surgery, the administration of cyclic hormones (PCOS), the use of 
Levonorgestrel-releasing intrauterine system (LNG-IUS) (fertility-
sparing treatment of AH) are proven methods of EC prevention in 
high-risk women, while non-surgical weight loss and modulation of 
insulin resistance with metformin are potential methods of prevention 
that require further evidence [52]. In fact, we have few evidence that 
lifestyle-based weight loss is enough to reduce EC risk, maybe just 
because of self-reporting and paucity of weight reduction. On the other 
hand, bariatric surgery, that achieves a more substantial weight loss, 
significantly decreases EC risk (HR, 0.56; 95% CI, 0.35–0.89) but with 
possible short-term surgical complications and long-term risks [53].

Discussion and new strategies 
EC is highly influenced by IR, inactivity and obesity. That explains 

why it is so frequent nowadays, but also highly preventable [10].

A healthy lifestyle is really important for EC primary prevention: 
a recent Canadian study reported a 5% reduction in EC for every unit 
increase of the Healthy Lifestyle Index (HLI) risk [54].

Adherence to these behavioral indications is generally insufficient 
and hard to quantify. Psychological factors can reduce the accuracy 
of self-reporting, such as limited recall, denial, deliberate fabrication, 

are both increased in EC [23]. Insulin also down-regulates the most 
important IGF binding protein (IGFBP) within the endometrium, 
IGFBP-1, and thus increases bioavailability of IGF-1 within the tissue, 
stimulating further tumor development [24]. An indirect mechanism of 
action of insulin on endometrial carcinogenesis is an increase in levels 
of bioavailable estrogens, through a decrease in the hepatic synthesis 
of sex hormone–binding globulin (SHBG) [25]. Moreover, IR and 
hyperinsulinemia, as in metabolic syndrome, stimulate the ovarian and 
adrenal cortex production of androgens, mostly androstenedione and 
testosterone. These are metabolized into estrogen from the aromatase 
enzymes in adipose tissue. Contrary to estrogens, androgens themselves 
do not seem to stimulate endometrial cell proliferation [26].

There is a growing body of evidence supporting metformin as a 
potential anti-cancer agent, and data that propose its use to reduce the 
risk of EC through hyperinsulinemia and IR reduction [27]. Metformin 
may assist in the reversal of AH to a normal endometrial histology, 
in the reduction of cell proliferation biomarkers implicated in tumor 
progression, and in the improvement of overall survival in EC [28]. 
Thus, metformin could be considered as an experimental integration 
treatment where lifestyle improvement is not achieved or not sufficient.

Women affected by polycystic ovary syndrome (PCOS) represent 
a unique combination of some of the main predisposing factors to EC. 
Insulin resistance and anovulatory cycles cause a hyperestrogenic state, 
which is associated to a EC lifetime risk of 9% [20]. Progesterone has 
a protective effect as it counteracts the mitogenic effects of estrogen 
by increasing synthesis of IGFPB-1; thus, it reduces the excess of 
IGF-1 and it promotes expression of the estrogen sulfotransferase 
and 17β-hydroxysteroid dehydrogenase (17β-HSD), that transform 
estradiol into the less powerful estrone. A relative deficiency of 
progesterone like in PCOS appears to be a more important risk factor 
for EC than excessive estrogens.

Adiponectin and IGFBPs regulate glucose levels and insulin 
sensitivity and are protective factors against EC development. They are 
reduced in individuals affected by obesity and hyperinsulinemia: for 
each 5 μg/mL decrease in adiponectin levels, the risk of EC has been 
found to increase by 18% [29]. 

Hypothyroidism is also related to EC risk factors and it is a negative 
prognostic factor for EC [30].

Dossus et al. also demonstrated an additional role for chronic 
inflammation, that is a common feature of obesity [21]: inflammation 
may result in DNA damage through free radical formation and 
defective immunosurveillance, facilitating tumorigenesis [31]. 
Noteworthy, aspirin (ASA) and other nonsteroidal anti-inflammatory 
drugs (NSAIDs) have been shown to inhibit endometrial cancer cell 
growth in vitro through the induction of apoptosis in a dose- and time-
dependent manner. Consistent with data from colon [32] and other 
cancer cell lines, these data suggest that NSAIDs exert their anticancer 
effects through both COX-2-dependent and COX-2-independent 
mechanisms [33].

