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Abstract

This paper examines the predictors of belief in the efficacy of complementary and alternative medicine (CAM) and its use, including
cognitive factors (scientific reasoning, health literacy, locus of control), beliefs (holistic and magical health beliefs pseudoscientific
beliefs, and trust in doctors), sociodemographic factors, and cancer diagnosis. The sample consisted of 177 women (41.8% with
a cancer diagnosis; M, =38.81, SD=11.43). Beliefs in efficacy and use of CAM were the main outcome measures; preference
for CAM over conventional treatment was a secondary outcome measure. Pseudoscientific/magical beliefs and external locus of
control were the strongest predictors of positive attitudes toward CAM and its higher use, as well as preference for CAM instead of
conventional treatment. Cancer diagnosis predicted only higher CAM use, but not more positive attitudes to CAM, nor preference
for CAM instead of conventional medicine. Women with cancer had significantly more pseudoscientific beliefs than women
without cancer and had a higher external locus of control over their health. Women with pseudoscientific/magical beliefs favor
CAM treatments independently of the cancer diagnosis, although the diagnosis of cancer also contributes to their higher use of
CAM. In other words, it seems improbable that women would turn toward CAM treatment only after being diagnosed with cancer.

Keywords Complementary and alternative medicine (CAM) - Scientific reasoning - Magical thinking - Pseudoscientific

beliefs - Health Literacy - Cancer

Why do people prefer alternative medicine to conventional
treatment, even though it has been repeatedly shown in large
and controlled studies it does not have the same effectiveness
and may even be harmful? The reasons for resorting to CAM
are usually to strengthen the body’s defenses, relieve symp-
toms and side effects of treatment, improve emotional well-
being, and desire for more control. Cancer patients appear to
be a particularly vulnerable group, as a diagnosis of cancer
is frightening and can make people feel like they are losing
control, which is associated with higher susceptibility to vari-
ous unfounded beliefs, including magical thinking and pseu-
doscientific remedies (§rol et al., 2021; Van Prooijen, 2019).

Beliefs in the efficacy of complementary and alternative
medicine (CAM) are a subset of pseudoscientific beliefs,
as CAM is usually defined as anything but conventional
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medicine (Wardwell, 1994). CAM is also often used as an
umbrella term for a heterogeneous group of practices with
varying degrees of efficacy and pseudoscientific basis.
The boundaries between conventional medicine and CAM
practices are sometimes flexible and permeable (Kaptchuk
& Eisenberg, 2001), especially as new evidence (or lack
thereof) about treatments is found. Without sufficient sci-
entific understanding, it may be difficult for lay people to
judge the quality of evidence in favor of one treatment over
the other. However, the biggest problem with CAM is not
that people will end up with ineffective treatment, but that
the belief in the efficacy of CAM over conventional medicine
is associated with other negative health behaviors and out-
comes, such as vaccination skepticism (Bryden et al., 2018),
and postponing seeking medical help (Latte-Naor et al.,
2018), which is particularly detrimental to cancer patients.
For example, Johnson et al. (2018) found that patients who
initially chose alternative medicine over conventional thera-
pies for treatment of cancers with the highest 5-year relative
survival rates (such as breast cancer, colorectal cancer, and
lung cancer) had a significantly increased risk of death.
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The main objective of this article, therefore, is to exam-
ine whether belief in the efficacy of CAM and preference
for CAM over conventional treatments are best predicted
by scientific reasoning or magical thinking and by feelings
of control over one’s life (i.e., internal locus of control). We
will examine these predictors in samples of women with and
without a cancer diagnosis to determine whether the threat
of cancer alters the relative power of these predictors.

Who is most vulnerable to CAM?

Most medical research focused on identifying which group
of people is most prone to using CAM and it was found that
being female (Boutin et al., 2000; MacLennan et al., 2002),
middle-aged (Astin, 1998; Bishop & Lewith, 2010), having
a higher income (MacLennan et al., 2002; Thomas & Cole-
man, 2004), and more education (Astin, 1998; MacLennan
et al., 2002; McFarland et al., 2002), were associated with
increased CAM use. Several studies examined differences
between patients with cancer and the general population in
their CAM use and found that cancer patients and cancer
survivors have a greater tendency to utilize CAM than indi-
viduals in the general population (Buckner et al., 2018; Fox
et al., 2013; Matsuno et al., 2012). Similarly, as for the general
population, CAM use among women with cancer was associ-
ated with higher education level (Conrady & Bonney, 2017),
higher income, full-time job (Rakovitch et al., 2005), but with
younger age (Latte-Naor et al., 2018; Pedersen et al., 2009).

