
Use of herbal alternative medicine in the US population
is on the rise. Eisenberg’s landmark study found that
herbals were used by 3% of Americans in 1991; by 1997,
this rate had increased to 12%.1 The most recent large-scale
survey of mixed-aged community adults found that herbal
products and other “natural” supplements were being
used by 14% of those surveyed, of whom 16% were also pre-
scription drug users and 22% were fluoxetine users.2 In

mixed-age samples, various correlates of alternative med-
icine use reported include higher education level, psychi-
atric illness or symptoms, poorer health status, holistic
orientation, female gender, and affluence.3

There are limited data on use of herbals/supplements
among the elderly. While Busto et al4 found that 5% of
Canadian community elderly used herbal products as hyp-
notics and Foster et al5 found that 8% of older adults sur-
veyed used herbals, Astin et al6 reported a much higher
rate of herbal use, 24%, among their study population of
California Medicare enrollees. In the latter study, herbal
use significantly correlated with education, depression
and anxiety, and younger age. Notably, the education level
of the Astin et al sample was high: 75% had at least some
college education, and 15% had graduate degrees; among
users of herbals/supplements, 53% had graduate degrees.

Two studies have examined use of herbals/supplements
in patients with cognitive complaints. Coleman et al sur-
veyed caregivers of patients with Alzheimer’s disease (AD)
and found that 11% of patients had tried herbal prepara-
tions and 9% had tried dietary supplements touted as
“smart pills.”7 No patients had taken these alternative ther-
apies for behavioral problems; use was largely confined to
the first 2 years of illness and did not correlate with any
caregiver characteristics. Another study in a dementia
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clinic surveyed caregivers about referred patients (none of
whom actually had dementia); herbals/supplements were
being used by 10% of these patients.8 In terms of depres-
sion or depression in dementia, there do not appear to be
any elder-specific studies to date.

As is well known to physicians (but not to many con-
sumers), producers of herbals/supplements are not required
to submit proof of safety and efficacy to the US Food and
Drug Administration prior to marketing. In addition,
physicians are often not informed of the use of
herbals/supplements by their patients.1 As such, the
adverse effects and drug interactions of these preparations
are discovered empirically as patients take these sub-
stances in combination with other medications. Reports of
drug interactions have included ginkgo and antiplatelet
agents,9-10 ginkgo and trazodone,11 St John’s wort and
serotonin reuptake inhibitors,12 St John’s wort and war-
farin,13 St John’s wort and cyclosporin,14 St John’s wort and
digoxin,15 ginseng and monoamine oxidase inhibitors,16 and
ginseng and warfarin.17 Drug interactions are a particu-
lar concern in the elderly, many of whom are taking mul-
tiple prescription and nonprescription medications. Late-life
depression and dementia are frequently associated with
other comorbid illnesses;18 as such, drug interactions are
an additional serious concern in elderly patients with
depression and/or dementia.

Given the limited information regarding use of
herbals/supplements among elderly patients with depres-
sion and/or dementia, the purpose of this study was to pro-
vide a preliminary estimate of herbal/supplement use as
part of a larger study on outcomes in elderly veterans with
depression and/or dementia. Use of herbals/supplements in
younger adults has correlated with factors including female
gender, affluence, and higher education levels. As we
decided to study this issue in an elderly veteran popula-
tion (mostly men with lower mean socioeconomic status
and education levels than the Astin study6), we hypothe-
sized that the use of herbals/supplements would be sig-
nificantly lower than that found in the latter study (24%)
and likely lower than the rates found in previous com-
munity studies. In light of recent findings of drug inter-
actions and potential side effects with herbals/supplements,
we thought it was important to have a preliminary esti-
mate of use of herbals/supplements among veterans who
may have poorer health status and more medical condi-
tions than nonveteran patient populations, related in part
to the older age of veteran patients.19 We also sought to
examine to what extent the caregivers of these patients
themselves might be using herbals/supplements.

