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Abstract

Objective: To investigate whether soy-derived isoflavone extract improves performance in cognitive function
and quality of life in Chinese postmenopausal women.

Design: The study was a 6-month double-blind, randomized, placebo-controlled, parallel group trial.
Participants were community-dwelling women aged 55 to 76 years; 191 eligible women were randomly assigned
to receive a daily oral intake of 80 mg soy-derived isoflavones or an identical-appearing placebo for 6 months.
Standardized neuropsychological tests of memory, executive function, attention, motor control, language, and
visual perception and a global cognitive function assessment were administered face-to-face individually at
baseline and at 6-months posttreatment. The validated Chinese version of the Short Form-36 was used for quality
of life measurements.

Results: Of the participants, 88% (168 women: 80 among the supplementation group and 88 among the
placebo group) completed the trial. Intention-to-treat analysis, conducted for 176 participants with 6-month
assessment results, revealed no significant differences in outcome measures between treatment groups. Subgroup
analysis among the good compliers only (consumed at least 80% of the supplements or placebo; n = 168) and
among the age groups younger or older than 65 years also indicated no significant differences for any outcome
measures. Types of complaints of adverse events were similar in both treatment groups and included mainly

gastrointestinal and musculoskeletal problems.

Conclusions: This 6-month trial indicates that 80-mg soy-derived isoflavone supplementation did not improve
performance on standard neuropsychological tests and overall quality of life in generally healthy Chinese

postmenopausal women.
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s a population ages, an increasing proportion is
Aaffected by age-related cognitive declines. The

effect is more severe in elderly women, who
generally have a higher risk of developing cognitive impair-
ment than men.'? Menopause-related estrogen deficiency
has been proposed as a contributory cause of age-related
cognitive decline in postmenopausal women.>* Until
recently, hormone therapy (HT) was used for its effects on
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menopausal symptoms and to prevent stroke, coronary
events, osteoporosis, and Alzheimer’s disease.

Animal studies, systematic reviews of human studies, and
data based on neuroimaging techniques have generally
supported the positive role of estrogens on brain functions.”®
However, other investigators and recent studies have
reported conflicting results.”” HT-related health risks have
also posed a concern for its wide application in postmeno-
pausal women.'”

Phytoestrogens are weakly estrogenic, diphenolic com-
pounds found in plant foods. These heterocyclic phenols are
structurally similar to mammalian estrogens, and they have
weak estrogenic activity attributable to their affinity for
estrogen receptors.'! It has been hypothesized that phytoes-
trogens, particularly soy isoflavones, are effective in the
alleviation of estrogen deficiency—related health problems
and may be effective in enhancing memory and cognitive
functions. Animal studies have indicated that soy phytoes-
trogens may have a positive effect in the brains of rats and
primate models and may protect against postmenopausal
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neurodegeneration.'?'?> However, results of human trials are
inconclusive. Although a study in young adults'* and two
studies in postmenopausal women have reported some
positive results,'>'® a longer-term and larger study has
shown no significant positive effect on any neuropsycho-
logical test results.'” There are few available data for Asian
populations, among whom soy is a component of a tradi-
tional diet. A trial'® using supplementation with 100 mg
isoflavones derived from Pueraria lobata showed a signifi-
cant positive effect on cognitive function for the test group,
as measured by the Modified Mini-Mental State Examina-
tion (MMSE), compared with the control group, with a
magnitude similar to that for the group taking conjugated
equine estrogens (0.625 mg).

In this 6-month double-blind, placebo-controlled trial, we
investigated the effects of soy-derived isoflavone supple-
mentation in Chinese healthy postmenopausal women using
standardized tests of memory, executive function, attention,
motor control, language, and visual perception and a global
cognitive function test. We also assessed quality of life as a
secondary outcome measure.

