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A randomized, placebo-controlled trial on the effects of soy
protein containing isoflavones on quality of life in
postmenopausal women

Linda Kok, MD, PhD,1 Sanne Kreijkamp-Kaspers, MD, PhD,1 Diederick E. Grobbee, MD, PhD,1

Johanna W. Lampe, PhD, RD,2 and Yvonne T. van der Schouw, PhD1

ABSTRACT

Objective: Postmenopausal estrogen decline is implicated in several age-related physical and

psychological changes in women, including decreases in perceived quality of life (QoL). A number

of trials with hormone therapy showed beneficial effects of the intervention on parameters of

quality of life. However, because of known or suspected serious side-effects of conventional

hormone therapy there is a need for alternatives.

Design: We conducted a double-blind randomized placebo-controlled trial with soy protein,

containing 52 mg genistein, 41 mg daidzein, and 6 mg glycitein (aglycone weights), or milk protein

(placebo) daily for 1 year. For this trial, we recruited 202 postmenopausalwomen aged 60 to 75 years.

Results: At baseline and at final visit, participants filled in the Short Form of 36 questions

(SF-36), the Questionnaire on Life Satisfaction Modules (QLSM), and the Geriatric Depression

Scale (GDS). For the placebo group scores on all dimensions of the SF-36 and the QLSM decreased

during the intervention year, except for the dimension ‘‘role limitations caused by physical

problems.’’ The soy group showed increases on two dimensions of the SF-36 (‘‘social functioning’’

and ‘‘role limitations caused by physical problems’’) and on one dimension of the QLSM. There

were however no statistically significant differences in changes of scores between the two inter-

vention groups. For the GDS similarly, no significant differences were found between the groups.

Conclusion: In conclusion, the findings in this randomized trial do not support the presence of

a marked effect of soy protein substitution on quality of life (health status, life satisfaction, and

depression) in elderly postmenopausal women.

Key Words: Soy isoflavones – Health status – Life satisfaction – Depression – Postmenopausal

women – Randomized trial.

E
strogen deprivation has been held responsible

for physical and psychological changes occur-

ring duringmenopause. Among these changes

are increased incidence of cardiovascular dis-

eases,1 increased fracture risk,2,3 and decreased perceived

quality of life, including disturbed sleep patterns, mood

changes, and vasomotor symptoms.4Accordingly, estro-

gen therapy was expected to prevent chronic diseases

and improve quality of life.5 In the United States, there

is widespread belief that postmenopausal hormones

may have general positive effects on the health of older

women. However, estrogen therapy is also associ-

ated with putative harmful effects, such as increased
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incidence of breast cancer,6,7 endometrial cancer, and

venous thromboembolism.8,9 Whether the net effect

of postmenopausal hormones is to increase life expec-

tancy is still unclear.7 However, prolonging life is not

the only consideration for women and doctors in

making decisions about chronic medication; quality of

life may be equally or more important.

Phytoestrogens may offer an alternative for hormone

therapy (HT), sharing the benefits, but not the risks.

Phytoestrogens are derived from plants and have a non-

steroidal structure that is quite similar to that of estradiol.

The three main classes are isoflavones, lignans, and

coumestans. Various studies have demonstrated positive

effects of phytoestrogens on hot flushes,10 bone mineral

density,11,12 and cardiovascular disease risk factors13

without indications for an increased risk of endometrial

cancer14 or breast cancer.15 However, whether applica-

tion for a longer period of time or in older post-

menopausal women is also useful has still to be proven.

In a randomized placebo-controlled trial we assessed

the effects of supplementation of soy protein containing

naturally occurring isoflavones for one year on quality

of life (health status, life satisfaction, and depression) in

postmenopausal women, aged 60 to 75 years.

SUBJECTS AND METHODS

The present study is a double blind, randomized,

placebo-controlled trial to assess the effects of soy pro-

tein containing naturally occurring isoflavones on bone,

vascular aging, cognitive function, quality of life (QoL),

and physical performance as discussed in detail pre-

viously.16 Endometrium thickness and mammograph-

ical breast pattern were monitored as safety measures.

The number of subjects was based on power calcula-

tions for the primary endpoints bone mineral density

and cognitive function. The assumptions were a = 0.05

and b = 0.20 and withdrawal of intervention of 25%,

resulting in a planned number of subjects of 200 in total.