In general, women use CAM more often than men, are more
likely to have ever used CAM (51.5% versus 44.3%), and among
CAM users, a higher percentage of women used CAM over
the past 12 months than men (53.5% vs. 42.7% in Alwhaibi &
Sambamoorthi, 2016 and 42% and 24 %, in Kristoffersen et al.,
2015). Gender differences in CAM use seem to be consistent
among different cultures: middle to upper-class women use
CAM more often in Western, as well as non-Western cultures
(Keshet & Simchai, 2014). Higher use of CAM among women
is often attributed to neglect of women’s health care needs in
public health care and may serve as an emancipating, empower-
ing alternative (Keshet & Simchai, 2014; Kristoffersen et al.,
2014). However, an interesting difference was found between
men and women in their motivation to use CAM: while men
used CAM more for cultural reasons, women used CAM based
on their belief in its scientific evidence (Abdalla et al., 2020).
Therefore, in this study, we decided to focus specifically on
women and examine whether the diagnosis of cancer would
predict higher reliance on CAM practices.

Psychological predictors of CAM use

Belief in the efficacy of CAM is considered a subset of
more general pseudoscientific beliefs and it correlates
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strongly with other types of unfounded beliefs, such as
conspiracy theories, magical beliefs, or paranormal beliefs
(Cavojové et al., 2020; érol, 2022). Belief in the efficacy
of CAM might share common ground with paranormal
beliefs. Indeed, positive correlations between beliefs in
CAM, paranormal beliefs, magical food and health beliefs,
and intuitive thinking were found in some studies (Bryden
et al., 2018; Lindeman, 2011; Saher & Lindeman, 2005).
Belief in the scientific basis of CAM correlated positively
with holistic health beliefs and vitamin use and negatively
with antibiotic use (Hyland et al., 2003). It seems that one of
the crucial predictors of CAM use is the belief in its efficacy
based on one’s spiritual outlook (Astin, 1998). Moreover,
Astin, (1998) found that only a minority of people rely
on CAM as a primary treatment and people are drawn to
use CAM because alternative treatments seem to be more
congruent with their philosophical outlook on life, beliefs,
and values. Thus, we included several subsets of magical/
pseudoscientific beliefs specifically related to health in this
study.

However, there is a difference between the use of CAM
and actual belief in its efficacy (Verhoef et al., 2005). For
example, in a study by Cavojova and Ersoy, (2020), scientific
reasoning predicted belief in CAM but not the use of CAM.
Pro-CAM attitudes were a stronger predictor than CAM use
also in another study focusing on other health behaviors,
such as vaccination (Bryden et al., 2018). While attitudes are
a strong predictor of behavior (theory of planned behavior;
Ajzen, 2002), there is usually a gap between intentions and
behavior, therefore it is reasonable to expect a stronger effect
of some beliefs on forming of pro-CAM attitudes, while
their association with CAM use may be weaker. Therefore,
we examined CAM attitudes and CAM use separately and
we expect that positive attitudes toward CAM, as well as
higher CAM use, will be associated with various kinds of
magical/pseudoscientific beliefs.

On the other hand, cognitive factors play an important
role in health decisions, too. People with better scientific
reasoning hold beliefs more consistent with scientific con-
sensus and have more scientific knowledge (Dieckmann
& Johnson, 2019; Downs et al., 2008; Drummond & Fis-
chhoff, 2017). Scientific reasoning seems to be a stronger
predictor of health-related unfunded beliefs than analytic
thinking (Cavojova et al., 2022). Beliefs seem to be the most
important driving force for behavior, even when cognitive
factors are taken into account. For example, Cavojova and
Ersoy (2020) found that while scientific reasoning negatively
predicted belief in the efficacy of CAM, its role in actual
reported use of CAM diminished after religious faith was
introduced to the model. Interestingly, also Abdalla et al.
(2020) found that while cultural reasons are more important
for men when choosing CAM, women used CAM based on
their belief in its scientific evidence.
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On the other hand, the role of cancer health literacy is
inconclusive. While some studies showed that patients with
higher CAM use have significantly lower health literacy
scores (Conrady & Bonney, 2017; Wilhelm & Euteneuer,
2021), others showed that they also can have more positive
attitudes toward CAM because they tend to rely on rapidly
available and unscientific, easily found sources of informa-
tion (Dissiz & Yilmaz, 2016; Jablotschkin et al., 2020).
Therefore, we will also examine the role of cancer health
literacy for both groups of women and its association with
CAM use and attitudes.

A lack of trust in the medical professions can be another
reason why patients ask for a second opinion or they can
be prone to use CAM (van den Brink-Muinen & Rijken,
2006). People also can trust alternative practitioners because
of their holistic views and therefore, they may feel that they
understand the diseases better. However, due to the lack of
research, we do not have enough evidence that clarifies the
relationship between trust in doctors, CAM use, and atti-
tudes toward CAM.

