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The many menopauses: searching the cognitive research literature for

menopause types

Hannaford Edwards, MSc,” Annie Duchesne, PhD,? April S. Au, PhD,’ and Gillian Einstein, PhD’

Abstract

Objective: Recent evidence suggests that early or induced menopause increases the risk for cognitive impairment and

dementia. Given the potential for different cognitive outcomes due to menopause types, it is important that present
research on menopause and cognition distinguishes between types. The aim of this project was to determine to what extent
research looking at cognition in postmenopausal women published in one year, 2016, accounted for menopausal type.

Methods: We searched MEDLINE, EMBASE, and PsychINFO using keywords and MeSH terms for menopause
and cognition. We included any research paper reporting a cognitive outcome measure in a menopausal human
population. Differentiation between the types of menopause was defined by four categories: undifferentiated,
demographic differentiation (menopause type reported but not analyzed), partial differentiation (some but not all
types analyzed), and full differentiation (menopause types factored into analysis, or recruitment of only one type).

Results: Fifty research articles were found and analyzed. Differentiation was distributed as follows: undiffer-
entiated, 38% (19 articles); demographic differentiation, 16% (8); partial differentiation, 28% (14); and full
differentiation, 18% (9).

Conclusions: This review revealed that although some clinical studies differentiated between the many
menopauses, most did not. This may limit their relevance to clinical practice. We found that when menopause
types are distinguished, the differing cognitive outcomes of each type are clarified, yielding the strongest evidence,

which in turn will be able to inform best clinical practice for treating all women.
Key Words: Cognitive decline/cognitive aging — Early menopause — Menopause — Menopausal transition —

Premature ovarian failure — Surgical menopause.

enopause is defined as the reproductive condition
M after 12 consecutive months of amenorrhea.' For a

majority of women, menopause occurs at an aver-
age age of 51 years, as a result of the complex hormonal
changes that accompany the reduction in ovarian follicles.”
Along with a drop in circulating hormone levels, menopause
is often associated with the experience of hot flashes, night
sweats, sleep problems, mood changes, and vaginal dryness.’
Despite similar symptoms and the common name of meno-
pause, there is, however, no single pathway to the end of
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menses. In fact, menstruation ceases for different reasons, in
different ways, at different time points in the lifespan, with
different health risks.

For a small but significant number of women, menopause
occurs earlier than the normative age range.** Included in this
spectrum of menopauses is premature (younger than 40 y),
early (between 40 and 45 y), and induced (oophorectomy with
or without hysterectomy, bilateral salpingo-oophorectomy
[BSO], the removal of ovaries and fallopian tubes, or ovarian
ablation through radiation®). These different menopause types
have distinct hormonal changes both leading up to and after
the cessation of menses, potentially leading to different health
trajectories. Although not considered an induced menopause,
hysterectomy with ovarian sparing has been shown to result in
decreased ovarian function.”® Thus, using menopause as a
blanket word to describe any ‘‘cessation of menses’’ erases
these differences in the physiology, etiology, and health
outcomes of the many menopauses.

Longitudinal studies of women entering nonsurgical men-
opause of any type (spontaneous, early, or premature) not on
hormone therapy (HT) have shown small decreases in verbal
fluency, verbal and episodic memory, attention, and executive
function.”!" When adjusting for age and other menopause-
related factors such as symptoms, body-mass index (BMI),
17B-estradiol (E,) levels, and general health, these cognitive
differences, however, have not been replica‘ced.l2
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On the contrary, significant cognitive decline is seen when
comparing cognition before and after surgery in younger
women with induced menopause, particularly in the areas
of verbal memory and global cognition.'*!” Risk of cognitive
impairment is increased for women who undergo induced
menopause before age 49 compared with referent women,
with risk increasing with younger age at surgery.'®'” The
earlier the age of induced menopause, the steeper the cogni-
tive decline, particularly in episodic and semantic memory.'*
As well, higher levels of Alzheimer’s disease (AD) biomark-
ers are associated with younger age at surgery.'* Women
undergoing menopause before age 40, regardless of type
(induced or POI), have poorer verbal and visual memory
compared with women with spontaneous menopause.'® Given
these differing cognitive outcomes, research in menopause
and cognition needs to consider the different types of meno-
pause in its design and analysis.

To determine whether or not more recent cognitive liter-
ature accounts for the type of menopause in its design and
analysis, we reviewed the literature on menopause and cog-
nition in one year, 2016. We then classified the relevant
articles and quantified the proportion in each differentiation
category. The study design, population, and cognitive results
were extracted for each article to gain further information on
the studies within each category. In this way, we developed a
typology of papers dealing with cognition and menopause
based on the type of menopause differentiation. Although this
typology is not quantitative, it is also not solely descriptive
because there is consideration in each category of how much
and how closely the types of menopause are considered. We
decided on this approach so readers can make their own
judgments regarding the contribution of each study and the
reliability of their respective outcomes. Finally, we provide
recommendations for future human research on cognition in
menopausal populations. Described below is an overview of
the distinct menopausal etiologies and associated symptom-
atology that we used to develop a typology of menopause
differentiation.

The many menopauses
Spontaneous menopause

Spontaneous menopause (often referred to as ‘‘natural
menopause’’) is diagnosed retrospectively after a year has
elapsed since a woman’s last menstrual period (LMP). The
majority of women experience menopause between 45 and
55 years of age.'” Before the cessation of menses, women
enter the menopausal transition (perimenopause); cycle
lengths become variable as hormone levels begin to fluctuate
and gradually fall.>° With fewer follicles maturing in the
aging ovaries, levels of follicle-stimulating hormone (FSH)
and luteinizing hormone (LH) become elevated due to disin-
hibition, although 17B-estradiol (E;) levels become highly
variable. On average, the perimenopausal period lasts about
4 years."?! After the LMP, both E, and progesterone remain
circulating at very low levels (2-35 pg/mL and 0-0.8 ng/mL,
respectively), although high FSH levels stabilize."*
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Postmenopausal women also produce low but stable quanti-
ties of androgens such as testosterone, dihydrotestosterone
(DHT), dehydroandrosterone (DHA), and dehydroepiandros-
terone sulfate (DHAS).*> In most postmenopausal women,
reduction in ovarian hormones is associated with the emer-
gence of physiological symptoms such as hot flashes, night
sweats, sleep problems, mood changes, and vaginal dryness.**

