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Abstract

Background: Many women experience various symptoms during the period of menopausal transition, includ-

ing complaints of reduced cognitive functioning. However, these complaints are not necessarily recognized as core
menopausal symptomes. In this study, we sought to characterize subjective complaints of reduced cognitive function-
ing by analyzing cross-sectional data from the Japan Nurses'Health Study (JNHS).

Methods: The JNHS 4-year follow-up questionnaire containing a 21-item climacteric symptom checklist, which
included a question about “poor memory or forgetfulness’, was mailed between 2005 and 2011 to all JNHS partici-
pants, regardless of their age at the time of the survey. We estimated the prevalence of slight and severe complaints in
5-year age-groups. We used principal component analysis to explore the underlying factors among the 21 symptoms
during the menopausal transition period in women aged 45-54 years at the time of the survey. We also examined risk
factors for complaints using multivariable modified Poisson regression analysis.

Results: In total, 12,507 women responded to the 4-year survey. The mean age at the time of the 4-year survey was
46.5 years (range 27-82)."Poor memory or forgetfulness” showed a peak prevalence of 81.7% (severe 27.9%; slight
53.8%) at 50-54 years, and gradually decreased after 55 years. Principal component analysis indicated that “poor
memory or forgetfulness”belonged to somatic symptoms and was close to psychological symptoms in women aged
45-54 years. In women aged 45-54 years, the complaint was also significantly associated with hot flashes and sweats.
Multivariable modified Poisson regression analysis showed that menopausal status (uncertain and postmenopau-
sal), less sleep (sleep of <5 h and sleep of 5- <6 h), night-shift work, and severe vasomotor symptoms (VMS) were
significantly associated with the prevalence of severe complaints of reduced cognitive functioning in women aged
45-54 years.

Conclusions: We found that prevalence of “poor memory or forgetfulness”was highest during the menopausal tran-
sition period and among perimenopausal women. This subjective complaint was associated with somatic, psycho-
logical complaints and VMS. It may be useful for women with cognitive problems in the transition period to consider
management of comorbid menopausal symptoms.
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Background

During the period of menopausal transition, many
women experience various symptoms and complaints,
including reduced cognitive functioning. These meno-
pausal symptoms can be burdensome and reduce qual-
ity of life. Many questionnaires and checklists have been
created to assess menopausal symptoms. Some question-
naires addressing menopausal symptoms include items
related to reduced cognitive functioning. For example,
the Women’s Health Questionnaire includes the item “My
memory is poor” [1]. Within the item concerning physi-
cal and mental exhaustion, the Menopausal Symptom
List includes descriptions of two complaints: impaired
memory and forgetfulness [2]. The Climacteric Symptom
Checklist for Japanese Women includes an item related
to poor memory: “poor memory (difficulty remembering
things) or forgetfulness (often forgetful)” [3].

Reduced cognitive functioning is one of the most prev-
alent complaints during the menopausal transition period
and was found to be the third-most frequent complaint
among Japanese women presenting at the gynecologic
outpatient clinics of university hospitals [3]. Using the
self-administered Memory Functioning Questionnaire in
the Seattle Midlife Women’s Health Study, 72% of women
in the midlife age range reported difficulty remembering
names [4]. Previous research has indicated a significant
role of estrogen in cognitive functioning, and it has been
hypothesized that menopausal hormone replacement
therapy (HRT) could enhance cognition if administered
at menopause [5, 6]. However, frequently used question-
naires dealing with menopausal symptoms do not always
include items concerning reduced cognitive functioning
[7-9]. Thus, reduced cognitive functioning is not neces-
sarily recognized as a core menopausal symptom.

It is currently unclear whether subjective complaints of
reduced cognitive functioning are related to menopausal
transition or advancing age. Controversy currently exists
regarding whether there is a significant decline in cogni-
tive functioning during menopausal transition and subse-
quent improvement in such functioning after that period,
or whether the decline is not specific to menopausal
transition [10]. To date, complaints of reduced cogni-
tive functioning at each stage of women’s lives have not
been well documented. Moreover, it is currently unclear
how complaints of reduced cognitive functioning corre-
late with other climacteric symptoms, such as vasomo-
tor symptoms (VMS). As the first step in answering these
questions, data regarding various subjective symptoms
in women across a wide age range are needed to char-
acterize the cognitive complaints during menopausal
transition.