METHODS

Participant recruitment

This 6-month double-blind, placebo-controlled study was
conducted at a single site. The potential participants were re-
cruited over a 6-month period from the community through
newspaper advertising and health talks. Other print media,
such as newsletters, posters, and advertisements at hospi-
tals, health clinics, elderly centers, some associations,
churches, and housing estates in Shatin, Hong Kong, were
also used. Potential participants were screened for eligi-
bility. Inclusion criteria were Chinese ethnicity with Hong
Kong residency; age between 55 and 75 years; postmeno-
pausal status (defined as at least 12 months since the last
menstrual cycle) for at least 5 years; body mass index
between 18 and 32 kg/mz; no history of mental, neuro-
logical, or other chronic disorders, such as chronic renal
failure, chronic liver failure, or thyroid disease; no surgery
of the gastrointestinal tract; no history of drug or alcohol
abuse; no use of HT in the preceding 6 months; no use of
medication known to affect the nervous system; and no use
of isoflavone and calcium supplements in the past 12
months. Women were excluded if they had dementia,
parkinsonism, insomnia of 1 month’s duration or longer,
known intellectual problems, a history of a venous throm-
boembolic event, a history of head injury with loss of
consciousness, or psychiatric illness, or if they were, for any
reason, unable to give informed consent. Women with
depression, as assessed by the Center for Epidemiologic
Studies Depression scale'® with a score higher than 16, were
also excluded. The study was approved by the ethics
committee of the Chinese University of Hong Kong.

A total of 238 potential participants were recruited over a
7-month period from February to August 2004. A 2-week
run-in period with the use of placebo supplement was carried
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out to familiarize the participants with the trial requirements.
Thirty-eight women dropped out or were excluded because of
loss of interest during the run-in period or reported side
effects. The remaining 200 women who had good adherence
to the study protocol were formally recruited into the study.

Participants were stratified by educational level (no formal,
primary, secondary, or tertiary education) before random
assignment into one of the two study arms, according to a
block randomization list developed by one of the coinvesti-
gators (a biostatistician not involved in the administrative
aspects of the study). Participants were given soy-derived
isoflavones, 80 mg orally daily for 6 months, or a daily
placebo for the same length of time. As an incentive for
improving the retention rate, bone densitometry tests of the
spine and hip were offered to women who completed the trial.

The soy-derived isoflavone extract was supplied by Acatris
Holding B.V. (Giessen, The Netherlands). Identical placebo
capsules were produced by a local pharmaceutical manufac-
turer according to good manufacturing practice. The daily
dose was 80 mg total soy isoflavones (contained in 250 mg
powder) or placebo material (starch). The uniformity of the
isoflavone content present in a given sample of capsules by
weight and concentration of active ingredients was evaluated
using a validated reverse-phase high-performance liquid
chromatography method. All participants were supplied with
a calcium supplement (containing 400 mg elemental calcium
in the form of calcium carbonate, 5 mg zinc, 150 mg
magnesium, and 100 U vitamin D [Osteocare, Vitabiotics Ltd,
London, England]), supplied by Mekim Limited (Kowloon,
Hong Kong).

Numbered bottles containing isoflavone or placebo cap-
sules were given to the participants at 2-month intervals.
Careful instructions on oral intake (once per day with meals)
were given. Participants were advised to discontinue the use
of other dietary supplements during the trial period.
Participants were monitored continuously throughout the
study for compliance and reports of adverse events. Com-
pliance was assessed by telephone with reports of the
remaining capsules (after 2 wk and at the first, third, and
fifth mo) and by counting the capsules at follow-up visits (at
the second, fourth, and sixth mo). As an additional measure
of compliance, participants were asked to return all bottles at
the end of the study. A woman taking at least 80% of the
capsules was considered to have good compliance.

Outcome measures

Standardized neuropsychological tests of memory, execu-
tive function, attention, motor control, language, and visual
perception and a global cognitive function test were
administered face-to-face individually at the baseline and
then at 6 months posttreatment by an independent tester who
had been blinded to the group assignment of women.

Tests of learning and memory were based on (1) the
Hong Kong List Learning Test,”® in which the rate of learn-
ing, rate of forgetting, encoding and retrieval deficits, and
learning strategies were assessed, and (2) the Rey-Osterrieth
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Complex Figure Test and Wechsler Memory Scale—Revised,'
which assessed visuospatial constructional ability and visual
memory. Tests of executive function were based on (1) the
Trail Making Test,?* designed to assess speed for attention,
sequencing, mental flexibility, visual search, and motor
function, and (2) the Verbal Fluency Test,”® in which
language ability in two categories of objects (animals and
transportation) was tested. Tests of attention and concen-
tration included the Digit Span Tests in the Wechsler
intelligence (Wechsler Adult Intelligence Scale—Revised)
and memory (Wechsler Memory Scale—Revised) scales***
to assess the span of immediate verbal recall and the Digit
Vigilance Test*® to assess the capacity for sustained
attention. The Finger Tapping Test?’ was used to measure
simple motor speed of the index fingers of both hands. The
Boston Naming Test (Modified Short-Form, 30 items)*® was
used to assess the ability to name picture objects with a wide
range of degree of difficulty. Tests of visual perception and
constructional ability were based on the Rey-Osterrieth copy
trial of the visual reproduction subtest of the Wechsler
Memory Scale—Revised.”> A composite score of the overall
test results for individual participants was also calculated
as the sum of the z scores of the 13 neuropsychological test
metrics.