Premature and early menopauses

Nonsurgical mid-life cessation of menses can occur outside
of the expected age range. Entering menopause before age 45
is considered ‘‘early,”” whereas entering menopause before
age 40 is designated as ‘‘premature’’ and is termed Primary
Ovarian Insufficiency (POI). The prevalence of these two
types is estimated at about 5% and 1% to 2%, respec-
tively.>*?* Progress of early menopause typically follows
the same stages as spontancous menopause.' A diagnosis
of POI, however, requires two occasions of amenorrhea for
over 4 months, accompanied by documented elevation
in circulating gonadotrophins (serum FSH concentration
>401IU/L), reduced circulating androgens, and low E,
levels.>?%?7 In addition, the decline in ovarian function in
POI does not compare with spontaneous menopause, as
hormone levels can be extremely variable and some women
have reported spontaneous return of menses or even preg-
nancy.?® There is also an inconsistent and varied symptom
experience for women with POI, with additional symptoms
like hair loss, dry eyes, cold intolerance, joint clicking, and
hypothyroidism.*

POI and early menopause are often linked to underlying
factors beyond gonadal hormone levels. Cigarette smoking,
high body mass index, and low socioeconomic status have all
been associated with POI and early menopause.***! POI has
been linked with genetic abnormalities, metabolic or autoim-
mune disorders, infections, and enzyme deficiencies, though
it is often idiopathic.”® Recent research also suggests that
women with POI do not report a reduction in menopausal
symptoms with aging.*’

Notably, ovary-sparing hysterectomy can reduce the age of
menopause by an average of 4 years through compromise of
ovarian function, related to age at surgery.”>> A prominent
hypotheses for ovarian cessation after uterine removal is that
the surgery affects blood flow to the ovaries,®** but evidence
for this is mixed. Other possible causes are that the uterus
itself regulates pituitary FSH secretion and thus affects folli-
cle development.”® It may also be that the condition that led to
hysterectomy increases the risk for ovarian failure. Thus,
depending on the timing of surgery, gradual ovarian cessation
before age 45 due to hysterectomy might be considered
noninduced, early menopause.

Induced menopause

Induced menopause refers to the permanent cessation of
menses due to the removal of the ovaries, either surgically
(removal of the ovaries and the fallopian tubes [BSO], or of
just the ovaries), or ovary ablation via chemotherapy or
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radiation.** Removal or ablation of the ovaries through any of
these procedures is most often carried out for either the
treatment of benign ovarian disorders such as cysts, abscesses,
endometriosis, ovarian torsion, or as a preventive measure
against breast and ovarian cancer.>

In contrast to spontaneous, early, or premature naturally
occurring menopause, endocrine change after oophorectomy
or chemotherapy is characterized by an abrupt and total loss of
ovarian function. Circulating levels of estrogens and proges-
terone drop significantly within 24 hours of surgery, whereas
levels of FSH and LH surge.*®*” Furthermore, women with
BSO have a 25% decrease in circulating testosterone levels
compared with spontaneously menopausal women.*® A large
proportion of women with induced menopause report more
severe symptom experiences compared with those of women
with spontaneous menopause.>® Ovarian removal or ablation
is also accompanied by an abrupt onset of symptoms, paral-
leling abrupt hormonal changes.’* Symptoms related to
induced menopause include rapid onset of hot flashes, vul-
vovaginal atrophy, mood changes, sleep disturbance, head-
aches, joint pain, dyspaneuria, and sexual problems. 364043

It is important to note that the term surgical or induced
menopause is sometimes used to refer to hysterectomy and/or
oophorectomy. Ovarian failure after hysterectomy, however,
involves gradual changes that take place over many years,
unlike the abrupt change associated with induced meno-
pause.'*** Although hysterectomy with ovarian sparing
may lead to early menopause in some cases,”” the surgery
itself does not induce menopause and thus should not be
termed induced or surgical menopause.

METHODS

This research was conducted according to the principles of
the Declaration of Helsinki. To identify studies in postmen-
opausal women involving cognition, we searched MEDLINE,
PsychINFO, and Embase. We used both MeSH terms and
keywords to cast the widest net for menopause and cognition
studies, and hand-sorted by inclusion/exclusion criteria later.
The term menopause was defined to include perimenopause
and postmenopause as associated terms, combined with the
Boolean ‘“OR.”” The search terms for cognition were deter-
mined by scrutinizing the full MeSH tree and selecting those
pertaining to memory, cognition, and learning. The chosen
terms of cognition, executive function, learning, memory,
language, and problem solving were then reiterated as key-
words, using appropriate Boolean syntax. Cognition terms

were searched in conjunction with menopause terms using a
Boolean ‘“AND.”” A search limit was applied to remove
studies in nonhuman animals, reviews, and those not in
English. Year limits were then applied to return papers
released between January 1, 2016 and January 25, 2017
(including any online publication ahead of print).

Inclusion criteria were as follows: study conducted in
humans, includes postmenopausal women, and at least one
cognitive outcome measure.

Exclusion criteria were as follows: editorial or review,
society guidelines or position statement, assessment or meth-
odological tool, textbook chapter, non-English paper, publica-
tions before January 2016 and after January 2017. Articles were
assessed by two researchers for inclusion by title and abstract,
and then, for those included, the full text assessed by four.

Defining menopausal typology

To classify menopausal types, we looked for explicit
mention of spontaneous or surgical menopause, POI, or
descriptive information such as years since menopause or
age of LMP. Working with these parameters, a typology was
developed to classify the extent to which a study differentiated
menopausal types.

When a study considered menopausal type—through
reporting, study design, and/or analysis—we called this “‘dif-
ferentiation.”” Four categories were used to classify differen-
tiation further: undifferentiated, demographic differentiation,
partial differentiation, or full differentiation (Table 1).

1. ““Undifferentiated’’ refers to a study that provides no
information on menopausal type or time since meno-
pause (TSM).

2. “‘Demographic differentiation’’ refers to a study that
provides some descriptive information regarding the
menopausal type, either through reporting mean age
at menopause, TSM, or percentage of participants from
each menopausal type, but it does not consider these
in analysis.

3. “‘Partial differentiation’” refers to a study that provides
partial information of the different menopausal types
either including type of menopause, age at menopause,
or TSM and accounting for some of those in the
analysis. For example, an article that considers the
age at menopause and uses it in the analysis but not
the type of early menopause (POI or induced) would be
classified as partial differentiation.

4. “‘Full differentiation’ refers to a study that reports on the
different menopausal types and includes those in the
analysis, or includes only one menopausal type.

TABLE 1. Definitions of the four categories used to classify menopausal type differentiation in recent papers looking
at cognition and menopause

Differentiation type

Definition

Undifferentiated
Demographic differentiation
Partial differentiation

not all three.
Full differentiation

No information regarding participants’ menopausal type or age at menopause.
Time since LMP or number of participants in each menopausal type reported but not factored into analysis.
Reports on and factors into analysis either age of LMP and/or years since menopause and/or type of menopause but

Reports on and factors into analysis age of LMP, years since menopause, and type of menopause or limits its

investigation to only one menopausal type.
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FIG. 1. PRISMA flow diagram of the study selection process.

