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Objectives. We estimated the prevalence and longitudinal correlates of use of com-
plementary and alternative medicine (CAM) at midlife among participants of the Study
of Women’s Health Across the Nation (SWAN).

Methods. Multiple logistic regression was used to evaluate the relationship between
baseline survey–reported symptoms and use of herbal, spiritual, and physical manipu-
lation therapies 1 year later.

Results. Almost half of all women had used CAM in the past year. Baseline psycho-
logical symptoms were associated with subsequent use of spiritual therapies among
White and Chinese women. Baseline CAM use was a major predictor of subsequent
use in White, Japanese, and Chinese women.

Conclusions. Baseline CAM use, rather than presence of symptoms, was the major
predictor of subsequent CAM use. Premenopausal health behaviors are important de-
terminants of choice of therapy during midlife. (Am J Public Health. 2002;92:1832–1840)
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in the Oakland area. Participants were eligible
for inclusion in the cohort if they were be-
tween the ages of 42 and 52 years and pre-
menopausal or early perimenopausal at the
time of the baseline assessment. Potential par-
ticipants were excluded if they had under-
gone a hysterectomy or bilateral oophorec-
tomy, were pregnant, or were using hormone
replacement therapy or oral contraceptives at
the time of the baseline assessment. In addi-
tion, participants were required to be able to
speak English, Spanish, Cantonese, or Japa-
nese; to provide informed consent to partici-
pate; and to comply with the study protocol.

All cohort members from the northern Cal-
ifornia SWAN site (200 White and 250 Chi-
nese women) were invited to participate in
the CAM substudy, of whom 186 White and
210 Chinese participants completed the CAM
survey. In the southern California SWAN co-
hort (210 White and 267 Japanese women),
100 Japanese women who were participants
in an ethnographic substudy were invited to
participate, and 90 women agreed.

Data Collection
All SWAN participants completed annual

self-administered and interviewer-administered
surveys eliciting detailed information on socio-

demographic factors, lifestyle and health-
related behaviors, physical and mental health
status, and menopausal symptoms.

Use of complementary and alternative thera-
pies. Participants at all sites completed a 5-
item survey about general use of CAM at the
baseline visit. Participants were asked to indi-
cate use of the following types of self-care
therapies during the past 12 months: “Herbs
or herbal remedies, such as homeopathy or
Chinese herbs or teas”; “Special diets or nutri-
tional remedies, such as macrobiotic or vege-
tarian diets, vitamins or supplements”; “Psy-
chological methods, such as meditation,
mental imagery or relaxation techniques”;
“Physical methods, such as massage, acupres-
sure or acupuncture”; and “Folk medicine or
traditional Chinese medicine.”

Only the California participants in the lon-
gitudinal study completed an additional de-
tailed 105-item survey of CAM therapies at
the first-year follow-up visit (full survey in-
strument available from the authors). Individ-
ual therapies were grouped into the following
categories: herbal remedies (16 items), spiri-
tual methods (3 items about spiritual healing
or prayer), and physical manipulation meth-
ods (6 items about reflexology, massage, acu-
pressure, acupuncture, and chiropractic).

The menopause transition is characterized by
physical, emotional, and lifestyle changes in
many women. Use of hormone replacement
therapy or other prescription medications re-
mains the standard of care for treating meno-
pausal symptoms.1 However, midlife women
now have information about and access to
potential alternatives and adjuncts to conven-
tional hormone replacement therapy that
were not universally available in the past.2–4

The marketing of nonprescription comple-
mentary and alternative medicine (CAM) for
menopause management continues to in-
crease, yet very little is known about the
prevalence of CAM use during midlife or
about the characteristics of women who use
CAM.2,5

Our study had 2 research aims. First, we
estimated the prevalence and cross-sectional
correlates of CAM use in a large, multiethnic
sample of women enrolled in the Study of
Women’s Health Across the Nation (SWAN).
Second, we examined the longitudinal corre-
lates of CAM use in 486 White, Japanese,
and Chinese women enrolled at the California
SWAN study sites. We hypothesized that
those women who reported menopausal
symptoms at baseline would be most likely to
use herbal, spiritual, and physical manipula-
tion therapies subsequently.

METHODS

Study Population
SWAN is a 10-year prospective cohort

study that follows 3302 multiethnic women
at 7 clinical sites located nationwide.6 Each
site recruited community-based cohorts of
Whites and 1 ethnic minority group: African
Americans in Pittsburgh, Boston, Detroit, and
Chicago; Hispanics (Puerto Rican, Dominican,
Cuban, Central and South American) in New-
ark, NJ; Japanese in Los Angeles; and Chinese
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Symptoms. Information about the occur-
rence and frequency during the past 2 weeks
of 15 individual symptoms was collected at
baseline. Each symptom was categorized as
present or absent, depending on whether it
occurred at least once during the past 2
weeks. Using results from factor analysis, we
defined 4 symptom groups and 3 individual
symptoms. For the purposes of this analysis,
we used 1 individual symptom (urine leak-
age) and 3 symptom groups: vasomotor (hot
flashes, night sweats, cold sweats); psychologi-
cal (mood changes, feeling blue, irritability,
nervousness); and anxiety (fearfulness, heart
pounding, forgetfulness). The symptoms
within each group were summed, and the
new variable was divided into the following
mutually exclusive categories: no symptoms
in a given group, less than half of the symp-
toms in a given group present, and at least
half of the symptoms in a given group pres-
ent. Urinary incontinence was analyzed sepa-
rately as a dichotomous variable representing
the presence of urine leaks within the past
year.