A global cognitive function test was performed using the
MMSE.* The test, which measures general intelligence and
global cognitive level, consists of oral responses for orienta-

tion, memory, and attention and the ability to name objects
and follow verbal and written commands. The MMSE has
been validated for use in the Chinese population (Cronbach’s
o = 0.86, test-retest reliability correlation = 0.78).>° Women
found to have a score of less than 23 for the baseline MMSE
were excluded from analysis. The validated Chinese version
of the Short Form-36 (SF-36)>' was used for quality of life
measurements as a secondary outcome measure.

Other measurements

Structured and previously validated questionnaires on
sociodemographic data and on factors that may have possible
confounding effects on the relation between soy isoflavones
and cognitive function were also administered at baseline and
at 6 months posttreatment. The information included smoking
and alcohol intake, dietary intake of soy phytoestrogens on
the basis of a quantitative food frequency questionnaire,*
menopausal symptoms,>* and sleeping difficulty.>*

Statistical analysis

Intention-to-treat analysis was used as the primary
analysis and performed for those participants who were
randomly assigned to receive treatment, had received at least
one dose of the trial supplement, and had returned for the
6-month posttreatment evaluation. Further analysis was also
performed separately for participants with good compliance,
defined as those consuming at least 80% of the supplement

238 recruited after preliminary
screening

menstruation

members

38 withdrew consent at 2 weeks run-in

» 12 could not be contacted

» 9 complained of side effect

» 7 afraid of taking supplement,
phlebotomy and possibility of

» 5 would be away from Hong Kong

» 3 because of disapproval from family

> 2 had developed disease

200 randomized

101 assigned to receive placebo

3 excluded as
MMSE < 23

10 withdrew

99 assigned to receive isoflavone

6 excluded as
MMSE <23

—

13 withdrew

88 completed trial
(91 with final assessment)

80 completed trial
(85 with final assessment)

FIG. 1. Flowchart of cognitive function. MMSE, Modified Mini-Mental State Examination score.
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capsules. Subgroup analysis by age groups (55-65 and
66-76 y) was also conducted.

Comparisons of the baseline characteristics of the par-
ticipants receiving the two treatments were done by using ¢
tests for the continuous variables and a chi-square test for
the categorical variables. For the estimation of treatment
effect, a calculation was done for the mean differences
and 95% CIs of the change values from baseline to
posttreatment between the treatment arms. The changes from
baseline to 6 months were compared between treatment arms
using the repeated-measures analysis of variance method.
Effects of treatment on neuropsychological test results were
also assessed after controlling for covariates (age, education,
sleep, vasomotor symptoms, and dietary isoflavone intake over
the period of intervention) using the general linear model
approach.

RESULTS

Two hundred women who had successfully completed the
run-in were randomly assigned to the treatment and placebo
arms. Three women from the placebo group and six women
from the treatment groups were excluded from analysis

because they had MMSE scores lower than 23 at the baseline
assessment. Of the 191 participants, 168 (88%) completed
the trial. Ten members of the placebo group and 13 members
of the treatment group withdrew from the study, but 3 and 5
of these, respectively, returned for the 6-month assessment
(Fig. 1).

