
Stress and Birth Defects
By Anthony R. Scialli, MD

STRESS CAN BE DEFINED AS A PHYSIOLOGIC RESPONSE TO AN AVER-
sive stimulus. Stressful life events produce increases in so-called

stress hormones such as cortisol and catecholamines. The idea that
physiologic changes in the mother might affect embryo-fetal devel-
opment has been investigated for decades. 

A recent Danish record-linkage study evaluated congenital mal-
formation in a newborn and the occurrence of serious life events
during gestation, which included death of or serious illness in a
partner or an older child.1 Partners were identified as husbands,
legal fathers of the index children, or men living with the women on
January 1 of the birth year of the index children. Serious life events
were considered exposures, and multiple exposures in the same
pregnancy were counted as one exposure, using the date of the ear-
liest exposure.

In a retrospective cohort design, the frequency of malformation
among 3,560 exposed pregnancies was compared with 20,299 con-
trol pregnancies (a small proportion of women in each group con-
tributed more than one pregnancy).1 Odds ratios (ORs) were calcu-
lated and logistic regression analysis was used to adjust for parental
age and education, mother’s parity, previous stillbirth and miscar-
riage, place of birth, maternal epilepsy, maternal diabetes, maternal
intoxication, substance abuse, cohabitation, place of residence, and
sex of the index child.

Compared to unexposed women, exposed mothers were older, of
higher parity, and more likely to be single, and had less formal edu-
cation and a higher incidence of diabetes, epilepsy, and intoxication
during pregnancy. Most exposures were due to death or serious ill-
ness in children; illness or death in a spouse or partner was infre-
quent. Considering all exposed women and all malformations, the
adjusted OR was 1.23 (95% confidence interval [CI] 1.02, 1.49). For
cranial neural crest-associated malformations, the adjusted OR was
1.54 (CI 1.05, 2.27). Exposure in two consecutive pregnancies gave
an adjusted OR of 2.99 (CI 1.08, 8.43). Considering only exposures
involving older children, the adjusted ORs for total and cranial neu-
ral crest malformations were 1.20 (CI 1.02, 1.58) and 1.81 (CI 1.19,
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2.75), respectively. The strongest associations were seen
when the exposure was due to the death of an older
child, and when only cranial neural crest cell malforma-
tions were considered. The adjusted OR for exposure of
this sort any time in pregnancy was 1.95 (CI 1.28, 2.97);
if exposure occurred during the first trimester (when cra-
nial neural crest cell migration occurs), the adjusted OR
was 4.75 (CI 1.63, 13.8). If the child’s death was unex-
pected (defined as caused by accident, suicide, or mur-
der), the adjusted OR was 8.36 (CI 2.41, 2.97). 

Animal Studies 
Experimental animal studies have yielded conflicting

reports on the effects of stress on resorption, litter size,
birth weight, and offspring viability. Most efforts to
induce birth defects by restraint stress during rat preg-
nancy2,3 and noise stress during pregnancy in rats and
mice4-6 have given negative results. 

However, immobilization of pregnant animals for 12
hours on a single day gave rise to offspring with an
increase in fused or supernumerary ribs and exen-
cephaly.2 A linear relationship was shown between the
induction of supernumerary ribs and maternal weight
loss during the experiment, suggesting that the skeletal
anomaly may have been due to general toxicity. High-

frequency noise stress for several days during pregnancy
increased the incidence of exencephaly, cleft lip, open
eyes, and fused sternebrae in mouse offspring.7

In some studies of mice, maternal restraint or food
deprivation has produced an incidence of cleft palate as
high as 69% compared to a 1% rate in controls,8 an
effect possibly mediated by elevated corticosteroids.9 It
is not clear whether stressors used in animal studies
(noise, restraint, heat, or food deprivation) adequately
model human psychologic stress.

Human Studies 
Difficulties documenting the adverse effects of stress

in human pregnancy include problems defining and
measuring stress and the confounding interactions of
measures used to combat stress, such as prescribed and
recreational drugs. One study reported an elevated fre-
quency of negative life events among 111 women who
spontaneously aborted a normal fetus.10 The incidence
of reported negative life events among 81 women who
spontaneously aborted a chromosomally abnormal fetus
was used as a standard.10 The small size of this study
and the relatively small magnitude of difference
between the study groups make the reported findings
suggestive at best.