METHODS

This study was conducted as part of a larger project, a 1-
year observational study comparing outcomes among eld-

erly subjects with depression, dementia, and coexisting
dementia and depression. Another part of the project
examined outcomes among caregivers of these groups of
subjects. Questions regarding use of herbals/supplements
were included as part of the overall project questionnaire.

Subjects were recruited from inpatient (medical/surgical
and psychiatric units) and outpatient (both primary and
specialty clinics) settings at the Veterans Affairs (VA) Ann
Arbor Healthcare System between 1998 and 2000 and
screened using the Geriatric Depression Scale (GDS)20

and the Mini-Mental State Exam (MMSE).21 Individuals
scoring either greater than 5 on the GDS and/or less than
23 on the MMSE who were willing to participate then com-
pleted written informed consent procedures after a descrip-
tion of the study and its risks and benefits. If a subject’s
competence was in doubt, consent was obtained from, in
order of legal priority, the legally appointed guardian,
power of attorney, spouse, adult son or daughter, or adult
sibling.

Following informed consent, individuals with positive
screens had a diagnostic interview with a board-certified
geriatric psychiatrist (H.C.K.) as well as review of the
VA’s electronic chart for further history, laboratory stud-
ies, and so forth. Dementia diagnoses were made using
National Institute of Neurological and Communicative
Disorders and Stroke and Alzheimer Disease and Related
Disorders Association (NINCDS-ADRDA)22 criteria for
probable or possible AD and National Institute of Neuro-
logical Disorders and Stroke and Association Interna-
tionale pour la Recherche et l ’Enseignement en
Neurosciences (NINDS/AIREN)23 criteria for probable or
possible vascular dementia. Diagnostic and Statistical
Manual of Mental Disorders, fourth edition (DSM-IV),24 cri-
teria were used to make the diagnosis of depression. In the
case of making the diagnosis of depression in subjects
with dementia, “overlap” symptoms (such as weight loss
that could be common either to depression or dementia)
were included as depressive symptoms when they had
been present for at least 2 weeks and represented an
acute change from previous function (eg, over several
weeks’ time). Following this interview process, subjects diag-
nosed with probable major depression, dementia (either AD
or vascular), or depression in dementia were invited to par-
ticipate in the study. Individuals who did not meet crite-
ria for dementia or depression were excluded from further
study at that point. Many of the included subjects had care-
givers who either helped direct or did direct the subject’s
health care; these caregivers were also invited to partici-
pate in the caregiver arm of the study.

A total of 215 patients recruited or referred to the study
were screened for depression and dementia. Of these, 123
had positive screens for depression and/or dementia and
were invited to complete the diagnostic interview. Fourteen
patients with positive screens declined further participa-
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tion; 27 of the remaining 109 potential subjects were
excluded following diagnostic interview as they did not meet
criteria for major depression and/or dementia or had cog-
nitive impairment due to other causes (B12 deficiency,
Parkinson’s disease, etc). In most cases, dementia and
depression as determined by study interview had been diag-
nosed prior to the study by treating/nonstudy physicians
(97% of subjects with dementia and 86% of subjects with
depression). The final sample included 27 subjects with
major depression, 26 subjects with dementia, and 29 sub-
jects with depression/dementia. For the purposes of the
herbal/supplement survey, these patients were added
together to comprise the subject group (n = 82). Of the entire
subject group, 56 patients had caregivers who comprised
the caregiver group.

Use of herbals/supplements was defined as use of
either herbal products (ginkgo biloba, St John’s wort, etc)
or other “natural” supplements (melatonin, glucosamine,
etc). As part of the larger study survey, subjects and par-
ticipating caregivers were asked, “Have you ever taken any
‘natural,’ ‘alternative,’ or herbal (ginkgo, St John’s wort)
treatments, supplements, or any items from a health food
store?” Those responding affirmatively were questioned fur-
ther regarding details of usage (types of herbals/supplements,
time frame of past/current usage). In subjects with demen-
tia, caregiver corroboration regarding both the subject’s use
of herbals/supplements as well as other medications was
obtained.

