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  ABSTRACT 

 Women may expect to spend more than a third of their lives after menopause. Beginning in the sixth decade, 
many chronic diseases will begin to emerge, which will affect both the quality and quantity of a woman ’ s 
life. Thus, the onset of menopause heralds an opportunity for prevention strategies to improve the quality of 
life and enhance longevity. Obesity, metabolic syndrome and diabetes, cardiovascular disease, osteoporosis 
and osteoarthritis, cognitive decline, dementia and depression, and cancer are the major diseases of concern. 
Prevention strategies at menopause have to begin with screening and careful assessment for risk factors, which 
should also include molecular and genetic diagnostics, as these become available. Identifi cation of certain 
risks will then allow directed therapy. Evidence-based prevention for the diseases noted above include lifestyle 
management, cessation of smoking, curtailing excessive alcohol consumption, a healthy diet and moderate 
exercise, as well as mentally stimulating activities. Although the most recent publications from the follow-up 
studies of the Women ’ s Health Initiative do not recommend menopause hormonal therapy as a prevention 
strategy, these conclusions may not be fully valid for midlife women, on the basis of the existing data. For 
healthy women aged 50 – 59 years, estrogen therapy decreases coronary heart disease and all-cause mortality; 
this interpretation is entirely consistent with results from other randomized, controlled trials and observational 
studies. Thus. as part of a comprehensive strategy to prevent chronic disease after menopause, menopausal 
hormone therapy, particularly estrogen therapy may be considered as part of the armamentarium.   

  INTRODUCTION 

 As the world population increases, along with an increase in 
life expectancy, many millions of women will be spending a 
third or more of their lives after menopause. Several of the 
topics for World Menopause Day in the past have focused on 
treatment. This year, our focus is on  Prevention . Indeed, from 
a medical economics perspective, although still debated, it is 
our view that preventing disease is much preferred over wait-
ing to treat a condition once it manifests. Here we seek to 
outline the major chronic diseases that occur after menopause 

and suggest strategies that could be put in place to prevent 
these occurrences. Some of these conditions (cardiovascular 
disease) accelerate in women after menopause, and others 
(cancer) increase as a function of age in both men and women. 
Nevertheless, in the fi nal analysis, our goal is to suggest strate-
gies to combat all diseases after menopause with the aim of 
improving not only the quantity, but the quality of life for 
postmenopausal women world-wide.  Women presenting 
to their medical providers during the menopausal transition 
provide a unique opportunity for risk assessment, counseling 
and the institution of various prevention measures.  
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 Our perspective of happier and healthier women around 
the world is a lofty goal. We are cognizant that the preva-
lences of various diseases are different in various regions of 
the world, and therefore the emphasis for specifi c strategies 
will vary. Further, it is anticipated that, in the near future, 
we will have different tools for risk assessment, which will 
be personalized. Molecular tools and pharmacogenomics will 
enable us to determine individual risks and the appropriate-
ness of various preventative therapies; some of these concepts 
will be explored later.   

 EPIDEMIOLOGY OF CHRONIC DISEASES 
AFTER MENOPAUSE 

 As noted above, life expectancy has increased in all areas of 
the world apart from Sub-Saharan Africa. This can be wel-
comed as the continuation of health and vigor allowing more 
years of work and an enjoyable retirement or it can be viewed 
with concern at the potential drain on the economy of those 
who are unfi t and suffer from chronic disease. It is thus 
becoming a priority to investigate ways to improve health and 
well-being in all adults. 

 The age of the natural menopause among women in devel-
oped countries is between 50 and 52 years 1,2  whereas, in the 
less developed countries, it is 3 – 4 years less 3 . Depletion of 
sex steroid hormones is an important consequence of normal 
aging and gonadal failure that potentially increases vulner-
ability to disease in hormone-responsive tissues, including the 
brain, bone and the cardiovascular system. Thus, early meno-
pause is associated with an increased risk of cardiovascular 
disease (CVD) and osteoporosis, whereas delayed menopause 
is associated with increased risk of estrogen-dependent can-
cers such as endometrial and breast. After menopause, several 
chronic diseases may emerge, usually by the sixth decade, and 
these include obesity and metabolic disease, cardiovascular 
disease, osteoporosis and arthritis, dementia and cognitive 
decline, and cancer. An important opportunity exists at the 
onset of menopause to prevent or attenuate these chronic dis-
eases which have an onset approximately 10 years later. 

 Obesity is a growing world-wide problem, which exac-
erbates many chronic disease states. In women, the altered 
distribution of fat that occurs at menopause leads to an 
increase in insulin resistance, and the incidence of diabetes 
has risen exponentially. This increase, in turn, translates into 
an increased risk of CVD and death, with the impact being 
greater in women than in men. It would seem logical that, 
if estrogen deprivation leads to altered fat distribution, it 
should be reversed by administration of estrogen replacement. 
Hormone therapy appears to decrease the incidence of diabe-
tes and also improves diabetes control as indicated by assess-
ment of glycosylated hemoglobin concentrations 4,5  but has 
complex effects on levels of blood glucose itself, making the 
impact less certain 6 . 

 CVD is the most common cause of death in women, 
accounting for the greatest proportion of deaths over the age 
of 50 years. The overall prevalence of coronary heart disease 

(CHD) is estimated to be 5.1% in women compared with 
7.9% in men, and the lifetime risk of developing CHD after 
40 years of age is 32% in women and 49% in men; in addi-
tion, the incidence of CHD in women lags behind men by 
10 years for CHD overall and by 20 years for myocardial 
infarction (MI) and sudden death. However, women generally 
face a worse prognosis than men following a primary event 7 . 
Within 5 years after a fi rst MI, 18% of women and 8% of 
men aged 45 – 64 years develop heart failure. Older age at 
menopause is independently associated with a decreased risk 
of incident heart failure 8 . Prior studies have investigated the 
relationship between menopause and CVD 9,10 ; however, the 
results have been inconsistent, and the direct causal relation-
ship between menopause and increased cardiovascular risk is 
still being debated. Menopause before the age of 45 years is 
associated with increased risk 10 . 

 Osteoporosis is a common disease which increases with 
age and predisposes to an increased risk of fractures 11 . Up to 
70% of women have osteoporosis of the hip, lumbar spine 
or distal forearm at the age of 80 12 . Other factors, such as 
low body mass index (BMI), tobacco, and alcohol, among 
others, may negatively infl uence bone density and strength, 
thereby increasing the risk of fracture 13 . Vertebral fractures 
account for almost half of all osteoporosis-related fractures 14 . 
Osteoporotic fracture is more common in women than men 
and causes considerable morbidity as well as indirect mortal-
ity due to problems relating to immobility. The number of 
osteoporotic fractures (hip and spine) is rising exponentially 
and this has a massive impact on the health services as well 
as the quality of life of the individual. 

 Arthritis is very common and osteoarthritis is an almost 
universal condition in the older patient. It may be caused 
by the  ‘ wear and tear ’  of sport in youth or simply be a facet 
of aging and is undoubtedly worsened by obesity. Although 
weight loss may not impact on the process itself, it is likely to 
improve mobility. Infl ammatory arthritis is more common in 
women but is associated more with younger age. 

 Dementia and cognitive decline are major concerns for 
women and society, and the number of women affected is 
rising globally as life expectancy increases. Today, about 36 
million people world-wide suffer from Alzheimer ’ s disease and 
other dementia. This fi gure is projected to more than double 
by 2030 15 . Alzheimer ’ s disease is the most common cause for 
dementia. It rarely occurs under 60 years and, if it does, is 
often associated with specifi c genetic mutations. The incidence 
is age-related and the disease is more common in women. 
Dominantly inherited mutations do not play an important 
role in older women, although a common polymorphism in 
the gene that encodes apolipoprotein E increases risk, more 
so for women than men. The onset of Alzheimer ’ s disease is 
insidious, with decrease in episodic memory, e.g. poor recall 
of recent events, verbal fl uency and naming. It often coexists 
with vascular change and may be improved by better vascular 
function. 

