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Abstract

Background: Reconciling medication use and performing drug utilization review on admission of a patient into
hospice care are essential in order to safely prescribe medications and to prevent possible adverse drug events
and drug–drug interactions. As part of this process, fully assessing herbal medicine and supplement use in
hospice patients is crucial, as patients in hospice may be likely to use these medications and may be more
vulnerable to their potential adverse effects.
Objective: Our purpose was to identify herbals, vitamins, and supplements that should be routinely assessed on
every hospice admission because of their higher likelihood of use or higher risk of adverse effects or drug
interactions.
Methods: Experts in the fields of palliative medicine, pharmacy, and alternative medicine were asked to complete a
Web-based survey on 37 herbals, vitamins, supplements, and natural products, rating likelihood of use, potential
for harm, and recommendation to include it on the final list on a scale of 1 to 5 (least to most likely to agree).
Results: Twenty experts participated in the survey. Using a cutoff of 3.75 for inclusion of a medication on the
final list, 12 herbal medicines were identified that should be routinely and specifically assessed on hospice
admission.
Conclusions: Although assessing all herbal medicine use is ideal, thorough detection of herbals may be chal-
lenging. The list of herbals and supplements identified by this survey could be a useful tool for medication
reconciliation in hospice and could aid in identifying potentially harmful medication use at the end of life.

Introduction

The goal of medication reconciliation is to resolve
discrepancies in medication use, which is especially im-

portant during transitions of care.1 At the time of discharge
from one institution or level of care, medication reconciliation
is essential to communicate important changes in a medica-
tion regimen. Medication reconciliation is necessary to pre-
vent medical error and adverse events during transitions.2

An estimated 20% of patients experience an adverse event
after hospital discharge, approximately two thirds of which
are related to medications.3 All medications, including pre-
scription drugs, over-the-counter medications, vitamins,
minerals, dietary supplements, and herbal medicines must be
assessed to fully address the benefits and risks of a patient’s
medication profile.4 Errors of omission are frequent barriers to

accurately reconciling medications.5 The use of an explicit tool
to assist nurses in listing nonprescription medications by
therapeutic indication or pharmacologic class resulted in de-
tecting over-the-counter medication use of 67% as opposed to
9% prior to implementation of the tool in a home health care
population.6 A similar tool has not been reported for use
during transitions to hospice.

Medication reconciliation and detecting all medication use
are important in all patients, but knowing about a patient’s
medications on admission to hospice care is particularly es-
sential to prevent harm at the end of life. Hospice patients are
vulnerable to the negative effects of progression of terminal
disease, changes in pharmacokinetics, high rates of medica-
tion use, and high exposure to medical errors.7 In addition,
patients in hospice may have multiple transitions in care from
different sources and are more likely to have medications
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added to their regimen during their terminal care.8 Finally, the
goals of palliation of symptoms and promotion of quality of
life in hospice care necessitate a careful review of medications
to minimize any potential deleterious effects of medication
use.9 The use of undetected herbal medications and supple-
ments is a concern, because herbals cause many side effects,
adverse effects, drug-drug interactions, and drug–disease
interactions.10 Vulnerable populations, such as those ad-
vanced in age or those with terminal illness, may be more
susceptible to adverse reactions caused by herbal medicines
due to altered physiology, pharmacokinetics, and high
symptom burden at the end of life.7,11 In addition, definitive
evidence for the efficacy of many herbals is lacking.12 Thus,
assessing herbal use at the end of life may also be important to
avoid exposure to therapies that are not beneficial.

A further concern is the potential for higher use of herbal
medicines and dietary supplements in hospice populations.
Herbal medication use is prevalent and under-reported in the
United States, with approximately 12% of the U.S. population
taking an herbal product, and only one third reporting this
use to their health care providers.13,14 One common reason for
which people report potential interest in taking herbal medi-
cines is the diagnosis of a terminal illness.15 Of patients with
common cancers, 60% report regular herbal medicine use.16,17

Thus, as patients focus on palliative measures rather than
curative treatments, they may increasingly use alternative
therapies that are not supervised by health care providers.