For SF-36 items such as Vitality or General Health

Perception, wewould be able to find an improvement of

6 to 7 points, or 9%, and for Mental Health an improve-

ment of 5.5 points, or 7%.

Subjects

We recruited postmenopausal women, aged 60 to 75

years, through the national screening program for breast

cancer. All had a normalmammogram in the year before

enrolment. Subjects were not eligible when they had

active renal or liver disease, a history of thromboem-

bolism, a history of carcinoma, current use of HTor use

of HT in the 6 months before enrolment, allergy for soy

or milk protein, or endometrial thickness larger than

4 mm. Of the 303 subjects who were willing to partici-

pate, we had to exclude 101 women for several reasons;

the most important being current use of HT (n = 26),

history of carcinoma (n = 15), and history of thrombosis

(n = 14). Finally, 202 women were enrolled in the trial

and randomized to one of two intervention arms.

The Institutional Review Board of the University

Medical Center Utrecht, The Netherlands approved the

study protocol, and all subjects gave written informed

consent.

Intervention

Subjects were randomly assigned to the soy inter-

vention group or the placebo group in random blocks of

ten. A list of randomization numbers was computer-

generated by personnel not involved in the trial. Each

randomization number corresponded with one of the

two possible interventions. Randomization numbers

were assigned to the subjects in order of enrollment into

the trial.

The intervention consisted of 25.6 g soy protein

containing 52 mg genistein, 41 mg daidzein, and 6 mg

glycitein (aglycone weights) (Solae brand soy protein;

The Solae Company, St Louis, MO) as a powder. All

three isoflavones were naturally occurring. The total

serving size of the product was 36.5 g. Placebo was an

identical-looking and tasting powder consisting of 36.5 g

of milk protein (DuPont Protein Technologies, St.

Louis, MO). The supplements could be mixed with

foods or beverages. The duration of the intervention

was 12 months, in which supplements had to be taken

daily. Baseline measurements included a validated

semiquantitative food frequency questionnaire on ha-

bitual diet in the year before enrollment,17 which was

slightly modified to fully capture phytoestrogen intake.

At each control visit, except for the 9-months visit,

subjects filled in a food frequency questionnaire again

covering themonths between the last and the current visit.

Compliance was checked by assessing plasma

genistein levels in the final visit blood sample.

During the intervention period, 49 subjects (24 sub-

jects in the placebo group and 25 subjects in the soy

group) (24%) dropped out for several reasons, notably

gastrointestinal complaints and distastefulness of the

supplement. Mean duration of participation of the

dropouts was 96 days (range: 4-285 d). We performed

a close out visit when a subject participated for at least

1 month. Of the subjects who dropped out, 35 fulfilled

this criterion and 22 of them were willing and able to

undergo a final visit (9 from the placebo group and

13 from the soy group).
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Quality of life

At baseline and at the end of the intervention period,

quality of life (health status, life satisfaction, and

depression) was measured using the Short Form of 36

questions (SF-36), the Questions on Life Satisfaction

Modules (QLSM), and the Geriatric Depression Scale

(GDS).

The SF-36 is a self-administered questionnaire con-

taining 36 items that measure the perception of health

on eight dimensions: physical functioning, social func-

tioning, role limitations because of physical problems,

role limitations because of emotional problems, mental

health, vitality, pain, and general health perception. The

eight dimensions cover functional status, well-being

and overall evaluation of health. For each dimension,

the possible scores range from 0 to100, with higher

scores indicating a better quality of life.18-20

The QLSM we used consists of three modules:

General Life Satisfaction (QLSM-A), Satisfaction with

Health (QLSM-G), and a disease-specific module on

growth-hormone deficiency (QLSM-H), that is also

very appropriate for use in sex steroid deficiency.21

Each module comprises two parts. In the first part,

subjects are asked to rate the importance of each item

within the module and in the second part, the subjects

are asked about the degree of satisfaction with each

item. In this way, individual weighting of the items is

realized. The first two modules include eight items, the

third module, in the version we used, includes 16 items.

Scores on the first two modules can vary between296

and 160 and on the last module between2192 and 320.