 With aging, the incidence of all cancers is expected to 
increase 16 . For women, the most important cancers are breast, 
colon, endometrial, ovarian and lung cancer; the latter is the 
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leading cause of cancer mortality in many countries. Possible 
prevention of these cancers by lifestyle changes and appro-
priate screening gains more importance after menopause 17,18 . 
Breast cancer is a more common cause of death than CVD 
prior to menopause. Conversely, treatment for cancer often 
accelerates the menopause, with subsequent impact on both 
quality of life, the presence of chronic disease and also repro-
ductive function.   

 METABOLIC EFFECTS, OBESITY 
AND DIABETES MELLITUS 

 Obesity has emerged as a global health issue, affecting women 
in both developed and developing countries. The prevalence 
of obesity (defi ned as a BMI    ��    30 kg/m 2 ) is greater in women 
than in men 19 . Obesity makes a key contribution to the patho-
genesis of diabetes mellitus, cardiovascular disease, dementia, 
some cancers (endometrial, breast and colon), depression, 
sexual dysfunction, urinary incontinence, and musculoskeletal 
disorders, especially osteoarthritis 20 – 25 .  

 Obesity prevalence in women 

 In 2008, 14% of the global female population (300 million 
women) were obese 26 . The highest rates of obesity in women 
have been reported for the Americas (29%), the Eastern Medi-
terranean (24%) and Europe (23%), and lowest for South 
East Asia (3%) 26 . 

 Obesity is greater in women than in men, except in higher 
income countries 26 , and is inversely associated with poorer 
education and urbanization 27,28 . The global pandemic of obe-
sity has been attributed to  ‘ the passive overconsumption of 
energy ’  29 . Other factors predictive of obesity in women at 
midlife include marriage at an early age, high parity, a family 
history of obesity, shift work, sleep deprivation, depression 
and some anti-psychotic medications 28,30,31 . The relationship 
between depression and type 2 diabetes is bidirectional 32 . 

 Central adiposity is strongly associated with an increase 
in risk of insulin resistance and the subsequent development 
of type 2 diabetes, and greater waist circumference is associ-
ated 33  with increased mortality for women with BMIs between 
20 and 50 kg/m 2 . However, for predicting insulin resistance, 
the measurements of waist circumference and BMI have been 
found to be interchangeable, in that the more overweight/
obese a person is, determined by either waist circumference 
or BMI, the greater the degree of insulin resistance 34 .   

 Obesity and menopause 

 Although women frequently report weight gain at midlife, 
studies across different populations have consistently shown 
that weight gain is primarily infl uenced by age, not 
menopause 35,36 . The abrupt decline in estrogen at menopause 
is characterized by increased abdominal subcutaneous and 

visceral fat without commensurate change in physical activity 
or total body weight 37 . The result is a transition from a gynoid 
to an android pattern of fat distribution and an increase in 
total body fat 38,39 . This menopause-associated change in body 
composition is seen across ethnicities and in non-obese as well 
as obese women 38 . The accumulation of abdominal fat in post-
menopausal women is a critical factor in the development of 
insulin resistance, which in turn is a major risk factor for pro-
gression to type 2 diabetes. Furthermore, abdominal weight 
gain after menopause is associated with the development of a 
more adverse lipid profi le, with an increase in low density 
lipoprotein cholesterol and a decrease in the ratio of total cho-
lesterol to high density lipoprotein (HDL) cholesterol 37 . Hence, 
the associations between abdominal weight gain and insulin 
resistance, and other age-related conditions in postmenopausal 
women, namely CVD, dementia 40  and breast cancer 41 . 

 There is a complex, and incompletely understood, relation-
ship between sex hormone binding globulin (SHBG), obesity 
and insulin resistance in women. Low SHBG is seen in obese 
men and women, is inversely associated with insulin resis-
tance and is an independent predictor for the development of 
type 2 diabetes 42 . The inverse relationship between SHBG and 
insulin resistance is independent of endogenous estrogen and 
androgen levels and is, at least in part, independent of BMI in 
postmenopausal women 43 . Low SHBG is associated with liver 
fat accumulation which most likely explains the link between 
low SHBG, insulin resistance and type 2 diabetes 44 . 

 With central weight gain at menopause, there is also a 
decline in the production of adiponectin, an adipokine pro-
duced by fat. Serum adiponectin levels are low in clinical 
conditions associated with cardiovascular disease, insulin 
resistance and the metabolic syndrome 45 . Metformin, a drug 
widely used for the treatment of type 2 diabetes, stimulates 
this pathway 46 . As a result, metformin induces fatty acid 
oxidation, suppresses expression of lipogenic enzymes, and 
enhances insulin sensitivity.   

 Prevention of obesity and insulin resistance 

 The primary prevention of obesity resides in an appropriate 
balance between energy intake and expenditure 47 . Public 
health policies to prevent obesity have raised a range of ethical 
issues which are beyond the scope of this review 48 . Interven-
tions to treat obesity include physical activity, calorie-
controlled diet, pharmacotherapy or bariatric surgery. Com-
plementary and alternative treatments such as acupuncture, 
yoga, and herbal supplements may also aid in weight loss. 
These have been recently reviewed 49 . Most randomized, con-
trolled trials have shown that menopausal hormone therapy 
(MHT) is associated with a reduction in central adiposity and 
an increase in insulin sensitivity 50 – 52 . In the Women ’ s Health 
Initiative (WHI) intervention trials, both conjugated equine 
estrogen (CEE) alone and CEE plus medroxyprogesterone 
acetate (MPA) were associated with a reduction in risk for 
the development of type 2 diabetes compared with placebo 
(hazard ratio (HR) 0.86, 95% confi dence interval (CI) 
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0.76 – 0.98,  p     �    0.02; HR 0.81, 95% CI 0.70 – 0.94,  p     �    0.005, 
respectively) 5 . This benefi t did not persist after hormone 
therapy ceased. 

 Metformin therapy does not treat obesity, but prevents 
the progression of impaired glucose intolerance to type 2 
diabetes 53 . Metformin also results in favorable lipoprotein 
effects, being independent of adiponectin, BMI, and insulin 
resistance 53 . Although metformin therapy has been observed 
to be slightly less effective in preventing type 2 diabetes than 
diet and exercise in randomized, controlled trials, long-term 
adherence to modifi ed diets and exercise regimens outside the 
trial setting remains a challenge 54 . 

 In summary, obesity is an increasing global health and eco-
nomic burden 55 . This is refl ected in the doubling of the num-
ber of people with type 2 diabetes over the past 30 years 56 . 
Women in lower socioeconomic groups are more likely to 
become obese and to develop type 2 diabetes. The menopausal 
transition does not directly contribute to weight gain but 
rather to body fat redistribution, with more deposition in the 
abdomen. These changes increase the vulnerability to insulin 
resistance, glucose intolerance and type 2 diabetes. The most 
effective intervention for obesity is lifestyle modifi cation. 

  Health-care providers should take every opportunity to pre-
scribe dietary modifi cation and physical activity, and women 
in the menopausal transition are ideal candidates to begin 
preventative measures.  MHT may ameliorate fat redistribu-
tion and provide some protection against type 2 diabetes, but 
should not be prescribed solely for this purpose. Metformin 
should be considered for women with impaired glucose toler-
ance to prevent the progression to type 2 diabetes.    

 CARDIOVASCULAR DISEASES 

 CVD, particularly CHD, is the leading cause of death in 
women in the developed world. The incidence increases at an 
annual rate which is greater than in men once menopause 
occurs. This suggests that protective factors in premenopausal 
women are lost at the time of menopause; the major candidate 
for this protective effect is estrogen. 