In the present study, we conducted cross-sectional
analyses of follow-up survey data in a prospective
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women’s cohort study: the Japan Nurses’ Health Study
(JNHS). We sought to characterize the complaints of
reduced cognitive functioning by analyzing cross-sec-
tional data regarding various subjective symptoms in
women across a wide age range.

Methods

Participants

The JNHS is a nationwide prospective cohort study
designed to investigate the effects of lifestyle and health-
care practices on the health of Japanese women during
their life course. Participants were recruited from all 47
prefectures in Japan from 2001 to 2007. In total, 15,019
female nurses who were registered nurses, licensed
practical nurses, public health nurses, and/or midwives
agreed to be followed up. At the time of enrollment, all
participants provided written informed consent for the
follow-up surveys. The cohort received biennial follow-
up questionnaires by mail. The details of the study design
have previously been reported [11].

From 2005 to 2011, 4 years after each participant’s
enrollment, a 4-year follow-up questionnaire was mailed
to participants. The self-administered questionnaire
included the Climacteric Symptom Checklist for Japa-
nese Women [3]. We asked all participants to complete
the 21-item symptom checklist regardless of age and
menopausal status.

Climacteric Symptom Checklist

The Climacteric Symptom Checklist for Japanese Women
was developed by a subcommittee of the Japan Society of
Obstetrics and Gynecology. The checklist comprises 21
items: 1) hot flashes; 2) sweats; 3) difficulty falling asleep;
4) insomnia (difficulty remaining asleep); 5) excitability
or irritability; 6) anxiety; 7) nervousness; 8) depressive
mood; 9) fatigue or loss of volition; 10) eye strain; 11)
poor memory (difficulty remembering things) or forget-
fulness (often forgetful); 12) dizziness or vertigo; 13) pal-
pitation; 14) chest tightness; 15) headaches; 16) neck or
shoulder stiffness; 17) back pain; 18) joint pain in limbs;
19) cold feeling in waist or limbs; 20) numb feeling in
limbs; and 21) over-sensitivity to sound [3]. Participants
responded to the questions by selecting one of three
response choices: none, slight, or severe.

Demographic data and covariates

The demographic data and covariates included in the
analyses were obtained from the self-administered base-
line and 4-year follow-up questionnaires. These vari-
ables were as follows: age at 4-year survey, nurse license
(registered nurse, licensed practical nurse, public health
nurse, or midwife), educational degree (university and
above or other), parity (0, 1, 2, or>3), marital status
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(single, married, or divorced or widowed), menopausal
status (premenopausal, uncertain, or postmenopausal),
body mass index (BMI) (<18.5, 18.5-<25.0, 25.0-<30.0,
or > 30) calculated from self-reported height and weight,
smoking status (current smoker or non-smoker), alcohol
intake (none, once or twice a week, 3—-6 times a week,
or every day), sleeping hours (<5, 5-<6, 6-<7, 7-<8,
or > 8 h), night-shift work (no or yes), and current use
of HRT (no or yes). We defined “postmenopausal” as the
permanent cessation of menstrual periods or more than
1 year since the last menstruation. We included women
who had menstrual bleeding because of HRT use in the
postmenopausal category. Women who had undergone
hysterectomy and whose age at the survey was 54 years
or more were considered to be postmenopausal, because
age at menopause was estimated to be <54 years in 90%
of women who had undergone natural menopause in the
JNHS population [12, 13]. We defined “uncertain” as par-
ticipants who were unsure whether their menstrual peri-
ods had permanently ceased.