Sociodemographic variables. Age was ana-
lyzed continuously. Participants were asked to
select the ethnic category with which they
most closely identified: White, African Ameri-
can, Hispanic, Chinese, or Japanese. Ethnicity
categories may include both US-born and
foreign-born participants. Primary language
spoken and read on a regular basis was a cat-
egorical variable defining English-only speak-
ers, those who were bilingual in English and
another language, and those who primarily
spoke a non-English language, with non-
English speakers as the referent category. In-
come and education were analyzed categori-
cally in the cross-sectional analysis for all
sites; they were dichotomized at the median
in the analyses of the California data only,
with the highest level used as the referent cat-
egory for the multivariate longitudinal analy-
ses. Marital status was categorized as married
or partnered, relative to those not currently in
a committed relationship.

Menopausal status. All participants were
premenopausal (had had a regular men-
strual period within the past 3 months) or
early perimenopausal (had had a menstrual
period within the past 3 months but had ex-
perienced increased irregularity of cycles in

the past 12 months) at baseline. Menopausal
transition status was defined longitudinally
by a 3-level categorical variable: premeno-
pausal at both time points, perimenopausal
at both time points, or premenopausal at
baseline and perimenopausal at first-year
follow-up.

Physical health variables. Baseline physical
health status variables included the extent of
physical role limitations and the amount of
bodily pain experienced in the past 4 weeks,
from the Medical Outcomes Study (MOS) 36-
item short form health survey.7 Perceived
health status, assessed on a 5-point scale, was
measured at both the baseline and the first-
year follow-up visit.7 A variable indicating
change in perceived health assessment from
baseline to first-year follow-up was created
and then categorized into 3 groups: im-
proved health, no change in health, and
worse health status. Body mass index (weight
in kilograms divided by height in meters
squared) was analyzed as a continuous vari-
able. Physical activity was measured by a
composite score based on a modification of
the Kaiser Permanente Activity Scale, which
assesses physical exertion in 3 domains:
sports, leisure, and household.8,9 Smoking
status was categorized as current, former, or
never in the cross-sectional analysis. In the
longitudinal multivariate analysis, smoking
status was defined as a dichotomous variable,
comparing current and former smokers with
never smokers.

Psychosocial variables. Baseline propensity
for depression was a dichotomous variable,
defined as a score of 16 or greater (with
higher numbers denoting greater depression
risk) on the Center for Epidemiologic Studies
Depression Scale.10 Perceived-stress items
measured feelings of control, confidence in
problem solving, and overcoming difficulties,
using a 5-point scale.11 Social function and
emotional role limitations were measured
with the MOS 36-item short form health sur-
vey.7 Extent of social support was determined
with 4 items from the Rand Medical Out-
comes Study survey.12 Attitude toward aging
was assessed from the sum of 7 standard sur-
vey items.13 Awareness of and sensitivity to a
variety of physical sensations was measured
with the 5-item Somatosensory Amplification
Scale.14

Data Analysis
Cross-sectional analyses. Unadjusted analy-

ses of categorical variables were performed
by the Fisher exact test for comparison of
proportions; for continuous variables, means
were compared by 2-sided t tests.

Longitudinal analyses. In the California
sample, separate multiple logistic regression
models were used to examine the longitudinal
association between symptoms at baseline
and each of the following: use of herbs, use of
spiritual methods, and use of physical manip-
ulation methods at first-year follow-up. Multi-
variate analyses were stratified on ethnicity
owing to multiple interactions between eth-
nicity and both outcomes and covariates.

Model selection, which was performed in-
dependently for each ethnic group with each
CAM outcome, consisted of several steps.
First, potential covariates were identified on
the basis of unadjusted contingency table
analysis. If an association existed between a
covariate and an outcome or between a co-
variate and symptoms at the P< .15 level,
that variable was considered in the multivari-
ate analysis. Symptom variables were forced
into the original models as the variables of
interest, baseline CAM use was forced into all
models, and age was forced into all models
for White and Chinese women. A best-
subsets regression approach was used to
evaluate the statistical contribution of each
covariate and to determine the most parsimo-
nious model that would provide statistically
robust estimates. The Hosmer–Lemeshow
statistic was used to evaluate overall model
fit. Likelihood ratio statistics were used to
compare models and to evaluate the contri-
butions of individual variables to model fit.
Akaike’s information criterion was used to
select the final model, on the basis of likeli-
hood estimation and taking into account the
number of parameters being estimated.
Through this approach, distinct models
emerged for each ethnic group and each out-
come. Symptom variables that were not sta-
tistically significant at the P= .05 level and
that resulted in poor model fit were removed
from the final model. Thus, among Japanese
participants, no symptom variables were in-
cluded in the models for spiritual methods
or physical manipulation techniques. Like-
wise, among Whites, no symptom variables
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TABLE 1—Sociodemographic and Clinical Characteristics of Total SWAN Cohort,
by Complementary and Alternative Medicine (CAM) Use

Total Any CAM Use No CAM Use
(N = 3307) (n = 1604) (n = 1703) Pa

SWAN site, %
Massachusetts (Boston) 13.53 13.37 13.69 <.0001
Michigan (Detroit) 16.82 15.53 18.03
Illinois (Chicago) 13.69 12.73 14.60
Northern California (Oakland area) 14.18 16.36 12.12
Southern California (Los Angeles) 15.30 20.88 10.01
New Jersey (Newark) 12.23 7.51 16.71
Pennsylvania (Pittsburgh) 14.25 13.62 14.84