EC patients generally have unhealthy lifestyles with reduced 
physical activity, abdominal obesity (93%), poor eating habits, high 
glucose levels and more comorbidities [34,35]. A sedentary lifestyle and 
a high BMI are also highly correlated with an increased risk of death 
from EC [36]. EC patients with a BMI is > 35 kg/m2 have a two-fold 
increased mortality risk. More than 7 hours of moderate to vigorous 
physical activity per week prior to a diagnosis had a 43% lower risk 
of 5-year all-cause mortality, when compared with women who never/
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and socially desirable responding to providers what the provider 
wants to hear. This generates methodological problems to demonstrate 
its efficacy. Moreover, there are also many confounding factors, like 
smoking, coffee, pregnancies, contraception, aspirin or metformin 
administration.

A key point that have to be stressed is that adherence to lifestyle 
changes and their effectiveness mainly depend on how HCPs propose 
them. Lifestyle counseling is very important, but in order to be effective 
it requires substantial and long-term patient engagement difficult to 
achieve in the setting of primary prevention. 

In order to overcome these critical issues, a novel strategy of 
counseling is proposed; this approach gets ideas from both evidence-
based medicine and clinical psychology, and it can be easily remembered 
with the acronym I.M.P.R.O.V.E. (Inform, Motivate, Prescribe, Reward, 
Oversee, Visualize, Empower).

Inform
Informing patients that EC and its recurrences can be prevented 

by changing lifestyle. Clark et al. showed that EC patients were most 
likely to make lifestyle modifications after an adequate counseling by a 
physician. Unfortunately, only 29% of them reported to have received 
clear information about the relationship between obesity and EC [55]. 

Information should be the first step to approach the higher risk 
populations for primary prevention and every EC patient during follow 
up to prevent possible recurrences. 

In order to obtain a sort of “informed consent” to the prescription, 
HCPs have the duty to make patient aware of the main risk factors for 
EC and of their deep relationship with lifestyle behaviors.

Moreover, many of these conditions (i.e. PCOS, overweight, 
obesity, hyperinsulinemia, IR, type 2 DM and hypothyroidism) are not 
only associated with a higher risk of EC, but also with cardiovascular 
diseases (CVDs) and other tumors. Ward et al. reported that CVD is the 
main cause of mortality at 10 years post EC diagnosis [56].

Thus, a multidisciplinary team should involve several specialties 
like Ob/Gyn, primary care physicians, diabetologists, dietitians, 
cardiologists, oncologists and psychologists. These different figures 
should ideally be vehicles of coordinated messages [57]. A practical 
example could be patients diagnosed with PCOS because they typically 
have multiple contacts with Ob/Gyn since young age and lifestyle 
advice for PCOS treatment are the same as that for EC prevention [20].

Motivate
Trying to find reasons to change lifestyle that are relevant for that 

specific patient. 

Adherence will be optimal only if there is a strong and clear 
motivation. HCPs have to listen actively and nonjudgmentally, avoiding 
assumptions and trying to understand the patient’s perspective in order 
to activate her intrinsic motivation. 

Patients’ peculiar beliefs and interpretations about their risk are 
surprisingly different from the physicians’ perspective. They depend 
both on personal knowledge and how the risk is shown, as relative 
risk or absolute numbers. Furthermore, they are influenced by the 
subjective cognitive interpretation and the emotional impact of that 
risk. Emotional reasons are stronger motivations than actual risk. As an 
example, if a relative or a friend is affected by EC, this is felt as a stronger 
motivation to adhere to primary prevention strategies. 

Hence, the best way to motivate patients is stressing issues 
perceived as more concrete and tangible in their daily life: for example, 
in the collective image, CVD related to obesity and IR motivate to 
change lifestyle more than cancer. 

Prescribe
Prescribing personalized and measurable behavioral advices. 

The first advice is to increase physical activity considering that 
sedentary lifestyle is an independent risk factor for EC [37].

The second advice is to adapt caloric intake in order to normalize 
body weight. This intervention is mainly effective in adolescents and 
young adults considering that for each 5 kg increase in weight over the 
time period from 18 years to adulthood, the risk of EC is increased by 
18% (95% CI, 15%–21%) [58]. A useful suggestion could be reducing 
simple carbohydrates to fight hyperinsulinemia and IR, even if there is 
no strong evidence about an established association between reduced 
risk of EC and a specific diet [59]. Ketogenic diet (KD) is a low-
carbohydrate, high-fat diet based on the “Warburg effect” principle: 
cancer cells metabolism depends on aerobic glycolysis for fuel 
acquisition. Unlike normal cells, most types of cancer cells are unable to 
metabolize ketones. Thus, KD objective is to “starve” cancer cells of the 
glucose and insulin required for proliferation. Cohen et al. reported that 
KD in EC patients, does not negatively affect QoL and it may improve 
physical function, increase energy and diminish specific food cravings 
[60]. Moreover, increasing coffee consumption by four cups per day 
seems to be associated with a 20% reduction in EC relative risk (RR 
0.80; 95% CI 0.72 to 0.89) and with a 24% reduction in postmenopausal 
EC risk (RR 0.76; 95% CI 0.69 to 0.83) [61]. 