Statistical analysis
Prevalence of women with a complaint of “poor mem-
ory or forgetfulness” in 5-year age-groups (<34, 35-39,
40-44, 45-49, 50-54, 55-59, 60—64, and > 65 years) was
estimated to identify the group with peak prevalence.
The Climacteric Symptom Checklist includes 21 items,
because women experience various complaints and
symptoms in the climacteric period. We examined com-
ponent structure among these correlated climacteric
symptoms and the characteristics of severe complaints of
“poor memory or forgetfulness” in the identified compo-
nent structure. Principal component analysis was used to
explore the underlying factors among the 21 symptoms
in women aged 45-54 years, the age range defined as the
climacteric period by the Japan Society of Obstetrics and
Gynecology. Promax rotation was employed to allow for
correlated factors. We retained factors with an eigenvalue
greater than 1.0, and factor loadings of at least 0.4 were
considered significant. Spearman’s rank correlation coef-
ficients between the complaint of reduced cognitive func-
tioning (none, slight, and severe) and other symptoms
(none, slight, and severe) in the same extracted factors
were calculated. The associations between severe com-
plaints of reduced cognitive functioning and severe VMS,
hot flashes and sweats, were examined using X tests.
Multivariable modified Poisson regression analysis
with the robust sandwich variance was used to examine
the associations of demographic factors, lifestyle vari-
ables, BMI, reproductive history including menopausal
status, severe VMS and current use of HRT with severe
complaints of reduced cognitive functioning in women
aged 4554 years. The adjusted prevalence ratio (PR) and
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95% confidence interval (95%CI) were calculated. We
used SAS version 9.4 (SAS Institute Inc., Cary, NC, USA)
for all data analyses. The statistical significance level was
set at P=0.05.

Results

Characteristics of the study population

Of the 15,019 participants who agreed to be followed
up, 12,507 responded to the 4-year survey (response
rate=83.3%), leaving a study population of 12,226
women. Women who were pregnant at the time of the
survey (n=257) and individuals who did not fully answer
the checklist questions (n=24) were excluded. Charac-
teristics of the study population are shown in Table 1.
The mean age at the 4-year survey was 46.5 years (stand-
ard deviation, 8.1 years; range, 27—82 years). The propor-
tion of women in the age range of menopausal transition
(45-54 years) was 38.2%. In addition, 79.6% of the par-
ticipants worked as registered nurses and 54.0% worked
rotating night shift work.

Subjective cognitive functioning by age-group

Figure 1 shows the prevalence of the subjective com-
plaint of “poor memory or forgetfulness” in the Climac-
teric Symptom Checklist for Japanese Women in eight
5-year age-groups. The subjective complaint showed a
peak prevalence of 81.7% (severe, 27.9%; slight, 53.8%) in
the age-group of 50-54 years, then gradually decreased
after 55 years. This was the most common complaint
among the 21-item subjective symptoms in women aged
50-54 years.

Principal component analysis in the age range

of menopausal transition

The factors extracted by principal component analy-
sis among the 21-item subjective symptoms during the
midlife age range of menopausal transition (45-54 years,
n=4,668) are shown in Table 2. According to the cri-
terion of an eigenvalue greater than 1.0, six factors
were identified. The six factors accounted for 56.4% of
common variance. The first factor extracted (factor 1)
corresponded to psychological symptoms. Factor 2 cor-
responded to somatic complaints, factor 3 to autonomic
complaints, factor 4 to sensory and musculoskeletal
complaints, factor 5 to sleep disturbance, and factor 6 to
VMS. The loading factors of “poor memory or forgetful-
ness” were 0.370, 0.469, 0.083, 0.082, 0.047, and 0.139 for
factors 1, 2, 3, 4, 5, and 6, respectively. According to the
criterion of a loading factor of at least 0.4, “poor mem-
ory or forgetfulness” belonged to the somatic symptoms
group (factor 2) and was also close to the psychological
symptoms group (factor 1).
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Table 1 Participant characteristics (n=12,226)

%

Age at 4-year survey

Nursing license

Educational degree

Parity

Marital status

Menopausal status

Body Mass Index

Smoking

Alcohol intake

Sleeping hours

Night-shift work

Current HRT use

35-39

40-44

45-49

50-54

55-59

60-64

>65

registered nurse
licensed practical nurse
public health nurse
midwife

n/a

university or above

other

n/a

single

married
divorced / widowed
n/a
premenopausal
uncertain
postmenopausal
n/a

<185
185-<25.0
25.0-<30.0
>300

n/a

current smoker
non-smoker

n/a

no

once or twice a week
3-6 times a week
every day

n/a

<5h

5-<6

6-<7

7-<8

>8

n/a

no

yes

no

yes

n/a

545
2,262
2,503
2481
2,187
1,538

585

125
9,735

814

619
1,021

37
486
11,740
3311
1,535
4,333
2,742

305
2,382
8,728

991

125
7,838

556
3,830

956
9325
1,567

281

97
1378
10,836

4,426
4,924
1,576
1,262
38
526
4,073
5333
1,861
398
35
5622
6,604
11,581
596
49

45
185
20.5
203
179
126

4.8

1.0
79.6

6.7

51

84

03

4.0
96.0
27.1
126
354
224

25
19.5
74

8.1

1.0
64.1

46
313

0.0

78
763
128

23

08
13
88.6

0.1
36.2
403
129
103

03

43
333
436
152

33

03
46.0
54.0
94.7

4.9

04

n/a not available (missing data)

