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Purpose An increasing number of patients with cancers are interested in complementary and alternative medicine (CAM), which
lacks scientific evidence. This study aimed to determine how CAM was used and how media affected patients in online cancer sup-
port groups (OCSG).

Materials and Methods Between August 18 and September 12, 2021, an online survey was conducted among the members of
OCSG. The survey consisted of five parts: baseline characteristics, attitudes toward and experience with CAM, source of information
and reliabilities, experience with anthelmintics, and online health information literacy and usage.

Results Among the 644 responders, a total of 221 patients with cancer completed the survey, and 78.2% (173/221) used CAM. The
users’ median age was 52 years; 46.8% were males, and 43.9% had metastatic disease. Fifty-three CAM users (30.6%) discussed
their physicians about CAM. In addition, 16.2% (28/173) of CAM users had the experience of anthelmintics. The use of anthelmintics
in patients with cancers was associated with younger age (odds ratio [OR], 0.89; 95% confidence interval [Cl], 0.84 to 0.95), meta-
static disease (OR, 10.88; 95% Cl, 3.39 to 34.86), previous exposure to CAM information (OR, 5.57; 95% Cl, 1.01 to 30.72), experi-
ence with more types of CAM (OR, 1.98; 95% Cl, 1.29 to 3.05), and side effects (OR, 5.10; 95% Cl, 1.46 to 17.75).

Conclusion Use of anthelmintics, a CAM of which information is widespread online, is affected by several factors. This study will

provide essential information for developing a CAM management strategy in this digital age.
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Introduction

The landscape of cancer treatment is changing rapidly due
to remarkable advances in basic science and translational
research, as well as clinical research and trials. Nonetheless,
more patients with cancers are getting interested in comple-
mentary and alternative medicine (CAM) treatment options
other than conventional medicine [1]. An example that the
self-administration of veterinary anthelmintics called fen-
bendazole cured chemotherapy-resistant cancer was widely
covered by the South Korean media in 2019 [2]. This event

has agitated and perplexed terminal cancer patients, causing
drug shortages in some areas.

Previous studies have delved into the incidence of CAM
use, healthcare professionals’ attitudes toward CAM, and
communication patterns that differ by nationality and can-
cer type [3-8]. In Korea, up to 85% of patients with cancer
use one or more types of CAM [9]. Several studies examined
the attitude of patients and their families toward CAM, types
of CAM, costs of using CAM, sources of information, and
how they discuss it with physicians [10] or compare it with
Korean traditional medicine [11]. According to these studies,
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a wide gap exists between patients” expectations regarding
the efficacy of CAM, including improved chances of surviv-
al, and physicians’ concern about its side effects and negative
consequences. This gap prevents physicians and patients
from establishing trust and interacting through sincere and
clear communication and impairs effective anti-cancer man-
agement [12,13]. Therefore, identifying the current status of
CAM usage and its associated factors is critical to develop-
ing CAM usage guidelines [11]. Unfortunately, to our knowl-
edge, very few researchers have devoted attention to this
area of inquiry.

Online cancer support group (OCSG) participants are
composed of heterogeneous members who are generally
younger and have higher levels of education compared to
face-to-face support groups [14-16]. Moreover, OCSGs pro-
vide several advantages to promote communication between
cancer patients, as its members share different communica-
tion subjects and goals [16]. This is particularly true in South
Korea, where there is increased diversity in OCSG member
composition with internet penetration in over 95% [17],
which can swiftly disseminate the anti-cancer anthelmintic
issue through internet-based media.

Thus, this research found it reasonable to perform an
online survey to gather basic information on the current lev-
el and features of CAM usage and the factors related to the
use of anthelmintics in OCSG members. The survey results
can provide physicians with effective tools to improve trust
and strengthen meaningful interactions with cancer patients
regarding CAM usage.

Materials and Methods

1. Study population

OCSG members diagnosed with cancer were invited to
participate in the online survey via a notice on their OCSG
boards or social network services. Patients older than 20
years, who can read and understand Korean language on
their own, took part in the survey. However, those who left
the survey incomplete or had duplicate access to the same
Internet Protocol address were excluded from the analyses.