The questionnaire produces total scores for each

module separately.22

The GDS is a self-rated screening instrument espe-

cially designed to measure depression in the elderly.23

The GDS consists of 30 items with only two possible

answers (yes/no). Of those 30 questions, 20 are indicative

of depression when answered positively and the other

10 when answered negatively. Scores can range from 0

to 30 with subjects without depression having lower

scores.

We asked participants to fill in the forms at home one

day before their visit at our outpatient clinic. On the day

of the visit the research nurses checked the forms for

missing answers or inconsistencies. The scoring of the

questionnaires was performed according to the pub-

lished criteria.

Laboratory measurements

Plasma genistein levels were measured using Lab-

master TR-FIA kits (Turku, Finland). Fluorescence was

measured on the Wallac Victor 2 model 1420 fluo-

rometer (Turku, Finland). Data were analyzed using

GraphPad Prism software (GraphPad Software Inc, San

Diego, CA). Intra-assay and inter-assay CVs were 2.2%

and 14.8%, respectively.

Data analysis

Data were analyzed according to the intention-to-

treat principle for those who had two measurements

including baseline. Linear regression analysis was used

with baseline-to-final visit change in questionnaire

scores as dependent variable and group allocation as

independent variable. Results are given including

a 95% CI. We also performed subgroup analysis based

on baseline QoL scores. The study population was

divided into two groups. As cutoff point, we used the

median of the scores on the different dimensions. When

the median score was equal to the maximum score, we

used the mean.

All analyses were performed using the SPSS 9.0 for

Windows statistical package (SPSS Inc, Chicago, IL).

RESULTS

Baseline characteristics of participants are listed in

Table 1. Despite randomization, the number of current

smokers was somewhat higher in the soy group. The

other features were similarly distributed between both

groups. Table 2 represents the baseline scores of the SF-

36, the QLSM, and the GDS. Also for the baseline

scores on the questionnaires, there were no significant

differences between both intervention groups.

Table 3 shows the scores at the end of intervention,

the change in scores compared to baseline expressed as

a percentage and the difference in change between the

TABLE 1. Baseline characteristics of participants

Intervention

Soy protein
mean (SD)
n = 100

Placebo
mean (SD)
n = 102

Mean age (y) 66.6 (4.8) 66.8 (4.7)
BMI (kg/m2) 26.4 (4.1) 26.0 (3.4)
Systolic blood

pressure (mm Hg) 138.5 (18.5) 142.0 (20.5)
Diastolic blood

pressure (mm Hg) 74.5 (11.5) 76.0 (13.5)
Age at menopause (y) 48 (6) 49 (4)
Years postmenopausal (y) 18.5 (7.5) 18.6 (6.0)
Fertile years (y) 34.5 (6.5) 35.5 (4.5)

n (%) n (%)
Ever use of estrogens 22 (22.2%)a 23 (22.5%)a

Current smoking 19 (19.0%) 13 (12.7%)
Former smoking 33 (33.0%) 34 (33.3%)
aNot known for all subjects.
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two intervention groups. For both the SF-36 and the

QLSM, a decrease in scores indicates a decrease in

perception of quality of life.

For the placebo group, the scores on all dimensions

of the SF-36 were lower after 1 year except for the

dimension ‘‘role limitations caused by physical prob-

lems’’ that appeared to remain stable. The soy inter-

vention group showed a decrease in scores on four

dimensions, two dimensions were stable, and two

dimensions showed an increase. The baseline-to-final

visit changes in mean scores on the eight dimensions

did not differ statistically significantly among the

intervention groups.

For the SF-36, we also calculated a physical sum-

mary score and a mental summary score.24 The dif-

ference in change for the physical summary score was

0.05 (95% CI21.97, 2.08; P = 0.96) and for the mental

summary score 0.69 (95% CI 22.08, 3.46; P = 0.62).

Subgroup analysis by the baseline scores on the SF-

36 showed no difference in effect of the intervention.

For the QLSM, the placebo group demonstrated a

decrease in scores on all three dimensions (21 point on

QLSM-A, 21 on QLSM-G, and 23 on QLSM-H), and

the soy intervention group only had a slight increase on

the QLSM-A ( +1 point). Again there were no sig-

nificant differences in change of scores between the soy

intervention group and the placebo group (Table 3).