Age, mean (SD) 46.3 (2.7) 46.2 (2.7) 46.4 (2.7) .04
Race/ethnicity, %

White 47.07 55.70 38.90 <.0001
African American 28.46 22.28 34.23
Hispanic 8.14 3.37 12.67
Chinese 7.68 7.26 8.08
Japanese 8.64 11.39 6.03

Primary language spoken and read, %
English only 81.90 86.02 78.02 <.0001
Bilingual 7.34 6.55 8.07
Non-English only 10.76 7.43 13.91

Married or partnered 74.92 76.38 73.46 .19
Annual income ($), %

< 20 000 15.3 9.6 20.6 <.0001
20 000–49 999 33.9 31.8 35.9
50 000–74 999 22.8 25.4 20.4
> 75 000 28.1 33.2 23.1

Employed for pay 80.3 82.4 78.3 .004
Education, %

< High school 7.1 3.3 10.8 <.0001
High school 17.7 12.8 22.4
> High school 32.4 32.4 32.3
College 20.1 21.8 18.6
Postgraduate 22.7 29.8 16.0

Menopausal status at baseline
Premenopausal 53.51 49.24 50.76 .51
Perimenopausal 46.49 48.09 51.91

Physical activity score,b mean (SD) 7.7 (1.8) 7.9 (1.8) 7.4 (1.7) <.0001
Smoking status, %

Current 17.4 14.4 20.2 <.0001
Former 25.2 29.1 21.5
Never 57.4 56.5 58.3

SF-36 measures, % at or above median
Physical role limits 61.4 55.9 66.6 <.0001
Bodily pain score 56.5 54.6 58.4 .003
Emotional role limits score 65.9 61.7 70.0 <.0001
Social function score 55.1 52.7 57.5 .0002

CES-D positive propensity for depression, % 24.30 22.13 26.35 .005
Perceived stress score, mean (SD) 8.6 (2.9) 8.5 (2.9) 8.7 (3.0) .05

Note. SWAN = Study of Women’s Health Across the Nation; CES-D = Center for Epidemiologic Studies Depression Scale; 
SF-36 = MOS 36-item short-form health survey.7
aP value is based on Fisher exact test for comparisons of proportions and 2-sided t test for comparisons of continuous
variables.
bScore was based on a modification of the Kaiser Permanente Activity Scale, which assesses physical exertion in the domains
of sports, leisure, and household.8,9

remained in the models for physical manipu-
lation therapy.

RESULTS

Prevalence and Cross-Sectional
Correlates of CAM Use in Full SWAN
Cohort

In the total SWAN sample, 48.5% (n=
1604) of women used at least 1 CAM therapy
during the first year of the study. In the bivari-
ate analysis (Table 1), we found ethnic, geo-
graphic, and sociodemographic differences be-
tween women who reported using at least 1
CAM therapy in the past year and those who
did not. Approximately half of all CAM users
were White (55.7%). CAM users in the total
SWAN sample were younger, had higher edu-
cation and incomes, and were more likely to
be employed, White, primarily English speak-
ing, and residents of California than were
non–CAM users. CAM users reported more
positive health behaviors than did nonusers,
including more physical activity and less cur-
rent smoking. CAM users had lower depres-
sion scores but poorer health-related quality
of life scores than did nonusers. Multivariate
analyses of these data (not shown) confirmed
these unadjusted associations.

When we examined use of specific types
of CAM therapies in the total SWAN cohort
(data not shown), we found that nutritional
remedies were used by 31.8% (n=1053) of
participants; approximately 20% (n=659) of
women used psychological remedies, 18.1%
(n=595) used herbal remedies, 16.9% (n=
554) used physical manipulation methods,
and 5.5% (n=182) used folk remedies. We
observed ethnic differences in the use of spe-
cific therapies among the overall SWAN sam-
ple. Use of nutritional remedies was most
common among White (40.7%, n=616) and
Japanese (40.1%, n=112) women. Similar
proportions of Chinese (21.8%, n=54) and
African American (23.7%, n=217) partici-
pants reported use of nutritional remedies.
Nutritional remedies were the type of CAM
most often reported by Hispanic women
(13.3%, n=35). White participants reported
the highest proportion of use of psychological
therapies (29.6%, n=448), followed by Japa-
nese (17.2%, n=48), African American
(11.6%, n=106), Chinese (11.3%, n=28),
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and Hispanic (4.9%, n=13) participants.
Herb use ranged from 8% (n=21) among
Hispanic women to 25.8% (n=64) among
Chinese women and 27.6% (n=77) among
Japanese women. Among Whites, 18.6%
(n=282) used herbs, whereas 14.9% (n=
136) of African Americans reported herb
use. Use of physical CAM modalities was
most prevalent among Japanese (27.6%, n=
77) and White (20.2%, n=306) partici-
pants. Approximately 16.6% (n=41) of Chi-
nese, 11.7% (n=106) of African American,
and 4.9% (n=13) of Hispanic women used
physical manipulation methods. Folk medi-
cine was the CAM type least commonly used
among women in the total SWAN cohort. As
expected, Chinese women were the most
likely to report use of folk remedies (19.4%,
n=48). Among other ethnic groups, use of
folk medicine was 6.8% (n=19) among Japa-
nese, 4.8% (n=73) among Whites, 3.4%
(n=9) among Hispanics, and 3.1% (n=28)
among African Americans.