Compounding the issue is that herbal medications may be
underreported due to a misperception that herbals are natural
and therefore not medications that need to be disclosed.15

Physicians frequently fail to detect or document herbal med-
ication use known to have adverse effects.18 An urgent con-
cern is the possibility that physicians adopt a benign approach
to herbal medicine use despite their lack of knowledge about
the harms of herbals.19 Even more challenging are the pleth-
ora of herbal products available with variable content and the
difficulty identifying the herbal medicines that should be
specifically addressed due to high prevalence of use or safety
concerns.20,21

As part of comprehensive care at the end of life, hospice
providers must identify all medication use and provide drug
utilization review to identify important adverse drug reac-
tions and interactions.9 However, because of the over-
whelming number of herbal medicines, vitamins, natural
products, and dietary supplements available, multiple con-
fusing terms used to identify them, and uncertainty about
their safety and efficacy, hospice providers may have signif-
icant difficulty addressing herbal medication use. Currently,
there are no tools or guidelines to help in identifying herbal
medicine and supplement use, particularly those that are
likely to produce harm in the hospice patient.

The purpose of this study was to identify a specific list of
herbal medicines and supplements that should routinely be
assessed by hospice providers when admitting any patient
into hospice care. Creation of this list of important herbals
was accomplished using a Web-based survey of experts in
relevant fields, including hospice physicians and nurses,
pharmacists, and herbalists. Participants in the survey
identified herbal medicines and supplements the use of
which should always be queried on hospice admission,
based on prevalence of use, potential for adverse reactions,
and drug interactions.

Methods

To create a list of herbal medicines and supplements im-
portant to assess in hospice patients, an Internet-based survey
was conducted of experts in palliative medicine, pharmacy,
and alternative medicine. The snowball sampling technique
was used to identify survey participants. Experts were iden-
tified through specialty organizations and author searches,
focusing on leaders in hospice and palliative care professional
organizations, complementary and alternative medicine, or
pharmacology. Potential respondents were recruited using an
individual introductory e-mail inviting them to participate in
an Internet-based survey to identify herbal medicines im-
portant for hospice nurses to identify in patients’ medication
lists. Survey participants were asked to provide demographic
data including their level of expertise and duration of practice
in hospice/palliative medicine as well as herbal medicines.
They were also asked to provide their degrees, affiliations,
and relevant board certifications.

Participants were sent an e-mail containing instructions and
a brief description of the survey and its purpose. They were
sent additional information reminding them of the criteria for
hospice admission and hospice demographic data as published
by the National Hospice and Palliative Care Organization.22 In
addition, participants were given two tables for reference in-
formation on herbal medicines and natural products. The fol-
lowing literature search strategy was used to develop the list of
herbals and supplements and to provide the reference infor-
mation: MEDLINE was searched using the search words
‘‘hospice,’’ ‘‘palliative,’’ ‘‘dying,’’ ‘‘cancer,’’ ‘‘terminal,’’ ‘‘end-of-
life,’’ combined with ‘‘herbals,’’ ‘‘supplements,’’ ‘‘alternative,’’
‘‘CAM,’’ ‘‘complementary,’’ or ‘‘dietary,’’ combining two terms
per search. Current medical and palliative care journals were
also reviewed for pertinent titles containing the above terms.
Table 1 shows the summary table provided to participants
containing prevalence data for herbal medicine and dietary
supplement use in populations frequently treated in hospice
care. The second reference table provided the common indi-
cation or purpose for each herbal included in the survey, as
well as evidence regarding effectiveness, adverse effects,
and drug interactions for each herbal. See Table 2 for a full list
of all herbal medicines and supplements included in the
survey. The full table that was provided to participants is not
included here.