The baseline sociodemographic characteristics were simi-
lar among the participants in the two study arms (Table 1).
About half completed primary education or less; 64.8% were
aged 55 to 65 years. Except for a longer time since
menopause, women lost to follow-up (n = 15) were also
similar to those who remained in the study (Table 1). Other
than the two current smokers and four ex-smokers in the
placebo group, all the participants were nonsmokers. About
20% of the women in each of the treatment groups claimed
to have some sleep problems. Anthropometric and blood
pressure measurements were similar between the groups.
Approximately 12% of the participants in either group
reported cold sweats/hot flushes at baseline, and the mean
number of vasomotor symptoms was low (Table 2). An
increase in the estradiol concentration over the treatment
period in the supplementation group and a reduction in the

TABLE 1. Baseline characteristics by intervention and lost to follow-up groups (n = 191)

Intervention Placebo Lost to follow-up
(n=85) n=91) (n=15) P
Age group
55-65y 55 (64.7) 59 (64.8) 6 (40.0) 0.163
66-76 y 30 (35.3) 32 (35.2) 9 (60.0)
Education
No formal 17 (20.0) 18 (19.8) 3 (20.0) 0.987
Primary 28 (32.9) 34 (37.4) 4 (26.7)
Secondary 26 (30.6) 25 (27.5) 5(33.3)
Postsecondary 14 (16.5) 14 (15.4) 3 (20.0)
Occupation
Housewife 73 (85.9) 69 (75.8) 13 (86.7) 0.552
Professional and administration 224 1(1.1) 0 (0)
Clerical/sales/services 3 (3.5) 7(7.7) 1(6.7)
Others/unclassified 7 (8.2) 14 (15.4) 1(6.7)
Sources of income
Salary/pension 9 (10.6) 11 (12.1) 1(6.7) 0.136
Public assistance 5(5.9) 5(5.5) 0 (0)
Relatives 67 (78.8) 59 (64.8) 13 (86.7)
Savings/rental/investments/others 4 4.7 16 (17.6) 1 (6.7)
Smoking and drinking habits
Smoking
Never 85 (100.0) 84 (93.3) 15 (100.0) 0.032
Current/ex 0 6 (6.7) 0
Drinking
Never 80 (94.1) 84 (93.3) 14 (93.3) 0.976
Occasional 5(.9) 6 (6.7) 1(6.7)
Sleeping problems: difficulty sleeping
No 63 (74.1) 70 (76.9) 10 (66.7) 0.682
Yes 22 (25.9) 21 (23.1) 5(33.3)
Age, y 63.4 +5.67 63.5 + 6.01 66.0 + 6.49 0.280
Time since menopause, y 13.6 £ 6.33¢ 13.9 £ 7.01° 18.7 £ 7.00 0.083
Anthropometric measurements
Height, cm 152.0 £ 5.37 151.2 + 6.87 150.6 + 4.31 0.605
Weight, kg 56.1 + 8.67 56.5 £ 8.16 56.2 +5.22 0.928
Body mass index, kg/m? 243 +£3.37 247 £3.28 248 £2.14 0.594
Systolic blood pressure, mm Hg 126.1 £ 19.13 127.3 £ 17.89 129.3 £ 18.06 0.807
Diastolic blood pressure, mm Hg 72.2 £ 11.01 73.3 £12.75 67.0 £ 7.85 0.161

Data are n (%) or mean + SE.
“P < 0.05 by multiple range test compared with the lost to follow-up group.
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TABLE 2. Baseline and posttreatment values of hormonal measurements, vasomotor symptoms, and dietary intake

Evaluable participant
analysis: intervention

(n = 80), placebo

Intent-to-treat analysis (n = 88)
Baseline Posttreatment
Intervention Placebo Intervention Placebo Mean difference Mean difference
(n = 895) (n=91) (n = 85) (n=91) (95% CI)* Pt (95% CI1)* Pt
Menopausal symptoms
Vasomotor 0.14 £ 0.44 0.16 £0.40 0.24 £ 0.59 0.23 £ 0.54 0.03 (—0.16-0.21) 0.756 0.04 (—0.15-0.24) 0.658
Hormonal measurements
FSH, IU/L 69.9 £22.0 653 +£21.8 67.8+22.8 63.5£19.9 —0.06 (—2.47-2.36)  0.963 0.02 (—2.42-2.46) 0.989
LH, IU/L 30.0 £ 10.2 284 £9.8 305+ 11.3 28.1£9.3 0.97 (—0.51-2.44) 0.198 1.02 (—0.44-2.48) 0.171
Estradiol, pmol/L 47.1+6.8 482 +938 48.0+ 89 46.9 £ 11.0 2.09 (—0.59-4.76) 0.126 1.79 (—0.90-4.49) 0.191
Dietary intake per day
over the past 6 mo
Isoflavones, mg 16.7 £ 22.0 17.1 £ 183 164 £17.3 19.0 £ 18.3 —2.18 (—7.80-3.45)  0.446 —2.38 (—8.24-3.48) 0425
Soy protein, g 74+99 7.7 +8.2 7.4 +8.0 8.4+ 8.0 —0.76 (—3.34-1.82)  0.563 —0.83 (—3.51-1.86)  0.543

Data are mean + SD unless noted otherwise. FSH, follicle-stimulating hormone; LH, luteinizing hormone.
“Mean difference is the difference in change values from baseline to follow-up between the intervention and placebo groups.