To ensure consistency and reliability of the coding, four
people coded all eligible references independently. The four
coders discussed any discrepancies to reach a consensus
decision before placing a paper in one of the four categories.

RESULTS
Our search yielded 232 potentially relevant articles—175
from MedLine, 46 from PsychInfo, and 11 from Embase.
After removing duplicates, the titles and abstracts of 215
articles were screened. One hundred fifty-eight articles were

9 (18%)

19 (38%)

removed based on our screening criteria. The remaining
57 articles were read in full to determine eligibility and
classification; 7 articles did not meet inclusion criteria or
were inaccessible. This left 50 articles for review: 35 obser-
vational studies and 15 randomized control trials (RCTs)

(Fig. 1).

Typology classification

1. Undifferentiated: Thirty-eight percent (19) were classified
as undifferentiated (Fig. 2). None of these studies
described the age of or reason for menopause. These
included both observational studies (13) and RCTs (6)
(Fig. 3). These studies did not provide details on
menopausal types or TSM but four studies noted
whether women were in pre-, peri-, or postmenopause
either by self-report or FSH level (Table 2).

2. Demographic differentiation: Sixteen percent (8) were
classified as demographic differentiation (Fig. 2). These
included 5 observational studies and 3 RCTs (Fig. 3). In
these studies, the type of menopause was reported as
characteristics of the population, but these characteristics
were not included in the analysis. In this category, when
reported, information on TSM, age at menopause, or
proportion of induced menopausal participants for each
study can be found in the column labeled ‘‘Age range,
menopausal definition and assessment’” (Table 3).

3. Partial differentiation: Twenty-eight percent (14) of the
total articles had partial differentiation (Fig. 2). These
included 10 observational studies and 4 RCTs. Within
these 14 articles, 6 studies excluded women with
induced menopause (both oophorectomy and/or hyster-
ectomy), but included women who went into meno-
pause at both younger and older ages, leaving unclear
whether women with early menopause or POI were also
included.”®”” Five other studies included women’s age
at menopause or years since menopause as factors in
analysis, but gave no descriptive data about or cause of

m Undifferentiated

Demographic differentiation

Partial differentiation

Full differentiation

FIG. 2. Differentiation classification in cognition and menopause literature of 2016; labels indicate number of articles per category (percentage of total

articles).
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20%
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FIG. 3. Proportion of differentiation types in observational studies and randomized control trials (RCT).

menopause.’*®® The remaining 3 articles compared
cognitive outcomes of surgical and natural menopause,
but did not report or disaggre$ate the data by the age of
menopause for either group.®’** When reported, infor-
mation on TSM, age at menopause, or proportion of
induced menopausal participants for each study can be
found in the column labeled, ‘‘Age range, menopausal
definition and assessment’’ (Table 4).

4. Full differentiation: Eighteen percent (9 articles) had full
differentiation (Fig. 2). These included 7 observational
studies and 2 RCTs (Fig. 3). In this category, when
reported, information on TSM, age at menopause, or
proportion of induced menopausal participants for each
study can be found in the column labeled, ‘‘Age range,
menopausal definition and assessment’” (Table 5).
We describe these studies in more detail to elucidate
the ways in which menopausal types can be fully
differentiated.

The 2 RCTs had full differentiation because they only
recruited midlife women in spontaneous menopause. One
study looked at the cognitive effect of hormone therapy
(HT) on women carrying an APOE4 allele compared with
those on placebo. They found that women on conjugated
equine estrogens (CEE) had lower verbal learning and mem-
ory scores than those on placebo,®* suggesting that CEE is not
beneficial for women with APOE4. The other RCT looked at
the effect of 2 months of exercise on executive function. This
study demonstrated an improvement in executive function
following this intervention.®’

Two observational studies had full differentiation because
they investigated the effects of TSM or since LMP on
cognitive performance. One which recruited only spontane-
ously postmenopausal women used TSM to calculate total

reproductive period and found that global cognition and
executive function improved the longer the reproductive
period.®® The other recruited women before menopause,
following them annually as they went into menopause (up
to 12 y). Time since LMP was used to determine the effect of
menopause duration on processing speed and verbal memory.
Most women were spontaneously menopausal but a few had
surgical menopause, which was controlled for in the analysis.
This study found that cognitive performance declined longi-
tudinally with each year after LMP,*’ suggesting that time in
menopause negatively affects cognition.

One study in a range of ages likely included both women in
spontaneous and early menopause, but differentiated fully by
controlling for age at menopause by using time since LMP and
chronological age as covariates. They found that lower circu-
lating E, was associated with decreased total and delayed
visuospatial memory, reduced verbal learning, and lower
Mini-Mental State Exam (MMSE) scores,®® suggesting that
E, may be important for maintaining cognitive performance.

Three studies from a longitudinal cohort, The New England
Family Study, classified menopause using the STRAW + 10
criteria, comparing cognition and brain activity of premeno-
pausal, perimenopausal, and early postmenopausal women
(stage —3b and +1c) and men. The age of the participants
ranged from 45 to 55 years, which suggests that only women
in spontaneous menopause were recruited. Strengthening the
design, participants with endocrine disorders were excluded,
suggesting that participants with POI were also excluded.®**!
Without an explicit statement to the contrary, it is possible
some participants may have entered early menopause. These
three studies found that higher E, levels were associated
with better working memory and increased task-related
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hippocampal deactivation and prefrontal cortex connectivity,
suggesting E, has a role in memory-related brain
activation.®!