Three different groups of investigators found that
mothers of preterm babies (interviewed after delivery)
had higher rates of psychologic abnormalities or report-
ed more psychologically adverse life events than moth-
ers of term infants.11-13 Because interviews were con-
ducted after the pregnancy outcomes were known, recall
bias may have affected data collection. Two  studies did
not control for factors such as family income, maternal
smoking, ethanol use, nutrition, or prenatal care,11,12

which limit conclusions that can be drawn from them.
One survey found that low socioeconomic status, previ-
ous preterm delivery, inadequate weight gain, a history
of infertility, a history of induced abortion, bleeding
from the vagina during the index pregnancy, abnormal
placentation, a lack of leisure-time physical activity,
ethanol ingestion, and an undesired pregnancy were
associated (retrospectively) with preterm delivery.13

Another paper used two methods to avoid biases
associated with interviewing women after childbirth.14

First, women were interviewed at 4-6 months’ gestation
and prospectively followed for preterm labor. Second,
interviews with women delivering preterm or delivering
at term after successful treatment for preterm labor were
conducted 3-9 months post partum, only when the baby
was at home and healthy. Women who experienced 
premature labor had higher anxiety scores at both 
mid-pregnancy and several months post partum.14 The
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authors correctly recognized that this association did not
show that maternal anxiety causes preterm labor, but
they believed that “psychopathological tendencies,”
superimposed on other factors, might increase the risk of
preterm labor. A subsequent study, which controlled for
maternal demographic factors and the use of cigarettes,
alcohol, and illicit drugs, also found measures of stress
on a standardized instrument to be associated prospec-
tively with a small (16%) but statistically significant
increase in risk of premature birth.15 A case-control
study of preterm deliveries in North Carolina was unable
to show a significant association with job stress.16

Two studies dealing with severe anxiety in pregnant
women are provocative. One administered an anxiety
test to women in the third trimester and found that mean
Apgar scores in the offspring of the severely anxious
group were lower than in the normal group.17 This find-
ing in itself is not meaningful, because Apgar is a non-
parametric ranking system and does not permit compar-
isons of group means; however, in the normal anxiety
group, all Apgar scores were 8 or higher; in the severely
anxious group, Apgars scores ranged from 0 to 9. The
authors concluded that extreme maternal anxiety might
jeopardize fetal/neonatal well-being. An alternative
explanation is that anxious women receive more anal-
gesics during labor.18 Another study, however, found that
of 200 women tested during pregnancy, 10 of 11 who
demonstrated extreme degrees of anxiety had significant
adverse outcomes (four miscarriages, five neonatal
deaths, and one baby with congenital anomalies).19

Three other prospective studies deserve considera-
tion. In one, data on psychologic state were collected
and a limited group of abnormal obstetric outcomes was
identified at the outset, rather than after delivery. This
study found no relationship between maternal emotional
state and adverse outcome.20 Another study, which set
out to investigate a possible association between psy-
chologic state and low birth weight, did not find a rela-
tionship with respect to maternal anxiety, but did show
that major life events (such as death of a close relative or
friend) occurred more often in women who then had low
birth weight or premature babies.21 Importantly, the
study also identified an association among major life
events, smoking, and low socioeconomic class (possible
factors in low birth weight and/or prematurity). 

A more recent study that surveyed women in mid-
pregnancy found an increased incidence of prematurity
in women who had experienced severely stressful events
(as categorized by the American Psychological Associa-
tion).22 This report supports previous observations, but
did not contain sufficient detail to permit full analysis.
Women under stress are likely to alter their dietary pat-

terns, and perhaps to use medications and recreational
drugs in attempts to alleviate stress. 

Given the difficulties with defining and testing for the
reproductive effects of stress,23,24 it is difficult to com-
pare available reports. It should be noted, however, that a
prospective study of upper middle class women with a
low self-reported incidence of tobacco and ethanol use
showed that standard indices of stress during pregnancy
correlate negatively with infant birth weight and gesta-
tional age.25 Although medical complications of preg-
nancy occurred in some subjects, stress indices were
independently correlated with decreased birth weight
and gestational length, making the association between
stress and premature delivery more plausible than has
been noted in other reports.

The latest record linkage study from Denmark1 repre-
sents the finest investigative effort possible, given the
limitations of the technique. Scandinavian registries
include records of birth, employment, residence, hospi-
talization, and death, and are virtually 100% complete
for all citizens. These computerized, linked registries
permit a large amount of data mining. Their major limi-
tation, common to all retrospective record reviews, is
that missing information cannot be considered. It is this
missing information that ultimately prevents this study
from supplying the answer to the question of whether
stress during pregnancy causes malformations.