Results of both the SF-36 and the QLSM were

consistent with regard to general health perception as to

be expected.

For the GDS, scores and changes in scores were

virtually identical in both intervention groups. Scores in

the placebo group were 5.01 at baseline and 5.76 at the

final visit (change 0.75). For the soy group, scores were

4.87 and 5.38, respectively (change 0.51). Difference in

change 0.24 (95% CI21.33, 0.84; P = 0.66) (Table 3).

Plasma genistein levels were markedly different

between the intervention group and the placebo group

(1259 6 1610 and 55 6 101 nM, respectively, P for

difference,0.001), indicating that compliancewas good.

DISCUSSION

The present study did not demonstrate an overall

beneficial effect of a 1-year supplementation of soy

protein containing naturally occurring isoflavones on

TABLE 3. Differences in baseline-to-final visit change in scores

Modules

Placebo group (n = 102) Soy group (n = 100)

a 95% CI PFinal score % change Final score % change

SF-36
Physical functioning 83 21 82 0 0.87 22.38; 4.13 0.60
Social functioning 87 22 91 +1 2.02 23.85; 7.88 0.50
Role limitations caused by

physical problems 88 0 91 +2 2.29 27.86; 12.43 0.66
Role limitations caused by

emotional problems 94 21 95 0 1.69 27.87; 11.25 0.73
Mental health 75 25 77 23 2.22 21.63; 6.07 0.26
Vitality 69 21 71 21 20.09 24.22; 4.03 0.96
Pain 78 21 80 22 21.46 26.89; 3.97 0.60
General health perception 69 21 69 21 1.30 22.68; 5.27 0.52

QLSM

General life satisfaction 76 21 78 +1 1.35 25.30; 8.01 0.69
Satisfaction with health 76 21 73 28 26.36 215.09; 2.38 0.15
Satisfaction hormone-specific 97 23 92 23 0.35 215.47; 16.17 0.97

GDS 5.8 15 5.4 10 20.24 21.33; 0.84 0.66
aRepresents the difference in change of scores for the soy group relative to the placebo group.

TABLE 2. Baseline results of the separate dimensions
of the SF-36 and QLSM and the GDS

Questionnaires

Soy protein
mean (SD)
n = 100

Placebo
mean (SD)
n = 102

SF-36
Physical functioning 82 (19) 84 (15)
Social functioning 90 (16) 89 (16)
Role limitations caused

by physical problems 89 (23) 88 (22)
Role limitations caused

by emotional problems 95 (16) 95 (14)
Mental health 79 (13) 79 (13)
Vitality 72 (16) 70 (16)
Pain 82 (20) 79 (19)
General health perception 70 (15) 70 (15)

QLSM

QLSM-A 77 (23) 77 (27)
QLSM-G 79 (31) 77 (30)
QLSM-H 95 (52) 100 (50)

GDS 4.9 (4.0) 5.0 (5.1)

Menopause, Vol. 12, No. 1, 2005 59

SOY ISOFLAVONES ON QOL IN POSTMENOPAUSAL WOMEN



quality of life in postmenopausal women. Strengths of

the study include the duration of the study, the large

number of participants and the reasonable number of

drop-outs. Moreover, we made use of well-established

measurements of quality of life.

There are however also some limitations. Our re-

search population consisted of healthy women without

major complaints. This is reflected in themean scores of

the SF-36 at baseline (Table 2): women in our study

appeared to rate their health status high at all dimen-

sions of the SF-36 at baseline. Consequently, it may be

unrealistic to expect a further marked increase in health

status.