HRT Hormone replacement therapy
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Spearman’s rank correlation coefficients for the com-
plaint of reduced cognitive functioning were 0.391 with
fatigue or loss of volition (factor 1), 0.333 with depressive
mood (factor 1), 0.314 with nervousness (factor 1), 0.376
with eye strain (factor 2), 0.281 with excitability or irri-
tability (factor 1), 0.235 with headaches (factor 2), 0.261
with back pain (factor 2), and 0.261 with neck or shoulder
stiffness (factor 2).

Multivariable modified Poisson regression analysis
Multivariable modified Poisson regression analysis
revealed that uncertain status (PR 1.26; 95%CI 1.07-1.50;
vs premenopausal status), postmenopausal status (PR
1.19; 95%CI 1.04—1.36; vs premenopausal status), sleep
of<5 h (PR 1.55, 95%CI 1.26-1.91; vs 6—<7 h), sleep of
5-<6 h (PR 1.20, 95%CI 1.07-1.34; vs 6—<7 h), night-
shift work (PR 1.18; 95%CI 1.06—1.32; vs no night-shift
work), and severe VMS (PR 1.78; 95%CI 1.58-2.00; vs
no) were independently associated with the prevalence
of severe complaints of reduced cognitive functioning
(Fig. 2).

The association with VMS, one of the most burden-
some climacteric symptoms, was examined. Severe
complaints of reduced cognitive functioning were signifi-
cantly associated with severe VMS, hot flashes (x2=91.3,
P<0.001), and sweats (x2=94.0, P<0.001). The adjusted
PR (95%CI) was 1.77 (1.53-2.04) for hot flashes and 1.67
(1.48-1.89) for sweats (Table 3).

Discussion

In the present study, approximately 80% of Japanese
women in the period of menopausal transition reported
a complaint of “poor memory or forgetfulness,” which
was the most common complaint among the 21 meno-
pausal symptoms. This high prevalence is supported by
previous studies that reported that more than 70% of
Japanese women in the midlife age range expressed com-
plaints of frequent forgetfulness [3] and 72% of women
in the midlife age range in the United States exhibited
problems with remembering names [4]. The complaint
of reduced cognitive functioning showed a peak preva-
lence in the age range of menopausal transition and
gradually decreased after 55 years in the present study.
We observed a similar trend for hot flashes and sweats
(data not shown). Most previous cross-sectional studies
have investigated symptoms and complaints only among
women during the menopausal period. To the best of our
knowledge, the present study is the first cross-sectional
investigation to examine the prevalence of complaints
among women in a wide age range (30 s—60 s) regardless
of menopausal status. This finding is also supported by
previous longitudinal studies that reported that cognitive
test scores declined during the menopausal transition
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Fig. 1 Prevalence of complaints of "poor memory and forgetfulness" by age-group (n=12,226)

and appeared to attenuate the decline during the post-
menopausal period [14, 15]. The age-independent decline
during menopausal transition may be affected by both
hormonal changes and other climacteric symptoms such
as VMS.

In principal component analysis among the 21-item
subjective symptoms during the period of menopausal
transition, “poor memory or forgetfulness” presented
a unique feature. The complaint of reduced cognitive
functioning belonged to the somatic symptoms group
and was very close to the psychological symptoms
group. Specifically, this complaint was correlated with
fatigue or loss of volition, depressive mood, nervous-
ness, and eye strain. These findings support the inclu-
sion of impaired memory and forgetfulness in the
category of “Physical and mental exhaustion” in the
Menopause Rating Scale [2]. Complaints of severely
reduced cognitive functioning were significantly associ-
ated with severe VMS. Women with severe hot flashes
or severe sweats exhibited approximately twice the
prevalence of complaints of severely reduced cogni-
tive functioning compared with women without severe
hot flashes or severe sweats, with prevalence of 46.8%
vs 23.5% for hot flashes and 41.2% vs 22.8% for sweats,
respectively. The adjusted PR was statistically signifi-
cant for hot flashes and sweats. The high prevalence of
cognitive complaints and other somatic and psycho-
logical symptoms during menopausal transition may
in part be related severe VMS. Although subjective
VMS is generally unrelated to memory performance,
a higher frequency of physiological VMS using ambu-
latory monitors was reported to be associated with
lower performance on a verbal memory test [16, 17].
The strong association between subjective VMS and
complaints of reduced cognitive functioning observed

in the present study might have occurred because the
nurses were likely to self-report their subjective symp-
toms accurately as similar status of physical symptoms
and/or because we examined the association by focus-
ing on severe symptoms and severe complaints.