The survey was created using a web-based application
(www.surveymonkey.com). Based on the initial literature
search identifying the most commonly used herbal medicines
as well as available data regarding commonly used herbals in
patients with medical conditions frequently seen in hospice,
37 herbal medicines and supplements were included in the
survey (Table 2).16,23–31 Participants were asked to rate their
agreement on a scale of 1 to 5 (with a score of 1 equivalent to
strongly disagree to 5 meaning strongly agree) for each
medicine regarding four areas: high potential for use in hos-
pice patients, high potential for serious adverse effects, high
potential for serious drug interactions, and recommendation
to include the medication on a list that hospice nurses ask
about on every admission. In addition, participants were
given the opportunity to list other herbals or supplements not
included in the 37 medications that should be considered, as
well as to state other general concerns regarding herbal use in
hospice patients.
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Herbals were ranked according to their mean score for the
recommendation to include on the final list. In addition,
an aggregate score was generated for each medication
combining the results from the other three questions—high
potential for use, adverse effects, and drug interactions.
These aggregate scores were correlated with the recom-
mendation of whether to include the herbal medicine on the
final list using Pearson’s test of comparisons, with a¼ 0.05.
This correlation was to evaluate whether the medications on
the final list were also considered important by these other
indicators. Finally, internal consistency for the scores was
tested using Cronbach’s a.

Results

Twenty-five experts were recruited for the survey, and 20
respondents participated (Table 3). The mean number of
years of hospice and palliative medicine experience was 8.03

years (�6.31), and 80% of the respondents reported having
intermediate or expert experience in hospice and palliative
medicine. In addition, 80% had intermediate or expert ex-
perience in herbal medicines. All respondents completed the
survey, with less than 1% of individual items unanswered.
There were no significant correlations detected in respon-
dents’ answers with their level of hospice and palliative
medicine experience or with their level of herbal medicine
experience.

Using the question item recommending inclusion of the
medicine on the final list, 12 herbal medicines and supple-
ments were identified with a score of 3.75 or greater. These
single-item scores were compared to the aggregate scores for
prevalence, adverse effects, and drug interactions. Com-
parisons correlated significantly ( p< 0.05) between r¼ 0.941
and 0.486 for all herbal medicines in the final list except fish
oil (r¼ 0.36, p¼ 0.12) and ginger (r¼ 0.31, p¼ 0.2). In addi-
tion to these 12 medicines, 4 others had a relatively high

Table 1. Prevalence of Herbal and Supplement Use in Specific Populations

General Population23 Cancera,24 Fibromyalgia25 Cancer26 Ovarian Cancer27

Overall prevalenceb 18.9% 42.9% 51% 62.6% 51%
Population sizeb n¼ 31,044 n¼ 3100 n¼ 289 n¼ 453 n¼ 41

1 Echinacea (40%) Agaricus (60.6%) Green tea (24%) Melatonin (20.3%) Soy products (52%)
2 Ginseng (24.1%) Propolis (28.8%) Glucosamine

(18%)
Shark/bovine

cartilage (25.3%)
Ginseng (52%)

3 Ginkgo biloba
(21.1%)

Active hexose-
correlated
compounds (8.4%)

Echinacea (14%) Misc. herbs (38%) Echinacea (43%)

4 Garlic (19.9%) Chinese herbs (7.1%) Chondroitin (13%) Garlic (43%)
5 Glucosamine (14.9%) Chitosan (7.1%) Flaxseed (13%) Ginger (43%)
6 St. John’s wort

(12.0%)
Shark cartilage (6.7%) Acidophilus (13%) Ginkgo (29%)

7 Peppermint (11.8%) Coenzyme Q-10
(12%)

Flaxseed (29%)

8 Fish oil/Omega-fatty
acids (11.7%)

Fish oil (11%) Mushrooms (24%)

9 Ginger (10.5%) Garlic (9%) Licorice (24%)
10 Soy products (9.4%) Ginseng (8%) Black cohosh (24%)

Advanced breast
Cancer16 Prostate Cancerc,28

General mental
Illnessc,d,29

Elderly Veterans
with Depression
and Dementia30

Elderly
General Use31

Overall Prevalenceb — 26.5% — 18% 49%
Population Sizeb n¼ 115 n¼ 534 — n¼ 82 n¼ 186

1 Herbal medicine
(40%)

Vitamin E (14.9%) St. John’s wort Ginkgo biloba (47%) Spearmint (40%)

2 Vitamin/shark
cartilage (25%)

Saw palmetto (11.8%) Evening primrose St. John’s Wort (27%) Chamomile (32%)