Moreover, ‘feeling more in control’ was associated with
CAM use among women with cancer (Catt et al., 2006; Hen-
derson & Donatelle, 2003), while chance health locus of
control correlated with adverse health behaviors (Pitel &
Ballova MikusSkova, 2021). Therefore, we expect that the
internal locus of control will be associated with increased
CAM use, but we will explore the differences in locus of
control between the women with and without a cancer
diagnosis.

Psychological factors behind the increased use of CAM
in women with cancer have not been yet conclusively estab-
lished. While it seems sensible to expect that women with
a cancer diagnosis will turn to all means that can help them
to get better or at least alleviate the symptoms of illness
or its treatment, little is known whether any actual shift in
beliefs surrounding CAM and health occurs. Moreover, sev-
eral conflicting factors can be at play: for example, women
diagnosed with cancer are more likely to discuss their illness
with their physicians or other sources that could increase
their health literacy and reasoning, which is connected with
less CAM use and pseudoscientific health beliefs (Cavojova
& Ersoy, 2020; Cavojové et al., 2022). On the other hand,
emotional factors, such as helplessness and loss of control
can override rational processes and lead to higher accept-
ance of magical and pseudoscientific beliefs (e.g. (Srol et al.,
2021) which can lead to increased CAM use. This is in line
with terror management theory (Greenberg et al., 1997),
which argues that when confronted with our own mortal-
ity and existential anxiety, people tend to cling to beliefs
that transcend us. Our aim in this paper is to address these
unknown issues and explore the differences between women
with and without cancer diagnosis not only in CAM use but
also in their beliefs, locus of control, trust in doctors, and

cancer health literacy. Our conceptual framework is shown
in Fig. 1.

Methods
Participants and procedure

We recruited the participants for our study via social net-
works and specialized groups for people diagnosed with
cancer (e.g. League against cancer, etc.) to enroll women
with some experience with cancer. We employed a snow-
ball technique and participants were encouraged to share
the survey with their friends and relatives. The survey was
run on the Qualtrics platform and it was open from May to
the end of June 2021. Before conducting research, it was
approved by the Ethical Committee of the Centre of Social
and Psychological Sciences, SAS.

The final sample consisted of 177 women. One hundred
and three women were not diagnosed with cancer (58.2%)
and 74 women (41.8%) had been diagnosed with some
type of cancer. The mean age of our sample was 38.81
(SD=11.43). Most of the women with cancer have been
diagnosed with breast cancer (N=155), eight were diagnosed
with cervical cancer, and the rest (N=14) had other kinds of
cancer.' Seven women indicated that it was recurring can-
cer. For more details about the stage of cancer at the time
of diagnosis and at the time of data collection, please see
Table A.1 in the Appendix. Women diagnosed with cancer
were also significantly (about ten years) older than women
with no reported cancer. There were no other significant
differences between the two samples in terms of income,
number of people living in the same household, or the size
of the city, and only a small difference (d=0.31) in educa-
tion, as the younger women in our sample reported gener-
ally higher education than older women. For more details
about the differences in demographic background, please
see Table A.2 in the Appendix.

Materials

The use and attitudes toward complementary
and alternative medicine

The use of CAM. We used The International Questionnaire
to Measure Use of Complementary and Alternative

! There were 14 women who chose “other type of cancer”. These
were: appendix of ovaries and uterus (N=2), Hodgins LGR (N=1),
colon (N=2), kidney (N=1), lymphoma (N =1), non-specified ductal
carcinoma (N=1), non-Hogins lymphoma (N=1), ovaries (N=1),
lung cancer (N=1), thyroide gland (N=1), other (non-specified)
(N=2).
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COMPLEMENTARY AND ALTERNATIVE MEDICINE
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Holistic health beliefs scale
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* Internal
*  Powerful others
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Fig. 1 Conceptual framework of the current study