Multivariable modified Poisson regression analysis
in individuals during the period of menopausal transi-
tion revealed that the prevalence of severe complaints
of reduced cognitive functioning was significantly
higher in women with uncertain status and who were
postmenopausal, those with short sleeping hours, who
worked night-shifts, and had severe VMS. Although
short sleeping hours and night-shift work do not nec-
essarily cause cognitive complaints, Hue et al. found a
bidirectional relationship between sleep duration and
cognitive function in a cohort study [18].The strong
association with severe VMS suggests that the cognitive
complaints during menopausal transition may in part
be related to severe VMS. Current HRT use was not
associated with complaints of reduced cognitive func-
tioning in our study. However, we were unable to draw
the conclusion that HRT has no effects because we did
not identify the timing of HRT in current users. The
Study of Women’s Health Across the Nation reported
that HRT use in perimenopause was positively associ-
ated with cognitive performance, whereas the initiation
of HRT after the final menstrual period was negatively
associated [15]. Maki et al. reviewed previous litera-
ture and concluded that it is premature to make causal
claims about VMS and memory dysfunction, but initial
findings have raised the possibility that women with
VMS might experience an improvement in cognition
with VMS treatment [16].

This study involved several limitations that should
be considered. First, our study population consisted of
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Table 2 Rotated factor loadings extracted by principal component analysis

Factor 1 Factor 2 Factor 3 Factor4 Factor5 Factor 6
Psychological
8. Depressive mood 0.866 0.113 0.122 0.083 0.079 0.013
7. Nervousness 0.857 0.078 0.100 0.107 0.094 0.038
6. Anxiety 0.775 0.083 0.109 0.143 0.110 0.008
9. Fatigue / loss of volition 0.563 0.425 0.050 0.048 0.113 0.042
5. Excitability / irritability 0.537 0.191 0.168 -0.005 0.165 0.144
Somatic
16. Neck / shoulder stiffness 0.041 0.750 0.027 0.144 0.059 0.027
10. Eye strain 0.215 0.643 0.073 0.028 0.047 0.052
15. Headaches 0.103 0.634 0.212 -0.013 0.115 0.005
17. Back pain 0.069 0.568 0.088 0.393 0.032 0.086
11. Poor memory / forgetfulness 0.370 0.469 0.083 0.082 0.047 0.139
Autonomic
14. Chest tightness 0.121 0.026 0.779 0.029 0.048 0.006
13. Palpitation 0.181 0.084 0.761 0.074 0.115 0.103
12. Dizziness or vertigo 0.079 0.198 0.490 0.114 0.058 0.010
Sensory & musculoskeletal
20. Numb feeling in limbs 0.062 0.020 0.147 0.750 -0.011 0.054
18. Joint pain in limbs 0.039 0.249 0.010 0.640 -0.012 0.147
19. Cold feeling in waist / limbs 0.087 0.407 -0.033 0.457 0.118 -0.107
21. Oversensitiveness to sounds 0.200 -0.032 0.100 0.423 0.254 -0.067
Sleep disturbance
4. Insomnia (difficulty remaining asleep) 0.171 0.141 0.083 0.082 0.830 0.118
3. Difficulty falling asleep 0.190 0.129 0.137 0.066 0.827 0.065
Vasomotor
2. Sweats 0.083 0.057 0.071 0.056 0.035 0.830
1. Hot flashes 0.065 0.064 0.026 0.035 0.109 0.814
Eigenvalue 5.21 1.75 1.43 1.24 1.12 1.10
Cumulative % of common variance 24.8% 33.2% 40.0% 45.9% 51.2% 56.4%

