1) Check for updates

Research Article

Integrative Cancer Therapies
Volume 24: 1-10

Patients’ Expectations and Barriers 0 The Ao 203
° ° ° rtic e reuse gui Ae ir\es:

Toward Reishi Mushroom Use in Cancer S T ot
Care: A Cross-Sectional Survey fournal.sagepub comhomelic
S Sage

Xiaotong Li, PhD'®)] Anna Ye, BA%2”), Eunbin Kwag, PhD'(2),
Jerrin Bawa, MD!, Lingyun Sun, PhD3”| Susan Qing Li, MS'(”,
Yajie Zhou, MS*2 Jun J. Mao, MD', and Kevin T. Liou, MD'

Abstract
Background: Reishi mushroom is one of the most commonly used supplements among cancer patients. However, limited
data exists on why patients choose Reishi. This study aimed to explore patients’ expectations and barriers to using Reishi.

Methods: We conducted a cross-sectional survey study of a cancer population from Mainland China who reported using
Reishi. Participants were recruited using a customer database from Zhongke Health International LLC. Patients’ expectations
and barriers to Reishi use were assessed using a modified version of the Attitudes and Beliefs Toward Complementary
and Alternative Medicine (ABCAM) survey. Multivariable linear regression models were applied to examine whether socio-
demographic and clinical factors, as well as Reishi usage patterns, influenced participants’ attitudes toward Reishi.

Results: Among 1374 participants, the most common sources of information about Reishi products were friends (49.78%)
and family (36.83%). More than half (55.9%) used additional traditional Chinese herbal remedies in combination with Reishi.
The most frequently cited expectations for Reishi use were boosting immunity (45% strongly agreed) and improving
physical health (41% strongly agreed). 72% identified cost and insurance coverage as the primary barriers to Reishi usage.
Approximately 10% considered side effects and limited research evidence as barriers. Stage IV cancer and duration of
Reishi use >5years were significantly associated with higher expectations and lower perceived barriers.

Conclusion: This study identified the most common expectations and barriers to Reishi use in cancer care in Mainland
China. These findings can help clinicians better understand patient perspectives and integrate herbal supplements more
effectively into supportive cancer care.
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medicine, from relieving symptoms to curing cancer, were
significantly more likely to use herbal medicine.? Prior
studies have also highlighted potential barriers, such as lack
of knowledgeable physicians and concerns about side
effects, which were associated with lower herbal medicine
usage, especially among minority patients.>> Thus, under-
standing these attitudes is essential for meeting patients’
needs and facilitating the effective integration of herbal
medicine into their daily cancer care.

Medical mushrooms have become one of the most
widely used herbal medicines worldwide,*® with usage
reaching up to 60 to 70% in cancer populations in certain
counties.®!? Reishi (Ganoderma Lucidum) is one of the
most popular, ranking among the top 10 most searched-for
herbs on the Memorial Sloan Kettering Cancer Center
About Herbs site.” Increasing studies have demonstrated its
potential beneficial effects regarding cancer, including
enhancing the immune system, reducing the toxicity of can-
cer treatments, and improving overall quality of life.*7!1:!2
However, there is currently limited information on the rea-
sons why cancer patients choose to use Reishi and the chal-
lenges they may face in using Reishi. While studies have
explored patients’ attitudes toward CAM,>’ it remains
unclear whether patients perceive CAM as a holistic
approach or if they hold distinct opinions about individual
herbs. Consequently, the evidence currently available may
not sufficiently guide Reishi usage to meet patients’ needs.

To our knowledge, there are no previous studies focused
on these particular views of cancer population. Therefore,
we conducted a cross-sectional survey study of Chinese
cancer patients and survivors to explore their perceived
expectations and barriers regarding Reishi. Furthermore,
we aim to understand the sociodemographic and clinical
factors that influence these expectations and barriers. By
providing insights into these perspectives, our findings
offer novel insights into the development of patient-cen-
tered integrative cancer care strategies utilizing herbal med-
icine. They may also help clarify how both specific
expectations and broader health beliefs influence the deci-
sion to use individual CAM therapies like Reishi.