In addition to the above information, subjects’ med-
ication lists were obtained from 2 sources: (1) the subject’s
personal medication list and (2) the VA’s computerized
pharmacy data. Specific medications of interest included
those with potential interactions with herbals/supplements
(eg, ginkgo biloba and aspirin, St John’s wort and digoxin,
psychotropics or medications with psychoactive properties).
At study intake, total medical illness burden was assessed
via the Cumulative Illness Rating Scale (CIRS).25 Care-
givers’ use of insomnia treatments was also collected.

Categorical differences were assessed using chi-square
tests of independence, and continuous variables were com-
pared by analysis of variance (ANOVA). Tukey’s HSD pro-
cedure was used to test post-hoc differences between
diagnostic groups. A criterion alpha level of .05 was used
throughout. Spearman correlation coefficients were
employed to examine the strength of the relationship
between use of herbals/supplements and variables includ-
ing those potentially affecting such use based on prior
studies. For subjects, the latter included marital status, edu-
cation level, MMSE score (level of cognition), CIRS score
(total medical illness burden), GDS score (depression
severity), and treatment of depression by the subject’s
treating physician. For caregivers, variables included in the
herbal/supplement correlation analysis included age, gen-
der, education level, self-rated health status, self-reported
psychiatric symptoms, and level of caregiver burden.

RESULTS

A total of 82 subjects with dementia and/or depression and
a total of 56 caregivers were studied. The mean age of sub-
jects was 79.1 years. All subjects were male. The majority
of subjects (76%, n = 62) were Caucasian, with 16% African
American, 6% Hispanic, and 2% other races/ethnicities.
Notably, 76% (n = 62) of subjects had an education level
of high school or less. Sixty-three percent (n = 52) of sub-
jects were married, and 68% (n = 56) of subjects had care-
givers. Mean and range screening test scores for the entire
(n = 82) subject group were mean MMSE = 19.5, range =
0-30; mean GDS = 6.6, range 0-15; and mean CIRS = 9.2,
range = 2-21.

Among the study subgroups, there were no significant
demographic differences except for mean age. Age was
significantly higher in subjects with dementia alone (81.7
years) or coexisting dementia and depression (80.8 years)
than in subjects with depression alone (74.5 years; F =
11.61, df = 2, 79, P < .0001). For the subject subgroups, mean
screening test scores were mean MMSE for depression-
alone subjects = 26.6, for dementia-alone subjects = 16.6,
for depression/dementia subjects = 15.2; mean GDS for
depression-alone subjects = 9.7, for dementia-alone sub-
jects = 2.7, for depression/dementia subjects = 6.9; and mean
CIRS for depression-alone subjects = 11.3, for dementia-
alone subjects = 8.5, and for depression/dementia sub-
jects = 10.3. Subjects with depression alone had signifi-
cantly higher levels of medical burden as reflected on
mean CIRS score than subjects with dementia alone (F =
3.74, df = 2,79, P < .03).

Among herbal/supplement users, mean age was 76.2
years. Eighty percent (n = 12) of herbal/supplement users
were Caucasian, and 60% (n = 9) had a high school education
or less. Eighty-seven percent (n = 13) of herbal/supplement
users were married, and 53% (n = 8) had caregivers. Mean
and range screening test scores for the herbal/supplement
users (n = 15) were as follows: mean MMSE = 22.9, range =
4-29; mean GDS = 6.7, range = 0-15; and mean CIRS = 9.5,
range = 4-16. Further analyses were performed to test for
significant demographic or test score differences between
the herbal/supplement group and the remainder of the over-
all subject group (n = 67). Herbal/supplement users were
significantly more likely to be married than those who did
not use herbals/supplements (54%, n = 36; χ2  = 5.53, df =
1, P < .02). Herbal/supplement users were also younger,
had more education, and had a higher mean MMSE score
than nonusers (mean age = 79.7, 82% [n = 55] with high
school education or less, and mean MMSE = 19.0), but these
differences were significant at trend levels only (0.06,
0.07, and 0.098, respectively).