One study explicitly assessed the effects of type and age of
menopause on cognition. Women with bilateral oophorec-
tomy (BO) were compared at baseline and at 2.7 years
postsurgery. No significant effect of oophorectomy was
observed on cognition or cognitive decline compared with
women with intact ovaries.””> When stratified by age at BO,
however, women who had a BO before 45 years had a greater
decline in semantic memory and global cognition compared
with controls, whereas those with BO after 45 years had lower
verbal learning performance at baseline and a greater decline
in executive function and visual memory compared with
controls. Women with BO after spontaneous menopause
did not differ from controls in any cognitive domain.’*

DISCUSSION

To clarify the types of menopause used in studying its
effects on cognition, we undertook a classification of the 2016
literature on menopause and cognition according to whether
or not and how menopausal types were differentiated. We
looked for three important dimensions of menopause found to
influence cognition:'®3-%
1. How (type of menopause: spontaneous, early, induced, or

POI)
2. When (age at menopause)
3. How long (TSM)

According to different permutations and combinations of
how these dimensions were used in the design and analysis of
studies, we assigned each study a typology: undifferentiated,
demographic differentiation, partial differentiation, and full
differentiation. We further suggest that ovary-sparing hyster-
ectomy be considered early menopause if the hysterectomy is
carried out before the age of 45, due to the fact that it may also
lower age at menopause’; the gradual nature of ovarian
cessation suggests that it should not be considered induced
menopause. '

A total of 50 research articles were retrieved. We found that
38% of the articles were undifferentiated, 16% had demo-
graphic differentiation, 28% partially differentiated, and 18%
of the articles fully differentiated. We are aware that many
studies used longitudinal data that may have been collected up
to 20 years ago using databases that did not collect all the
information about menopausal type, and that studies pub-
lished in 2016 are often carried out 3 to 4 years earlier. Thus,
we acknowledge that a lag time in incorporating current
knowledge may have played a role in some of the studies
not differentiating menopausal types. Although it would have
been interesting to compare cognitive outcomes across the
four types of differentiation, we believe that the less a study
differentiated the type or TSM, the less clear the cognitive
outcomes; thus, we do not believe that such a comparison
would be informative. However, the studies that differentiated
generally showed a significant effect of type and age at

menopause, emphasizing the importance of analyzing these
dimensions in cognitive research.

Previous literature on differentiating menopausal type

Our study is the first to develop a typology to survey the
literature for menopausal differentiation. It is not the first to
suggest that it is scientifically important to incorporate these
distinctions in the design and analysis of cognitive studies.
The growing understanding that early and surgical meno-
pause, especially before age 45, has effects on all aspects of
health, especially cognition,'®’® has generated numerous
papers calling for studying women with early menopause.
In particular, continued work by the Rochester Epidemiology
Group proposes the differentiation of surgical from sponta-
neous menopause, especially with respect to the treatment of
postmenopausal women who undergo menopause before
45 years old.”>*° This has led to the suggestion that women
with oophorectomy and POI before the age of spontaneous
menopause should be treated with hormone therapy to bring
their estrogen levels to levels similar to that of cycling
women. >3

Clinical guidelines

Clinical guidelines have also focused on differentiating the
types of menopause. The 2014 North American Menopause
Society (NAMS) guidelines and the 2015 Endocrine Society
clinical guidelines reference the importance of considering
menopausal types and context in treatment, particularly with
respect to cognitive complaints.®® Based on clinical observa-
tion and accumulating research around menopause experience
for women, both sets of clinical guidelines advocate differ-
entiating menopausal types: spontaneous (average menopause
around 51 y), early (before age 45), premature (before age 40),
and induced (ovarian removal or ablation before spontaneous
menopause). The clinical recommendations in these guide-
lines cover therapies for the most common symptoms of
spontaneous menopause and, to an extent, spontaneous or
induced early menopause.*°

The Endocrine Society cautions against using typical
symptom management techniques for women with either
premature or induced menopause, due to the lack of evidence
specific to these groups, particularly the group with
POL° These guidelines are endorsed by many international
menopause societies, including NAMS. Within the NAMS
guidelines, the only explicit difference in treatment recom-
mendations is for cognitive complaints between spontaneous
and induced-postmenopausal women. They recommend that
“‘[w]omen who undergo oophorectomy before age 48 years
may be advised that taking estrogen therapy (ET) until the
typical age at menopause appears to lower the risk of demen-
tia later in life.*”” The results of our study show that, despite a
call for differentiating menopausal context, a large proportion
of the recent menopausal research remains undifferentiated,
which may preclude successful translation of research into
clinical practice.
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These guidelines prioritize level I evidence, or ‘‘good and
consistent scientific evidence.””® For treatment recommenda-
tions, level I evidence most often comes from double-blind,
placebo-controlled RCTs.””?® The 19 articles in this review
that did not account for menopausal type included 40% of all
RCTs (6 out of 15 total RCTs). Even studies that did take into
account some aspect of the guidelines fell short of completely
incorporating menopausal differentiation into their design
and/or analysis. For example, studies that the recruited older
women (60+) were more likely to not state the reason
for menopause or the age at which participants went into
menopause.””' %

Studies of health conditions other than cognition in meno-
pausal populations, that instead use cognition as an outcome,
should begin to shape their studies according to these guide-
lines. For example, cognitive outcomes after cancer treatment
are critically important to understand, and yet our results show
that the majority of studies of the cognitive outcomes of
cancer therapy (7 articles out of 10) neglected to differentiate
the age of menopause or type of menopause. This is a problem
for noncancer studies as well because many of them recruit
participants from clinics, suggesting that there might be an
overrepresentation of women with induced menopause in
those studies. For example, in demographically differentiated
studies, we observed that proportions of induced postmeno-
pausal women ranged from 17% to 25% when reported
(Table 3), significantly surpassing our best calculation for
the frequency in the general population (approximately 6%, as
derived from the Women’s Health Initiative study®).

We found that research which fully differentiated meno-
pausal context yielded clinically relevant findings.
Although comparing cognitive outcomes across typologies
was not feasible due to the wide range of cognitive out-
comes, clinical populations, and mixed menopause report-
ing, we wanted to focus on one study that emphasized the
value of differentiation and found significant differences.
Kurita et al compared induced and spontaneous menopause,
and found no significant cognitive differences when
induced menopause (oophorectomy-ever) was analyzed
as a pooled sample, but revealed worse verbal and spatial
memory in women with earlier induced menopause after
splitting the group into age at oophorectomy.’? Further-
more, they controlled for factors disproportionately present
in early or induced menopause that are also known to affect
cognition—BMI, education, race/ethnicity, smoking—
potentially contributing to greater validity of their find-
ings.”? In cardiovascular research, this greater specificity is
viewed as important to understanding the outcomes of
induced menopause;® for example, further covarying for
age, race, education, BMI, and other health-related factors
revealed an increased risk of diabetes in women with
combined hysterectomy—oophorectomy compared with
women who had spontaneous menopause or hysterectomy
only.'?192:193 Thig demonstrates that demographic speci-
ficity, even within a menopause type, strengthens the
evidence for clinical evaluations and treatment.