Longitudinal Analysis of 2 SWAN
California Cohorts

No significant differences were observed
between participants and nonparticipants in
the longitudinal CAM substudy in terms of in-
come, difficulty paying for basics (food, hous-
ing, medical care, heating), smoking status,
depression, or body mass index. Compared
with nonparticipants, participants were
slightly older, had better baseline health sta-
tus, were more likely to be employed and to
have postgraduate education, and were less
likely to report CAM use at baseline.

Factors Associated With Use of Herbs
Approximately 46% (n=218) of women in

the California cohort reported use of herbal
remedies at first-year follow-up. Herb use was
most prevalent among Chinese women
(53.7%, n=110), whereas similar proportions
of Japanese (40.5%, n=36) and White
women (40.2%, n=72) reported herb use.
Among White participants, baseline symp-
toms were not associated with use of herbs,
but baseline use of herbs (adjusted odds ratio
[AOR]=5.72; 95% confidence interval [CI]=
2.43, 13.49) and physical manipulation meth-
ods (AOR=2.18; 95% CI=1.02, 4.67) were
predictors of subsequent herb use (Table 2).

Among Japanese women, reporting of most or
all of the anxiety symptoms listed in the sur-
vey at baseline was associated with herb use
at first-year follow-up (AOR=8.97; 95%
CI=1.30, 62.09). Chinese women who re-
ported some psychological symptoms at base-
line were more likely to report herb use at
first-year follow-up than were those who did
not report such symptoms (AOR=2.66; 95%
CI=1.03, 6.89). Among Chinese women,
herb use at baseline was positively associated
with herb use at first-year follow-up (AOR=
9.60; 95% CI=3.57, 25.78).

Factors Associated With Use of Spiritual
Therapies

Spiritual therapies were being used by
34.7% (n=166) of the California cohort at
first-year follow-up. Approximately 48.4%
(n=90) of White, 28.9% (n=26) of Japa-
nese, and 24.6% (n=50) of Chinese women
reported use of spiritual modalities. Among
White women, baseline endorsement of most
or all of the psychological symptoms listed in
the survey (AOR=3.58; 95% CI=1.18,
10.88) or of urine leaks (AOR=3.11; 95%
CI=1.43, 6.79) was positively associated
with subsequent use of spiritual CAM meth-
ods (Table 3). White women who reported
use of psychological therapies at baseline
(AOR=4.41; 95% CI=2.03, 9.58) were
more likely than those who did not indicate
such use to report subsequent use of spiritual
therapies. Among Japanese women, presence
of menopausal symptoms at baseline was not
associated with use of spiritual methods at
follow-up. Reporting of most or all of the psy-
chological symptoms from the survey (AOR=
4.84; 95% CI=1.49, 16.04) or of urine leaks
(AOR=3.20; 95% CI=1.33, 7.69) at base-
line was the only factor associated with use of
spiritual therapies at first-year follow-up
among Chinese women.

Factors Associated With Use of Physical
Manipulation Methods

Approximately 31.8% (n=153) of the Cali-
fornia cohort reported use of physical manip-
ulation therapies at first-year follow-up:
42.3% (n=77) of Whites, 31.1% (n=28) of
Japanese, and 23% (n=48) of Chinese.
Among Whites, baseline presence of meno-
pausal symptoms was not associated with sub-

sequent use of physical manipulation–based
therapies, but use of any CAM therapy at
baseline was associated with use of such ther-
apies at first-year follow-up: herbs (AOR=
2.90; 95% CI=0.99, 8.50), physical meth-
ods (AOR=21.77; 95% CI=7.31, 64.78),
psychological methods (AOR=4.00; 95%
CI=1.67, 9.54), and folk medicine (AOR=
0.09; 95% CI=0.02, 0.49) (Table 4). Among
Japanese women, baseline use of physical
CAM methods (AOR=8.08; 95% CI=1.81,
35.97), but not baseline presence of meno-
pausal symptoms, was predictive of subse-
quent use of physical manipulation–based
therapies. Chinese women who reported most
or all of the vasomotor symptoms listed in the
survey at baseline were more likely to report
use of manipulation therapy at first-year fol-
low-up, relative to those without vasomotor
complaints (AOR=5.66; 95% CI=1.02,
31.30). Chinese women who reported previ-
ous use of physical CAM modalities (AOR=
7.92; 95% CI=2.83, 22.18) were more likely
to report use of such therapies at follow-up.

DISCUSSION

In this large, multiethnic sample of midlife
women, almost half of the participants had
used some form of alternative medicine in
the previous year. A 1997 national survey of
the general English-speaking population esti-
mated that approximately 42.1% of persons
had used at least 1 of 16 CAM therapies in
the past year.15 According to this and other
national surveys, users of alternative medi-
cine were older, were more likely to be mar-
ried, and had higher education and incomes
and poorer health status compared with
nonusers.15–17 In the cross-sectional multivari-
ate analysis of our total SWAN sample that
used 5 general categories of alternative thera-
pies, CAM users were younger, more edu-
cated, and more likely to be White and to re-
side in California than were nonusers.
Although this portion of the analysis did not
include adjustment for potential confounders,
these differences persisted when the analysis
was stratified by ethnicity in the longitudinal
study. In addition, those who reported CAM
use were less likely to be current smokers but
more likely to be former smokers, and they
reported higher levels of physical activity rel-
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TABLE 2—Adjusted Odds Ratios (AOR) and Associated 95% Confidence Intervals (CI) for Factors Associated 
With Use of Herbs Among California SWAN Participants, by Ethnicity

White (n = 186) Japanese (n = 90) Chinese (n = 210)