The adjusted ORs suggest a relationship between
stressful events, particularly death of an older child, and
the diagnosis of a malformation of presumed cranial
neural crest cell origin. Most of these abnormalities
were cleft lip (with or without cleft palate) and congeni-
tal heart defects. Although the cranial neural crest origin
of these abnormalities has not been established defini-
tively, particularly for defects involving areas other than
the conotruncal regions of the heart, it is acceptable to
give the authors the benefit of the doubt in this area.
These abnormalities were selected for particular atten-
tion because of the presumed sensitivity of the cranial
neural crest to the actions of some drugs (e.g., retinoids
and ethanol) and because hyperglycemia and hypoxia
experimentally interfere with neural crest cell migration.
The authors postulate that increased cortisol and cate-
cholamine could cause hyperglycemia and hypoxia. 

Although arguments can be made against the authors’
interpretation of the developmental literature, these
arguments would not invalidate the empiric results, i.e.,
the elevated OR is associated with stressful events and
the presumed class of cranial neural crest anomalies.
After all, a child with an orofacial cleft will not care
whether the abnormality is classed as being of cranial
neural crest origin and will not be concerned with
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whether hyperglycemia can be related experimentally to
the anomaly. 

Critics will object that the method of identifying
women as exposed is flawed. A woman whose partner
dies may experience less rather than more stress, de-
pending on the nature of the relationship with the part-
ner. But surely the death of a child will be experienced
as stressful by all or nearly all women, and it is the death
of an older child (especially if unexpected), that showed
the strongest association with abnormalities of the index
infant. To make the case even stronger, the authors
excluded events in older children that were associated
with malformations also seen in the index infant, thus
removing the argument that the association was simply a
marker of a genetic tendency toward malformation.

What about other unmeasured stressors, such as job
loss or incarceration of a family member? Failure to
include these stressors would not invalidate the results of
the study because not measuring other stressors would
have biased the study toward the null; in other words,
some unexposed women actually may have been
exposed to stress. If this misclassification bias operated
differentially (more unmeasured stressors in exposed
than in unexposed women), the general results would
stand, although the attribution of death of a child as the
most important stressor might be questioned. Pregnancy
dating and exposure timing errors also would have
biased the results toward the null, unless there was dif-
ferential misdating of pregnancy between exposed and
unexposed women, which is unlikely.

The case for the association between stress and mal-
formation is increased, in fact, by the apparent gradient
of response and by its biologic plausibility. Women
exposed in two pregnancies gave an OR twice that of the
OR for all pregnancies (2.99 vs. 1.23). Women who lost
a child during the first trimester (when cranial neural
crest cells are migrating) gave a higher OR than women
with exposure during the second or third trimesters.
Women who lost children in an accident, suicide, or
homicide gave the highest ORs, which was consistent
with the idea that the death of a child after an illness
might produce less acute stress than the unexpected
death of a healthy child.

So what could be the limitation of this large and care-
fully performed study, the results of which make so
much sense? It is, in fact, the same limitation of other
human studies on stress, which is the inability to sepa-
rate the stress from the interventions used to treat the
stress. People whose children die can be expected to
begin or to increase self-medication (e.g., alcohol and
cigarettes) and prescribed medication (e.g., barbiturates
and benzodiazepines). The use of these agents would be

expected to be proportional to the severity of the stress:
A woman whose child dies in an accident may be more
likely to be medicated or to medicate herself than a
woman whose child dies after a long illness. It is true
that this study controlled for intoxication, alcoholism,
drug abuse, and smoking, but only to the extent that
these exposures were recorded in one of the databases.
Alcoholism, for example, was based on whether an
ICD8 code of 30300 to 30399 appeared in the hospital
discharge register during the index pregnancy; heavy
alcohol use around the time of the stress would not have
been recorded. Cigarette smoking data were available
for only two years of the 12-year study.

Could exposure to prescribed and recreational drugs
explain the association with neural crest cell-derived
abnormalities? Most of these abnormalities were orofa-
cial clefts and heart defects. Ethanol abuse during preg-
nancy has been associated with heart defects and, to a
lesser extent, orofacial clefting. Maternal cigarette
smoking has been associated with orofacial clefting in
individuals with a variant TGF-alpha isoform. Congeni-
tal heart disease and orofacial clefting occur in pregnan-
cies exposed to barbiturate—including anticonvulsant
regimens (although it is not known whether the abnor-
malities are caused by the barbiturate, another anticon-
vulsant, or the combination). Benzodiazepine use during
pregnancy has been associated, although inconsistently,
with a small increase in the risk of orofacial clefting.