2. Questionnaire and measurement

The National Center for Complementary and Integrative
Health divides CAM into five broad categories: alternative
medical systems, mind-body therapies, biologically based
practices, manipulative and body-based methods, and ener-
gy therapies [18]. The survey questionnaire was based on a
25-item questionnaire on CAM conducted in a previous trial
[10] and was modified by adding questions on anthelmin-
tics. It comprised single- or multiple-choice questions and

All responders
(n=644)

| - Patients who do not have
cancer (n=68)

v

Patients with cancer
(n=576)

- Incomplete survey (n=348)
- Duplicate based on IP (n=7)

v

Eligible patients
(n=221)

Fig. 1. Consort flow. IP, Internet Protocol address.

open-ended answers in five parts as followings: (1) patient
characteristics; (2) attitudes toward and experience with
CAM; (3) source of information and reliability; (4) experience
with anthelmintics; and (5) online health information literacy
[19] and usage. The online survey was performed using the
SurveyMonkey platform. To evaluate attitudes toward each
item, we adopted a five-point Likert scale, ranging from
strongly disagree (score 0) to strongly agree (score 4).

3. Statistical analysis

The sample size was calculated using a survey sample size
calculator. According to the Korean Statistical Information
Service, the prevalence of cancer was 845,373 in 2018 [20].
Therefore 221 patients were required with a 90% confidence
level, a 6% sampling error, and a dropout rate of 15%.

Descriptive analyses were performed to determine base-
line patient characteristics. Categorical variables were shown
using frequencies and percentages, and comparisons were
made using Pearson’s chi-squared test or Fisher’s exact test,
as appropriate. Continuous variables were summarized as
median values and interquartile ranges (IQR), and their com-
parisons were conducted using the Mann-Whitney U test. We
used a multiple logistic regression analysis model to identify
factors associated with anthelminthic usage. Variables from
the univariate analysis with a p-value of < 0.05, age, and sex
were entered into the model. All statistical analyses were
performed using PASS/SPSS ver. 26 (IBM Corp., Armonk,
NY). A two-sided significance level of 0.05 indicated statisti-
cal significance.
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Table 1. Baseline characteristics of the participants
CAM usage

Non-user User
(n=48) (n=173)

p-value?

p-value?

Age (yr)
Sex
Male
Female
Region
Seoul, metropolitan areas
Others
Education
College graduate or higher
Less than college graduate
Health insurance
National Health Insurance
Medical aid, type 1 and 2
Diagnosis
Kidney cancer
Breast cancer
Esophageal cancer
Other malignancies
Neuroendocrine tumor
Colorectal cancer
Hepatobiliary
pancreatic cancer
Metastasis
Yes
No
Duration of disease (mo)
Anti-cancer treatment
(multiple)
Surgery
Chemotherapy
Radiation therapy
Concurrent
chemoradiation therapy
Hormone therapy
Palliative therapy
Et cetera
ECOG PS
0
1-4
Private insurance
No
Yes
Covering medical expenses
with private insurance
No

Yes (90% or more of expenses)

52 (45-61)

114 (51.6)
107 (48.4)

99 (44.8)
122 (55.2)

78 (35.3)
143 (64.7)

212 (95.9)
9(4.1)

103 (46.6)
118 (53.4)
20 (7-46.5)

16
11

738

70 (31.7)
151 (68.3)

57 (45-65.75) 52 (44.5-60)

33 (68.8)
15(31.2)

21 (43.8)
27 (56.3)

17 (35.4)
31 (64.6)

47 (97.9)
12.1)

17 (35.4)
5 (10.4)

14 (29.2)
4(8.3)
6 (12.5)
2(4.2)
0

27 (56.3)
21 (43.8)
8.5 (5-51.25)

34 (70.8)
25 (52.1)
12 (25.0)
11 (22.9)

3(6.3)
12.1)
3(6.3)

21(43.8)
27 (56.3)

12 (25.0)
36 (75.0)

17 (35.4)
31 (64.6)

81 (46.8)
92 (53.2)

78 (45.1)
95 (54.9)

61 (35.3)
112 (64.7)

165 (95.4)
8 (4.6)

35.3)
20.2)
14.5)

1(
35 (
5(
20 (11.6)
.
8 (4.
7 (4.