62 Menopause, Vol. 26, No. 1, 2019

Recommendations for future clinical studies
e Consider menopause types as part of the research design.
e Differentiate menopauses according to the Endocrinology
and NAMS guidelines and use the terminology consistently
(POI, early, induced, ovary-sparing hysterectomy, sponta-
neous).
e Acknowledge and describe menopausal population fully in
research methods by collecting the following information:
o chronological age;
o age at menopause or how long a person has been in
menopause;
o whether it was induced or spontaneous;
o ifinduced, if it is due to drug treatment (eg, chemother-
apy) or ovarian removal; and
o other demographic information associated with the
many menopauses: BMI, education, race/ethnicity,
and smoking.
e Include demographic information mentioned above even
when using physiological measures of menopausal transi-
tion (FSH, E, levels).

To acquire strong evidence to inform clinical guidelines for
the treatment of different types of menopause, studies need to
make explicit choices in design, recruitment, and analysis to
account for menopausal types. When reporting, it is critical to
clearly describe the distribution of menopausal types and age
at menopause. In analysis, best evidence comes from disag-
gregating the types of menopause. Even if there is no hypoth-
esized difference in outcomes between the types of
menopause, it is better to confirm there is no difference than
assume there is none. The first step is to acknowledge that
there are many menopauses.

Strengths and limitations of the current analyses

This is the first review of the literature to provide a
thorough analysis in one year of publications of how meno-
pause is conceptualized and analyzed in studies of cognition
in postmenopausal women. This analysis allows for a novel
perspective on menopausal research that generates specific
recommendations to further our understanding of the specific
effects of the many menopauses on cognition.

To thoroughly review the literature, we focused on studies
of cognition and menopause published in 2016. Although it is
possible that more recent publications or studies outside of
cognition may have more fully differentiated papers, we
believe that one year and one domain gives an in-depth
understanding of the variations in the research questions,
design, and analysis. As is the case in most scientific research,
the studies included in our analysis were based on data
collected a number of years ago when the awareness of the
different outcomes of different types of menopause were not
well understood. That being said, the absence of menopausal
information should be acknowledged.

We included some studies that were not specifically about
the effects of menopause on cognition, but rather studies that
simply looked at cognitive performance in postmenopausal
women. For example, many of the studies of cancer treatment
in postmenopausal women focused more on cognitive

© 2018 The Author(s)
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changes after treatment rather than after menopause. These
studies were important to include because they still studied
cognitive function in different types of menopause. We note
that, although it is challenging to always adopt the perspective
that includes the variations in menopause when it is not
explicitly the focus of the study, it would add richness to
these studies to be clear about the age of, reason for, and TSM.
A limitation of this paper is that we were not able to
quantify potential differences in cognitive outcomes across
differentiation typologies. We felt that to do so would not
yield meaningful results precisely because menopausal crite-
ria were not clear except in the category of full differentiation.
We instead focused on a series of studies in the same women
that ultimately did fully differentiate to good effect. Our study
did, however, establish a typology which future studies can
use as a weighting scale in future meta-analyses that take
multiple years into account. Ideally, further research would
examine differences in cognition across menopause types
to clarify risks and outcomes for all types of menopause,
particularly in women with nonspontaneous menopause.
The current analysis presents only quantitative research on
cognition in postmenopausal women. This could be explained
in part because our search terms did not pull up any qualitative
studies that were specifically exploring cognition. Mixed
method approaches have the advantage of gaining informa-
tion that is richer and contextualized by revealing different
aspects of the same issue, allowing for important insights to be
gained that might otherwise be invisible. Thus, qualitative
studies of women’s own sense of their cognitive abilities in
the many menopauses would be an important area to explore.

CONCLUSIONS

There is no single pathway to the end of menses. Menstru-
ation ceases for different reasons, in different ways, at differ-
ent time points in the lifespan, with different symptom
experiences and health risks. Differentiating between meno-
pausal types in research is an important step toward clarifying
the uniqueness of menopause experience for each woman.
Acknowledging menopausal types in design and analysis is an
important next step for clinical research. The absence of
menopausal differentiation in one year of research alone
suggests that menopause remains for many a monolithic
and uniform process. When taking the many menopauses
into account, differences in memory and cognitive outcomes
are seen for each type of menopause. Explicitly acknowledg-
ing the many menopauses will allow for more rigorous
clinical research and the development of clinical guidelines
that are applicable to each type of menopause in all women.

Acknowledgments: We thank the early contributions of Drs. Kelly
Evans and Michelle Skop. Yael Schwartz contributed to the
literature review.

REFERENCES

1. Harlow SD, Gass M, Hall JE, et al. Executive summary of the stages of
reproductive aging workshop + 10: addressing the unfinished agenda of

10.

11.

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

staging reproductive aging. J Clin Endocrinol Metab 2012;97:1159-
1168.

. Hale GE, Robertson DM, Burger HG. The perimenopausal woman:

endocrinology and management. J Steroid Biochem Mol Biol 2014;
142:121-131.

. Shifren JL, Gass MLS. The North American Menopause Society

recommendations for clinical care of midlife women. Menopause
2014;21:1038-1062.

. Shadyab AH, Macera CA, Shaffer RA, et al. Ages at menarche and

menopause and reproductive lifespan as predictors of exceptional
longevity in women: the Women’s Health Initiative. Menopause
2017;24:35-44.

. Adamopoulos DA, Karamertzanis M, Thomopoulos A, Pappa A, Kouk-

kou E, Nicopoulou SC. Age at menopause and prevalence of its different
types in contemporary Greek women. Menopause 2002;9:443-448.

. Stuenkel CA, Davis SR, Gompel A, et al. Treatment of symptoms of the

menopause: an Endocrine Society clinical practice guideline. J Clin
Endocrinol Metab 2015;100:3975-4011.

. Trabuco EC, Moorman PG, Algeciras-Schimnich A, Weaver AL, Cliby

WA. Association of ovary-sparing hysterectomy with ovarian reserve.
Obstet Gynecol 2016;127:819-827.

. Moorman PG, Myers ER, Schildkraut JM, Iversen ES, Wang F, Warren

N. Effect of hysterectomy with ovarian preservation on ovarian function.
Obstet Gynecol 2011;118:1271-1279.

. Fuh JL, Wang SJ, Lee SJ, Lu SR, Juang KD. A longitudinal study of

cognition change during early menopausal transition in a rural commu-
nity. Maturitas 2006;53:447-453.

Henderson VW, Popat RA. Effects of endogenous and exogenous
estrogen exposures in midlife and late-life women on episodic memory
and executive functions. Neuroscience 2011;191:129-138.

Weber MT, Maki PM, McDermott MP. Cognition and mood in peri-
menopause: a systematic review and meta-analysis. J Steroid Biochem
Mol Biol 2014;142:90-98.

Luetters C, Huang MH, Seeman T, et al. Menopause transition stage and
endogenous estradiol and follicle-stimulating hormone levels are not
related to cognitive performance: cross-sectional results from the study
of women’s health across the nation (SWAN). J Womens Health
2007;16:331-344.