3 Lycopene (10.5%) Ephedra Ginseng (20%) Aloe (32%)
4 Selenium (9.9%) Ginseng Echinacea (6%) Garlic (26%)
5 Vitamin C (9.0%) Kava-Kava Ginger (6%) Brook-mint (22%)
6 Green tea (8.2%) Valerian Saw Palmetto (6%) Osha (13%)
7 Soy (8.2%) Ginkgo Lavender (12%)
8 Garlic (7.6%) Yohimbine Ginger (11%)
9 Zinc (6.9%) Ginseng (11%)

10 Vitamin D (6.7%) Camphor (11%)

aStudy in Japanese population.
bIf applicable and if data were reported.
cStudy in Canadian population.
dNot listed according to prevalence.
All other studies were conducted in U.S. populations.
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aggregate score despite a lower score to include on the final
list. These were green tea, saw palmetto, yohimbine, and
milk thistle. The scores to include on the list and the aggre-
gate scores for each of these 4 medicines were correlated
significantly, except for milk thistle. Cronbach’s a, using all
four of the questions, was 0.97, and each individual scale also
had an alpha>0.91. The final list of 12 herbals recommended
for routine inquiry on all hospice admissions is shown in
Table 4. Detailed information on the indication, efficacy,
adverse effects and drug interactions for the final list is in-
cluded in Table 5.

When asked about any additional herbal medicines that
should have been included in the survey, respondents of-
fered the following additional suggestions: essiac, psyllium
seed, niacin, DHEA, dong quai, feverfew, pycnogenol, vitex,
SAM-e, grape seed extract, l-carnitine, folic acid, B12, haw-
thorne berry, mushroom extracts, and Chinese/ayurvedic
blends. These were not included on the final list due to only 8
respondents answering this question. Warfarin was also
considered an important drug to trigger a thorough assess-
ment of all medication, herbal, supplement, and food use,
but was not included on the list of herbals and supplements
because it is a prescription medication. In addition, wafarin
was included in the drug interaction information provided

to the participants, if there was an interaction with a specific
herbal or supplement.

Discussion

In this study, experts in palliative medicine, pharmacy, and
herbal medicine use were surveyed in order to create a list of
herbal medicines that should be explicitly queried routinely
on every admission into hospice care. Participants designated
herbals that should be included on the final list and identified
the herbals most likely to be used by hospice patients, to cause
serious adverse effects, or to cause serious drug interactions.

No tools currently exist to guide hospice providers in the
assessment and management of herbal medicines, which are
widely used and potentially harmful. The list generated by
this research could therefore be a useful aid in medication
reconciliation in hospice care. Although detection of all
herbal medicine use is important, providing this explicit list

Table 3. Participant Characteristics

Characteristic Number (%)

Professiona

Nurse 3 (15)
Pharmacist 8 (40)
Physician 7 (35)
Basic science/research 1 (5)
Other (included acupuncturist,

herbalist, naturopath)
3 (15)

Hospice/palliative care experience
No experience 3 (15)
Novice 1 (5)
Intermediate 9 (45)
Expert 7 (35)

Herbal experience
No experience 2 (10)
Novice 2 (10)
Intermediate 14 (70)
Expert 2 (10)

aTotal equals 22 because one recipient was a nurse and naturopath
and another was a pharmacist and accupuncturist/herbalist.

Table 2. Herbal Medications and Supplements

Included in the Survey

Aloe Black cohosh Camphor
Chamomile Chondroitin Coenzyme Q-10
Echinacea Evening primrose oil Fish oils
Flaxseed oil Garlic Ginger
Ginkgo Ginseng Glucosamine
Green tea Kava Lactobacillus
Lavender Licorice Lycopene
Melatonin Milk thistle Osha
Peppermint St. John’s wort Saw Palmetto
Selenium Shark cartilage Soy
Spearmint Valerian Vitamin C
Vitamin D Vitamin E Yohimbine
Zinc

Table 4. Herbal Medicines and Supplements Recommended for Routine Assessment at Hospice Admission