2

76 (43.9)
97 (56.1)
23 (9-46)

129 74 6

28 (16.2)
145 (83.8)

53 (30.6)
120 (69.4)

0.028

0.007

0.869

0.984

0.381

0.191

0.130

0.080

0.654

0.160

0.529

Anthelmintics
Non-user” User?
(n=145) (n=28)
52 (45-60) 50 (41.5-58)
68 (46.9) 13 (46.4)
77 (53.1) 15 (53.6)
70 (48.3) 8 (28.6)
75 (51.7) 20 (71.4)
52 (35.9) 9(32.1)
93 (64.1) 19 (67.9)
140 (96.6) 25 (89.3)
5 (3.4) 3(10.7)
56 (38.6) 5(17.9)
29 (20.0) 6(21.4)
24 (16.6) 1(3.6)
17 (11.7) 3(10.7)
9(6.2) 8 (28.6)
5 (3.4) 3(10.7)
5(3.4) 2(7.1)
55 (37.9) 21 (75.0)
90 (62.1) 7 (25.0)
19 (7.5-43) 33 (23-85)
110 (75.9) 19 (67.9)
72 (49.7) 16 (57.1)
46 (31.7) 12 (42.9)
25 (17.2) 5 (17.9)
14 (9.7) 4(14.3)
4(2.8) 1(3.6)
10 (6.9) 9(32.1)
67 (46.2) 15 (53.6)
78 (53.8) 13 (46.4)
23 (15.9) 5(17.9)
122 (84.1) 23(82.1)
41 (28.3) 12 (42.9)
104 (71.7) 16 (57.1)

0.348

0.964

0.055

0.706

0.121

0.002

<0.001

0.002

0.475

0.795

0.125

(Continued to the next page)
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Table 1. Continued
CAM usage Anthelmintics

Non-user User p-value’  Non-user” User? p-value?
(n=48) (n=173) (n=145) (n=28)

Family income
(per month) (won)

< 3,000,000 88 (39.8) 18 (37.5) 70 (40.5) 0.701 56 (38.6) 14 (50.0) 0.027
> 3,000,000 and < 7,000,000 100 (45.2) 21(43.8) 79 (45.7) 72 (49.7) 7(25.0)
>7,000,000 33(14.9) 9(18.8) 24 (13.9) 17 (11.7) 7 (25.0)

Expenses for cancer treatment
(per year) (won)

< 10,000,000 116 (52.5) 28 (58.3) 88 (50.9) 0.359 76 (52.4) 12 (42.9) 0.354
>10,000,000 105 (47.5) 20 (41.7) 85(49.1) 69 (47.6) 16 (57.1)

Have you ever heard of CAM?
Yes 151 (68.3) 30 (62.5) 121 (69.9) 0.327 95 (65.5) 26 (92.9) 0.004
No 70 (31.7) 18 (37.5) 52 (30.1) 50 (34.5) 2(7.1)

Do you believe CAM’s

efficacy and safety?

No 87 (39.4) 25 (52.1) 62 (35.8) 0.042 52 (35.9) 10 (35.7) 0.988
Yes 134 (60.6) 23 (47.9) 111 (64.2) 93 (64.1) 18 (64.3)

Types of experienced CAM 1(0-2) 0 (0-0) 1(1-2) <0.001 1(1-2) 2 (1-4) 0.005

Values are presented as median (IQR) or number (%). CAM, complementary and alternative medicine; ECOG PS, Eastern Cooperative
Oncology Group performance status; IQR, interquartile range. “p-value was calculated using Pearson’s chi-squared test or Fisher’s exact
test as appropriate, ?Among those who used complementary and alternative medicine (n=173).

Table 2. Incidence by five domains of complementary and alter- en for the survey was 17 minutes (IQR, 12 to 26 minutes).
native medicine The median age of the patients was 52 years (range, 45 to
CAM experience Current 61 years), and 51.6% (114/221) of the total sample popula-
frpaes s (n=155)? user (n=58) tion were men. Of the patients, 99 (44.8%) lived in Seoul
Alternative medical system 40 (25.8) 10(17.2) or metropolitan areas, and 95.9% were covered under the
Mind-body therapies 28 (18.1) 7 (12.1) national health insurance. Of the total, 103 patients showed
Biologically based therapies 136 (87.7) 54 (93.1) an Eastern Cooperative Oncology Group performance status
Manipulative and 78 (50.3) 13 (22.4) of 0 (i.e., fully active without any restriction in performance).
body-based methods A total of 78.2% (173/221) of the patients had used CAM
Energy therapies 51(32.9) 13 (22.4) (Table 1), and 85.0% (147/173) initiated CAM after a cancer
Others 11(7.1) 0 diagnosis.