Medicine (I-CAM-Q) modified by Bryden et al. (2018),
which contains three sections: (1) provision of CAM
services (homeopath, acupuncturist, herbalist, spiritual
healer, chiropractor, naturopath, hypnotherapist, body
manipulation therapies, hypnotherapy, body manipulation
therapies such as Bowen Therapy or Reiki (excluding
massage or physiotherapy), therapeutic massage, and other
(please specify); (2) use of CAM products (herbs/herbal
medicine; vitamins/minerals; homeopathic remedies;
remedies for weight-loss, magnetic rings/bracelets, flour-
free or chlorine-free distilled water for medical purposes,
master mineral solutions (or its alternatives), other (please
specify); (3) self-help practices (meditation, yoga or tai
chi, detox or cleansing diet, prayer for your own health,
relaxation techniques or visualization, aromatherapy,
any form of traditional or spiritual healing ceremony).
Participants rated every item on a 3-point scale (1 =never,
2=more than 12 months ago, 3 =in the last 12 months). For
all present analyses, we dichotomized the response scale so
that participants who reported never using CAM practices
and products were assigned a score of “0” and those who
reported using it were assigned “1” for that particular item
regardless of whether they used it more than a year ago or
less than a year ago. Three sub-scale totals were calculated
for the use in this study: services (Cronbach’s alpha =0.58),
products (Cronbach’s alpha=0.45), and self-help practices
(Cronbach’s alpha=0.64). Cronbach’s alpha for the total
scale was 0.73, so for some of the subsequent analyses, we
also used the total CAM use score.
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CAM attitudes subscale (Hyland et al., 2003) contained
6 questions measuring attitudes regarding the efficacy and
desirability of CAM. Participants answered on a 5-point
scale (1 =totally disagree, 5 =totally agree). Four items
were recoded, so that a higher score reflected more positive
attitudes toward CAM. Cronbach’s alpha was 0.80.

Preference for CAM over classical medical treatment.
We included one additional question to distinguish whether
participants used the above-mentioned services, prod-
ucts, and self-help as the main method of treatment or as
a supplement to classical medical treatments, with choices
ranging from 1 (= exclusively alternative treatments) to 5
(=exclusively classical medicine), with 3 (= both according
to circumstances).

Magical and pseudoscientific beliefs about health

The magical belief health subscale (Lindeman et al., 2000)
contained 10 questions related to health. Participants
answered on a 5-point scale (1 =zotally disagree, 5 =totally
agree). Cronbach’s alpha was 0.88.

The holistic health belief subscale (Hyland et al., 2003)
contained 5 questions measuring belief in a holistic model of
health. Participants answered on a 5-point scale (1 =totally
disagree, 5 =totally agree). Cronbach’s alpha was 0.74.

The pseudoscientific beliefs scale (Fasce & Pic6, 2019)
consisted of 30 questions related to various contempo-
rary pseudoscientific treatments and beliefs. Participants
answered on a 5-point scale (1 =totally disagree, 5 =totally
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agree). For the present study, six items asking about the
efficacy of specific CAM treatments were excluded from the
questionnaire. Cronbach’s alpha was 0.82.

Cognitive predictors

Scientific reasoning was measured using items based on the
Scientific reasoning scale (Drummond & Fischhoff, 2017).
For the present study, we used six items that were developed
by (BaSnakova et al., 2021). For example, the “causation vs
correlation” item was about increasing the birth rate: “A
researcher wants to find out how to increase natality. He
asks for statistical information and sees that there are more
children born in cities that have more hospitals. This finding
implies that building new hospitals will increase the birth
rate of a population. Agree/Disagree”. Each correct answer
was assigned 1 point and we calculated the total score as the
sum of all correct answers, thus a higher number indicates
better scientific reasoning. Cronbach’s alpha was 0.45.

Cancer health literacy was measured by 11 items chosen
from the CHLT-30 (Dumenci et al., 2014), which was also val-
idated for populations without cancer (Dumenci et al., 2018).
The test contained multiple-choice questions. For each correct
answer, the participant received 1 point, so the higher score
reflects higher health literacy. Cronbach’s alpha was 0.44.

Health locus of control was measured by the Multidi-
mensional Health Locus of Control (Wallston et al., 1978),
which contained 18 questions in three subscales: Internal
health locus of control (Cronbach’s alpha=0.72), Powerful
Others health locus of control (Cronbach’s alpha=0.69), and
Chance Health locus of control (Cronbach’s alpha=0.69).

Trust in doctors was measured by five items scale (Dugan
et al., 2005). Participants answered on a 5-point scale rang-
ing from 1 (total disagree) to 5 (totally agree). Cronbach’s
alpha was 0.76.

Composite variables. For simplicity and in order not
to include multiple common predictors in the regression
analyses predicting attitudes toward and use of CAM (see
Table 2 below), we have created several composite variables
for use in the regression analyses. First, composite magical
and pseudoscientific health beliefs variable was created as
a regression score extracted from the principal component
analysis with three indicators — magical health beliefs, holis-
tic health beliefs, and pseudoscientific beliefs (single compo-
nent with eigenvalue > 1 accounted for 59% of the variance).
Secondly, the same approach was used to reduce the three
loci of control dimensions into a single variable. A single
external locus of control component with eigenvalue > 1 was
identified which accounted for 50% of the variance (internal
locus of control variable loaded negatively onto the com-
posite score). Finally, scientific reasoning and cancer health
literacy scores were averaged into a single composite, both
variables were standardized and their z-scores were averaged

(r=0.36). These composite variables were used instead of
individual scores in the regression analysis reported below.