 Screening for CVD at regular intervals after menopause 
is extremely important. This includes measurement of blood 
pressure, lipids and perhaps infl ammatory markers, BMI, and 
ascertainment of lifestyle factors such as activity level and 
smoking status. In addition, a family history of heart disease 
and stroke is important. In the future, we are likely to have 
genetic markers for risk assessment of CVD. At present, we 
have risk assessment tools which calculate the 10-year risk of 
a myocardial infarction based on gender and race for individu-
als aged 40 – 79 years. The main risk calculators used are the 
Framingham model, and a new one from the American Heart 
Association 57 . The latter is also used as part of the algorithm 
to decide about initiating statin therapy. The main components 
of these risk models are age, sex, race, total cholesterol, HDL 
cholesterol, systolic blood pressure, treatment for high blood 
pressure, diabetes and smoking status. Low-risk individuals 
have a 10-year risk of sustaining an event of    �    7.5%. 

 Interventions to reduce the risk of CVD after menopause 
include smoking cessation, weight control through diet and 
exercise, aggressive treatment of elevated blood pressure, 
and therapies directed at elevated cholesterol and thrombo-
sis risks. The American Heart Association has outlined diet 
and lifestyle recommendations to reduce CVD, resulting in 
better population health, based on a variety of prospective 
studies 58,59 . In the PREMIER trial, 10-year CHD risk was 
calculated to be reduced by 12 – 14% by lifestyle intervention 
which was considered to be  ‘ substantial ’  60 . A recent Swed-
ish study also confi rmed that lifestyle interventions are cost-
effective 61 . 

 The paradigm for the primary prevention of CHD in women 
through drug therapy stems primarily from intervention tri-
als conducted in men, with the assumption that the outcome 
data in men are generalizable to women. However, data over 
the past decade have accumulated to refute this assumption. 
The prevailing belief is that statins reduce CHD events and 
all-cause mortality under primary and secondary prevention 
conditions in women and men. However, careful examination 
and meta-analyses of randomized, controlled trial (RCT) data 
do not provide clear evidence that statins reduce CHD events 
or all-cause mortality in women under primary prevention 
conditions. Conclusions have been erroneously drawn from 
meta-analyses that combine secondary prevention trials with 
primary prevention trials and outcome data from men with 
data from women. For example, the Heart Protection Study, 
conducted predominantly in men (75%) with only 15% of 
the cohort without vascular disease when randomized, was a 
secondary prevention trial that has driven much of the meta-
analytic results that conclude that statins signifi cantly reduce 
CHD in women under primary prevention conditions. Careful 
examination of the source trials used in meta-analyses clearly 
shows that statins do not statistically signifi cantly reduce 
CHD in women under primary prevention conditions 62,63 . 

 In truly sex-specifi c meta-analyses that separate primary 
prevention trials from secondary prevention trials, statins do 
not show a clearly demonstrable statistical reduction in CHD 
in women 64 – 66 . Importantly, total mortality is not infl uenced 
by statin therapy used in women under primary prevention 
conditions (Table 1). The conclusions from these meta-analyses 
are supported by two primary prevention trials that included 
the largest cohorts of women, the Management of Elevated 
Cholesterol in the Primary Prevention Group of Adult Japa-
nese (MEGA) trial in which 5356 women were followed for 
more than 5 years, and the Justifi cation for the Use of Statins 
in Prevention: An Intervention Trial Evaluating Rosuvasta-
tin (JUPITER) in 6801 women 62,63 . While the latter trial has 
been heralded as showing that statins statistically signifi cantly 
reduce CHD in women under primary prevention conditions, 
close examination of the data do not clearly support this 
conclusion 62,63 . The primary CVD endpoint in JUPITER was 
a composite of non-fatal MI, non-fatal stroke, or confi rmed 
death resulting from cardiovascular causes (hard endpoints) 
as well as the occurrence of arterial revascularization or 
hospitalization for unstable angina pectoris (soft endpoints, 
which are a result of medical decisions). While men seemed to 
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benefi t, in women only the soft endpoints (revascularizations 
and hospitalizations) were signifi cantly reduced with statin 
therapy and clearly drove the primary endpoint to statistical 
signifi cance since none of the hard endpoints in the women 
differed signifi cantly ( p     �    0.10) 62,63 . All-cause mortality was 
not statistically different between the statin and placebo arms 
in women ( p     �    0.12) or men ( p     �    0.08). Including JUPITER in 
meta-analyses along with other primary prevention trials does 
not alter the conclusion that statin therapy does not demon-
strably reduce CHD events and has a null effect on all-cause 
mortality in primary prevention in women 62,63 . In conclusion, 
for primary CHD prevention there is no clear evidence that 
statins reduce events or all-cause mortality in women. 

 The sex-specifi c effects are similar for aspirin 62,63,70 . In 
meta-analyses of primary CHD prevention trials, aspirin sig-
nifi cantly reduced MI by approximately 32%, with a null 
effect on stroke in men, whereas, in women, aspirin had a 
null effect on MI but signifi cantly reduced ischemic stroke by 
approximately 17% 62,63 . In women and men, aspirin therapy 
has a null effect on all-cause mortality under primary CHD 
prevention conditions. Consistent with statin therapy, the 
null effect of aspirin therapy on CHD extends to high-risk 
women with diabetes mellitus without a history of CVD. 
In the Japanese Primary Prevention of Atherosclerosis with 
Aspirin for Diabetes (JPAD) trial, the largest randomized, 
controlled trial of aspirin therapy and primary CHD preven-
tion in individuals aged 30 – 85 years with type 2 diabetes 
mellitus (1152 women), the effect of aspirin therapy on CHD 
was null relative to placebo (relative risk (RR) 0.88, 95% CI 
0.53 – 1.44) after a median treatment of 4.4 years 62,63 . The 
consistency across individual primary CHD prevention trials 
and sex-specifi c meta-analyses of primary prevention trials 
shows no evidence that aspirin therapy relative to placebo 
reduces CHD events or all-cause mortality in women. 

 Over the last decade, cumulated data from RCTs of MHT 
clearly demonstrate two distinct populations of women who 
respond differentially to MHT according to timing of MHT 
initiation relative to age and time since menopause 62,63 . 
Specifi cally, CHD events and all-cause mortality benefi ts occur 
when MHT is initiated in younger women ( �    60 years old) in 

close proximity to menopause ( �    10 years since menopause) 
and a null and possible adverse effect occurs when initiated in 
older women ( ��    60 years old) remote from menopause ( �    20 
years since menopause) 62,63 . These data have been reviewed 
extensively and conclusions from previous data have been 
confi rmed by the latest compendium of MHT trial data from 
the WHI for all-cause mortality and CHD in women treated 
with unopposed estrogen 5 . The cumulative data conclusively 
show that, when initiated in women who are    �    60 years of age 
and/or within 10 years of menopause, MHT statistically sig-
nifi cantly reduces CHD and total mortality 62,63 . These results 
have been validated in the Danish Osteoporosis Prevention 
Study (DOPS) conducted in women who were on average 7 
months since menopause when randomized to MHT of long 
duration, 10 years of randomized therapy and 16 years of 
total follow-up 72 . The cumulative MHT randomized trial data 
initiated in younger women contrast to lipid-lowering and 
aspirin therapy in the primary prevention of CHD and, most 
importantly, in the reduction of all-cause mortality in women 
under primary prevention conditions (Table 1). 