Materials and Methods
Sample and Study Design

We conducted a cross-sectional survey study involving
Chinese cancer patients and survivors using Reishi products
between October 2022 to December 2022. Eligible partici-
pants included adults with a history of any cancer types or
stages, those able to understand written and spoken
Mandarin, and individuals who had previously or were cur-
rently using Reishi products. This study was approved by
the Ethics Committee of Xiyuan Hospital, China Academy
of Chinese Medical Sciences (2022-XLA129-1).

We identified potential participants who met the eligibility
criteria  via information using the Zhongke Health
International LLC database. It is a commercial customer reg-
istry used to manage product distribution and customer ser-
vice. When customers purchase Reishi products, they provide
basic information such as name, gender, and phone number,
which may be used for purposes like refill reminders or fol-
low-up inquiries. Customers were informed and given the
opportunity to opt out of the database at any time. Trained
research personnel reached out to potential participants to
confirm eligibility, explain the study aims and procedures,
and obtain oral or written consent using phone or the Chinese
messaging tool WeChat. Surveys were completed either
online or via phone, depending on preference of the partici-
pant. Upon completion of the survey, each participant was
given gift of a value of approximately $2. The Chinese sur-
vey platform WJX (Changsha Ranxing IT Ltd.) collected the
data for this study, for which statisticians at Memorial Sloan
Kettering Cancer Center conducted the analysis.

Study Variables

Outcomes: Expectations and Barriers. We used a modified
version of the Attitudes and Beliefs toward Complementary
and Alternative Medicine (ABCAM)—MABCAM instru-
ment to evaluate expectations and barriers of cancer patients
and survivors regarding Reishi use. The ABCAM was orig-
inally developed by Mao et al,'3 which evaluates the atti-
tudes and beliefs of cancer patients about CAM use. Sun et
al? translated the ABCAM into Chinese, adapted it in the
context of Traditional Chinese Medicine (TCM), and vali-
dated it in the Chinese cancer population (expectation
domain: Cronbach’s alpha coefficient=.94 and barrier
domain: Cronbach’s alpha coefficient .87), under the per-
mission and supervision of the original authors. To tailor
the instrument for our study, we substituted all terms of
“Traditional Chinese Medicine” with “Reishi.”

Expectations. The translated ABCAM has 9 items
assessing expectations, including boost my immune system,
improve my physical health, help me live longer, reduce
symptoms, help me cope with the experience of having
cancer, help cure my cancer, prevent future development of
health problems, harmonize my mind and body, and reduce
stress. We added additional 3 items specific to the potential
benefits of Reishi, including reduce fatigue, improve sleep,
and improve appetite."*1

Barriers. The barriers encompass 2 domains: “treatment
concerns” and “logistical challenges.” Treatment concerns
reflect patients’ concerns about using certain treatments
for cancer care, which includes may not be based on sci-
entific research, may interfere with the conventional can-
cer treatments, and may have side effects. In addition, we
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added uncertainty on the quality of the product. Logistical
challenges represent patients’ obstacles related to resources,
expense, and issues with access to using certain treatment
for cancer care. Items not applicable to Reishi products,
such as difficulties in decoction or lack of time for TCM
treatment, were excluded. Six remaining items include
the costs are not covered by insurance, may cost too much
money, hard to adhere to long period treatments, lack of
professional guidance, hard to taking the supplement, and
hard to tolerate the taste.

We used a four-point Likert scale (1=strongly disagree,
2=disagree, 3=agree, 4=strongly agree) to assess the per-
ceived expectations and barriers of cancer patients regard-
ing their Reishi usage. Participants were asked questions
about their agreement with statements reflecting their atti-
tudes. Total scores of each domain were calculated by sum-
ming the individual items and normalizing them to a value
between 0 and 100, with higher scores indicating greater
expectations or barriers.

Co-Variables. Our survey collected socio-demographic (age,
gender, education, employment status, and location), and
cancer-related clinical factors (cancer type, years since can-
cer diagnosis, cancer stage, and current cancer treatment
status). We also collected data regarding patient Reishi
usage, including source of learning about Reishi products,
duration of Reishi usage, and whether or not Reishi usage
was combined with other TCM usage.

Statistical Analysis

Descriptive statistics were used to assess expectations and
barriers scores and items, as well as co-variables (eg, age,
gender, and cancer type), using frequencies, proportions
and means (standard deviation [SD]).