Independent Variables AOR 95% CI AOR 95% CI AOR 95% CI

Symptoms

Psychological

Most/all —a — 0.98 0.39, 2.44

Some — — 2.66 1.03, 6.89

None — — 1 NA

Vasomotor

Most/all — 7.28 0.84, 63.43 —

Some — 1.91 0.38, 9.60 —

None — 1 NA —

Anxiety

Most/all — 8.97 1.30, 62.09 —

Some — 0.44 0.07, 2.73 —

None — 1 NA —

Urine leaks 0.59 0.27, 1.28 — —

Baseline CAM use

Herbs 5.72 2.43, 13.49 — 9.60 3.57, 25.78

Physical remedies 2.18 1.02, 4.67 — —

CAM for menopause — 6.04 0.49, 73.80 —

Other correlates

Age 1.16 1.02, 1.31 — .95 0.82, 1.09

Primary language

English only — — 0.19 0.05, 0.70

Bilingual English/other — — 0.31 0.99, 1.02

Non-English only — — 1 NA

Income < $75 000/y — 1.12 0.23, 5.38 1.11 0.49, 2.49

Less than college education — — 1.25 0.57, 2.75

Married — 0.12 < 0.001, 0.17 2.61 1.03, 6.66

Somatosensory score — 0.71 0.54, 0.92 0.91 0.80, 1.07

Physical role limitations — 0.96 0.93, 0.99 —

CES-D 3.03 1.05, 8.71 — —

Social function score 1.01 1.00, 1.03 — —

Aging attitudes 0.86 0.75, 0.97 — —

Stress — 0.71 0.51, 0.98 0.92 0.80, 1.07

Note. SWAN = Study of Women’s Health Across the Nation; CAM = complementary and alternative medicine; CES-D = Center for Epidemiologic Studies Depression Scale; NA = not applicable.
aVariable not included in model.

ative to those who did not report CAM use,
indicating that CAM users were more likely
than nonusers to engage in positive health
behaviors.

In the longitudinal phase of the analysis,
we hypothesized that, among the California
cohorts, baseline symptoms would be associ-
ated with subsequent use of CAM therapies.
Although there is no consensus on which
symptoms are specific to menopause,1 vaso-

motor symptoms are the ones most consis-
tently associated with menopause18 and the
ones for which women are most likely to seek
treatment.19,20 In the California sample, vaso-
motor symptoms were associated only with
use of physical manipulation methods among
Chinese women. Given the low prevalence of
symptom reporting among Asian women in
general21 and in our sample,18 those who
were likely to report these symptoms might

also have been more likely to seek treatment
for them. No known mechanism of action can
explain the association between spiritual prac-
tices and urine leakage in the White and Chi-
nese women observed in our study. This find-
ing may thus be due to chance, or it may be
related to factors that were not assessed in
this study.

In the longitudinal analysis of the Califor-
nia participants, White and Chinese women
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TABLE 3—Adjusted Odds Ratios (AOR) and Associated 95% Confidence Intervals (CI) for Factors Associated 
With Use of Spiritual Therapies Among California SWAN Participants, by Ethnicity

White (n = 186) Japanese (n = 90) Chinese (n = 210)

Independent Variables AOR 95% CI AOR 95% CI AOR 95% CI

Symptoms

Psychological

Most/all 3.58 1.18, 10.88 —a 4.84 1.49, 16.04

Some 1.57 0.49, 5.03 — 2.82 0.80, 9.99

None 1 NA — 1 NA

Urine leaks 3.11 1.43, 6.79 — 3.20 1.33, 7.69

Baseline CAM use

Nutritional remedies — — 2.59 1.05, 6.40

Psychological remedies 4.41 2.03, 9.58 — —

CAM for menopause — 0.08 0.002, 3.88 2.34 0.80, 6.79

Other correlates

Age 0.96 0.82, 1.05 1.46 0.93, 2.28 0.92 0.78, 1.08

Education — 0.003 <.001, 0.10 1.18 0.47, 2.98

Income — 0.07 0.004, 1.06 1.26 0.53, 3.00

Change in health status

Improved 1.40 0.56, 3.47 0.002 <.001, 0.20 —

No change 0.58 0.25, 1.37 5.74 0.45, 73.00 —

Worse 1 NA 1 NA —

Physical role limitations 1.01 1.00, 1.02 — 0.99 0.98, 1.00

Vitality score — — 1.04 1.01, 1.07

Menopause transition

Pre- to perimenopausal — 0.05 0.002, 0.86 —

Peri- to perimenopausal — 0.20 0.01, 2.92 —

Pre- to premenopausal — 1 NA —

Physical activity 0.81 0.65, 1.00 — —

CES-D ≥ 16 — — 0.34 0.09, 1.33

Aging attitudes 1.23 1.08, 1.40 1.58 1.03, 2.41 —

Stress — 2.84 1.41, 5.74 1.10 0.93, 1.30

Note. SWAN = Study of Women’s Health Across the Nation; CAM = complementary and alternative medicine; CES-D = Center for Epidemiologic Studies Depression Scale; NA = not applicable.
aVariable not included in model.

reporting psychological symptoms at baseline
were more likely than those not reporting
these symptoms to report use of spiritual ther-
apies at the first-year follow-up. One possible
explanation for this finding might be that
women with psychological symptoms also ex-
perienced more physical symptoms and thus
may have been more likely to seek remedies.
However, we found that presence of other
symptoms (vasomotor and somatic) had no ef-
fect on the relationship between psychological
symptoms and use of spiritual therapy. Al-
though no clinical evidence exists for the ben-
efits of spiritual methods used for psychologi-
cal symptoms during midlife, there is growing

evidence that the individual practice of spiri-
tuality and prayer has positive benefits for
physical and mental health.22,23 It was unclear
in our study whether the use of spiritual ther-
apies by women with psychological symptoms
was a therapeutic or preventive approach.
However, given the positive health profile of
CAM users in this sample, these women may
have been engaging in spirituality-based prac-
tices as a health maintenance measure.