 As with men, hypertension in women is the single, most 
important, treatable risk factor for stroke. Stroke risk increases 
continuously above 115/75 mmHg with CVD risk doubling 
with each increment of 20/10 mmHg 73 . With reduction of 
blood pressure, the risk of stroke is reduced by between 30 
and 40%, MI risk is reduced by 20 – 25% and heart failure is 
reduced by 50%. The use of statin therapy in women in the 
primary prevention of stroke is less clear than that in men. 
Unlike the CHD data reviewed above, there are no published 
meta-analyses examining the effect of statins in the primary 
prevention of stroke in women. However, in a sex-stratifi ed 
meta-analysis of secondary prevention trials (few participants 
with previous history of stroke), statins had no signifi cant 
benefi t on stroke (RR 0.92; 95% CI 0.76 – 1.10) and all-
cause mortality (RR 0.82; 95% CI 0.76 – 1.13) in women 74 . 
On the other hand, statins may increase the risk for hem-
orrhagic stroke 62,63 . In contrast, aspirin signifi cantly reduces 
ischemic stroke by approximately 17%, but non-signifi cantly 
increases hemorrhagic stroke by 24% relative to placebo in 
women 62,63 . Conversely, in women on average 64 years of 

   Table 1  Comparison of hormone replacement therapy, lipid lowering therapy and aspirin in the primary 
prevention of coronary heart disease and all-cause mortality in women. Data are given as relative risks (95% 
confi dence intervals)  

 Outcome 

 Hormone therapy 
 Lipid-lowering 

therapy  Aspirin  Younger women *   Older women *  

Coronary heart disease 0.68 (0.48 – 0.96) 67 1.03 (0.91 – 1.16) 67 0.87 (0.69 – 1.09) 64 
  0.95 (0.78 – 1.16) 65 
  0.79 (0.56 – 1.13) 66 

1.01 (0.84 – 1.21) 70 
  0.91 (0.80 – 1.03) 71 

All-cause mortality 0.61 (0.39 – 0.95) 68 
  0.72 (0.62 – 0.82) 69 

1.03 (0.90 – 1.18) 68 0.95 (0.62 – 1.46) 64 
  0.96 (0.81 – 1.13) 65 
  0.91 (0.76 – 1.08) 66 

0.94 (0.74 – 1.19) 70 
  0.95 (0.85 – 1.06) 71 

     * , Younger women:  �    60 years old and/or    �    10 years since menopause when randomized; Older women: 
 �    60 years old and/or    �    10 years since menopause when randomized   
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age, MHT non-signifi cantly increases ischemic stroke and 
reduces hemorrhagic stroke (18% for CEE  �  MPA and 36% 
for CEE) in relation to placebo. All of these foregoing events 
are rare, 5 – 11 events per 10 000 women per year of MHT. 
Importantly, the risk of stroke is statistically non-signifi cant 
and rare in women who initiate MHT when  �    60 years of 
age. The WHI showed that there are fi ve additional strokes 
per 10 000 women per year of CEE  �  MPA therapy when 
initiated in women  �    60 years of age and even lower for 
CEE therapy, and two fewer strokes per 10 000 women per 
year of CEE therapy 62,63 . DOPS is consistent with these and 
other RCT fi ndings for no increase in stroke risk when oral 
17 β -estradiol plus sequential norethisterone acetate or unop-
posed 17 β -estradiol was used 62,63 . 

 In conclusion, the risk of stroke from MHT is rare and of 
the same magnitude as seen with other medications such as 
statins and aspirin used in the prevention of CHD in women. 
When initiated in women    �    60 years old and/or    �    10 years 
since menopause, the benefi ts of MHT outweigh the risks, 
as MHT statistically signifi cantly reduces CHD and all-cause 
mortality, two important outcomes not demonstrably proven 
to be reduced with statin and aspirin therapy, but each of 
which carry similar risks as MHT 62,63 , when used for the 
primary prevention of CHD in women.   

 BONE EFFECTS (OSTEOPOROSIS, 
FRACTURES AND CHRONIC ARTHRITIS) 

 Osteoporosis is defi ned as a systemic skeletal condition of 
deteriorating bone strength, resulting in fractures. The most 
common osteoporosis-related fractures are those of the verte-
brae, hip, wrist, pelvis, sacrum, ribs, sternum, clavicle and 
humerus. All osteoporotic fractures are important in terms of 
disability and pain 75  and are associated with increased mor-
bidity and mortality 76 . Osteoporosis-related fractures are 
common and will affect at least a third of women above the 
age of 50 years 12 . Osteoporosis affects an estimated 75 million 
people in Europe, the USA and Japan but, in view of increased 
life expectancy, it is estimated to increase by 240% by 2050 77 . 
It is estimated that more than 2 million osteoporosis-related 
fractures occurred in the USA during 2005 at a cost of  $ 19 
billion. Hip fractures accounted for 72% of costs 78 . 

 Bone strength is closely linked to bone remodeling, a pro-
cess that removes old bone (resorption) and replaces with new 
bone (formation) in women and men; age-related bone loss 
amounts to a loss of 1% per year. Menopause-related estro-
gen insuffi ciency results in additional bone resorption with 
additional bone loss for about 5 years.  

 Strategies for the prevention of osteoporosis-related 
fractures 

  Lifestyle and diet should be a mainstay strategy for preserving 
bone mass after menopause.  Tobacco and excessive alcohol 
use are bone-toxic and should be avoided. Inactivity increases 

bone resorption. Moderate daily weight-bearing exercise 
increases bone formation and should be encouraged. Medica-
tion such as the use of glucocorticoids increases risk of 
fracture and should be used at the lowest effective dose for 
the shortest period of time. Falls should be prevented by 
sensible footwear, non-slippery fl oor surfaces and the avoid-
ance of medication such as tranquilizers.  

 Diet and supplementation 

 A well-balanced diet is essential to maintain the protein 
matrix of bone. A low BMI increases the risk of fracture 79 . 
Postmenopausal women need a dietary reference intake (DRI) 
of 1200 mg of elemental calcium 80 . Supplemental calcium 
should be restricted to cover the shortfall between dietary 
intake and the DRI. Higher doses may be associated with 
cardiovascular harm 81  as well as renal calculi. 

 Vitamin D is essential for calcium absorption. About 60% 
of older patients may have inadequate levels of vitamin D 
because of age-related skin changes and inadequate sunlight 
exposure. The Institute of Medicine in the USA recommends 
a DRI of 600 IU for women aged 51 – 70 years and 800 IU 
after age 70. Vitamin D supplementation has been shown to 
independently lower the risk of falling in elderly patients 82 .   

 Pharmacological interventions for prevention 

 The onset of menopause presents an ideal opportunity to 
assess risk of osteoporosis and associated fractures. This can 
be done using known risk factors and measuring bone density 
by dual-energy X-ray absorptiometry. An integrated model 
such as FRAX (http://www.shef.ac.uk,2014) can predict the 
10-year probability of fracture. The threshold for pharmaco-
logical intervention in the USA is advised as a 10-year risk of 
hip fracture of 5% or of 20% for any osteoporotic fracture. 
A balance must be made between relying only on lifestyle 
measures and the need for pharmacological intervention, with 
the goal of preventing the morbidity and mortality of osteo-
porotic fractures. 

 In this section, we are not addressing agents for the 
 treatment  of established osteoporosis as defi ned by a  T -score 
of    �     � 2.5 or the presence of existing fragility fractures.    

 Agents inhibiting resorption  

 Use of MHT 

 It has been known for many years that menopause-associated 
bone loss can be prevented by the use of MHT in a dose-
dependent way. Results of the WHI study presented the fi rst 
evidence in a large RCT that MHT or estrogen alone reduces 
the risk of all osteoporosis-related fractures, even in patients 
at low risk of fracture 83 . Based on the initial results of the 
WHI, it was concluded that, when considering the negative 
effects of MHT on other disease outcomes, there was no net 
benefi t 84,85 . This conclusion is challenged in view of reanalysis 



546 Climacteric

Prevention of diseases after menopause Lobo et al.

of the WHI data 86,87 . The initiation of MHT before the 
age of 60 or within 10 years after menopause (window of 
opportunity) poses very little risk 88 . A recent statement by 
the world ’ s leading menopause societies stated that MHT is 
effective and appropriate for the prevention of osteoporosis-
related fractures when initiated in the window of opportunity. 
The recommendation does not limit the duration of use as 
long as it confi rms with treatment goals and individualized 
safety factors 89 . 

 Breast cancer is the main safety concern regarding the 
length of therapy, but this seems to be limited to the use of 
certain progestogens. The risk can be reduced by the use of 
more natural progestogens or bazedoxifene (BZA) to oppose 
the effect of estrogen on the endometrium 90 . It should be 
noted that the only evidence proving the fracture effi cacy of 
MHT is for CEE at a dose of 0.625 mg daily. MHT is espe-
cially useful in the younger patient with osteopenia. Most 
other bone-specifi c therapies lack proof of effi cacy in this 
category.   