5P value from ¢ tests.

placebo group were noted, but the differences in the changes
did not achieve statistical significance (Table 2). The dietary
intake pattern and mean intakes of soy protein and
isoflavones at baseline and over the intervention period, as
assessed at follow-up, were similar between the treatment
and placebo groups (Table 2). The neuropsychological test
results indicated no significant differences between the
two groups in any of the objective tests at baseline (Table 3).
The mean values of the tests at follow-up and the mean
differences in the changes of the scores between the
intervention and placebo groups over the treatment period
were similar. No significant differences in the changes at the
follow-up between the two groups were noted. Similar
analyses conducted for the good compliers (consumed
>80% of the capsules provided) revealed similar results.
The results also remained unchanged after adjustment for the
potential covariates: age, education, sleeping problems from
baseline, vasomotor symptoms, and dietary isoflavone
intakes over the intervention period.

Figure 2 shows the 95% ClIs for the differences in the
changes of test results between the two test groups
(intervention minus placebo). All overlapped zero, indicat-
ing that the differences were not statistically significant.
Figure 2 also shows that six of the point estimates for the
tests were positive (favoring isoflavones), five were negative
(favoring placebo), and two were neutral. No particular
pattern of favorable effects was noted.

Table 4 shows scores for the SF-36 domains, which were
similar for the two groups at baseline. Except for general
health, there was a decrease in the other domains in both
groups at the 6-month assessment, but no between-group
statistically significant differences in the mean changes were
noted. No significant differences in the baseline values for
any of the eight SF-36 domains between the treatment and
placebo groups or in changes in scores over the treatment
period were noted (Table 4). Similar findings were noted

after controlling for the same potential covariates as those
used for the neuropsychological tests.

Adverse events

Reports of adverse effects were monitored and ranged
from gastrointestinal, musculoskeletal, and gynecological
problems to nonspecific symptoms, such as headache and
hair loss, but the degree of severity did not differ between
the treatment groups. Twelve complaints were noted
among the 10 women who had withdrawn from the placebo
group, and 15 complaints were noted among the 13 women
who had withdrawn from the treatment group. Two
members of each group had left because they found the
study troublesome. Among those who completed the study,
68 complaints from 43 participants and 103 complaints
from 58 participants were recorded from the placebo and
isoflavone groups, respectively (Table 5). Reports of
beneficial effects were also noted, with 17 and 16 reports
from the placebo and treatment groups, respectively. The
benefits cited included improvements in energy levels,
wellness, memory, bowel movement, walking agility, and
knee and bone pain.

DISCUSSION

Menopause is associated with an accelerated decline in
estrogen. Estrogen deficiency has been proposed as one
of the causes of age-related cognitive decline in meno-
pausal women.>®> Decreases in memory abilities, in focusing
attention,>® and in speed of information processing®’
are well documented. Investigations of the effects of HT
on cognitive functioning have revealed positive effects,
particularly in verbal memory, verbal fluency, perceptual
speed, spatial awareness, motor control, and articu-
lation.***! Data collected by neuroimaging techniques have
also supported the positive role of estrogens on brain
functions.” The proposed mechanisms for estrogen effects
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FIG. 2. Mean differences and 95% Cls for changes of test results from baseline to posttreatment between isoflavone and placebo groups. Data are
based on the intent-to-treat analysis with 85 women in the intervention group and 91 women in the placebo group. *HKLLT, Hong Kong List

Learning Test.

on cognitive functioning have included induction of synapto-
genesis in the brain,*? regulation of neuronal structure,’
and estrogen receptor activity in glia cells.** A meta-analysis
of 10 observational studies in humans showed a 29%
reduction in the risk of development of dementia among
postmenopausal estrogen users.*> A later meta-analysis
based on nine randomized trials and eight cohort studies
gave provisional conclusions that estrogen improved cogni-
tive performance, especially in tests of verbal memory,
vigilance, reasoning, and motor speed in asymptomatic
postmenopausal women.* Another meta-analysis, based on
15 double-blind, randomized, controlled trials, failed to
provide conclusive evidence of an overall positive effect of
HT on cognitive function in postmenopausal women.*®
Recent data from the Women’s Health Initiative Memory
Study revealed an adverse effect on cognitive function
among women receiving HT.?