Farrag AF, Khedr EM, Abdel-Aleem H, Rageh TA. Effect of surgical
menopause on cognitive functions. Dement Geriatr Cogn Disord 2002;
13:193-198.

Bove R, Secor E, Chibnik LB, et al. Age at surgical menopause
influences cognitive decline and Alzheimer pathology in older women.
Neurology 2014;82:222-229.

Sherwin BB. Estrogen and memory in women: how can we reconcile the
findings? Horm Behav 2005;47:371-375.

Rocca WA, Bower JH, Maraganore DM, et al. Increased risk of
cognitive impairment or dementia in women who underwent oophorec-
tomy before menopause. Neurology 2007;69:1074-1083.

Nappi RE, Sinforiani E, Mauri M, Bono G, Polatti F, Nappi G. Memory
functioning at menopause: impact of age in ovariectomized women.
Gynecol Obstet Invest 1999;47:29-36.

. Ryan J, Scali J, Carriére I, et al. Impact of a premature menopause

on cognitive function in later life. Br J Obstet Gynaecol 2014;121:
1729-1739.

Hall JE. Endocrinology of the menopause. Endocrinol Metab Clin North
Am 2015;44:485-496.

Prior JC. Perimenopause lost—reframing the end of menstruation.
J Reprod Infant Psychol 2007;24:323-335.

Treloar AE. Menstrual cyclicity and the pre-menopause. Maturitas
1981;3:249-264.

Longcope C, Franz C, Morello C, et al. Steroid and gonadotropin levels
in women during the peri-menopausal years. Maturitas 1986;8:189-196.
Grant MD, Marbella A, Wang AT, et al. Menopausal symptoms:
comparative effectiveness of therapies. AHRQ Comparative Effective-
ness Reviews. Rockville, MD: Agency for Healthcare Research and
Quality (US). Report No. 15-EHC005-EF. 2015. Available at: https://
www.ncbi.nlm.nih.gov/pubmedhealth’PMHO0073377. Accessed September
10, 2017.

Coulam CB, Johnson PM, Ramsden GH, et al. Occurrence of ectopic
pregnancy among women with recurrent spontaneous abortion. Am J
Reprod Immunol 1989;21:105-107.

Welt CK. Primary ovarian insufficiency: a more accurate term for
premature ovarian failure. Clin Endocrinol (Oxf) 2008;68:499-509.

Menopause, Vol. 26, No. 1, 2019 63


https://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0073377
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0073377

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

64

EDWARDS ET AL

Vujovic S, Brincat M, Erel T, et al. EMAS position statement: managing
women with premature ovarian failure. Maturitas 2010;67:91-93.
Torrealday S, Pal L. Premature menopause. Endocrinol Metab Clin
North Am 2015;44:543-557.

Nelson LM, Covington SN, Rebar RW. An update: spontaneous pre-
mature ovarian failure is not an early menopause. Fertil Steril
2005;83:1327-1332.

Allshouse AA, Semple AL, Santoro NF. Evidence for prolonged and
unique amenorrhea-related symptoms in women with premature ovarian
failure/primary ovarian insufficiency. Menopause 2015;22:166-174.
Pelosi E, Simonsick E, Forabosco A, et al. Dynamics of the ovarian
reserve and impact of genetic and epidemiological factors on age of
menopause. Biol Reprod 2015;92:130.

Tawfik H, Kline J, Jacobson J, et al. Life course exposure to smoke
and early menopause and menopausal transition. Menopause 2015;22:
1076-1083.

Siddle N, Sarrel P, Whitehead M. The effect of hysterectomy on the age
at ovarian failure: identification of a subgroup of women with premature
loss of ovarian function and literature review. Fertil Steril 1987;47:
94-100.

Lee DY, Park HJ, Kim BG, Bae DS, Yoon BK, Choi D. Change in the
ovarian environment after hysterectomy as assessed by ovarian arterial
blood flow indices and serum anti-Miillerian hormone levels. Eur J
Obstet Gynecol Reprod Biol 2010;151:82-85.

Sarrel PM, Sullivan SD, Nelson LM. Hormone replacement therapy in
young women with surgical primary ovarian insufficiency. Fertil Steril
2016;106:1580-1587.

Mayo Clinic. Informatino on oophorectomy (ovary removal surgery).
Available at: http://www.mayoclinic.org/tests-procedures/oophorec-
tomy/details/why-its-done/icc-20314908. Accessed January 15, 2017.
Bachmann G. Physiologic aspects of natural and surgical menopause.
J Reprod Med 2001;46:307-315.

Chakravarti S, Collins WP, Newton JR, et al. Endocrine changes and
symptomatology after oophorectomy in premenopausal women. Br J
Obstet Gynaecol 1977;84:769-775.

Kotsopoulos J, Shafrir AL, Rice M, et al. The relationship between
bilateral oophorectomy and plasma hormone levels in postmenopausal
women. Horm Cancer 2015;6:54-63.

Rodriguez M, Shoupe D. Surgical menopause. Endocrinol Metab Clin
North Am 2015;44:531-542.

Graziottin A, Leiblum SR. Biological and psychosocial pathophysiology
of female sexual dysfunction during the menopausal transition. J Sex
Med 2005;2 (s3):133-145.

Korse CM, Bonfrer JM, van Beurden M, et al. Estradiol and testosterone
levels are lower after oophorectomy than after natural menopause.
Tumour Biol 2009;30:37-42.

Madalinska JB, Hollenstein J, Bleiker E, et al. Quality-of-life effects of
prophylactic salpingo-oophorectomy versus gynecologic screening
among women at increased risk of hereditary ovarian cancer. J Clin
Oncol 2005;23:6890-6898.

Elit L, Esplen MJ, Butler K, Narod S. Quality of life and psychosexual
adjustment after prophylactic oophorectomy for a family history of
ovarian cancer. Fam Cancer 2001;1:149-156.

Appiah D, Schreiner PJ, Nwabuo CC, Wellons MF, Lewis CE, Lima JA.
The association of surgical versus natural menopause with future
left ventricular structure and function: The Coronary Artery Risk
Development in Young Adults (CARDIA) Study. Menopause
2017;24:1269-1276.

Alwerdt J, Valdés EG, Chanti-Ketteri M, Small BJ, Edwards JD. The
relationship between phytoestrogens and speed of processing. Meno-
pause 2016;23:911-918.

Berent-Spillson A, Marsh C, Persad C, Randolph J, Zubieta JK, Smith Y.
Metabolic and hormone influences on emotion processing during
menopause. Psychoneuroendocrinology 2017;76:218-225.