Results
Prevalence of CAM use

Only 4% of our sample used CAM as the main method of
treatment (1.4% of women with and 2.9% of women without
a cancer diagnosis); the majority used CAM only as com-
plementary to conventional medicine. However, 98.3% of
participants had tried at least one CAM service, product, or
self-help during the last year. The average number of CAM
services used in the last 12 months was 4.5 (SD=2.3). The
most often used CAM service in the last year was therapeu-
tic massage (19.2%), the most often used CAM products
were vitamins/minerals (97.2%) followed by herbs/herbal
medicine (71.2%), and the most often used CAM self-help
was a prayer for health (40.7%), followed by relaxation tech-
niques (39.6%) and aromatherapy (39.0%).

Correlations between variables and regression
analysis

To explore further relationships between variables, we per-
formed correlation analysis (Table 1).

The results showed that the use of CAM correlated with all
belief variables (7-values ranging from 0.16 to 0.35), except for
pseudoscientific beliefs, which were related only to the use of
CAM products (r=0.22), but not CAM services or self-help
practices. There was no correlation between CAM measures
with scientific reasoning or with cancer health literacy. A posi-
tive correlation was found between CAM use and internal locus
of control (r=0.19). Scientific reasoning and cancer health lit-
eracy showed expected negative correlations with some of the
belief measures (r-values ranging from -0.18 to -0.52).

Next, we proceeded to examine whether the use of CAM
and attitudes toward CAM are best predicted by sociodemo-
graphic factors, beliefs, or cognitive factors, therefore we per-
formed hierarchical regression analyses. Socio-demographic
factors, such as age, education, and cancer diagnosis were
entered in the first step, factor score for magical beliefs, holis-
tic health beliefs, pseudoscientific beliefs, locus of control,
and trust in doctors was entered in the second step, and sci-
entific reasoning and cancer health literacy composite score
was entered in the third step. Results are shown in Table 2.

Positive attitudes toward CAM were predicted mostly by
pseudoscientific/magical beliefs, trust in doctors, and inter-
nal locus of control; reasoning and literacy did not seem
to play a role in having more positive or negative attitudes
toward CAM. Also, both uses of CAM and the preference
for CAM were predicted most strongly by pseudoscientific/
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Table 1 Descriptive statistics and correlations between the main variables in the present study for the whole sample

M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. use of CAM services 122 140 1
2. use of CAM products 259 1.07 .39 1
3. use of CAM self-help 2.80 1.79 .33 32 1
4. use of CAM (total) 6.62 3.22 (.75) (.68) (81) 1
5. preference for CAM 437 099 -26 -18 -31 -34 1
6. attitudes toward CAM 149 488 .28 32 .28 39 -58 1
7. magical health beliefs 263 835 .24 28 20 31 -39 50 1
8. holistic health beliefs 221  2.89 .16 23 35 34 -06 .10 26 1
9. pseudoscientific beliefs 63.8 11.0 .14 22 .06 A7 =21 39 63 22 1
10. scientific reasoning 499 112 -07 -12 .11 -01 .06 -25 -38 -09 -52 1
11. cancer health literacy 100 125 .11 .02 A1 12 08 -10 -18 .05 -29 36 1
12. internal locus of control ~ 19.1 3.84 .11 .14 16 J9 -20 25 29 30 22 -15 -08 1
13. others locus of control 179 429 -11 -10 -11 -14 21 -27 -11 -02 .02 -11 -08 -14 1
14. chance locus of control ~ 14.6 447 -08 .10 -06 -03 .11 .04 .13 -09 33 -30 -23 -30 31 1
15. trust in doctors 2.66 0.65 .12 12 .10 10 9 -21 30 09 13 19 00 -08 -02 -19 .05

Correlations are based on 177 observations. Correlations in parentheses indicate part-whole relationships. Correlations of r>.15 are significant
at p<.05, r> .20 are significant at p <.01, and r> .25 are significant at p <.001. Correlations that appear in bold are significant (p <.05)

Table 2 Summaries of linear regressions predicting CAM use and attitudes toward CAM