 Selective estrogen receptor modulators 

 Selective estrogen receptor modulators (SERMs) are a com-
plex group of synthetic molecules that mimic the benefi cial 
effects of estrogen on bone and lipids, without stimulating 
the estrogen receptors in breast and endometrium. Raloxifene 
60 mg daily reduces bone loss associated with the menopause 
but there is no evidence of fracture protection in the primary 
analysis of osteopenic women, although, in patients with 
established osteoporosis, the risk of vertebral fracture is 
reduced by 34 – 51% without any effect on non-vertebral 
fractures 91 . Raloxifene reduces the risk of invasive estrogen 
receptor-positive breast cancer by 76% 92 . Unlike estrogen, 
raloxifene does not treat the vasomotor symptoms of meno-
pause and may in fact cause hot fl ushes. 

 BZA is a SERM approved for the prevention of vertebral 
fractures 93,94 . Although its fracture-protective effect is broadly 
comparable to that of raloxifene, BZA offers superior endo-
metrial protection compared to all other SERMs. This enables 
BZA to be paired with CEE to avoid the negative effects of 
CEE on the endometrium and the breast, while still treating 
the vasomotor symptoms associated with menopause, as well 
as maintaining vaginal health and bone mineral density 95 .   

 Bisphosphonates 

 Bisphosphonates are potent inhibitors of bone turnover and 
are effective agents for the prevention of fractures in estab-
lished osteoporosis. They have a limited role in prevention in 
younger women with osteopenia alone for the following 
reasons: 

  Alendronate has been shown to be ineffective in the pre- •
vention of fractures in patients with a  T -score    �     � 2.5 
without any fractures 96 ;  
  The duration of therapy for prevention in the younger  •
patient is expected to be more than 5 years. The use of 

bisphosphonates for more than 5 years may be associated 
with atypical femur fractures. Atypical femur fractures 
occur in the subtrochanteric region of the femur shaft, 
after minimal trauma, are often preceded by prodromal 
pain or a stress fracture and often occur bilaterally. An 
X-ray of an atypical femur fracture features a simple trans-
verse or oblique fracture of the femur and diffuse cortical 
thickening of the proximal femoral shaft 97 . Although 
the causal relationship between the bisphosphonates 
and atypical fragility fractures has not been proven 
conclusively 98 , it has been suggested that alendronate 
be stopped after 5 years for a drug-free holiday in patients 
at low risk of fracture 99 .  
  Osteonecrosis of the jaw is a condition described as an area  •
of exposed alveolar bone in the mandible or maxilla for 
more than 8 weeks in a patient currently or previously 
treated with bisphosphonates. Osteonecrosis of the jaw is 
mostly confi ned to therapeutic interventions for oncologi-
cal indications when doses are higher than approved for 
fracture.    

 Denosumab 

 Denosumab, a human monoclonal antibody to the receptor 
activator of nuclear factor- κ B ligand (RANKL), at a dose of 
60 mg subcutaneously 6-monthly, signifi cantly reduces the 
risk of vertebral, non-vertebral and hip fractures in patients 
with established osteoporosis. It has a limited role to play in 
prevention in the younger osteopenic woman. Denosumab 
may also have adverse immunological effects 100 .     

 SKIN, CARTILAGE AND OTHER 
CONNECTIVE TISSUES 

 Menopausal loss of estrogen is associated with a loss of 
connective tissue in the dermis of the skin, in the medial 
arterial layers and intervertebral disc as well as articular 
cartilage. Osteoarthritis can be particularly debilitating and 
is a major cause of morbidity for many women after meno-
pause. Osteoarthritis will affect 59.4 million people in the 
USA by 2020; for knee osteoarthritis alone, the incidence 
is 240 per 100 000 person-years 101 . Osteoarthritis has been 
thought to be second only to CHD as a cause of work dis-
ability in individuals over age 50. The economic conse-
quences of osteoarthritis in the USA are  $ 100 billion annu-
ally and will increase by 25% by 2020 102 . While osteoarthritis 
is more common in men than women before menopause, it 
is higher in women after menopause. The identifi cation of 
women with a family history of arthritis or those who are 
beginning to have stiff joints and immobility at the onset of 
menopause is important and may allow for interventions 
such as physical therapy, weight loss, physical exercise and 
anti-infl ammatory agents 103 . There are some data suggest-
ing that estrogen may have a role in improving or decreas-
ing the risk of osteoarthritis 104 .   
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 DEMENTIA, COGNITIVE DECLINE 
AND DEPRESSION 

 Dementia, even more than cancer, is the principal health 
concern of many older adults. During the natural menopause 
transition and early postmenopause, some women notice 
forgetfulness or other cognitive symptoms, which can evoke 
disquieting concerns of mental decline. During the meno-
pause transition, there may in fact be modest reductions in 
aspects of attention 105 , but natural menopause  per se  does 
not appear to lead to poorer memory 106 . For many cognitive 
skills, subtle decline begins much earlier in adult life 107 , and 
there is no evidence for a change in trajectory around 
the time of menopause. Premature menopause is less well 
studied 108 , and surgical menopause at a relatively young age 
is linked to heightened risk of cognitive impairment or 
dementia 109,110 . 

 Cognitive aging is conceptually separate from pathological 
processes that underlie specifi c forms of dementia. Alzheimer ’ s 
disease, by far the most common cause of dementia, is char-
acterized by neuritic plaques and neurofi brillary tangles 111 . 
A conspicuous feature is the aggregation and propagation of 
aberrant, misfolded proteins, such as  β -amyloid. At autopsy, 
Alzheimer changes are often found together with other pathol-
ogies that themselves cause dementia 112 . These include infarc-
tion (vascular dementia), Lewy bodies (dementia with Lewy 
bodies) and TDP-43 inclusions (frontotemporal dementia). 
A patient may develop dementia when the plaque and tangle 
burden is relatively modest, if another pathology is present 
at the same time 112 . 

 Because most dementia is due to Alzheimer pathology 
in isolation or in combination with other pathologies 112 , 
strategies to maintain cognitive health focus on Alzheimer ’ s 
disease prevention. Biochemical and metabolic biomarkers 
of Alzheimer ’ s disease may precede dementia symptoms by 
decades 113 , and prevention of mild cognitive impairment and 
late-life dementia may therefore require interventions well in 
advance of old age. The three general approaches are to (1) 
improve brain health, (2) increase cognitive reserve, and (3) 
reduce Alzheimer pathology 114 .  

 Improving brain health 

 A larger burden of Alzheimer pathology can be tolerated 
before the threshold for clinical symptoms is reached in 
an otherwise healthy brain .  CVD is an attractive target for 
preventive interventions. The pathologies of CVD and 
Alzheimer ’ s disease often occur together 112 , and they share 
common risk factors 115 . These include hypertension, diabe-
tes, hyperlipidemia, midlife obesity, and cigarette smoking. 
Cardiovascular improvement might impact Alzheimer 
pathology directly (through effects on oxidative stress or 
infl ammatory cytokines, for example), but the primary effect 
is probably due to reductions in intracranial atherosclerosis 
and small infarcts 112,116 . Strategies to enhance cardiovascu-
lar health would be expected to delay the onset of not only 

vascular dementia but also dementia triggered by accumulat-
ing Alzheimer pathology.   

 Increasing cognitive reserve 

 Cognitive reserve implies greater capacity, effi ciency or 
redundancy in terms of brain areas and neural pathways used 
when a cognitive task is performed 117 . There is consistent 
evidence that people of greater intelligence, higher educational 
achievement, and cognitively demanding occupations are 
at lower risk for Alzheimer ’ s disease. Mentally stimulating 
leisure activities and social engagement might also reduce risk, 
presumably in part through similar mechanisms. There is no 
evidence that supports any particular mental activity over 
another.   