This study, then, is consistent with the proposition
that maternal stress during pregnancy is associated with
an increased risk of certain congenital malformations in
the offspring, but the association has not been proven to
be causal. Are there public health implications of these
results? Perhaps so: Pregnant women who are subjected
to stress might benefit from nondrug stress-reduction
measures, including exercise, yoga, relaxation exercises,
meditation, and massage. Although the benefits of these
types of interventions were not evaluated in the current
study, it is reasonable to infer that stress reduction may
do some good and is unlikely to do any harm. ❖
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Massage Therapy for Low
Back Pain: An Update
By Edzard Ernst, MD, PhD, FRCP 

LOW BACK PAIN (LBP) IS A BURDEN FOR THE PATIENT,
the family, and the economy.1 At the same time it

represents one of the most significant unresolved thera-
peutic challenges to date. Although exercise and spinal
manipulation often are recommended, their clinical
effectiveness has not been documented beyond reason-
able doubt.2,3 Other treatment options may be well worth
considering. 

Classical (Swedish) muscle massage has a long histo-
ry and is associated with a range of effects that are
potentially beneficial in the symptomatic treatment of
LBP.4 For instance, massage relaxes the mind as well as
the musculature and increases the pain threshold, possi-
bly through endorphin release.5 It also can enhance local
blood flow, which could increase the clearance of local
pain mediators.5 However, physiological effects should
be clearly differentiated from clinical effectiveness. 

In Europe, massage has been routine therapy for
acute and chronic LBP for many decades.4 A recent sur-
vey suggests that no fewer than 87% of Austrian back
pain patients received massage.6 The evidence for or
against its effectiveness in LBP recently has been sum-
marized systematically.7 This article is an update of this
evidence in the light of recently available data. 

Methods
The following databases were searched from their

beginnings to July 2000: Medline, Embase, and
Cochrane Library. I also searched my own (extensive)
files and asked colleagues with an interest in massage
therapy for additional references. The bibliographies of
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all trials and reviews thus retrieved were scanned for fur-
ther relevant publications. Randomized clinical trials
(RCTs) were considered if they included subjects with
LBP and if one patient group was treated with massage
therapy as the sole treatment. Massage therapy included
manual or apparative (using a device or apparatus) mas-
sage of muscular and soft-tissue structures of the back.
Trials in which massage was combined with other treat-
ments (other than mild heat, a routine adjunct to mas-
sage) were excluded. When massage was used in both
the reference and the experimental group, trials also
were excluded. No language restrictions were applied.
Data were extracted and validated in a standardized, pre-
specified way by the present author. In cases of dual
publication, only one report was used. 

Results
Six trials meeting the above criteria were found.8-13

Hsieh et al randomized 63 patients into four groups.8

The patient group vaguely was defined as having “non-
specific LBP” for more than three weeks and less than
six months. Patients with neurological deficits, fractures,
tumors, infections, or spondyloarthropathy were exclud-
ed, as were those with sciatica or pain radiating below
the knee and positive nerve root tension signs. All
groups were treated for three weeks with chiropractic
manipulation, corset, transcutaneous electrical nerve
stimulation, or massage. The latter intervention consist-
ed of “gentle stroking massage to the whole back area
without any deep soft-tissue manipulation” administered
by massage therapists three times per week. The evalua-
tor was blinded to group assignment. In the massage
group, scores on the Oswestry scale decreased from 41.9
± 13.0 to 32.7 ± 18.7 and scores on the Roland-Morris
scale (a standard, validated outcome measure for LBP)
decreased from 45.7 ± 27.3 to 37.5 ± 28.9. Chiropractic
manipulation was significantly superior to massage;
there were no other significant inter-group differences. 

Godrey and coworkers randomized 81 patients with
acute LBP (otherwise undefined) into three groups.9

Patients received chiropractic manipulation, electrostim-
ulation, or massage. Massage was “administered by a
kinesiologist from the sciatic notch to the thoracolumbar
junction with light effleurage (stroking) for 10 minutes.”
Treatment was assessed using a custom-made, non-
validated index. The statistical evaluation was complex
and provided no qualitative data for the massage group.
All groups improved significantly with no difference
among groups. 