To explore factors that may influence the expectations and
barriers of patients toward Reishi, we first conducted ANOVA
tests to assess whether perceived expectations and barriers
differed by each participant characteristic (demographic,
clinical and Reishi utilization). Factors with a significance
level of P <.2 were considered for further evaluation as inde-
pendent variables for multivariable linear regression models,
with perceived expectations and barriers scores as dependent
variables. Multivariable linear regression models were two-
sided with a significance level of P <<.05 with characteristics
as the independent variables and expectations and barriers as
the dependent variables. Analyses were conducted using
SPSS (version 26; IBM Corp).

Results

Characteristics of Participants

We received completed surveys from 1374 (85.9%) partici-
pants out of the 1600 cancer patients and survivors that we

reached out to. Patients were recruited from 22 of the 34
total provincial level administrative regions (70.6%), with
the majority of patients from the East region (51.4%). The
ages of survey participants ranged from 25 to 100 years,
with a mean age of 68.4 years (SD, 10.3 years). The major-
ity were female (891, 64.8%), had less than college educa-
tion (1122, 81.7%), and were unemployed or retired (1283,
93.4%). The most common types of cancer were breast
(27.1%) and lung (20.1%) cancer, with a mean time since
diagnosis of 8.2years (SD, 6.3years). Two-thirds (930,
67.7%) of participants were classified as having stage I to
III cancer (Table 1).

Reishi Utilization

The most common sources of knowledge of Reishi products
were friends (49.78%) and family (36.83%). Other sources
of learning about Reishi products were doctors/profession-
als (20.16%), other patients (16.81%), literature (14.41%),
cancer organizations (8.59%), media (4.74%), and pharma-
cists (1.02%). Participants had most commonly been using
Reishi for over 5Syears (49.1%), followed by usage for less
than 1 year (20.5%), usage for 1 to 3years (15.9%), and
usage for 3 to 5years (14.5%). The majority (55.9%) of par-
ticipants used Reishi in conjunction with other TCM herbs.

Expectations and Impact Factors

Among 1374 participants, the mean score of perceived
expectations of Reishi for cancer care was 82.7 (SD, 13.5)
out of a possible 100. The most common expectations were
that Reishi would boost their immune system (98% agree-
ment, with 45% strongly agreeing) and improve their physi-
cal health (98% agreement, with 41% strongly agreeing;
Figure 1).

ANOVA analysis revealed 3 characteristics that may
impact the expectations of participants toward Reishi
(P<.20), with higher expectation scores: female gender
(P=.081), cancer stage IV (P=.024), and >5years since
taking Reishi (P <.001; Table 1).

We further included these 3 potential factors for multi-
variable linear testing (Table 2a). We found significant dif-
ferences in expectation score in the cancer stage and time
since taking Reishi. Compared to participants with early
stages (I-III), those with stage IV cancer were associated
with higher expectation scores (95% CI=0.9-7.2, P=.012).
Participants who were taking Reishi for greater than 5 years
have significantly higher expectation scores for Reishi
usage compared to those started taking Reishi for less than
1 year (95% CI=1.8-6.2, P<.001).

Barriers and Impact Factors

For the barriers’ domain, the mean score of the treatment
concerns and logistical challenges domains were 48.35
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Table |I. Characteristics of Participants and Their Impact on Expectations and Barriers.

Characteristics Total no. (%)

Expectations (out of 100) Barriers (out of 100)

Mean scores of expectations and barriers (SD)

Age, y (SD; N=1369) 68.4 (10.3)
<65 421 (27.1)
65-75 598 (43.8)
>75 350 (29.1)

Gender (N=1374)

Male 483 (35.2)
Female 891 (64.8)

Education (N=1374)

Less than college 1122 (81.7)
College or higher 252 (18.3)

Employment status (N =1374)

Working 91 (6.6)
Unemployed or retired 1283 (93.4)
Cancer type (N=1374)
Breast 373 (27.1)
Lung 276 (20.1)
Colorectal 197 (14.3)
Gynecologic 109 (7.9)
Gastric 104 (7.8)
Prostate 65 (4.7)
Other® 250 (18.2)

Years since cancer diagnosis (SD; N=1373) 822 (6.3)
<2 163 (11.9)
2-5 283 (20.6)
5-10 452 (32.9)
=10 475 (34.6)

Cancer stage (N=1012)