Bojar I, Gujski M, Pinkas J, Raczkiewicz D, Owoc A, Humeniuk E.
Interaction between C-reactive protein and cognitive functions accord-
ing to APOE gene polymorphism in post-menopausal women. Arch Med
Sci 2016;12:1247-1255.

Bojar I, Stasiak M, Cyniak-Magierska A, Raczkiewicz D, Lewinski A.
Cognitive function, APOE gene polymorphisms, and thyroid status
associations in postmenopausal women in Poland. Dement Geriatr Cogn
Disord 2016;42:169-185.

Menopause, Vol. 26, No. 1, 2019

49

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

. Campbell KL, Kam JWY, Neil-Sztramko SE, et al. Effect of aerobic
exercise on cancer-associated cognitive impairment: a proof-of-concept
RCT. Psychooncology 2018;27:53-60.

Chae JW, Ng T, Yeo HL, et al. Impact of TNF-a (rs1800629) and IL-6
(rs1800795) polymorphisms on cognitive impairment in Asian breast
cancer patients. PloS One 2016;11:¢0164204.

Ganz PA, Cecchini RS, Julian TB, et al. Patient-reported outcomes with
anastrozole versus tamoxifen for postmenopausal patients with ductal
carcinoma in situ treated with lumpectomy plus radiotherapy (NSABP
B-35): a randomised, double-blind, phase 3 clinical trial. Lancet 2016;
387:857-865.

Haring B, Wu C, Mossavar-Rahmani Y, et al. No association between
dietary patterns and risk for cognitive decline in older women with 9-
year follow-up: data from the Women’s Health Initiative Memory Study.
J Acad Nutr Diet 2016;116:921-930.el.

Katainen RE, Engblom JR, Siirtola TJ, Erkkola RU, Polo-Kantola P.
Climacteric symptoms in middle-aged women with chronic somatic
diseases. Maturitas 2016;86:17-24.

Kerschbaum HH, Hofbauer I, Gf6llner A, Ebner B, Bresgen N, Baumi
KT. Sex, age, and sex hormones affect recall of words in a directed
forgetting paradigm. J Neurosci Res 2017;95:251-259.

Kirchheiner K, Pétter R, Tanderup K, et al. Health-related quality of life
in locally advanced cervical cancer patients after definitive chemo-
radiation therapy including image guided adaptive brachytherapy: an
analysis from the EMBRACE study. Int J Radiat Oncol Biol Phys
2016;94:1088-1098.

Koleck TA, Bender CM, Sereika SM, et al. Polymorphisms in DNA
repair and oxidative stress genes associated with pre-treatment cognitive
function in breast cancer survivors: An exploratory study. SpringerPlus
2016;5:422.

Koleck TA, Bender CM, Sereika SM, et al. Associations between
pathologic tumor features and preadjuvant cognitive performance in
women diagnosed with breast cancer. Cancer Med 2017;6:339-348.
Labad J, Martorell L, Huerta-Ramos E, et al. Pharmogenetic study of the
effects of raloxifene on negative symptoms of postmenopausal women
with schizophrenia: a double-blind, randomized, placebo-controlled
trial. Eur Neuropsychopharmacol 2016;26:1683-1689.

Patel SK, Meier AM, Fernandex N, Lo TTY, Moore C, Delgado N.
Convergent and criterion validity of the CogState computerized brief
battery cognitive assessment in women with and without breast cancer.
Clin Neuropsychol 2017;31:1375-1386.

Strike SC, Carlisle A, Gibson EL, Dyall SC. A high omega-3 fatty acid
multinutrient supplement benefits cognition and mobility in older
woman: a randomized, double-blind, placebo-controlled pilot study.
J Gerontol A Biol Sci Med Sci 2016;71:236-242.

Zhang T, Cassanova R, Resnick SM, et al. Effects of hormone therapy on
brain volumes changes of postmenopausal women revealed by opti-
mally-discriminative voxel-based morphometry. PloS One 2016;11
:e0150834.

Berndt U, Leplow B, Schoenfeld R, Lantzsch T, Grosse R, Thomssen C.
Memory and spatial cognition in breast cancer patients undergoing
adjuvant endocrine therapy. Breast Care 2016;11:240-246.

Braden BB, Dassel KB, Bimonte-Nelson HA, et al. Sex and post-
menopause hormone therapy effects on hippocampal volume and verbal
memory. Neuropsychol Dev Cogn B Aging Neuropsychol Cogn 2017;
24:227-246.

Evans HM, Howe PR, Wong RH. Effects of resveratrol on cognitive
performance, mood and cerebrovascular function in post-menopausal
women: a 14-week randomised placebo-controlled intervention trial.
Nutrients 2017;9:pii: E27.

Kantarci K, Tosakulwong N, Lesnick TG, et al. Effects of hormone
therapy on brain structure: a randomized controlled trial. Neurology
2016;87:887-896.

Maki PM, Rubin LH, Savarese A, et al. Stellate ganglion blockade and
verbal memory in midlife women: evidence from a randomized trial.
Maturitas 2016;92:123-129.

Merriman JD, Sereika SM, Brufsky AM, et al. Trajectories of self-
reported cognitive function in postmenopausal women during adjuvant
systemic therapy for breast cancer. Psychooncology 2017;26:44-52.
Meyer F, Freeman MP, Petrillo L, et al. Armodafinil for fatigue
associated with menopause: an open-label trial. Menopause 2016;
23:209-214.

© 2018 The Author(s)


http://www.mayoclinic.org/tests-procedures/oophorectomy/details/why-its-done/icc-20314908
http://www.mayoclinic.org/tests-procedures/oophorectomy/details/why-its-done/icc-20314908

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

MENOPAUSE TYPES IN COGNITIVE RESEARCH

Peng W, Li Z, Guan Y, Wang D, Huang S. A study of cognitive functions
in female elderly patients with osteoporosis: a multi-center cross-sec-
tional study. Aging Ment Health 2016;20:647-654.

Dumas JA, Filippi CG, Newhouse PA, Naylor MR. Dopaminergic
contributions to working memory-related brain activation in postmen-
opausal women. Menopause 2017;24:163-170.

Lal C, DiBartolo MM, Kumbhare S, Strange C, Joseph JE. Impact of
obstructive sleep apnea syndrome on cognition in early postmenopausal
women. Sleep Breath 2016;20:621-626.

Shanmugan S, Loughead J, Nanga RP, et al. Lisdexamfetamine effects
on executive activation and neurochemistry in menopausal women with
executive function difficulties. Neuropsychopharmacology 2017;42:
437-445.