The majority of caregivers (71%, n = 40) were elderly
female spouses of subjects.The mean age of caregivers was
67 years. Eighty-two percent (n = 46) were Caucasian, 16%
were African American, and 2% were Hispanic.



Subject Use of Herbals/Supplements
Eighteen percent (n = 15) of subjects had recent (in the past
several years) or current herbal/supplement use. Use of
herbals/supplements by these subjects is detailed in Table 1.

Twelve percent (n = 10) of subjects were using
herbals/supplements at intake into the study. Over the 12-
month study period, 15% (n = 12) of the subjects used
herbals/supplements. The single most commonly used
herbal/supplement, taken by 47% of subjects using
herbals/supplements, was ginkgo biloba; the majority of
ginkgo users (71%) had dementia (alone or coexisting with
depression).The next most commonly used herbal/supplement
was St John’s wort, taken by 27% of subjects who used
herbals/supplements; all users of St John’s wort had
depression (alone or coexisting with dementia). Other

herbals/supplements used less commonly included gin-
seng, echinacea, ginger root, “Reliv” supplement, saw pal-
metto, and GH3. Only 2 subjects using herbals/supplements
also had a caregiver who was using herbals/supplements.

Caregiver Use of Herbals/Supplements
Sixteen percent of caregivers (n = 9) were using
herbals/supplements; use of herbals/supplements by
these caregivers is also listed in Table 1. As above, only 2
of these caregivers took care of a subject who was also using
herbals/supplements. Of caregivers using herbals/
supplements, 88.9% (n = 8) were the female elderly
spouses or significant others of subjects. The most com-
monly used herbals/supplements were ginkgo biloba and
melatonin, each taken by 33% of caregivers using
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Table 1. Subjects and Caregivers Who Used Herbals and Supplements

Subject/ Herbal/ Concurrent Psychotropics/Psychoactives
Caregiver Diagnosis Supplement Time of Use or Potential Drug Interactions

Subject
1 DEP Ginkgo biloba, ginseng Baseline through 12 months Aspirin, ibuprofen, phenytoin, oxazepam, digoxin, lamotrigine
2 DEP St John’s wort Baseline through 12 months Mirtazepine, oxazepam (B-6 months), alprazolam, clonazepam,

zolpidem (month 12)
3 CDD/AD Ginger root Baseline Carbemazepine, gabapentin, sertraline, risperidone, Tylenol 

with codeine, aspirin
4 DEM/AD Ginkgo biloba Year prior to study
5 CDD/VD St John’s wort Year prior to study and 6 months Nefazodone, trazodone, valproic acid (month 6)
6 CDD/AD Ginkgo biloba Baseline Aspirin, paroxetine, haloperidol, oxazepam
7 DEP St John’s wort Year prior to study
8 DEM/VD Ginkgo biloba Prior to study

“Doctor Whitaker’s” Baseline through 12 months
Ginseng Months 3-12
Lutein Months 6-12
Bilberry Months 6-12
“MSM” Month 12

9 DEM/AD Ginkgo biloba Baseline through 12 months Phenytoin
Saw palmetto Month 6
Ginseng Month 6

10 DEP “Reliv” supplement Baseline through 12 months Sertraline, aspirin
11 DEM/AD Ginkgo biloba Three years prior to study

Echinacea Baseline
12 DEP Ginseng Baseline Digoxin, paroxetine
13 DEP St John’s wort Year prior to study
14 DEP Ginkgo biloba Year prior, months 6-12
15 CDD/AD “GH3” supplement Baseline Naproxen, lorazepam, Tylenol with codeine

“Arthro-Z” supplement Months 3-12
Caregiver

1 St John’s wort Baseline, 6 months, 12 months
2 Ginkgo biloba Baseline to 3 months “Tylenol PM” (baseline)

Uva ursi 3 months Alprazolam (month 3)
3 Ginkgo biloba Baseline
4 “Reliv” supplement Baseline through 12 months
5 Ginkgo biloba Baseline

Melatonin Baseline
6 Valerian root Baseline Antihistamine for sleep

Melatonin Baseline
Glucosamine/
chondroitin 3 months

7 “MSM” Baseline
8 Arnica Baseline

Evening primrose 3 months
Melatonin 3 months

9 Cod liver oil Baseline “Tylenol PM” (baseline)

Note: DEP = major depression; DEM/AD = Alzheimer’s dementia; DEM/VD = vascular dementia; CDD/AD = coexisting major depression and Alzheimer’s dementia; CDD/VD = coexist-
ing major depression and vascular dementia.