-1 930 (91.9)
v 82 (8.1)

Other TCM herbs use (N=1374)

No 606 (44.1)
Yes 768 (55.9)

Years since taking Reishi (N =1374)
<l 282 (20.5)
-3 219 (15.9)
3-5 199 (14.5)
=5 674 (49.1)

82.7 (13.5) 53.7 (12.0)
0.90 0.001
82.9 (13.3) 55.3 (12.0)
82.8 (13.5) 53.2 (12.0)
82.5 (14.1) 523 (11.7)
0.08| 030
81.8 (13.3) 532 (11.5)
83.2 (13.6) 53.9 (12.3)
0.92 0.067
82.7 (13.2) 53.4 (12.2)
82.6 (15.1) 54.9 (11.3)
091 0.001
82.6 (13.6) 57.7 (12.4)
82.7 (13.5) 53.4 (11.9)
0.28 077
83.6 (13.5) 54.1 (12.7)
82.0 (13.6) 54.1 (11.2)
81.4 (13.8) 53.1 (12.0)
84.9 (11.7) 54.4 (12.9)
81.8 (14.0) 52.9 (11.6)
82.1 (14.8) 522 (13.2)
82.8 (13.5) 533 (11.3)
022 0.002
81.6 (12.8) 55.9 (12.0)
81.7 (14.0) 55.1 (11.8)
83.5 (13.5) 53.1 (12.4)
82.9 (13.5) 52.6 (11.6)
0.024 0.018
81.8 (14.0) 55.9 (12.0)
85.4 (13.7) 55.1 (11.8)
0.39 0.002
83.1 (13.8) 52.5 (12.0)
82.4 (13.3) 54.6 (12.0)
<0.001 <0.001
79.8 (11.9) 52.5 (12.0)
81.6 (14.9) 54.6 (12.0)
82.6 (12.5) 52.5 (12.0)
843 (13.8) 54.6 (12.0)

2Other cancer types include brain, bone, head and face, esophagus, and other.

(SD, 14.00) and 57.20 (SD, 12.48), respectively, out of a
possible 100. Most participants reported facing the logisti-
cal challenges of “The costs are not covered by insurance”
(72%) and “May cost too much money” (72%), followed by
“Hard to adhere to long period treatments” (27%) and
“Lack of professional guidance” (23%). The least com-
monly reported barriers were the treatment concern “May
not be based on scientific research” (12%) and the logistical
challenge “Hard to take as a routine” (12%; Figure 2). In the
ANOVA analysis, the characteristics associated with higher
barrier scores were age below 75 (P=.001), less than

college education (P=.067), working employment status
(P=.001), <l0years since cancer diagnosis (P=.002),
stage IV cancer (P=.018), combined use of other TCM
herbs (P=.002), and <5 years since taking Reishi (P <.001;
Table 1).

We further included these 7 potential factors for multi-
variable linear testing (Table 2b). Among them, cancer
stage and time since taking Reishi showed significant dif-
ferences in barriers scores in the multivariable analysis.
Participants with stage I to III cancer were found to have
higher barrier scores than participants with stage IV cancer



Li et al

Boost my immune system

Improve my physical health

Reduce symptoms

Prevent future development of health problems
Harmonize my mind and body

Reduce fatigue

Reduce stress

Improve sleep

Strongly agree

22222222222221%%222222222222] 98
222222222222.4_'.]?_'2222222222222] 98
Helpme live longer 7777 rrrzzss7 377777 777777777 96
zzzzzzzzzzzﬁzzzzzzm 96
Help me cope with the experience of having cancer QEZZZEZZZZZ’%ZZ'ZZZEZZ’ZZZEZZ’] 926
Help cure my cancer yz sz szzssd 7?7 7777777 7ZTFIZR 97
ZZZZZZZZZZIE%ZZZZZZZZZZZZZZ] 95
I FFIIFFIIIE )
zzzzzzzzzzﬁﬁzzzzzzzzzzzzzzz 97
FIIIIIIIII SIS I SIS IIISI SIS S, 93
ZZEEEEZEEEEZEEEEZEEEEZ] 93
Improve appetite  f 7 rrrr s F I T FFFFFFFFFZIZZTZR 05

0

m Percentage of agreement (%)

10 20 30 40 50 60 70 &0 90 100

Figure |. Patients’ expectations toward Reishi.