Japanese women who reported anxiety
symptoms and Chinese women who reported
psychological symptoms at baseline were
more likely to report herb use at the subse-
quent visit. There is as yet no reliable evi-

dence that herbal remedies are effective in
treating psychological or anxiety-related
symptoms in midlife women.24,25 However,
herbal remedies are an important component
of traditional Chinese medicine26,27 and, to a
lesser extent, Japanese medicine,28 which
may explain Asian women’s greater likelihood
of reporting herb use.

Although no studies have been conducted
specifically to examine midlife CAM use, a
1997 national survey of the English-speaking
population by Eisenberg and colleagues
found that chronic conditions, including back
pain, depression, and anxiety, were the pri-
mary reasons for CAM use.15 This implies
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TABLE 4—Adjusted Odds Ratios (AOR) and Associated 95% Confidence Intervals (CI) for Factors Associated With Use of Physical Manipulation
Methods Among California SWAN Participants, by Ethnicity

White (n = 186) Japanese (n = 90) Chinese (n = 210)

Independent Variables AOR 95% CI AOR 95% CI AOR 95% CI

Symptoms

Vasomotor

Most/all —a — 5.66 1.02, 31.30

Some — — 1.60 0.53, 4.85

None — — 1 NA

Baseline CAM use

Herbs 2.90 0.99, 8.50 — —

Physical remedies 21.77 7.31, 64.78 8.08 1.81, 35.97 7.92 2.83, 22.18

Psychological remedies 4.00 1.67, 9.54 — —

Folk remedies 0.09 0.02, 0.49 — —

Other correlates

Age 0.93 0.81, 1.07 — 0.77 0.64, 0.92

Income <$75 000/y — — 0.61 0.24, 1.56

Less than college education — 0.21 0.05, 0.85 0.71 0.27, 1.90

Change in health status

Improved 1.15 0.37, 3.61 — —

No change 1.50 0.54, 4.20 — —

Worse 1 NA — —

Menopause transition

Pre- to perimenopausal — 3.86 0.53, 28.07 —

Peri- to perimenopausal — 1.46 0.23, 9.22 —

Pre- to premenopausal — 1 NA —

Ever smoked 3.28 1.33, 8.08 — —

Physical activity — — 0.98 0.74, 1.29

Body mass index — — 1.01 0.90, 1.13

Bodily pain score — — 0.97 0.95, 1.00

Somatosensory score 1.08 0.91, 1.28 — 0.91 0.76, 1.09

Aging attitudes — 1.39 1.01, 1.93 1.16 1.01, 1.33

Emotional role limitations 0.98 0.97, 0.99 — —

Social support — 0.61 0.43, 0.88 —

Stress — — 0.84 0.69, 1.01

Note. SWAN = Study of Women’s Health Across the Nation; CAM = complementary and alternative medicine; NA = not applicable.
aVariable not included in model.

that CAM is primarily a therapeutic, rather
than preventive, approach for the general
adult population. However, among the Cali-
fornia SWAN sample, baseline use of CAM
therapy was the most consistent predictor of
subsequent use, which indicates that women
were already using these therapies and that,
at the point in midlife at which they were sur-
veyed, symptom relief was not a primary rea-
son for CAM use. In our sample, premeno-
pausal health behaviors and beliefs were the
primary determinants of choosing CAM ther-

apy in the early stages of the menopausal
transition.

Our study had several limitations. The 2
California cohorts used in the longitudinal
study are not representative of midlife women
in the general population. The study partici-
pants lived on the West Coast, were highly
educated, had higher-than-average incomes,
and were health conscious enough to partici-
pate in a longitudinal study of women’s
health. However, the sample was selected to
be largely representative of the communities

from which they were derived, and ethnic
and sociodemographic variation was taken
into account in the multivariate models. Fur-
thermore, this study was conducted in a geo-
graphic area with enough CAM users to make
the analyses statistically robust. There were
few differences between participants and non-
participants in terms of demographic vari-
ables. Compared with nonparticipants in the
longitudinal CAM study, participants were
slightly older, more educated, and less likely
to use CAM at baseline. Therefore, although
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we may be underestimating CAM use in this
study, there is no reason to expect participa-
tion bias to affect the relationship between
symptom reports and CAM use.

The longitudinal associations between
symptoms, sociodemographic factors, and
CAM use would be more informative if the
reasons for CAM use were better docu-
mented. At the baseline visit, participants
were asked whether they chose CAM thera-
pies specifically to address menopausal con-
cerns. However, we had too few respondents
to analyze the data with reasonable precision.

In addition, it would have been optimal to
examine the timing of initiation of CAM ther-
apy with respect to symptom reports. For ex-
ample, women who were not symptomatic at
baseline but who developed symptoms dur-
ing the first year of follow-up may have initi-
ated CAM use during that time for symptom
relief. When we analyzed the incidence of
symptoms during the first year by CAM use
at first-year follow-up and then by ethnicity,
the proportion of women who developed
symptoms during the first year of follow-up
was similar for those who did and those who
did not report use of each of the CAM thera-
pies at first-year follow-up. In a small per-
centage of these comparisons, a higher pro-
portion of women in the non–CAM use
group developed symptoms within the first
year, relative to those who were using CAM
by first-year follow-up. This finding lends fur-
ther evidence to our conclusion that the pres-
ence of symptoms, either at baseline or dur-
ing the first year, was not the primary factor
associated with CAM use at the first-year fol-
low-up visit.