Of the 155 CAM users who responded to the multiple-
choice questions, 136 (87.7%) experienced biologically based

Values are presented as number (%). CAM, complementary and
alternative medicine. *Multiple choices were allowed among

the NCCIH category [18], ®The experiences of patients who therapies, followed by manipulative and body-based meth-
answered questions on the specific categories were included in ods (50.3%), energy therapies (32.9%), alternative medical
the analysis. systems (25.8%), and mind-body therapies (18.1%). Of the

58 current users, 93.1% were under biological therapies, fol-
lowed by energy therapies, manipulative and body-based

Results methods, alternative medical systems, and mind-body thera-
pies (Table 2).
1. Baseline characteristics
A total of 644 patients participated in the survey between 2. Expectations and experiences regarding CAM use
August 18 and September 12, 2021; 34% (221 patients) com- Based on their responses to the multiple-choice questions,
pleted the survey and were included in the analysis (Fig. 1). a majority of the patients (60.1%) anticipated having an
Of the 221 eligible questionnaires, the median time tak- enhanced immune function, followed by psychological or
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dEnhanced immune function

aPsychological or emational support

Recurrence prevention

Improved physical health

Jlmprove effects of current anti-cancer treatment
Improved pain or symptoms

Alternatives for current anti-cancer treatment

1.2 m Expected before CAM
Others 23 m Experienced after CAM
0 10 20 30 40 50 60 70

Percentage (multiple choices)

Fig. 2. Expectations from and experiences of complementary alternative medicine (CAM). “For p < 0.001.
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Fig. 3. Source of information and reliabilities expressed in median Likert scores. Likert score was adopted to evaluate reliabilities of each
source, ranging from 0 (strongly disagree) to 4 (strongly agree).
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Yes No
53 (30.6%) 120 (69.4%)

u Doctors dislike CAM
= Doctors would prohibit CAM usage
® Itis not a matter to discuss with doctors
| | have no interestin CAM
Doctors don’t know much about CAM
Short outpatients time
= Et cetera

45 (37.5%)

22 (18.3%)

16 (13.3%)

14 (11.7%)

1(0.8%)

Fig. 4. Reasons for not having discussion with physicians about complementary and alternative medicine (CAM) (n=173).

emotional support (32.4%), recurrence prevention (27.2%),
and improved physical health (26.6%). However, their feel-
ings were considerably different from their expectations.
They responded that psychological or emotional support
was the most beneficial (52.0%), followed by enhanced
immune function (35.8%), improved physical health (21.4%),
and recurrence prevention (20.2%). Notably, they received
much more psychological and emotional support from CAM
use than was anticipated (32.4 vs. 52.0%, p < 0.001) (Fig. 2).

3. Source of information and reliabilities

Two questionnaires were used for source of informa-
tion and their reliabilities: one to indicate the most influen-
tial source (single) and the other to indicate every source
encountered (multiple). The most common source of infor-
mation was cancer support groups (single, 23.6%; multiple,
18.6%), followed by other patients or their family members
(single, 16.8%; multiple, 15.3%), family or relatives (single,
12.3%; multiple, 10.5%), and Internet news (single, 11.4%;
multiple, 11.4%). Interestingly, doctors and nurses had lit-
tle impact on providing information (single, 0.9%; multiple,
3.1%). Furthermore, reliability measured by the Likert score
was the highest in the online or face-to-face cancer support
group (median, 3.0; IQR, 2.0 to 3.0), followed by doctors or
nurses (median, 2.5; IQR, 2.0 to 3.0) (Fig. 3).

4. Discussion with physicians about CAM usage

Only 24.4% (54/221) of the patients discussed CAM with
their physicians. Of the 173 patients who used CAM, 30.6%
(53/173) discussed it with their physicians. When we asked
the remaining 120 patients why they had not, 45 (37.5%)
answered that their physicians would dislike the use of
CAM, 22 (18.3%) assumed their physicians would prohibit

its usage, and 16 (13.8%) thought it was not a matter to be
discussed with their physicians (Fig. 4).

5. Use of anthelmintics and associated factors

Anthelmintics were used by 28 (16.2%) of the 173 CAM
users. Younger age (odds ratio [OR], 0.89; 95% confidence
interval [CT], 0.84 to 0.95), presence of metastasis (OR, 10.88;
95% CI, 3.39 to 34.86), previous exposure to CAM informa-
tion (OR, 5.57; 95% CI, 1.01 to 30.72), number of CAM types
used (OR, 1.98; 95% CI, 1.29 to 3.05), and CAM side effects
(OR, 5.10; 95% CI, 1.46 to 17.75) were independently associ-
ated with increased use of anthelmintics, according to our
multivariable analysis (Table 3).