(95% CI=0.5-5.9, P=.021). Compared with participants
who used Reishi for over Syears, those using Reishi for
<lyear (95% CI=0.9-57, P=.006), 1 to 3years (95%
CI=0.3-5.4, P=.027), and 3 to Syears (95% CI=0.1-4.8,
P=.044) experienced significantly higher barriers for
Reishi usage.

Discussion

This cross-sectional study is the first to explore patients’
views toward Reishi use in cancer care. Analyzing data
from 1374 participants, we identified patterns of Reishi
usage, common expectations (boost immune system and
improve physical health), common barriers (cost and insur-
ance coverage), and factors influencing patient views
toward Reishi use (cancer stage and years since taking
Reishi). These findings can help clinicians better under-
stand potential unmet needs—such as insurance coverage,
patient-provider communication, and healthcare access—in
cancer care that patients are attempting to address through
Reishi and possibly other herbs and dietary supplements.

In our study, nearly half of patients have used Reishi for
more than 5 years, and the top 2 expectations for using it are
to boost their immune system and improve physical health.
This study contrasts slightly with expectations toward other
integrative health modalities, such as acupuncture, for
which patients have expectations of benefit for more spe-
cific symptoms, like pain or fatigue, rather than global ben-
efits related to immunity and general physical health.!” Our
findings align more closely with those of another cross-
sectional study that examined patients’ expectations for
using Traditional Chinese Medicine in general?; this other
study similarly found that over 95% of patients expected
TCM to improve immunity and physical health. There is
preliminary research suggesting that Reishi could poten-
tially have immune-modulating effects in healthy adults;
however rigorous trials are needed in the cancer popula-
tion.'>!8 There are limited studies that have investigated its
effects on physical health in cancer patients. A pilot ran-
domized trial of non-small cell lung cancer patients on che-
motherapy did not find significant differences in quality of
life relative to placebo, although Reishi appears to be safe
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Table 2. Multivariate Linear Regression.

(a) Factors associated with patients’ expectations toward Reishi

Expectation score (out of 100)

Varibles Coefficient 95% Confidence interval P-value
(Constant) 76.6 73.0-80.1 —
Gender

Male —

Female 1.6 -0.2to03.4 .091
Cancer stage

I to N —

\% 4.0 0.9-7.2 012
Time since taking Reishi (y)

< —

1-3 2.1 -0.7to4.9 .I5

3-5 22 -0.7to5.1 .13

>5 4.0 1.8-6.2 <.001
(b) Factors associated with patients’ barriers toward Reishi

Barrier score (out of 100)

Varibles Coefficient 95% Confidence interval P-value
(Constant) 46.8 42.7-50.9 —
Age

>75 —

65-75 0.4 -1.5t02.3 .67

<65 1.6 -0.6t03.8 .14
Gender

Male — —

Female 0.3 -1.3t02.0 .68
Education

Less than college — — _

College or higher 1.1 -0.9to03.1 .28
Employment status

Unemployed and retired —

Working 2.7 -0.5t05.8 .095
Years since cancer diagnosis

=10 —

5-10 0.2 -1.7t02.0 .85

2-5 -0.2 -2.6t03.9 .90

<2 0.9 -2.1t03.9 .55
Cancer stage

\% —

111l 32 0.5-5.9 .021
Other TCM herbs use

No —

Yes 1.1 -0.4t02.6 .16
Time since taking Reishi (y)

>5 —

3-5 2.4 0.1-4.8 .044

1-3 2.9 0.3-5.4 .027

<l 33 0.9-5.7 .006
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Figure 2. Patients’ barriers toward Reishi.

and have minimal toxicity.!” Further research is needed to
confirm whether patients’ expectations about immunity or
other health benefits of Reishi are supported by the scien-
tific evidence.