Use of Herbal Products by Elderly Veterans / Kales et al 29

herbals/supplements. Use of herbals/supplements in care-
givers was notable for usage of a variety of less common
herbals/supplements including uva ursi, valerian, and
evening primrose. Forty-four percent (n = 4) of caregivers
taking herbals/supplements suffered the death of the sub-
ject (spouse, n = 3, or father, n = 1) during the study period.

Correlations With Subject and 
Caregiver Use of Herbals/Supplements
Additional analyses were performed to examine the cor-
relation of various subject and caregiver variables with use
of herbals/supplements. Use of herbals/supplements in
subjects correlated with marital status (being married: cor-
relation coefficient = 0.25965, P < .02) but did not corre-
late with any of the other variables examined including
education level, severity of medical illness burden, level of
cognition (MMSE score), depression severity (GDS score),
or treatment of depression. Herbal/supplement use in
caregivers did not correlate with any of the variables
examined, which included age, gender, education level,
self-rated health status, self-reported psychiatric symptoms,
and level of caregiver burden.

Potential Herb-Drug Interactions 
During the Study Period
Concomitant use of prescription or nonprescription medica-
tions with the potential to interact with herbals/supplements
taken by subjects and caregivers during the study period
is noted in Table 1. Of subjects using herbals/supplements
during the actual study period, 75% (n = 9) took either con-
current psychotropics (selective serotonin reuptake
inhibitors, trazodone, etc), psychoactive agents (codeine),
or other drugs (digoxin, aspirin, etc) that could potentially
interact with the herbal/supplement (though no such inter-
actions were reported). Thirty-three percent (n = 3) of
caregivers using herbals/ supplements also took concur-
rent medications for insomnia.

Seventy-five percent (n = 42) of the overall subject
group with depression were taking conventional antide-
pressants, while a lower percentage, 55% (n = 6), of
depressed users of herbals/supplements were taking con-
ventional antidepressants. Only 1 subject (subject 2) took
St John’s wort concurrent with a conventional antide-
pressant (undocumented in his psychiatrist’s notes). This
subject with refractory depression thought the herbal
treatment might help where the prescription medications
had not.

While 33% (n = 18) of the overall subject group with
dementia were taking cholinesterase inhibitors, none of the
subjects with dementia using herbals/supplements were
taking cholinesterase inhibitors concurrently. Of subjects
with dementia using herbals/supplements, 2 subjects (sub-
jects 6 and 9) had tried cholinesterase inhibitors prior to
the study, and 1 subject (subject 4) took donepezil after stop-
ping ginkgo during the study period.

Physician Documentation of 
Herbal/Supplement Use
Treating/nonstudy physician notes contemporaneous with
herbal/supplement use were available for 13 of the 15
subjects. Review of these notes revealed that physicians
mentioned subjects’ herbal/supplement use in 46% (n = 6) of
subjects in at least 1 chart note. In the remaining 7 subjects,
no mention was made of subject’s use of herbals/supplements
either in the text or medication list portions of the physi-
cians’ notes. Only 2 (15%) of the physician notes docu-
mented a discussion of potential interactions of herbals with
prescribed medications.