Phytoestrogens, especially soy-derived isoflavonoid phy-
toestrogens, have been shown to have an estrogenic effect
and show preferential binding affinity to the B-estrogen
receptors present in brain cells.'’ It is hypothesized that
isoflavone supplements will be beneficial in the promotion
and preservation of cognitive function and the overall
quality of life, but without the adverse effects of HT.'°

Laboratory studies have shown the attenuation of neuro-
degeneration and relevant modifications of brain proteins by
dietary soy intake.'> However, only a few randomized,
placebo-controlled trials have been conducted to evaluate
the effects of soy isoflavones on cognitive function perfor-
mance, and the results have been equivocal. A 10-week
study of a high soy diet containing 100 mg isoflavones
conducted in young men and women in their 20s showed
significant improvements in short-term and long-term
memory and in mental flexibility.'* Significant improve-
ments in a letter fluency test and in a test of planning were
noted in the women only. A 12-week study using the same
test batteries, conducted by Duffy et al,'” in postmenopausal
women with a mean age of 56.8 (placebo group) to 58.8
years (supplement group), receiving either lactose or 60 mg
soy isoflavones, showed significantly greater improvement
in delayed recall of pictures, in immediate story recall tests,
and in the Paced Auditory Serial Addition Test results in the
soy isoflavone group, but no differences were observed for
any other cognitive function tests. The numbers of partici-
pants in both studies were relatively small, with less than 20
participants in each of the study arms. A 6-month random-
ized, controlled trial by Kritz-Silverstein et al'® using 110 mg
soy isoflavone extract and placebo in 175 postmenopausal
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TABLE 5. Adverse events reported by study participants

Difference

System Treatment Placebo (treatment — placebo) P for difference
Gastrointestinal

Constipation/diarrhea 8 10

Stomach pain, nausea, bloating 14 6

Feelings of hunger 3 2

Hemorrhoids 1 1

Subgroup n 26 19 7 0.458
Musculoskeletal

Joint/bone pain, degeneration 17 8

Knee/feet weakness, tiredness 7 2

Others (spasm, numbness, swollen) 3 4

Subgroup n 27 14 13 0.322
Neurological/sensory

Headache/dizziness 8 4

Memory 1 —

Hearing 1 1

Swollen eye 2 —

Subgroup n 12 5 7 0.626
Gynecological/urinary

Vaginal discharge/bleeding 4 2

Breast tenderness/nipple discharge 3 2

Breast cancer — 1

Others 3 3

Subgroup n 10 8 2 0.649
Nonspecific

Sleepiness/lack of energy 2 3

Weight loss/gain 6 3

Itchiness 2 2

Hair loss 1 —

Sweating 5 3

Dry mouth/heatiness 3 3

Subgroup n 19 14 5 0.781
Others

Heart/palpitation/blood pressure 4 2

Sore throat/respiratory symptoms/ 2 2

allergic rhinitis

Thyroid/glucose/potassium 2 3

Others 1 1

Subgroup n 9 8 1 0.589
Total no. of complaints 103 68
Total individuals with complaints 58 43

P =0.842 from a X test for differences in distribution of events in subgroups of complaints between the treatment groups.

the difference in our study did not achieve statistical
significance.