 Reducing Alzheimer pathology through physical 
activity 

 A robust literature links aerobic exercise to cognitive mainte-
nance and reducing Alzheimer risk 118,119 . The estimated 
Alzheimer risk reduction is about 28% 119 . In animal models 120  
and in humans 121 , physical exercise reduces  β -amyloid deposi-
tion in the brain. In healthy adults, exercise also increases the 
volume of the hippocampus 122 , a brain region critically impor-
tant to memory. Other exercise effects may be mediated 
through neurotropic factors induced by exercise 123 – 125 .   

 Reducing Alzheimer pathology: estrogen therapy 

 Estrogens may affect Alzheimer pathology. After ovariectomy, 
estradiol reduces  β -amyloid deposition in transgenic mice that 
develop Alzheimer-like pathology 126 . Other effects on neural 
plasticity, neurogenesis, oxidative stress and cerebral metabo-
lism could boost brain reserve 127 – 129 . However, effects of 
estrogen-containing hormone therapy on dementia risk are 
controversial. Findings from the Women ’ s Health Initiative 
Memory Study indicate that CEE/MPA in women over age 65 
doubles the risk of dementia 130 , although changes with CEE 
alone were not signifi cant. To the contrary, hormone therapy 
used after surgical menopause 109 , by younger postmenopausal 
women (but not older postmenopausal women) 131 , and dur-
ing midlife (but not during late life) 132,133  is associated with 
lower Alzheimer risk. One possibility is that estrogen effects 
on Alzheimer risk are modifi ed by age or temporal proximity 
to menopause 134 . It is not known whether WHI fi ndings in 
women aged 65 and older generalize to women in their early 
fi fties  –  women most likely to consider hormone therapy for 
moderate to severe vasomotor symptoms. It is also unknown 
whether unrecognized confounding in observational studies 
of younger postmenopausal women has led to invalid infer-
ences on risk reduction. For cognitive outcomes in the absence 
of dementia, the evidence is now more secure. Convincing 
clinical trial data indicate that MHT does not appreciably 
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affect cognitive abilities of relatively healthy postmenopausal 
women 135,136 . Of concern, women with premature menopause 
are poorly represented in research to date.   

 Depression 

 Women are twice as likely as men to develop depression 137 . The 
menopausal transition may be a time of increased vulnerability, 
but depression risk does not appear to be elevated in the late 
postmenopause 138 . Depression is strongly associated with 
Alzheimer ’ s disease risk 139,140 , but the association may not be 
causal. Some instances of adult-onset depression may be trig-
gered by neurofi brillary tangle formation in serotonergic and 
noradrenergic brainstem nuclei well before cognitive symptoms 
begin to emerge 141,142 ; these neurotransmitter systems are impli-
cated in depression. Infl ammation and oxidative stress 139  may 
predispose both to depression and Alzheimer ’ s disease. Cortisol 
is implicated more directly. Levels of this stress hormone are 
increased in depression. Higher levels may reduce brain reserve 
through deleterious effects on the hippocampus and possibly 
may contribute to  β -amyloid accumulation as well 143,144 .   

 Strategies to combat cognitive decline and dementia 

 Current evidence, unfortunately, does not strongly endorse 
any particular risk-reduction strategy 119  but does support 
some approaches over others. Brain health should be bol-
stered through amelioration of cardiovascular risk factors; 
cognitive reserve should be increased through mentally stimu-
lating activities associated with occupation, leisure activities 
and social engagement; and Alzheimer pathology should be 
attacked through regular aerobic physical activity 114 . Depres-
sion should be recognized and treated, and women in their 
sixties or older should not start hormone therapy. The lack of 
certainty regarding effective strategies highlights the need for 
well-designed effi cacy and pragmatic trials.    

 CANCER RISK 

 In 2012, there were 6.7 million cases of cancer in women 
world-wide out of a total of 14.1 million 145 . The total number 
is expected to rise to 24 million in 2035. Breast cancer is 
the most common cancer (1.67 million new cases in 2012) 
followed by colorectal (614 000), lung (583 000), cervix 
(528 000), stomach (320 000), endometrium (320 000), and 
ovary (239 000). Breast cancer alone contributes 25.2% of the 
cases, and the top three contribute more than 43% of 
all cancer cases. Cancer rates are 1.8 times higher in 
more developed than less developed countries, with the 
exception of cervical cancer. The country with the highest 
cancer rate in women is Denmark (328.8/100 000) followed 
by the USA (297.4/100 000) and the Republic of Korea 
(293.6/100 000) 145 . The age-specifi c incidence of various 
cancers varies by region of the world. For breast cancer, the 

incidence increases after menopause, whereas in Asia it is 
increased before or at menopause. Mortality rates for cancer 
also vary by type and region of the world, but mostly increase 
with age.  

 Screening for cancer 

 Genetic factors are thought to contribute signifi cantly to the 
risk of various cancers. Although some polymorphisms of 
interest have been identifi ed, mass screening for specifi c muta-
tions is impractical at the present, but may be more common-
place in the future. Among the more than 20 mutations identi-
fi ed for breast cancer, each only explains a small percentage 
of cases. For example, mutations in BRCA1 and BRCA2 are 
associated with only 5% of breast cancer cases 146 . 

 Incidence and mortality can be, at least partially, controlled 
by screening programs. Perhaps the best example of this is 
for cervical cancer. Cervical cancer can be almost eradicated 
by implementation of screening through Pap smears or pos-
sibly HPV detection. A drastic reduction in cervical cancer 
incidence and mortality has been observed in all countries 
where systematic screening has been adopted. In addition, 
HPV vaccination is now available and is also associated with 
a decrease in all the diseases associated with the HPV infection 
(cervical, anal and oral cancers). For developing countries, the 
WHO recommends that Pap smears be performed commenc-
ing at the age of 30 years, every 10 years. 

 Breast cancer mortality has signifi cantly decreased in 
countries where a national screening program is available. 
Screening is recommended by performing mammography 
(biannually in most countries) between 50 and 74 years of 
age. In the case of high-risk women, screening can begin ear-
lier in the life and be annual. Magnetic resonance imaging is 
reserved for women who are carriers of BRCA1/2 mutations, 
based on testing because of breast cancer in the family, or for 
diffi cult-to-read mammography. 

 Different strategies are proposed for colon cancer. Fecal 
occult blood testing (FOBT) is the most widely used screening 
test for colorectal cancers and the only screening test currently 
recommended by the European Union. As colorectal cancers 
only bleed intermittently, FOBTs have to be repeated either 
each year or every other year. Although the sensitivity for 
testing is low, a Cochrane meta-analysis quantifi ed a relative 
reduction in mortality of 16% 147 . Colonoscopy is the best 
diagnostic tool but has not been rigorously evaluated in ran-
domized trials; virtual colonoscopy is a new technique that 
has not yet found its place in practice. 

 There have been no specifi c screening tests validated for 
detection of endometrial, ovarian, lung and other cancers, 
although several are in clinical use. It is anticipated, how-
ever, that more specifi c molecular profi ling for certain cancers 
will be available in the future. Annual history and physical 
examinations are still important in the process of screening 
for cancer and a family history of certain cancers may warrant 
more specifi c diagnostic testing. A strong history of smoking 
may warrant lung imaging. 
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 Smoking, alcohol, high BMI, dietary factors and physical 
activity are the main modifi able risk factors. Controlling these 
factors could decrease the incidence of cancer as reported pre-
viously 148 . It has been estimated that one-third of the approxi-
mately 572 000 cancer deaths in the USA can be attributed to 
diet and physical activity habits, and another third due to use 
of tobacco products 149 . In the European cohort study (EPIC), 
compliance with lifestyle strategies, using a scoring system, 
resulted in risk reduction in participants in the range of 16% 
for breast cancer, 27% for colorectal cancer, 14% for lung 
cancer, and 23% for endometrial cancer 150 . Overall, 12.6% 
(95% CI 3.6 – 21.4%) of all cancers could have been prevented 
in the whole study population. 