CAM use total CAM preference CAM attitudes
B p B p B p
Step 1
Age .07 423 -.02 794 13 123
Education .08 319 .09 267 .02 .845
Cancer diagnosis -.14 .094 -.15 .084 .04 .615
R?=.036, F=2.17"* R?=.023, F=1.39" R’=.014, F=0.827"*
Step 2
Age .02 .855 .04 .614 .05 .552
Education .08 273 .08 273 .03 .636
Cancer diagnosis -18 046 -12 179 .02 776
Pseudoscientific and magical .27 <.001 .30 <.001 41 <.001
health beliefs
Trust in doctors .06 .395 .14 .061 21 .002
External locus of control -19 015 A8 .023 -.16 027
AR?=.128, F=8.67%%* AR?=.161, F=11.15%%* AR?= 276, F=22.07#%*
Step 3
Age .02 7193 .04 .616 .04 573
Education .05 465 .08 275 .04 535
Cancer diagnosis -17 047 -12 180 .02 7190
Pseudoscientific and magical .36 <.001 -30 <.001 .38 <.001
health beliefs
Trust in doctors .06 .395 -.14 .062 21 .002
External locus of control -.16 044 18 .026 -17 019
Reasoning & literacy 21 .007 -.01 .949 -.08 276

AR?=.035, F=7.34%*

AR?=.000, F=0.00 ™*

AR?=.005, F=1.19™*

The table shows the results of three regressions predicting the use of CAM, preference for CAM over the classical medical treatment, and atti-
tudes toward CAM. The results include standardized regression coefficients (f) and their statistical significance, as well as explained variance in
the outcome (R?) and its change (AR?) at every step of the model. Significant predictors (p <.05) are presented in bold. ** p < .01, *** p <.001
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magical beliefs and internal/external locus of control. Trust
in doctors did not predict the use of CAM nor preference
for CAM. However, the use of CAM was predicted also by
having a cancer diagnosis and — unexpectedly — higher rea-
soning and literacy.

Comparing women with a diagnosis
and without a diagnosis

Lastly, we examined the differences between women with and
without cancer diagnosis after controlling for differences in
age and education. The statistical control for demographic fac-
tors was necessary as women without a cancer diagnosis were
about 10 years younger on average (M =34.16, SD=10.22)
in comparison with women that have been diagnosed with
cancer (M=45.31, SD=9.79) (+=7.29, p<0.001, d=1.11).
Also, there was a marginally significant difference in educa-
tion level, women diagnosed with cancer reported lower edu-
cation (Mrank =80.84) than women without the diagnosis
(Mrank=94.86), U=3207, p=0.050, r=0.16. Therefore, in
further analyses, we controlled for the differences in age and
education (Table 3).

After controlling for age and education, we found that
women with a cancer diagnosis had significantly more pseudo-
scientific beliefs than women without the diagnosis. Another
significant difference was that women without cancer diag-
nosis have a higher internal locus of control over their health

while women diagnosed with cancer felt that their health is
more in the hands of their doctors or chance/destiny. There
was no difference in cancer health literacy, but rather surpris-
ingly, women without cancer diagnosis had higher scientific
reasoning compared to women with cancer diagnosis. In terms
of their attitude towards CAM or their overall use of CAM
services, products, and self-help practices, there were no sig-
nificant differences between women with diagnosed cancer
and without the diagnosis of cancer. Table A.3 in the Appen-
dix also shows the only differences in attending a herbalist
and an acupuncturist and the use of non-fluorinated and non-
chlorinated water, which women with cancer used more often.

Discussion

The most important finding is that pseudoscientific/magical
beliefs are the strongest predictor of positive attitudes
toward CAM and its higher use, as well as using CAM
instead of conventional treatment. Another factor that was
the significant predictor of all three dependent variables
was the external locus of control. On the other hand, cancer
diagnosis predicted only higher CAM use (in line with
findings of (Buckner et al., 2018; DiGianni et al., 2002; Fox
et al., 2013; Matsuno et al., 2012), but not more positive
attitudes to CAM, nor using CAM instead of conventional
medicine.

Table 3 The comparisons of all main variables between women with and without cancer diagnosis

with cancer diagnosis (n=74) without cancer diagnosis

pairwise comparison

(n=103)
M SE M SE ‘ p d
use of CAM services 1.39 0.170 1.10 0.141 1.25 212 0.22
use of CAM products 2.70 0.134 2.52 0.111 1.01 315 0.18
use of CAM self-help practices 3.07 0.226 2.61 0.187 1.47 144 0.26
total use of CAM 7.16 0.403 6.22 0.334 1.68 .094 0.30
preference for CAM 4.54 0.124 4.24 0.103 1.74 .084 0.31
positive attitudes toward CAM 14.7 0.619 15.1 0.513 -0.504 615 0.09
magical health beliefs 27.1 1.030 25.8 0.853 0.947 345 0.17
holistic health beliefs scale 22.4 0.366 21.8 0.303 1.11 268 0.19
pseudoscientific beliefs 66.2 1.30 62.2 1.08 2.24 027 0.39
scientific reasoning 4.75 0.135 5.16 0.112 -2.19 030 0.38
cancer health literacy 10.03 0.157 9.99 0.130 0.179 .858 0.03
internal locus of control 18.0 0.478 19.9 0.396 -2.80 .006 0.49
powerful others locus of control 19.3 0.525 16.8 0.435 345 <.001 0.61
chance locus of control 15.7 0.532 13.8 0.440 2.51 013 0.44
trust in doctors 2.54 0.082 2.74 0.068 -1.71 .090 0.30