Considering its spreading pattern, we approached anthel-
mintics usage from the aspect of online health information
literacy. Based on the eHEALS [19], anthelmintic usage was
not affected by online health information literacy (user vs.
non-user, 30.144.6 vs. 28.6+4.5 [meantstandard deviation];
p=0.181).

6. Online health information use and efficacy among CAM
users

Among the 173 CAM users, 26 patients (15.0%) started it
before the cancer diagnosis, and 147 (85.0%) started it after
the diagnosis. In light of online health information use, those
who started it after the cancer diagnosis tended to think that
they were well aware of the online health information and
were more confident in finding useful online health informa-
tion than those who started CAM before the cancer diagnosis
(S1 Table).
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Table 3. Univariable and multivariable analysis of factors related to anthelmintics usage (n=173)

Variable

OR (95% CI)

Multivariable?

Univariable

Duration of disease”
Age®
Female sex
Region (non-metropolitan areas)
Education (college graduate or higher)
Insurance (Medical aid, type 1 and 2)
Diagnosis

Kidney cancer

Breast cancer

Esophageal cancer

Other malignancies

Neuroendocrine tumor

Colorectal cancer

Hepatobiliary pancreatic cancer
Presence of metastasis (yes)
ECOG PS (0)
Private insurance (no)
Family income (per month) (won)

Under 3,000,000

3,000,000-7,000,000

7,000,000 or higher
Expenses for cancer treatment (per year) (= 10,000,000 won)
Have you ever heard of CAM? (yes)
Do you believe in CAM? (no)
Numbers of CAM types that are used”
Do you know enough about CAM??
Do you have interest in CAM? (yes)

Have you ever discussed with your physicians about CAM? (Yes)

Have you experienced side effects from CAM? (yes)

1.01 (1.00-1.02
0.98 (0.94-1.02
1.02 (0.45-2.29
2.33 (0.97-5.64
1.18 (0.50-2.80)

3.36 (0.76-14.96)

0.89 (0.84-0.95)

= = = —

1
2.32(0.65-8.24)
0.47 (0.05-4.21)
1.98 (0.43-9.14)
9.96 (2.66-37.29)
6.72 (1.23-36.74)
4.48 (0.69-29.29)
4.91 (1.96-12.30)
1.34 (0.60-3.02)
1.15 (0.40-3.34)

10.88 (3.39-34.86)

1
0.39 (0.15-1.03)
1.65 (0.57-4.74)
1.47 (0.65-3.32)
6.84 (1.56-30.01)
0.99 (0.43-2.31)
1.82 (1.32-2.52)
2.03 (1.25-3.29)
1.23 (0.79-1.93)
2.28 (0.995-5.20)
4.05 (1.61-10.21)

5.57 (1.01-30.72)

1.98 (1.29-3.05)

5.10 (1.46-17.75)

CAM, complementary and alternative medicine; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance
status; OR, odds ratio. “Performed using multivariable logistic regression model with stepwise, backward selection for anthelmintics
usage. Age, sex, and variables, which showed significance in the univariable analysis were included in the model (i.e., duration of disease,
presence of metastasis, have you heard of CAM?, Numbers of CAM types that are used, Do you know enough about CAM?, Have you
experienced side effects from CAM?), PContinuous variables, 9Used Likert scale ranging from 0 (strongly disagree) to 4 (strongly agree).

Discussion

In this study, 78.3% of patients from the OCSG reported
using CAM, and 16.2% of the CAM users utilized anthelmin-
tics. Younger age, presence of metastasis, previous exposure
to CAM information, number of CAM types, and the side
effects experienced were independently associated with
anthelmintic utilization. Users primarily obtained infor-
mation online or from face-to-face cancer support groups,
which showed the highest level of reliability. However, less
than one-third of the patients discussed with physicians on
CAM use.

A48 CANCER RESEARCH AND TREATMENT

In the previous study, 37.5% of patients with cancer were
reported to use CAM [10]. Moreover, the Korean Health Pan-
el data, which included the non-cancer population, revealed
that 25.5% of patients with cancers used CAM [21]. However,
the prevalence in our study was much higher (78.3%), and
85.0% of them started using CAM after the diagnosis. The
high prevalence may be due to the peer influence of OCSGs
inferred by cancer support groups’ highest accessibility and
reliability. In addition, as survey participation was promoted
through the internet and social network services, those with
greater interest or experience with CAM were more likely to
join. Moreover, the vulnerabilities and uncertainties they face
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as patients with cancers may partly explain it [4,21]. There
is also a strong possibility that the anonymity of the survey
would have resulted in candid answers.