DISCUSSION

Use of herbals/supplements was found in 18% of elderly
veteran subjects with depression and/or dementia and in
16% of their caregivers. Ginkgo biloba was the single most
commonly used herbal/supplement in both subjects and
their caregivers. Subject use of herbals/supplements cor-
related only with marital status, and caregiver use of
herbals/supplements did not correlate with any of the
examined variables; the ability to detect significant cor-
relations was likely limited by the small sample size.
Herbal/supplement users were significantly more likely to
be married than those who did not use these products.
Users of herbals/supplements were also younger, had more
education, and had a higher mean MMSE than did
nonusers; however, these differences were significant at a
trend level only. Of notable concern, a majority (75%) of the
subject group using herbals/supplements during the study
period were taking concurrent psychotropic, psychoactive,
or other medications with the potential to interact with
these substances, and many subjects’ herbal/supplement
use was not documented in contemporaneous treating
physician notes.

We were surprised by the extent of use of herbals/
supplements in our elderly veteran sample. Prior research
has suggested that a strong correlate of herbal alternative
medicine usage is level of education; in the Astin et al study,
for example, 53% of those using herbal alternative medi-
cine had graduate degrees, whereas only 25% had high
school or less education.6 While the education level of sub-
jects using herbals/supplements in our sample was
higher than that of nonusers, it was still markedly lower
than the Astin et al sample; 60% of our subjects using
herbal/supplements had high school or less education.

Alternative medicine use may be higher in patients
with certain diseases such as arthritis or psychiatric ill-
ness.3 We speculate that use of herbals/supplements may
also be higher in the elderly with neuropsychiatric symp-
toms or syndromes such as dementia or late-life depres-
sion. We did not record the specific reasons for which
subjects were using herbals/supplements. The majority
were taking either ginkgo or St John’s wort; presumably,



these products were taken to enhance cognition or to
reduce depressed mood respectively. Many users of
herbals/supplements with depression and/or dementia
were not treated with either conventional antidepressants
or cholinesterase inhibitors. Thus, use of ginkgo or St
John’s wort in some of these subjects may have been
inversely related to whether subjects were willing to take
(considering side effects or perceived efficacy) or physicians
willing to prescribe (considering type or stage of demen-
tia or nondetection of depression) “conventional” treat-
ments. Other subjects may have sought to take some
personal control over their illnesses by their use of
herbals/supplements. Given that the marital status of
subjects was found to be significantly correlated with
herbal/supplement use, it is also possible that some of the
spouses may have influenced subjects’ decisions to use
herbals/supplements. Further in-depth study of the rea-
sons for herbal/supplement use in the elderly are needed.

The finding that 75% of elderly subjects using
herbals/supplements during the study period were tak-
ing potentially interacting medications is particularly con-
cerning. Of additional concern is the fact that many of
these subjects may not have disclosed their use of
herbals/supplements to their physicians, perhaps viewing
such use as “safe” and “natural” or out of worry that their
physician would view such use negatively. Thus, there is
a potential for serious drug interactions such as potenti-
ation of antiplatelet drugs with ginkgo biloba9,10 and induc-
tion of the P450 system with St John’s wort,26 interactions
that could occur unbeknownst to the physicians caring for
these patients.

Limitations of our study include the relatively small
sample size and the focus on a male veteran subject pop-
ulation. The former may have affected the ability to cor-
relate herbal/supplement use with factors such as education
level, age, level of cognition, or depression severity.The lat-
ter may limit the study’s generalizability to general clinic
populations. In addition, subjects diagnosed as part of the
larger study with depression and/or dementia were exam-
ined as a group; a larger sample would have enabled us
to make comparisons between subgroups of subjects. As in
prior studies examining use of herbals/supplements, this
study describes use as reported by subjects and not actual
use. Examining actual use during home interviews would
have been optimal but was not possible given the dis-
tances many subjects lived from the hospital. We suspect,
however, that actual use would have been even higher
than reported use. Finally, subject recruitment for this study
began in 1998, and final 1-year follow-up interviews were
completed in 2001; given the time frame of the study, it is
possible that use of specific herbals/supplements to enhance
memory and mood (eg, ginkgo and St John’s wort) may have
changed as mixed or negative trial data emerged. These
limitations notwithstanding, this study contributes to our

knowledge of the use of herbals/supplements in older
patients, especially given the frequency that patients with
mood/cognitive complaints are seen by practitioners who
treat elderly patients.
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