Unkenstein AE, Bryant CA, Judd FK, Ong B, Kinsella GJ. Understand-
ing women’s experience of memory over the menopausal transition:
subjective and objective memory in pre-, peri-, and postmenopausal
women. Menopause 2016;23:1319-1329.

Unkenstein AE, Bei B, Bryant CA. Enhancing memory self-efficacy
during menopause through a group memory strategies program. Meno-
pause 2017;24:574-581.

Vega JN, Zurkovsky L, Albert K, et al. Altered brain connectivity in
early postmenopausal women with subjective cognitive impairment.
Front Neurosci 2016;10:433.

Bojar 1, Pinkas J, Wierzbinska-Stgpniak A, Raczkiewicz D, Owoc A,
Gujski M. Cognitive functions, concentration of endogenous estradiol,
estrogen Receptor a (ERa) polymorphism in postmenopausal women.
Med Sci Monit 2016;22:3469-3478.

Espeland MA, Rapp SR, Manson JE, et al. Long-term effects on
cognitive trajectories of postmenopausal hormone therapy in two age
groups. J Gerontol A Biol Sci Med Sci 2017;72:838-845.

Hampson E, Duff-Canning SJ. Salivary cortisol and explicit memory in
postmenopausal women using hormone replacement therapy. Psycho-
neuroendocrinology 2016;64:99-107.

Li FD, He F, Chen TR, et al. Reproductive history and risk of cognitive
impairment in elderly women: a cross-sectional study in eastern China.
J Alzheimers Dis 2016;49:139-147.

Rettberg JR, Dang H, Hodis HN, et al. Identifying postmenopausal
women at risk for cognitive decline within a healthy cohort using a panel
of clinical metabolic indicators: potential for detecting an at-Alz-
heimer’s risk metabolic phenotype. Neurobiol Aging 2016;40:155-163.
Henderson VW, St John JA, Hodis HN, et al. Cognitive effects of
estradiol after menopause. Neurology 2016;87:699-708.

Imtiaz B, Tolppanen AM, Solomon A, Soininen H, Kivipelto M.
Estradiol and cognition in the cardiovascular risk factors, aging and
dementia (CAIDE) cohort study. J Alzheimers Dis 2017;56:453-458.
Janelsins MC, Heckler CE, Peppone LJ, et al. Cognitive complaints in
survivors of breast cancer after chemotherapy compared with age-
matched controls: an analysis from a nationwide, multicenter, prospec-
tive longitudinal study. J Clin Oncol 2017;35:506-514.

Kantarci K, Lowe VI, Lesnick TG, et al. Early postmenopausal
transdermal 17beta-Estradiol therapy and amyloid-beta deposition.
J Alzheimers Dis 2016;53:547-556.

Serrano-Guzman M, Aguilar-Ferrandiz ME, Valenza CM, Ocafa-
Peinado FM, Valenza-Demet G, Villaverde-Gutiérrez C. Effectiveness
of a flamenco and sevillanas program to enhance mobility, balance,

86.

88.

89

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

physical activity, blood pressure, body mass, and quality of life in
postmenopausal women living in the community in Spain: a randomized
clinical trial. Menopause 2016;23:965-973.

Karim R, Dang H, Henderson VW, et al. Effect of reproductive history
and exogenous hormone use on cognitive function in mid- and late life.
J Am Geriatr Soc 2016;64:2448-2456.

. Karlamangla AS, Lachman ME, Han W, Huang M, Greendale GA.

Evidence for cognitive aging in midlife women: Study of Women’s
Health Across the Nation. PLoS One 2017;12:¢0169008.
Triantafyllou N, Armeni E, Christidi F, et al. The intensity of meno-
pausal symptoms is associated with episodic memory in postmenopausal
women. Climacteric 2016;19:393-399.

. Jacobs EG, Weiss BK, Makris N, et al. Impact of sex and menopausal

status on episodic memory circuitry in early midlife. J Neurosci
2016;36:10163-10173.

Jacobs EG, Weiss B, Makris N, et al. Reorganization of functional
networks in verbal working memory circuitry in early midlife: the
impact of sex and menopausal status. Cereb Cortex 2017;27:2857-2870.
Rentz DM, Weiss BK, Jacobs EG, et al. Sex differences in episodic
memory in early midlife: impact of reproductive aging. Menopause
2017;24:400-408.

Kurita K, Henderson VW, Gatz M, et al. Association of bilateral
oophorectomy with cognitive function in healthy, postmenopausal
women. Fertil Steril 2016;106:749-756.¢2.

Faubion SS, Kuhle CL, Shuster LT, Rocca WA. Long-term health
consequences of premature or early menopause and considerations
for management. Climacteric 2015;18:1-9.

Mielke MM, Vemuri P, Rocca WA. Clinical epidemiology of Alz-
heimer’s disease: assessing sex and gender differences. Clin Epidemiol
2018;6:37-48.

Rocca WA, Grossardt BR, Shuster LT. Oophorectomy, menopause,
estrogen, and cognitive aging: the timing hypothesis. Neurodegener Dis
2010;7:163-166.

Rocca WA, Gazzuola-Rocca L, Smith CY, et al. Accelerated accumu-
lation of multimorbidity after bilateral oophorectomy: a population-
based cohort study. Mayo Clin Proc 2016;91:1577-1589.

Canadian Task Force on the Periodic Health, Examination. The periodic
health examination: 2. 1987 update. CMAJ 1988;138:618-626.

U.S. Preventive Services Task Force. Guide to Clinical Preventive
Services: Report of the U.S. Preventive Services Task Force. Cambridge,
MA: DIANE Publishing; 1989.

Geller EJ, Durmond JB, Bowling JM, et al. Effect of trospium chloride
on cognitive function in women aged 50 and older: a randomized trial.
Female Pelvic Med Reconstr Surg 2017;23:118-123.

Prehn K, Jumpertz von Schwartzenberg R, et al. Caloric restriction in
older adults—differential effects of weight loss and reduced weight on
brain structure and function. Cerebral Cortex 2017;27:1765-1778.
Appiah D, Winters SJ, Muldoon SB, Hornung CA, Cauley JA. Andro-
gens, bilateral oophorectomy, and cardiovascular disease mortality in
postmenopausal women with and without diabetes: the study of oste-
porotic fractures. Diabetes Care 2015;38:2301-2307.

Appiah D, Schreiner PJ, Demerath EW, Loehr LR, Chang PP, Folsom
AR. Association of age at menopause with incident heart failure: a
prospective cohort study and meta-analysis. J 4Am Heart Assoc
2016;5:¢003769.

65

Menopause, Vol. 26, No. 1, 2019



	REFERENCES