 Cessation of smoking and reduction in alcohol consump-
tion ( �    15 g/day) are important. Specifi c recommendations 
for constituents of diet (such as lower fat, increased fi ber and 
decreased meats and specifi cally red meat) and exercise have 
been studied in clinical trials and are specifi ed in the American 
Cancer Society Guidelines 151 . Exercise is usually advised to be 
of a  ‘ vigorous ’  nature for at least 2 – 3 h/week. There is incon-
clusive evidence for benefi t from various types of supplements 
such as vitamins and minerals. 

 Use of MHT should not be thought of as a strategy to 
decrease cancer risk. However, older observational studies 
have suggested a decrease in cancer mortality with MHT; 
total cancer was decreased by 20% in the 50 – 59-year-old 
group with CEE in the WHI 5  and, again in the WHI, CEE 
alone showed a decrease in breast and total mortality after 10 
years 152 . There is also strong evidence for a protective effect 
for colon cancer with MHT. On the other hand, breast cancer 
may be increased with prolonged use of standard doses of 
estrogen in combination with certain progestogens; estrogen 
alone either decreases the risk or increases it marginally with 
very prolonged use (10 – 15 years) 90 . 

 In conclusion, screening and risk assessment (eventually with 
genetic and novel molecular tools) should be implemented 
widely. Lifestyle modifi cation with persistent adherence to 
diet, exercise and avoidance of certain exposures (including 
tobacco and alcohol) will decrease the risk of cancer.    

 CONSIDERATION OF MHT FOR 
PREVENTION: CONCERNS OVER THE 
WHI ANALYSIS 

 Despite misgivings about a possible increase in the risk of 
breast cancer, by the end of the 20th century it was commonly 
believed that the relief of menopausal symptoms, coupled with 
the benefi cial effects of MHT on the risk of CHD, osteoporo-
tic fractures, and cancer of the large bowel justifi ed the use of 
MHT. 

 In 2002, the initial fi ndings reported from the WHI 83 , a 
clinical trial of CEE/MPA versus placebo, radically changed 
that perception. The trial was terminated after a median of 5.2 
years of follow-up because it purportedly established, surpris-
ingly, that CEE/MPA does not reduce the risk of CHD, but 
actually increases it; that CEE/MPA does indeed cause breast 

cancer; and that a  ‘ global index ’  which synthesized the risks of 
CHD, breast cancer, stroke, pulmonary embolism, colorectal 
cancer, endometrial cancer, hip fracture, and all-cause mortal-
ity indicated that, overall, the risks outweighed the benefi ts. 

 Considerable publicity was given to the WHI fi ndings and, 
from 2002 onward, the use of MHT rapidly declined world-
wide. In the USA, for example, MHT use declined by 66% 153 . 
That decline was accentuated in 2005, when a WHI clinical 
trial of CEE versus placebo 154  was terminated after 7.2 years 
of follow-up because of an increased risk of stroke. In that 
trial, however, robust statistical evidence suggested that CEE 
does not increase the risk of breast cancer, and more border-
line evidence even suggested that CEE may actually reduce 
the risk. 

 Over the years, further WHI studies were published 5 , and 
in 2013 the overall effects of CEE/MPA and of CEE after a 
total of 13 years of follow-up were reported 5 . In that report, 
risks for the outcomes at issue were estimated for the periods 
before the trials ended (the  ‘ intervention ’  phases), and for the 
periods after the trials ended (the  ‘ postintervention ’  phases), 
when the women were  ‘ unblinded ’ , and free to use or not 
use MHT. The overall conclusion in this last report was that 
MHT should not be used for chronic disease prevention. This 
was largely driven by data from the group receiving CEE/MPA 
(including all ages) and largely infl uenced by the perception 
of an increased risk for breast cancer. 

 Recently, the validity of the WHI fi ndings 155  has been evalu-
ated by applying generally accepted epidemiological criteria of 
causation (or prevention) 156 – 158  to the evidence. The conclu-
sion of that review is that it is by no means established that 
MHT should not be used for disease prevention. 

 First, the  ‘ global index ’  was not a validated tool, and it was 
not a legitimate reason for terminating the CEE/MPA trial: 
CHD, breast cancer, stroke, pulmonary embolism, colorec-
tal cancer, endometrial cancer, and hip fracture are dissimilar 
clinical and pathological entities, with different age and eth-
nic distributions, environmental and genetic determinants and 
dosage and duration effects. Statistically, while it may be pos-
sible to synthesize the risks of such a wide range of dissimilar 
outcomes into a single estimate, in clinical or epidemiological 
terms, using that single estimate to evaluate overall benefi t 
versus risk is not valid. 

 The  ‘ global index ’  was also biased. The risk of hip frac-
tures and vertebral fractures was signifi cantly reduced. Yet, 
while both fractures were originally included in the  ‘ global 
index ’ , for unexplained reasons, vertebral fractures were 
removed. The effect of the removal was to bias the  ‘ global 
index ’  and make it more seemingly adverse. Also, the WHI 
did not employ routine X-ray detection and thus missed the 
asymptomatic radiological fractures. The high rates of discon-
tinuation in the active treatment arm (42%) and cross-over to 
active treatment in the placebo arm (10.7%) further diluted 
the effect of MHT on fracture reduction and beg the question 
on the use of intention-to-treat analysis. 

 A consideration of risk versus benefi t would be different 
depending on the population under study. Such a consideration 
would be different, for example, for women with benign breast 
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disease, a family history of breast cancer, hypertension, hyper-
lipidemia, osteoporosis, and so on; the applicability of an over-
all global index to any individual woman is questionable. 

 Second, mainly because of uterine bleeding, the respective 
 ‘ unblinding ’  rates among the CEE/MPA and placebo recipi-
ents were 44.4% and 6.4% 83 . Inevitably, the considerably 
higher rate among the CEE/MPA users resulted in the selec-
tively biased detection of otherwise  ‘ clinically silent ’  breast 
cancers. In addition, the signifi cantly increased risk of breast 
cancer was borderline and dependent on its defi nition as a 
 ‘ primary outcome ’ . In the original protocol, breast cancer was 
specifi ed as a  ‘ secondary outcome ’ . Had that defi nition not 
been changed, the association would not have been statisti-
cally signifi cant, and it could have been due to chance. 

 The evidence that the increased risk of breast cancer among 
CEE/MPA users was biased was further supported by the 
WHI fi ndings among the CEE recipients (where unblinding 
was only 2%). In that trial, statistically robust and unbiased 
evidence suggested that CEE does not increase the risk of 
breast cancer; and it was statistically signifi cantly decreased 
among adherent women and in 10-year follow-up data 152 . 
The unbiased fi ndings for CEE raise the possibility that the 
biased fi ndings for CEE/MPA may have been spurious. More-
over, when adjustments to the primary data were carried out 
for confounding variables, the entire group did show a statisti-
cal increase in breast cancer 159 . These data also showed that 
the increase in risk only applied to women who were prior 
users of MHT 159 . 

 Third, the originally reported, signifi cantly increased risk 
of CHD in CEE/MPA users declined as follow-up continued 
and, as time progressed, the fi ndings for CHD were incon-
sistent and not statistically signifi cant. The initially reported 
increased risk of CHD at 5.2 years 83  was no longer signifi -
cantly increased after 5.6 years 5  and, at 13 years, it was no 
longer present at all. It is likely that the differential  ‘ unblind-
ing ’  rates in the CEE/MPA and placebo recipients resulted in 
the biased detection of otherwise  ‘ clinically silent ’  CHD in 
CEE/MPA users. Consequently, a reduced risk of CHD was 
not excluded in the WHI study. 

 In short, the three original reasons for terminating the CEE/
MPA trial, an increased risk of breast cancer, an increased 
risk of CHD, and an adverse  ‘ global index ’  were not valid. 
Moreover, the best evidence suggests that the use of unop-
posed estrogen does not increase the risk of breast cancer and 
may even reduce it. 