Our finding that patients experienced more psychological
and emotional support than expected is consistent with pre-
vious studies [22-24]. That is a positive side patient can feel.
However, other answers, such as enhanced immune func-
tion, recurrence prevention, and improved physical health,
cannot be objectively evaluated. Assumably, patients might
have answered based on their feelings about the disease sta-
tus at the time of the survey. Moreover, it is difficult to distin-
guish from the placebo effect and hard to find evidence that
CAM affects health status. Conversely, it is hard to recom-
mend CAM considering its side effects or financial toxicity
[12,25].

This study’s finding that cancer patients obtain informa-
tion mainly from non-healthcare professionals is also con-
sistent with previous findings [10]. As cancer support groups
and other patients and family members wield the most influ-
ence on decisions to use CAM, we should investigate their
awareness, attitudes toward CAM, and relationship with
patients. Although only a small proportion of patients gained
information from doctors and nurses, they had higher cred-
ibility. Thus, communication between patients and medical
professionals must be strengthened. Plans can be set up to
guide patients in the appropriate direction for better care.
Nevertheless, we found from another in-depth interview of
patients that some physicians recommended CAM rather
than conventional medicine, and more studies are needed to
clarify the status (published elsewhere).

Among the studies with patients in western countries, the
rate of discussion with physicians was 71.8% in the high-
est [26], but the revealing rate of most studies was low, up
to 20% [10,23,27]. In our study, only 30% (53/173) of CAM
users discussed it with physicians. Most attending physi-
cians may not recognize their patients’ overall CAM usage
status. Patients seemed not to disclose CAM usage owing to
the fear of unfavorable reactions from physicians or that they
might lack CAM knowledge or discourage the use. These
reasons differ from those identified in a study conducted in
the United States, where more than half answered, “The phy-
sician did not ask’ [10]. To ensure ethical considerations [28],
phsicians should try to learn about CAM and more actively
engage with their patients by asking questions and building
rapport. Patients will then be encouraged to be sincere about
actual remedies, which can protect them from unnecessary
harm.

Recently, issues with anthelmintics usage among pati-
ents with cancer have been rampant, fueled by consumers
influencing social media. Despite their lack of scientific back-
ground in specific drugs, they showed influential power in

patients with terminal cancers. Even though experts and gov-
ernment organizations advised against using these drugs for
cancer treatment, many patients were persuaded and took
them as part of their treatment. Although the information on
anthelmintics was widespread on the internet, we found that
the actual use is unlikely to be influenced by online health
information literacy. Conversely, younger age, presence of
metastasis, previous exposure to CAM information, number
of CAM types experienced, and side effect experiences were
independently associated with anthelmintic use.

It is unclear why those who experienced side effects were
more likely to use anthelmintics. However, we could assume
that patients who experienced side effects from other types
of CAM found alternatives for psychological or emotional
support, even if it was under active debate. Therefore, phy-
sicians should regularly assess patients’ interest in CAM,
provide accurate information, and manage them before they
become more vulnerable as the disease progresses. Further-
more, they need to consider adopting protocols to disclose
CAM usage [29].

Despite all these findings, our research has some limita-
tions. First, there could be a selection bias due to the volun-
tary nature of the study and the limited spectrum of patients
with cancer; not all OCSGs were willing to participate in the
survey, and infrequent Internet users were less likely to be
included, resulting in a lack of representativeness. Second,
because of the nature of the survey, response bias may have
been exacerbated in the online setting. It is possible that a
more anonymous environment, as opposed to surveys with
interviewers or paper surveys, would make patients feel free
from societal norms, eliciting more honest answers. Third,
despite our best effort to be neutral and structured, the
order of the questionnaire may have resulted in question
order bias, influencing the responses.

Even though information seemed to disseminate through
the internet, younger age, presence of metastasis, exposure to
CAM information, experience in more types of CAM, or side
effects from CAM were associated with the use of anthelmin-
tics rather than online health information literacy. Hopefully,
our study will provide fundamental information for devel-
oping a CAM management strategy in this digital age.
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