The table presents the results of analyses of covariance with cancer diagnosis (with diagnosis / without diagnosis) as a fixed factor and age and
education as covariates. The descriptives for the two groups are estimated marginal means (after controlling for age and education). The pairwise
comparisons show the results of the 7-tests based on the estimated marginal means, along with their statistical significance (p) and effect size

(Cohen’s d) for the difference
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Before discussing our results in more detail, we have
to note that the prevalence of CAM use was not very high
and there were marked differences depending on the indi-
vidual types of CAM. Although women with cancer used
overall more CAM practices, there were only a few signifi-
cant differences in the level of individual CAM practices
(exceptions were: acupuncture, herbalist, and flour-free
and chlorine-free water). Use of individual CAM practices
ranged from as low as 1% (master mineral solution, naturo-
path) to 88% (herbs), with vitamins used by practically
the whole sample (100% women with a cancer diagnosis,
99% women without a cancer diagnosis). These results
are generally in line with reports from other studies (Ber-
retta et al., 2016; Harris et al., 2012; Keene et al., 2019).
It seems that CAM services, such as visiting a spiritual
healer, chiropractic, homeopath, acupuncturist, and herbal-
ist, are used by 14% to 34% of women with cancer, on the
other hand, using free self-help practices or CAM products
that are relatively cheap, is more prevalent and ranges from
36 to 88%. The CAM methods that could be considered
most useless or even dangerous, such as wearing magnetic
bracelets, hypnotherapy, or MMS, are used by less than
12% of women with a cancer diagnosis in our sample.

Our results generally suggest that magical and pseudo-
scientific beliefs play the most important role in adopting
positive attitudes toward CAM and the use of CAM, irre-
spective of a cancer diagnosis. Even though having can-
cer did predict higher use of CAM, pseudoscientific and
magical beliefs remained the strongest predictor of CAM
use. Thus, it seems that women who incline toward holistic
and magical beliefs about health tend to favor CAM treat-
ments independently of the cancer diagnosis, although the
diagnosis of cancer also contributes to their higher use of
CAM. In other words, it seems improbable that women
would turn toward CAM treatment only after being diag-
nosed with cancer.

Not at all surprising was also the finding that women with
a more internal locus of control use CAM more often than
women with a more external locus of control, who rely on
the advice from their physicians. Women with a more inter-
nal locus of control also tended to prefer CAM treatment
over traditional treatment. The effect of internal locus of con-
trol was similarly strong as the effect of a cancer diagnosis.

Trust in doctors seems to play a role only in increasing
the positive attitudes toward CAM. This was an unexpected
result because we assumed that trust in doctors would play
a role in decreasing attitudes toward CAM. But one possi-
ble explanation is that participants misinterpreted the word
"doctor" and might not differentiate between holistic prac-
titioners (who are not licensed to practice medicine) and
medical doctors. Their answers could therefore indicate trust
in both groups of specialists. It would be necessary for future
research to clarify our focus only on medical doctors.

@ Springer

Another surprising finding was that literacy and reasoning
was significant predictor of higher CAM use. Upon further
examination, we concluded that it is probably some statistical
artifact, as there were no correlations between the measures
of cancer health literacy and scientific reasoning on one hand
and measures of CAM use on the other. Moreover, scientific
reasoning and to a lesser extent also cancer health literacy
correlated negatively with magical beliefs and pseudoscien-
tific beliefs, and scientific reasoning correlated moderately
negatively also with positive attitudes toward CAM — all
results in the expected direction and in line with previous
research ((V?avojové & Ersoy, 2020; Cavojové et al., 2020).

Comparing women with a diagnosis
and without a diagnosis

There was no difference between women with and without
cancer diagnosis in using CAM after we controlled for age and
education. Both groups of women seem to use a similar number
of CAM treatments and both groups use it mostly to comple-
ment, not replace conventional medicine. Similarly, women in
our sample had a similar level of magical beliefs, holistic health
beliefs, and attitudes toward CAM regardless of their cancer
diagnosis. However, women with cancer had significantly more
pseudoscientific beliefs than women without cancer.