Hoehler et al randomly assigned 95 patients with
acute or chronic LBP to two groups.10 Patients were
included if they had “palpatory cues indicating hyper-

algesia or a restricted or painful range of vertebral
motion.” No further description was given. Patients
received either spinal manipulations or “soft-tissue mas-
sage.” No further details were provided as to the mas-
sage treatment. Endpoints included subjective pain,
straight leg raising to pain, and the fingertip-to-floor dis-
tance. Both groups improved. Immediately after a thera-
py session, spinal manipulation seemed to yield superior
results compared to massage, but there were no signifi-
cant differences between groups at the end of the treat-
ment period. 

Konrad and colleagues divided 158 outpatients into
four groups.11 Patients had “back pain localized to the
lumbosacral region, with or without radiation to the
thigh” for at least three months. They received either
balneotherapy, traction, massage, or no such treatments.
Massage consisted of underwater massage with a jet of
hot water (37° C, 1 atm, 10 cm distance) over the affect-
ed area. Pain was assessed by visual analogue scales and
analgesic consumption was monitored. Each patient was
assessed on admission, at the end of the four-week treat-
ment period and one year later. Analgesic consumption
decreased from a baseline value of 5.1 to 2.2 and 2.1,
respectively. Pain decreased from 56.7 to 24.6 and 45.8,
respectively. These changes were statistically significant
compared to those seen in the no treatment group. 

Preyde randomized 98 patients with subacute non-
specific LBP into four groups: One received soft-tissue
massage only, while the other groups received “compre-
hensive massage therapy” (massage, remedial exercise,
and posture education); exercise and posture education;
or treatment with a detuned laser (placebo).12 Pain was
quantified with the McGill Pain Questionnaire, which
includes a rating of pain intensity, the Present Pain Index
(PPI), and a rating of pain quality, the Pain Rating Index
(PRI). Ninety-two percent of subjects completed treat-
ment and 85% completed follow-up evaluations. 

After six treatments (within about one month), the
massage/exercise/posture education group had signifi-
cantly lower scores on the PPI compared to the other
three groups. The massage-only and the massage/exer-
cise/posture groups both had significantly lower scores
on the Roland Disability Questionnaire (RDQ) than the
remedial exercise and sham laser group, and both were
significantly better than sham laser on the PPI. 

One month post treatment, 63% of the massage/exer-
cise/posture group reported no pain compared to 27% of
the soft-tissue manipulation group, 14% of the remedial
exercise group, and 0% of the sham therapy group. One
month after treatment, the massage-only group was sta-
tistically better than the placebo group but was not supe-
rior to the exercise/posture education group. 
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Cherkin et al randomized 262 patients (ages 20-70
years) with persistent back pain into three groups: mas-
sage, acupuncture, or self-care educational materials.13

Up to 10 sessions of massage or acupuncture were
administered during 10 weeks. Symptoms and function
were assessed via telephone interviews after four, 10,
and 52 weeks. At 10 weeks, massage therapy yielded
significantly better results on symptom and disability
scales than the other two approaches. At one-year fol-
low-up, massage therapy still was significantly better
than acupuncture, but not significantly different from
self-care. The massage group sustained the lowest cost
of subsequent care and used the least amount of medica-
tion for treating their back pain. 

Comment
Considering the popularity of massage as a therapy

for LBP, the fact that only six RCTs have been published
to date (and that most of these have serious methodolog-
ical limitations) is disappointing. Three of the studies are
not, strictly speaking, trials testing the effectiveness of
massage; massage was used in these studies as a control
rather than as an experimental intervention. RCTs
designed to test the effectiveness of massage therapy for
LBP have become available only recently.

Methodological limitations include failure to describe
the patient populations in sufficient detail; failure to
account for dropouts; inadequate description of the ran-
domization procedure; failure to base sample size on
proper power calculations; and other statistical flaws.
Moreover, several trials provide inadequate descriptions
of the massage therapy applied.8-10 However, the study
with the most rigorous design13 yields a clearly positive
result and should further encourage high-quality work in
this area. 

Considering these limitations, conclusions from this
review must be tentative. Massage therapy appears to be
an effective treatment for LBP, although its efficacy has
not been established beyond doubt. Studies certainly do
suggest that massage is helpful for LBP. Unquestion-
ably, more research on massage therapy is warranted. ❖

Dr. Ernst is Professor, Department of Complementary
Medicine, School of Postgraduate Medicine and Health
Sciences, University of Exeter, United Kingdom.
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CME Questions
11. Methodological problems in studies of stress include:

a. defining stress.
b. measuring stress.
c. separating the effects of stress from the effects of interventions

used to treat stress.
d. All of the above

12. A Danish record-linkage study found a link between serious life
events during pregnancy and:
a. neural tube defects.
b. limb bud defects.
c. cranial neural crest malformations.