In this cohort of Asian and White women
in California, use of alternative therapies was
prevalent and diverse. During the early
stages of menopause, psychological symp-
toms were predictive of use of spiritual ther-
apies, but symptom relief per se did not ap-
pear to be a primary reason for CAM use.
Baseline CAM use was a primary predictor
of subsequent use, which implies that pre-
menopausal health behaviors were impor-
tant determinants of choice of therapy dur-
ing the transition. Studies are under way in
this cohort to examine long-term CAM use
during the perimenopausal and postmeno-
pausal periods.

About the Authors
Yali A. Bair and Ellen B. Gold are with the Department of
Epidemiology and Preventive Medicine, University of Cali-
fornia, Davis. Gail A. Greendale is with the Division of
Geriatrics, University of California, Los Angeles. Barbara
Sternfeld is with the Department of Epidemiology and Bio-
statistics, Division of Research, Kaiser Permanente, Oak-
land, Calif. Shelley R. Adler is with the Department of An-
thropology, History and Social Medicine, University of
California, San Francisco. Rahman Azari is with the De-
partment of Statistics, University of California, Davis.
Martha Harkey is with the Department of Medical Phar-
macology and Toxicology, School of Medicine, University
of California, Davis.

Requests for reprints should be sent to Yali A. Bair, BA,
Department of Epidemiology and Preventive Medicine,
University of California, Davis, One Shields Ave, TB 168,
Davis, CA 95616 (e-mail: yabair@ucdavis.edu).

This article was accepted June 11, 2002.

Contributors
Y. Bair, the principal investigator, was responsible for
generating the study hypotheses and analytic design,
analyzing and interpreting the data, drafting and re-
vising the article, and coordinating its submission for
publication. E. B. Gold, the co–principal investigator
for SWAN at the northern California site, worked on
study design, analyses, and data interpretation. G. A.
Greendale, the principal investigator for SWAN at the
southern California site, worked on the design of the
alternative medicine survey instruments and study
design and data interpretation. B. Sternfeld, the
co–principal investigator for SWAN at the northern
California site, was the author of the physical activity
survey instrument used in SWAN and worked on
study design and data interpretation. S. R. Adler, one
of the primary authors of the alternative medicine
surveys used in SWAN, worked on data interpreta-
tion. R. Azari was the statistician responsible for ana-
lytic design and data interpretation. M. Harkey, an al-
ternative medicine expert, played a significant role in
study design and data interpretation for this study. All
authors took part in the preparation and revision of
the article.

Acknowledgments
The Study of Women’s Health Across the Nation
(SWAN) was funded by the National Institute on Aging,
the National Institute of Nursing Research, and the Of-
fice of Research on Women’s Health of the National In-
stitutes of Health (NIH). Supplemental funding from the
National Institute of Mental Health, the National Insti-
tute on Child Health and Human Development, the Na-
tional Center for Complementary and Alternative Medi-
cine, and the Office of AIDS Research is also gratefully
acknowledged. Supplemental funding for the site-
specific study in California was provided by the Na-
tional Institute on Aging and the Center for Comple-
mentary and Alternative Medicine.

We thank the study staff at each site and all of the
women who participated in SWAN. SWAN sites and of-
ficers are as follows. Clinical centers: University of
Michigan, Ann Arbor—Mary Fran Sowers, principal in-
vestigator (PI) (NIH grant U01 NR04061); Massachu-
setts General Hospital, Boston, Mass—Robert Neer, PI,
1995–1999; Joel Finkelstein, PI, 1999–present (U01
AG12531); Rush University, Rush-Presbyterian–St
Luke’s Medical Center, Chicago, Ill—Lynda Powell, PI
(U01 AG12505); University of California, Davis/

Kaiser—Ellen Gold, PI (U01 AG12554); University of
California, Los Angeles—Gail A. Greendale, PI (U01
A12539); University of Medicine and Dentistry–New
Jersey Medical School, Newark—Gerson Weiss, PI (U01
AG12535); University of Pittsburgh, Pittsburgh, Pa—
Karen Matthews, PI (U01 AG12546). Central Labora-
tory: University of Michigan, Ann Arbor—Rees Midgley,
PI, 1995–2000; Dan McConnell, PI, 2000–present
(U01 AG12495, Central Ligand Assay Satellite Ser-
vices). Coordinating center: Epidemiology Data Center,
University of Pittsburgh Graduate School of Public
Health—Karen Matthews, PI (U01 AG12546–09).
Steering committee: Chris Gallagher, chair, 1995–
1996; Jennifer Kelsey, chair, 1996–present. NIH proj-
ect offices: National Institute on Aging, Bethesda, Md—
Sherry Sherman, Marcia Ory, 1994–2001; National In-
stitute of Nursing Research, Bethesda, Md—Carole
Hudgings.

Human Participant Protection
The institutional review board for each site granted ap-
proval for the inclusion of human participants in
SWAN. Each participant signed an approved consent
form before data collection began.

References
1. Greendale GA, Sowers M. The menopause transi-
tion. Endocrinol Metab Clin North Am. 1997;26:
261–277.

2. Conboy L, Domar A, O’Connell E. Women at
mid-life: symptoms, attitudes, and choices, an Internet
based survey. Maturitas. 2001;38:129–136.