Women without cancer diagnosis showed a higher inter-
nal locus of control over their health, while women with
cancer felt that their health is more in the hands of their
doctors or chance/destiny (i.e. had a more external locus of
control). This finding is in line with previous studies (Gibek
& Sacha, 2019; Ranchor et al., 2010) suggesting that peo-
ple with cancer are more likely to be reliant on external
sources of control, such as health workers or their family
members than on internal sources. One possible explanation
for this finding can relate to the perceived nature of cancer
and also the extensive treatment with uncertain outcomes
may reduce patients’ beliefs in personal control over their
illness. Sense of control over one’s life (i.e., internal locus
of control) is associated with many positive outcomes (e.g.,
Waller & Bates, 1992), while lower internal locus of con-
trol is associated with poorer adaptation to treatment and
higher depression in cancer patients (Arraras et al., 2002).
Thus, it seems important that clinicians should empower
cancer patients more by giving them more control over the
treatment or encouragement about how changes to lifestyle
choices might improve their chances of recovery.

Even after controlling for age and education, the women
without cancer diagnosis in our sample had significantly
higher scientific reasoning than women with cancer. This
was probably due to the nature of our data collection — we
used social networks for addressing women with cancer and
we also advertised the survey on our institutional webpage.
Although we can only speculate in this regard, it is possible
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that followers of the institutional webpage are more inter-
ested in our research than the general public and thus we
succeeded only in addressing women with higher scientific
reasoning who shared it with their contacts, but we were
successful only in reaching rather limited and self-selected
sample, while women with cancer that accessed our sur-
vey via cancer patients supporting groups were from more
diverse background and possibly differed also in other vari-
ables besides scientific reasoning that we did not measure.
We are well aware of the importance of collecting the data
from the representative samples in future studies but collect-
ing the data from cancer patients remains to be problematic.

Limitations of the present research

The main limitation of our research was a self-selected sam-
ple that did not allow us to match women with and without
cancer diagnoses on all relevant characteristics. Despite
this limitation, we believe that our results contribute to our
understanding of the factors that lead women to the use of
CAM and that cancer diagnosis is not the crucial factor
that makes women turn to CAM. We saw that even though
women without a diagnosis in our sample were higher in
scientific reasoning (possibly due to self-selection), still the
main driving force to CAM was their magical and pseudosci-
entific beliefs. However, these results are tentative and need
to be supported by further research on a larger and more
representative sample. It would be also important to verify
these results also on the general population including men.

Another limitation of the current research is the CAM ques-
tionnaire we used. Although it showed good psychometric prop-
erties, it focused our attention on possible cultural differences.
Moreover, the subscale CAM services may be more depend-
ent on the financial situation of a participant, and in the current
research, it was also probably affected by the ongoing COVID-
19 pandemic, as due to the lockdown measures, many of ser-
vices (not only CAM) were closed and unavailable. Similarly,
the use of vitamins in this questionnaire is underspecified and
could be also over-reported due to the pandemic (e.g., a higher
intake of vitamin D was often recommended as prevention
against COVID-19). Also, in the next research, we would like
to focus more on CAM practices that are possibly more harmful.

Conclusion

The main contribution of our study was that although women
with and without a cancer diagnosis differed in some pre-
dictor variables, such as locus of control, pseudoscientific
beliefs, and science reasoning, the strongest predictor of
use of and attitudes toward CAM was pseudoscientific and

magical beliefs about health. A positive aspect of our results
was also the finding that few women preferred CAM to con-
ventional treatment and that most reported CAM treatments
were relatively harmless. The study also highlights the need
for more accurate CAM measurement, as there are many
conceptualizations of what CAM encompasses, and we need
to better understand the motivations of people who turn to
CAM treatments. In addition, there are many grey areas,
as some complementary treatments are even prescribed by
physicians, and other CAM treatments have been shown
to be effective for some diagnoses (e.g., massage, yoga, or
body manipulation techniques to relieve spinal pain) but are
sometimes used for very different purposes (e.g., some of
the pseudoscientific beliefs and conspiracy theories against
CAM have been shared by esoteric groups and yoga teach-
ers). There is also a difference if people wear crystals mainly
for aesthetic reasons (harbouring the irrational belief that
they can also use them to open their chakras and/or get rid of
some mild symptoms) or if they really believe that wearing
such crystals will protect them from COVID-19 or cure their
cancer. Perhaps there is no harm in a cancer patient believing
that her breast cancer was caused by blocked emotions due
to a maternal conflict and having a life coach "unblock" her
using magnets if she still follows the recommended treat-
ments; however, such esoteric beliefs tend to cluster (Lobato
et al., 2014) to form the breeding ground for more danger-
ous conspiracy theories (Brotherton, 2015) and subsequent
denial of more effective interventions, and should not be
taken lightly.
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