The suggested changes should be achievable and realistic. It is 
not effective and controllable to give the usual generic indications, 
like “exercise more” and “lose weight”. These goals should be more 
effectively reached by using strategies that take into account the 
interests and habits of every single patient to prescribe a tailored and 
suitable behavioral program.

Reward 
Rewarding the restrictions prescribed with satisfactory activities 

based on women’ preference.

Patients can not feel an immediate benefit from lifestyle advices. 
Indeed, they only feel the downsides at first: pain and fatigue after 
physical activity, renounces, less diet satisfaction. It is unrealistic to 
expect adherence to prescription without any short-term perception of 
benefit and pleasure. Exercise should be done encouraging patients to 
do just those activities that they prefer; it is important to inquire about 
what is satisfying for the individual (es dancing, group sports, etc.). 
Well-accepted activities improve QoL and they counterbalance efforts 
and renounces. Group activities should be preferred as they give positive 
social support. When a restriction of the caloric intake is prescribed, 
any improvement of taste should be advised counterbalancing the 
reduced pleasure of eating a lot. 

A reward could be only psychological, as the satisfaction doing 
something good or approved by others. Anyway, patients have to 
understand that those activities are not just for pleasure, but a real 
medical prescription. The time and resources dedicated to hobbies or 
sports do not mean a less dedication to work and family, but they are 
part of a cure. Thus, they should not feel guilty or selfish if they do 
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something pleasurable. They must feel that they are investing in health 
and sparing health care resources.

Patient should complete this first part of I.M.P.R.O.V.E. counseling 
(inform, motivate, prescribe, reward) going out with a positive message 
of doing something that makes them happier. It’s better to focus on 
performing pleasurable activities than to be worried only about their 
immediate impact on EC risk.

Oversee
Supervising patients’ adherence to medical provisions can be done 

by scheduling a check up after 3 to 6 months according to individual 
needs or medical protocols. This follow-up may be face-to-face or 
also by phone or e-mails. If patients are left alone, their compliance is 
generally insufficient. 

A randomized controlled trial (RCT) about the impact of structured 
lifestyle changes on EC survivors showed that only 30% of participants 
succeeded in the weight reduction goal [62]. If adherence is suboptimal, 
the first part of I.M.P.R.O.V.E. strategic counselling (inform, motivate, 
prescribe, reward) should be used again. 

Visualize
Visualizing measurable changes during follow up in order to give 

a positive feedback and to reinforce motivation and compliance. If 
patients do not see any tangible change, they feel only the efforts and 
the renounces without satisfaction. Evidence of any change could be 
visualized in a strategic way to be better understood according to the 
educational level.

Self-monitoring devices, fitness tracking technologies or step 
counters, waist circumference and impedance measurements could be 
used as visual proofs of physical improvement.

Also histograms can help more than only verbalizing results. 

Empower
Empowering to reinforce and keep adherence lifetime. 

Women should feel they are not the passive victims of EC, but they 
have the power to reduce the risk [62]. At the end of consultation, they 
should feel the satisfaction to be owners of their destiny.

Conclusion
EC is the most common gynaecologic malignancy and its incidence 

is increasing all around the world because of the growing prevalence 
of obesity. Effective risk-reducing interventions targeting the key 
mechanisms that drive endometrial carcinogenesis may reduce EC 
incidence, particularly when aimed at those at greatest risk. An 
understanding of the key risk factors and their role in cancerogenesis 
is critical in developing such prevention strategies. This paper 
summarizes the major risk factors for EC and the evidence for available 
risk-reducing interventions in high-risk women. A novel counseling 
approach is proposed, named I.M.P.R.O.V.E. (Inform, Motivate, 
Prescribe, Reward, Oversee, Visualize, Empower). This strategy helps 
patients to change their lifestyle in the setting of primary prevention 
of EC, using simple tools, based on an integration between scientific 
evidences and clinical psychology. Further research is needed to clarify 
the role of possible confounders on endometrial tumorigenesis and to 
validate this innovative approach also in other fields rather than EC 
prevention.
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