Despite the fact that all questionnaires were checked,

the QLSM contained three questions that led to

a number of missing answers. Some women, although

never exceeding 10%, were not willing to answer ques-

tions about sexual functioning and partnership. When

imputing missing answers with either the best pos-

sible answer for the one intervention group or the worst

possible answer for the other intervention group,

results did not change. Thus we decided not to

formally impute the missing data, moreover, because it

could be argued that the missing items were not at

random.25,26

There are numerous instruments measuring quality

of life, all differing in content and construct and there is

no gold standard. Previous studies assessing the relation

between use of HTand quality of life in postmenopausal

women all used different questionnaires with only

a little overlap.27–32 It is difficult to determine to what

extent results of studies using different questionnaires

can be compared. Decrease in estrogen levels might, as

mentioned before, lead to climacteric symptoms, but

also to decreases in physical and cognitive functioning

and may therefore have serious implications on quality

of life. Thus, a generic questionnaire, such as the SF-36,

seems more appropriate in this situation. The SF-36 is

one of the most widely used measures of perceived

health status and appeared to be a suitable measure for

relatively minor conditions.18

The advantage of the QLSM is that it asks subjects to

rate the importance of an item, which probably gives

amore accurate evaluation of quality of life.33Although

the QLSM-H is a disease-specific module for patients

with growth hormone deficiency, we judged that the

items in this module, among which questions about

body shape, self confidence, ability to become sexually

aroused, and physical stamina, are very suitable for the

population we studied. There was some overlap in the

dimensions of both questionnaires and as to be expected

results of both questionnaires were consistent.

We realized that there are questionnaires especially

designed for groups of postmenopausal women, like

the WHQ34 and the Specific Quality of Life Question-

naire for Menopause,35 but there are no validated

Dutch versions of these questionnaires available. The

questionnaires we chose were judged to provide good

alternatives.

There are a few studies assessing effects of hor-

mone therapy (HT) on quality of life in women after

menopause. Most of these show positive effects of

estrogen supplementation on various parameters of

quality of life. The main difference between those

studies and the present study is the age of participants.

Women in our study are significantly older than women

in theHT studies and have consequently been postmeno-

pausal for a longer period of time. This implies that they

are less likely to suffer from climacteric symptoms.

Some of the HT studies included only women with

climacteric symptoms. Relief of those symptoms might

positively effect quality of life perception. HT has

shown to improve climacteric symptoms.36–39 Studies

enrolling women with climacteric symptoms are

therefore more likely to show positive effects of inter-

vention on quality of life than the present study. In the

Heart and Estrogen/progestin Replacement Study

(HERS) trial, a significant interaction of symptoms

of flushing with HTwas found and also a positive effect

of HT on QoL among women with flushing was seen,

whereas HT had adverse effects on QoL of women

without menopausal symptoms.27

There may be alternative explanations for not finding

an effect of the intervention on quality of life, including

a so-called response shift.40 Quality of life may be

viewed as the discrepancy between expectations and

experience. If an individual has certain expectations of

an intervention and the experience of health exceeds

those expectations, there is a positive impact on quality

of life. However, after a while, one may get used to the

new situation and expectations and experience match

again. If quality of life measurement takes place after

this shift, no quantifiable impact will be measured.

There may also be a ceiling effect for the question-

naires, making it difficult to identify improvement in

subjects who already have a good quality of life. We

performed a subgroup analysis to obtain evidence for

the presence of a ceiling effect. The study population

was categorized in two groups based on baseline QoL

scores. In the presence of a ceiling effect, an inter-

vention effect may only be present in the subgroup with

lower baseline scores, because there we expect the

potential to improve QoL. However, no significant

difference in change of scores between both intervention

60 Menopause, Vol. 12, No. 1, 2005
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groups in the subgroup with lower baseline scores was

found.

In our view, a likely explanation for not finding an

effect is that isoflavones do not have the ability to influ-

ence quality of life. To the best of our knowledge, there

are no studies that have assessed the effect of a soy pro-

tein intervention on quality of life in postmenopausal

women, but from the literature it is clear that for other

endpoints results from both observational studies and

intervention studies are far from conclusive. For example,

studies on bone mineral density show very contradic-

tory results. Some trials have shown effects of inter-

ventionwith isoflavones on bonemineral density.11, 42–44

However, there are also studies that showed no signifi-

cant effects of isoflavone interventions on bones.45,46

For hot flushes, data are also confusing, although a

recent meta-analysis suggests that there might be an

effect of isoflavones that is restricted to women whose

initial hot flush frequency was five or more per day.47

Benefits found in the earliest trials may be chance

findings, which is not unlikely because study groups

were small and exposure in general short.

CONCLUSION

In conclusion, the findings in the current randomized

trial do not support the hypothesis that soy protein con-

taining isoflavones improves quality of life in elderly

postmenopausal women.
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