Our study also found that patients with metastatic and
advanced stages of cancer had higher expectation of benefit
from Reishi. This population often experiences more can-
cer- and treatment-related side effects and toxicities but has
limited treatment options available. Prior research has
shown that higher symptom burden is associated with
higher interest in using complementary or integrative health
therapies, which could potentially explain these study find-
ings.?’ Additionally, although treatment strategies for
patients with advanced cancer in China follow standard
oncology guidelines (eg, National Comprehensive Cancer
Network [NCCN]),?! insurance coverage for these treat-
ments—particularly newer, innovative therapies—varies
depending on geographic region (eg, urban vs rural),
employment status, and hospital level.?>?* Inadequate
insurance coverage may also lead some patients to seek
help from Reishi or other traditional medicine modalities.
Another clinical characteristic associated with higher
expectation of benefit from Reishi is use of Reishi for 5 or
more years. However, long-term data on Reishi use is lack-
ing, particularly with regards to the additional benefits and

risks from prolonged use, as well as safety considerations.!!
It is critical to examine dosing and treatment course in
future trials to determine the optimal length of time for
maximum benefit and minimum risk.

In our study, high costs and lack of insurance coverage
were the most common barriers to Reishi use. This is not
surprising, as these economic factors are also the most
reported barriers to accessing other integrative health
modalities, such as acupuncture.>>?® Some estimates indi-
cate patients spend more than $32billion annually on
dietary supplements.?’ Financial toxicity is a growing con-
cern in cancer populations.?®? Healthcare professionals
should help guide cost-benefit discussions with patients to
mitigate the risks of financial toxicity.

Meanwhile, surprisingly, only around 10% of patients
were concerned about the side effects and research evidence
of Reishi. This suggests that patients may use Reishi based
on their personal beliefs. It may also be associated with the
fact that the study population was relatively older and had
lower education levels compared to a nationally representa-
tive cancer population.® This lack of awareness could lead
to the misuse of herbal medicines, including Reishi.
Additionally, in an analysis of 30 dietary supplements mar-
keted for immune health during the pandemic, 57% had
inaccurate labels, and 43% had listed ingredients that were
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not detected on third-party lab testing. Due to the lack of
regulations and limited evidence, caution is warranted with
regards to Reishi use, and expectations should be tempered
by a balanced discussion of the evidence with medical pro-
fessionals. Of note, our study found that only 20% of
patients received information about Reishi from doctors.
Indeed, previous studies have shown that patients with
lower levels of trust in healthcare system/professionals are
more likely to seek care from CAM therapists including
herbal medicine.?'*> Poor communication or dissatisfaction
with conventional care may also lead to underreporting or
non-disclosure of CAM use.** Healthcare professionals
should play an active role in building trust and guiding sup-
plement use, particularly as our study also revealed over
half of patients are using Reishi with other TCM herbs,
thereby increasing the risk of harmful herb-drug interac-
tions. Rigorous research is needed on the wide range of
other factors that may drive patients to use Reishi.

Our study has several limitations. First, our participants
were predominantly older and female. Individuals who are
younger and male may have varying attitudes and barriers
toward Reishi. Second, because the study was conducted in
China—where TCM is more culturally and clinically inte-
grated into cancer care—Reishi use may have been influ-
enced by participants’ familiarity with or preference for
TCM. As reflected in our findings, over half of the partici-
pants took other TCM herbs alongside Reishi. This suggests
that Reishi use in this context reflects not only personal
choice, but also broader cultural practices in integrative
cancer care, which may differ from those in other cultural
settings. Third, all participants in this survey were consum-
ers of Reishi products, which may have led to higher expec-
tations and fewer perceived barriers compared to individuals
who do not take Reishi. Our study sample was also drawn
from a company database with a pre-existing customer rela-
tionships, so participants may have been more engaged and
willing to respond, as reflected by our high survey response
rate relative to other Chinese public health studies. Similarly,
since all participants used Reishi products from Zhongke
Health International LLC, their attitudes may differ from
those who choose products from other companies. The
above factors may all affect the generalizability of our find-
ings. Finally, most participants were long-term Reishi users,
which may introduce selection bias, resulting in more posi-
tive attitudes toward Reishi. However, we examined the
impact of duration of Reishi use on patients’ expectations
and perceived barriers to account for this potential bias.

Despite these limitations, our study utilized a large sample
size and validated surveys to examine cancer patients’ attitudes
toward Reishi, one of the most widely used herbal supplements
in cancer care. The findings may help improve clinician-patient
communication by addressing patients’ needs and providing
proper education on herbal supplement use. Additionally, the
results highlight the need for further research to align with
patient expectations, particularly regarding Reishi’s potential

effects on immune system support and physical health, to pro-
mote evidence-based use of herbal supplements.
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