HT is effective in relieving menopausal symptoms and
improving quality of life.* Few studies have measured the
effect of soy isoflavone supplementation on quality of life.*"
The 3-month study by Woo et al,'® using P lobata—containing
isoflavones, demonstrated no effect in any of the SF-36
domains,'® but the same study indicated improvement in
flexible thinking, as shown by the Figure Trail test. Kok
et al’® also used the SF-36 as an outcome measure in a
1-year randomized, controlled trial comparing soy protein
containing 100 mg isoflavones with milk protein in healthy,
older, postmenopausal women and reported no difference
between the treatment groups in any of the domains. As in
the study of Kok et al, our study was conducted in relatively
healthy women, who were free from depression and
cognitive impairment. The SF-36 study questionnaires were
validated in the Chinese population.*! The baseline scores
were high with mean values generally above 70 or even as
high as 95 out of a maximal score of 100. Except for the

general health domain with a mean baseline score below 70,
which showed a slight improvement at the 6-month assess-
ment, all domains showed a slight reduction of scores at
follow-up. Therefore, the results of this study concur with
those of the previous studies**** in showing that isoflavones
may not further improve quality of life in generally healthy
asymptomatic postmenopausal women.

The study is limited by the short treatment period of only
6 months, and only one single dose of 80 mg isoflavones
was given. It is possible that different doses, different soy
isoflavone components, or longer periods of exposure than
those used in this study are necessary to detect changes. This
study initially included 191 participants, with 85 and 91
women in the intervention and placebo groups, respectively,
completing the 6-month trial. Although the sample size was
comparable to that of a few previous studies'®'” and larger
than that of others,'” it may still not be adequate to detect
any changes over a 6-month observation of intervention. The
mean differences in changes of test scores noted between the
two treatment arms were small, and thus a substantially
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larger sample size would have been required to detect a
significant difference in the small changes, if present.
Moreover, the study was conducted in a middle-aged and a
“young-older” group, among whom the changes might be
small over a 6-month period, and a longer observation time
would probably be required to detect a significant change.

It has been proposed that the equol status of individuals
may alter their responses to isoflavone intake. Equol, a
metabolic product of the intestinal bacteria of the biotrans-
formation precursor daidzein, has the strongest affinity to
estrogen receptors of the components of isoflavones and has
a slower plasma clearance.’’ It can therefore prolong an
individual’s exposure to the bioactive component of iso-
flavones. Previous studies have revealed that only 30% to
50% of populations under investigation were equol pro-
ducers, and such individual variation may affect individuals’
responses to soy isoflavone interventions.”>>* However, one
study by Kreijkamp-Kaspers et al'’ failed to show different
soy effects on cognitive function between equol producers
and nonproducers. Because equol status was not measured in
the women in this study, we were unable to delineate the
treatment effects among equol producers and nonproducers.
Further studies of the effects of equol status in the Asian
population are warranted.

This study is unique because it is the first such trial
conducted in a population for which soy is a staple food
throughout life. The mean soy protein intake in the study
population was approximately 7.6 g/day. With the soy
protein content of soy isoflavones ranging from 2 to 3 mg/g,
the mean usual dietary isoflavone intake in this study
population was approximately 20 mg/day. The addition of
80 mg isoflavones would increase the intake of soy in the
intervention group to approximately 100 mg/day. However,
a lifetime habitual intake of soy foods could have had
some overall protective effect on cognitive function, even
among the placebo group, and thus could have lessened the
between-group differences of the trial results.

The advantages of this study include a stratified random-
ization strategy that controlled for the important prognostic
factor for cognitive functioning, education, and the use of a
wide range of neuropsychological evaluations as outcome
measures. The study had an acceptable dropout rate of
12%. Extensive information on potential confounders was
collected, and adjustments were made for these covariates,
such as age, sleep difficulty, vasomotor symptoms, and
habitual dietary isoflavone intake, in assessing the differ-
ences in outcome measures between the treatment groups.

Few studies on the health effects of soy have reported
adverse events, but generally mild effects have been noted.
Careful monitoring of adverse events was carried out
throughout this study. The types of complaints, mostly
gastrointestinal and musculoskeletal, were similar among the
treatment and placebo groups, although more were noted in
the treatment group. However, these complaints are also
common among postmenopausal and older women in
general. Similar observations have also been noted in the
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few trials with reports on adverse effects in postmenopausal
women.>* The adverse events were generally tolerable, and
88% of the participants completed the 6-month trial. With-
drawals from the study attributable to adverse effects were
few and similar among the two treatment groups.

CONCLUSIONS

In the present study we were unable to show improvement
in cognitive function and overall quality of life in generally
healthy and asymptomatic Chinese postmenopausal women
taking soy isoflavone supplementation. However, the rela-
tively small sample size and short duration of follow-up are
strong limitations, and thus the null results can be treated
only as preliminary and should be interpreted with caution.
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