 On the adverse side of the equation, all that has been estab-
lished or confi rmed in the WHI studies is that CEE/MPA (and 
presumably CEE as well) increases the risk of pulmonary 
embolism and, possibly, of stroke, although statistical rigor 
was not applied to this analysis. And it is by no means clear 
that these adverse effects counterbalance the well-established 
reduced risks of osteoporotic fractures and colorectal cancer 
in MHT users. 

 Under the extreme assumption that all increased risks 
identifi ed in the WHI study were causal, and that all risk 
reductions were protective, absolute risks (incidence rates in 
non-exposed women subtracted from the rates in exposed 

women) were estimated 5 . The incidence rates attributable to 
exposure ranged from  � 7 to 11 per 10 000 women per year. 
That is, even if the limitations of the WHI study are set aside 
for the moment, under the  ‘ worst case ’  or  ‘ best case ’  assump-
tions, the changes in incidence attributable to MHT were very 
uncommon events. 

 Finally, in the WHI study only oral CEE and MPA were 
studied. The products currently in use have different biological 
effects and are often prescribed in lower doses and by different 
routes. Therefore, the WHI recommendation that MHT should 
not be used for chronic disease prevention is not defensible. 
The misrepresentation and over-interpretation of the limited 
evidence, nevertheless, have resulted in considerable harm to 
the health and well-being of menopausal women.   

 MHT AS A POSSIBLE PREVENTION THERAPY 
AFTER MENOPAUSE 

 The statistical and interpretation concerns of the hormone 
trials of the WHI do not allow us to conclude that MHT does 
not have a role in prevention as noted above. Moreover, yet 
to be considered in the analysis is that the risk – benefi t analysis 
is quite different for younger women as reviewed under the 
CVD section. The abrupt cessation of MHT by most women 
after the initial reports from the WHI, because of fear of harm, 
has been associated with an increase in osteoporotic 
fractures 160,161 ; a mathematical calculation has also suggested 
there may be more CHD deaths in women who have had a 
hysterectomy and have not used estrogen 162 . 

 Women close to menopause or in the age range of 50 – 59 
years are the most appropriate candidates for the initiation of 
MHT; it is not appropriate to initiate MHT in older women 
for prevention. In this younger age group of generally healthy 
women, there is clear evidence for cardiovascular benefi t 163 . 
The largely quoted perception, that even women aged 50 – 59 
years receiving combination therapy (CEE/MPA) have an 
increased risk of CHD, was not a statistically signifi cant fi nd-
ing. Because the analysis of younger women in the WHI was 
a subgroup analysis, it has been stated that we cannot rely on 
these data. However, these data, particularly for CEE alone, 
are completely consistent with older observational data and 
similar to another RCT, DOPS, with 16 years of follow-up 72  
and a meta-analysis of 23 RCTs in women    �    60 years old or 
within 10 years of menopause, as reviewed in the CVD sec-
tion. A Bayesian meta-analysis analyzing observational and 
RCT data (although debated on statistical grounds) is also 
consistent in showing a reduction in mortality in younger 
women with the use of MHT 69 . Although ischemic stroke risk 
may be observed in younger women (including users of oral 
contraceptives), the degree of risk is of borderline signifi cance 
and the absolute risk in younger women is rare. In the 13-year 
follow-up data, in the 50 – 59-year-old groups receiving CEE 
or CEE/MPA, neither group showed a statistical increase in 
stroke in the intervention or follow-up periods 5 . 

 The timing hypothesis for the initiation of MHT posits that 
a critical window of about 6 years from the time of menopause 
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exists for a protective effect for CHD. The recent data from 
ELITE has confi rmed this hypothesis in that women within 
6 years of menopause had a reduction in carotid intima-
media thickness with oral estradiol 1 mg over time, whereas 
women more than 10 years from menopause did not 
show this effect 164 . The timing hypothesis may also be 
relevant for maintenance of cognitive function and reduction 
in Alzheimer ’ s disease risk, although our current data are 
insuffi cient to draw any conclusions. 

 The strength of the fi ndings noted above is considered 
to be more appropriately evaluated by longer-term data 
with a follow-up of at least 10 years. The 10- and 13-year 
follow-up data of the 50 – 59-year-old women receiving 
CEE in the WHI trial showed statistically signifi cant reduc-
tions for MI and the global index 5,165 , and DOPS showed 
16-year follow-up data for a protective effect for cardio-
vascular outcomes and mortality 72 . These data also support 
the cost-effective analysis showing that, when MHT is 
initiated early and continued for 15 – 30 years, the quality-
adjusted life-years increase by 1.5 years at a cost of  $ 2400 
per quality-adjusted life-year, which is considered very 
cost-effective 166  and is similar to another analysis in 
symptomatic women 167 . 

 Regarding types of MHT, the data on protection are less 
convincing with the addition of a progestogen (MPA in the 
WHI). The fi xed combination of CEE and MPA in the WHI 
only showed a trend to benefi t in the younger age group. Nev-
ertheless, in DOPS, the addition of sequential norethindrone 
acetate in the women with a uterus did not appear to attenu-
ate outcomes. Until more data are available on differences in 
formulations, the addition of progestogens in MHT with the 
goal of preventing CHD and mortality should be carried out 
with caution and be individualized. Synthetic progestogens 
have also been implicated in the long-term breast cancer risk 
with MHT. 

 We also do not have adequate information on the types of 
estrogen for the purpose of prevention. While certain risks 
of MHT, namely deep vein thrombosis and ischemic stroke 
(although rare in younger women) may be reduced or elimi-
nated by the use of transdermal estrogen, we do not have 
evidence to date on the cardiovascular benefi ts discussed 
above. Differences in each woman ’ s own biology, genetics 
and susceptibility to risk factors suggest that different types 
of MHT will be needed. Thus, there is probably no ideal 
MHT regimen, and no specifi c regimen can be endorsed at 
this time. 

 The decision to use MHT as a strategy for prevention 
in younger women after menopause is not a straightfor-
ward decision. However, as discussed above, there are no 
other proven therapies, apart from lifestyle measures, that 
can be instituted. In the younger woman who has meno-
pausal symptoms, the decision to treat is clear. Similarly, in 
younger women with a high risk for osteoporotic fracture, 
a strong argument can be made for the initiation of MHT 
which should be benefi cial. In other women, other issues 
such as quality of life and risk factors need to be considered 
more carefully. Yet MHT may be considered as part of an 

armamentarium for prevention in selected younger women 
in this category.   

 SUMMARY OF PREVENTION STRATEGIES 

 Assessment of risks for chronic diseases assumes a great 
importance at the onset of menopause. This includes history, 
physical examination and analysis of certain established mark-
ers of risk, and, in the future, molecular and genetic markers 
as well. The fi rst 10 years after menopause are an important 
window for intervention. 

 For all women, lifestyle measures (diet and exercise), con-
trol of body weight, mentally stimulating activity and regular 
screening for cancer should be carried out. As part of this 
armamentarium, MHT should be considered, particularly in 
symptomatic women. Beyond this, the identifi cation of spe-
cifi c risks (e.g. osteoporosis) may warrant more specifi c pre-
vention therapy.   

 CONCLUSION/SUMMATION 

 As life expectancy increases, women around the world will be 
experiencing more years of life after menopause. Improving the 
quality of women ’ s lives after menopause should be the goal for 
all who provide care to women.  Chronic diseases as outlined 
here begin to occur around the age of 60 years; thus, there is 
an important window of about 10 years from the time of meno-
pause to make a signifi cant impact on prevention, and the onset 
of menopause heralds this important opportunity.  In each of the 
diseases listed above, there is good evidence to support lifestyle 
changes (diet and exercise) and cessation of smoking and exces-
sive alcohol consumption to decrease the incidence of these 
diseases. In addition, there is compelling evidence to suggest that 
MHT may be considered as part of this overall strategy.      
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