blue figures: >0.4

female nurses. Thus, the study population was likely
to have been exposed to different risk and lifestyle fac-
tors compared with women in the general population.
For example, short sleeping hours and night-shift work,
which we identified as risk factors for severe complaints
of cognitive functioning, may represent specific issues
for nurses. However, an important benefit of this study
population is that, owing to their medical knowledge
and experience, nurses are likely to report informa-
tion more accurately than the general population. We
have no reason to suspect that the results with a general
population of women would substantively differ from
our findings, which characterized complaints during the
menopausal transition period. Second, selection bias
may be a concern regarding cognitive impairment. We
ascertained information about climatic symptoms based
on responses to a 4-year follow-up questionnaire. Non-
responders to the mail survey may have included women
who were unable to respond because of severe cognitive
impairment. However, it is unlikely that middle-aged

working nurses who had responded to the baseline ques-
tionnaire had undergone such a severe decline in 4 years.
Third, this was a cross-sectional analysis, and we there-
fore could not completely separate the effects of age and
menopause. The trajectory of the complaints within an
individual, along with changing menopausal status, could
not be described because of the nature of cross-sectional
analyses. As a result of this limitation, we could not draw
conclusions regarding the effect of HRT on complaints of
reduced cognitive functioning. We plan to conduct pro-
spective evaluations in a 14-year follow-up survey using
a follow-up questionnaire including the same 21-item cli-
macteric symptom checklist and confirm the findings of
the present study by adding more information after age
65 in the near future.

Complaints related to cognitive functioning were
associated with nonspecific somatic symptoms (e.g., eye
strain), psychological symptoms (e.g., fatigue or loss of
volition, depressive mood, and nervousness) and VMS.
Some of the subjective complaints regarding cognitive
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AGE
45-46
47-48
49-50
51-52
53-54

NURSING LICENSE
Registered nurse
Licensed practical nurse
Public health nurse
Midwife

EDUCATIONAL DEGREE
University or above
Others

PARITY

wN R o
T

MARRIAGE STATUS
Single
Married
Divorced / Widowed

MENOPAUSAL STATUS
Premenopausal
Uncertain
Postmenopausal |

BODY MASS INDEX
<18.5
18.5-<25.0
25.0-<30.0
30.0-

SMOKING I
Non-smoker
Current smoker

ALCOHOL DRINK
No
Once or twice a week
3-6 times a week
Everyday |

SLEEPING HOURS
<5 hours |
5-<6
6-<7
7-<8
8-

NIGHT-SHIFT WORK

VASOMOTOR SYMPTOMS

HRT USE

Fig. 2 Multivariable adjusted prevalence ratios and 95% confidence intervals of severe complaints of reduced cognitive functioning for women

aged 45-54 years
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Table 3 The association of severe complaints between conitive functioning and vasomotor symptoms
Poor memory or forgetfulness
none + slight severe total X° test Adjusted Prevalence  P-value
Ratio (95%ClI) *
n % n %
Hot flashes none+slight 3310 76.5 1016 235 4326 X2=91A3 1.77 (1.53-2.04) <0.0001
severe 182 532 160 46.8 342 P<0.0001
Sweats none+slight 3136 77.2 927 22.8 4063 x> =940 1.67 (1.48-1.89) <0.0001
severe 356 588 249 412 605 P<0.0001

“:adjusted for age, nursing license, educational degree, parity, marriage status, menopausal status, body mass index, smoking, alchohol drink, sleeping hours, night-

shift work, and current HRT use

functioning in the menopausal transition period might
diminish with improved somatic and psychological
symptoms and VMS. Thus, women with subjective com-
plaints in the menopausal transition period and their
health-care providers should consider management of
comorbid menopausal symptoms, such as fatigue or loss
of volition, depressive mood, and VMS.

Conclusions

We found that the prevalence of complaints of poor
memory and forgetfulness were highest during the period
of menopausal transition and among perimenopausal
women. Subjective complaints regarding cognitive func-
tioning were associated with somatic and psychological
complaints and VMS. Women with this problem during
the menopausal transition period and their health-care
providers should consider management of comorbid
menopausal symptoms. Further research involving longi-
tudinal studies will be needed to clarify the associations
among subjective complaints during menopausal transi-
tion, VMS, and HRT use.

Abbreviations

JNHS: Japan Nurses'Health Study; VMS: Vasomotor symptoms; HRT: Hormone
replacement therapy; BMI: Body mass index; PR: Prevalence ratio; 95%Cl: 95%
Confidence interval.
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