13. Massage therapy for low back pain appears to be:
a. beneficial.
b. worthless.

14. Dieting is associated with:
a. low cortisol levels.
b. high cortisol levels.
c. high creatinine levels.
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Dieting and Stress

Source: McLean JA, et al. Cognitive dietary
restraint is associated with higher urinary cor-
tisol excretion in healthy premenopausal
women. Am J Clin Nutr 2001;73:7-12.

Design and Setting: Subjects com-
pleted the restraint subscale of the
Three Factor Eating Questionnaire (an
assessment of dietary restraint).
Anthropometric measurements were
taken, three-day food records were
recorded, and a questionnaire on
weight history, exercise, and dietary
practices was administered. Urinary
cortisol, creatinine, and calcium levels
over 24 hours were assayed. The day
these measurements were taken, food
and beverages were provided, and
intake was measured and correlated
with high or low dietary restraint
scores.

Subjects: Sixty-two young women
(ages 21.6 ± 2.5 years) recruited from
a group of 666 university students who
previously had completed an instru-
ment on eating attitudes and behavior.

Results: Anthropometric measure-
ments and menstrual cycle length were
similar between groups. Exercise lev-
els were significantly higher and ener-
gy intake significantly lower in the
group that scored high on dietary
restraint compared to the low dietary
restraint group. Ratios of cortisol to
creatinine were significantly higher in
the high-restraint group (42.9 ± 12.9)
compared to the low-restraint group
(36.3 ± 8.9). Ratios of urinary calcium
to creatinine were lower in the high-

restraint group compared to the low-
restraint group.

Comments: Death to dieting! “Diet-
ary restraint” (or “cognitive dietary
restraint”) is nutrition-speak for diet-
ing or deliberate limitation of food
intake. As the authors point out, stress
increases cortisol levels (and subse-
quent urinary excretion). High cortisol
levels may have a negative impact on
bone health. In older adults, higher
baseline overnight urinary cortisol
excretion was an independent predic-
tor of fracture. ❖

Chinese Herbs and
Hot Flashes

Source: Davis SR, et al. The effects of Chi-
nese medicinal herbs on postmenopausal
vasomotor symptoms of Australian women.
A randomized controlled trial. Med J Aust
2001;174:68-71.

Design/Setting/Subjects: A double-
blind, randomized, placebo-controlled
trial in 78 (55 completed) post-
menopausal non-Asian, Australian
women recruited from an urban 
population.

Treatment: The Chinese herbal for-
mula contained a daily dose of Reh-
mannia glutinosa 15 g, Cornus offici-
nalis 10 g, Dioscorea opposita 12 g,
Alisma  orientalis 8 g, Paeonia suffru-
ticosa 8 g, Poria cocos 12 g, Citrus
reticulata 5 g, Lycium chinensis 20 g,
Albizzia julibrissin 15 g, Zizyphus
jujuba 10 g, Eclipta prostrata 15 g,
and Ligustrum lucidum 10 g. Placebo

was cornstarch with a bitter taste en-
hancer. Subjects were given foil pack-
ets with verum or placebo granules,
the contents of which they dissolved in
200 ml of warm water twice a day. 

Outcome Measures: Hot flashes and
night sweats were assessed by daily
diary. Secondary outcomes included
scores on the menopause-specific,
quality of life (MENQOL) question-
naire and effects on urinary phytoe-
strogen excretion.

Results: The frequency of vasomotor
symptoms decreased in both the treat-
ed and placebo groups; however, the
difference between groups was not
significant. Reduced scores were seen
in both groups on the MENQOL ques-
tionnaire, but again, there was no sig-
nificant difference between groups.
Urinary levels of daidzein and genis-
tein did not change in either group.
The frequency of reported adverse
events were similar between the two
groups. Most withdrawals were due to
taste intolerance and occurred early in
the study.

Funding: Australasian Menopause
Society. Cathay Herbal in Sydney
donated the study preparations. 

Comments: This study showed no
effect with a specific Chinese herb
mixture. The investigators do not men-
tion how the specific formula was
devised or chosen. 

Traditionally, Chinese herbs are
prepared as water decoctions; it would
have been interesting to add an arm to
this trial that used a more traditional
method of preparation. ❖
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