Mean (SD)
Ranking (based on
recommending
to include on list)

1. Include
on list

2. High potential
for use 3. Adverse effects

4. Drug
interactions

Aggregate of
2, 3, and 4

1. St. John’s wort 4.35 (0.75) 4.05 (0.83) 3.40 (1.14) 4.20 (1.01) 11.65 (2.18)
2. Melatonin 4.15 (0.93) 4.10 (0.79) 2.85 (1.14) 3.20 (1.36) 10.15 (2.56)
3. Ginkgo 4.05 (1.23) 3.80 (1.15) 3.15 (1.18) 3.75 (1.02) 10.70 (2.67)
4. Fish oil 4.05 (0.76) 4.10 (0.97) 2.25 (1.12) 2.75 (1.07) 9.10 (1.92)
5. Kava 4.00 (0.92) 3.20 (1.15) 3.90 (0.97) 3.90 (0.91) 11.00 (2.29)
6. Vitamin E 3.95 (1.15) 3.85 (1.14) 2.70 (1.08) 3.20 (1.15) 9.75 (2.63)
7. Valerian 3.94 (0.80) 3.84 (0.83) 3.11 (0.99) 3.32 (1.11) 10.26 (1.97)
8. Licorice 3.90 (0.91) 3.20 (1.01) 3.50 (1.05) 3.75 (0.85) 10.45 (1.85)
9. Ginseng 3.85 (1.14) 3.70 (0.80) 3.10 (1.17) 3.25 (1.16) 10.05(2.80)

10. Ginger 3.80 (0.95) 3.75 (0.72) 2.42 (1.12) 3.15 (1.18) 9.20 (2.02)
11. Garlic 3.80 (1.24) 3.55 (0.95) 2.95 (1.19) 3.35 (1.14) 9.85 (2.85)
12. Echinacea 3.75 (1.12) 3.80 (1.20) 2.65 (1.09) 2.75 (1.16) 9.20 (2.31)
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at the time of admission may help providers to detect the
herbals that are more likely to be used or more likely to be
harmful. In addition, prompting patients to discuss herbal
use by using this list may help educate them as to the nature
of herbals, which are drugs of natural origin with pharma-
cologic properties similar to conventional drugs.32 The final
list of herbals generated by this survey could also be useful in
other vulnerable populations, such as home care patients
and elderly persons. Table 5, which shows the final list of 12
herbals and evidence for their indication, efficacy, adverse
effects, and interactions,33 is meant to serve as a useful tool
for hospice practitioners needing quick information on these
medications at the point of care.

A potential limitation of this study is that the analysis is
based on the opinions of our participants. However, partici-
pants were chosen for their experience and competence in
hospice and palliative medicine or herbal medicines.
Although our respondents had high self-reported levels of
experience, to minimize the concern of lack of knowledge in
the area of herbals, participants were provided with infor-
mation about the 37 herbal medicines included in the survey
based on a review of the literature regarding effectiveness,
adverse effects, drug interactions as well as nationally rec-
ognized hospice and palliative care criteria.

Currently, there have been no studies of the prevalence of
herbal medicine use in hospice settings and no examination of
the efficacy or safety of herbals in hospice patients. However,
high use of herbals in populations frequently seen in hospice,
such as those with cancer, suggests hospice patients’ herbal
and supplement use should be assessed. The large number of
herbal products on the market precludes asking a patient
about use of each herbal or supplement by name. Therefore, a
list of high use herbals associated with potentially severe
adverse effects or interactions would increase efficiency for
the hospice professional. The recommendations from this
survey are preliminary and should prompt further study to
specifically address herbal use in hospice patients and the
potential outcomes associated with herbals.

Accurately identifying all medications used at hospice ad-
mission is essential to provide safe, effective, and complete
care at the end of life. Promotion of patient safety is crucial in
all patient care settings, and is especially important at the end
of life, when the priority is to promote quality of life and
comfort and minimize any deleterious consequences of
medical care. Further study is needed to determine whether
hospice populations are more likely to use herbal medicines
and to investigate the evidence for safety and efficacy in these
vulnerable populations.
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