3. Kass-Annese B. Alternative therapies for meno-
pause. Clin Obstet Gynecol. 2000;43:162–183.

4. Thacker HL, Booher DL. Management of peri-
menopause: focus on alternative therapies. Cleve Clin J
Med. 1999;66:213–218.

5. Seidl MM, Stewart DE. Alternative treatments for
menopausal symptoms. Qualitative study of women’s
experiences [published erratum appears in Can Fam
Physician. 1998;44:1598]. Can Fam Physician. 1998;
44:1271–1276.

6. Sowers MF, Crawford SL, Sternfeld B, et al.
SWAN: a multicenter, multiethnic community-based co-
hort study of women and the menopausal transition.
In: Lobo RA, Kelsey J, Marcus R, eds. Menopause: Biol-
ogy and Pathobiology. San Diego, Calif: Academic Press;
2000.

7. Ware JE Jr, Sherbourne CD. The MOS 36-item
short-form health survey (SF-36), I: conceptual frame-
work and item selection. Med Care. 1992;30:
473–483.

8. Sternfeld B, Ainsworth BE, Quesenberry CP. Phys-
ical activity patterns in a diverse population of women.
Prev Med. 1999;28:313–323.

9. Baecke JA, Burema J, Frijters JE. A short question-
naire for the measurement of habitual physical activity
in epidemiological studies. Am J Clin Nutr. 1982;36:
936–942.

10. Radloff L. The CES-D scale: a self-report depres-
sion scale for research in the general population. Appl
Psychol Meas. 1977;1:385–401.

11. Cohen S, Williamson G. Perceived stress in a
probability sample of the United States. In: Spacan S,
Oskam S, eds. The Social Psychology of Health. New-
bury Park, Calif: Sage; 1988:31–67.



American Journal of Public Health | November 2002, Vol 92, No. 111840 | Research and Practice | Peer Reviewed | Bair et al.

 RESEARCH AND PRACTICE 

12. Sherbourne CD, Stewart AL. The MOS social sup-
port survey. Soc Sci Med. 1991;32:705–714.

13. Lasher KP, Faulkender PJ. Measurement of aging
anxiety: development of the Anxiety about Aging
Scale. Int J Aging Hum Dev. 1993;37:247–259.

14. Barsky AJ, Goodson JD, Lane RS, Cleary PD. The
amplification of somatic symptoms. Psychosom Med.
1988;50:510–519.

15. Eisenberg DM, Davis RB, Ettner SL, et al. Trends
in alternative medicine use in the United States,
1990–1997: results of a follow-up national survey.
JAMA. 1998;280:1569–1575.

16. Paramore LC. Use of alternative therapies: esti-
mates from the 1994 Robert Wood Johnson Founda-
tion National Access to Care Survey. J Pain Symptom
Manage. 1997;13:83–89.

17. Astin JA. Why patients use alternative medicine:
results of a national study. JAMA. 1998;279:
1548–1553.

18. Gold EB, Sternfeld B, Kelsey JL, et al. Relation of
demographic and lifestyle factors to symptoms in a
multi-racial/ethnic population of women 40–55 years
of age. Am J Epidemiol. 2000;152:463–473.

19. Bachmann GA. Vasomotor flushes in menopausal
women. Am J Obstet Gynecol. 1999;180(3 Pt 2):
S312–S316.

20. Johnson SR. Menopause and hormone replace-
ment therapy. Med Clin North Am. 1998;82:297–320.

21. Boulet MJ, Oddens BJ, Lehert P, Vemer HM,
Visser A. Climacteric and menopause in seven South-
east Asian countries. Maturitas. 1994;19:157–176.

22. Mueller PS, Plevak DJ, Rummans TA. Religious in-
volvement, spirituality, and medicine: implications for
clinical practice. Mayo Clin Proc. 2001;76:1225–1235.

23. Strawbridge WJ, Shema SJ, Cohen RD, Kaplan
GA. Religious attendance increases survival by improv-
ing and maintaining good health behaviors, mental
health, and social relationships. Ann Behav Med. 2001;
23:68–74.

24. Hardy ML. Herbs of special interest to women.
J Am Pharm Assoc (Wash). 2000;40:234–242; quiz
327–329.

25. A Handbook of Traditional Chinese Gynecology.
Boulder, Colo: Blue Poppy Press; 1995.

26. Ernst E, ed. The Desktop Guide to Complementary
and Alternative Medicine. London, England: Harcourt
Publishers Limited; 2001.

27. Chen YC. Chinese values, health and nursing.
J Adv Nurs. 2001;36:270–273.

28. Lock M. Encounters With Aging: Mythologies of
Menopause in Japan and North America. Berkeley: Uni-
versity of California Press; 1993.

This new publication is a compilation of 
essays and case studies regarding research

initiatives undertaken by university public
health researchers and social scientists partnered
with community organizations. By integrating
the perspectives of the both parties, experiences
and lessons learned across diverse situations are
expertly shared. 

ISBN 0-87553-179-2
2001  ❚ 260 pages ❚ softcover
$31.95 APHA Members
$41.50 Nonmembers
plus shipping and handling

Collaborative Research
University and Community Partnership

Edited by Myrtis Sullivan, MD, MPH,
and James G. Kelly, PhD

American Public Health Association
Publication Sales
Web: www.apha.org
E-mail: APHA@TASCO1.com
Tel: (301) 893-1894
FAX: (301) 843-0159

CR02J1

NEW

from 

APHA




