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Repeated Appeal to Tradition and Use of Pseudoscientific Jargon
Decrease Instead of Increase Preference for Fictitious Herbal
Products
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Non-evidence-based traditional, complementary, and alternative medicine (TCAM) practices can lead to
harmful health outcomes, so media reporting about it should be responsible. Drawing from a media con-
tent analysis, we created three vignettes about a fictional herbal product: one repeatedly appealed to
tradition, one used extensive pseudoscientific jargon, and one followed WHO reporting guidelines (i.e.,
active control). In an online community sample (N = 366), we tested their effects on product preference,
and if these were more pronounced in individuals receptive to pseudo-profound verbalisms, magical
health beliefs, and positive attitudes toward TCAM. Unexpectedly, reading the vignettes decreased prod-
uct preference; the decrease was smaller in those prone to magical health beliefs and receptive to pseu-
do-profound verbalisms. The effect might stem from the overuse of arguments, making the interventions
resemble the so-called ‘paradoxical thinking interventions’. Future research should find a “tipping point”
that reverses the effect by varying the number of supportive claims.
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effects, interactions between conventional
and unconventional medicine, and increased
mortality rates as a result of the cessation
of the use of conventional medical practices
(review in Lazi¢ et al., 2023). Traditional med-
icine comprises a body of knowledge, skills,
and practices based on the theories, beliefs,
and experiences of a specific culture such as
using garlic for prevention and treatment, or
making poultices and ointments from local
plants. Complementary and alternative med-
icine is a broad set of practices that are nei-
ther part of a culture’s medical tradition nor
originate from the official healthcare system
(World Health Organization [WHO], 2019),
such as pulse diagnosis, homeopathy, Reiki
technique. Unconventional medical practic-
es are used either as replacement or, more
commonly, alongside conventional medical
treatments (Puri¢ et al., 2022). While their
effectiveness is non-existent or debatable,
the popularity of traditional, complementary
and alternative medicine (TCAM) continues
to rise, particularly when the healthcare sys-
tem faces challenges (Teovanovic et al., 2021).
Meta-analytic findings show that 24-71.3% of
surveyed individuals worldwide reported us-
ing TCAM products or practices in the last 12
months (Lee et al., 2022); lifetime prevalence
of TCAM use on a representative sample of
Serbian adults was found to be 99% (KneZevic¢
et al., 2024). Given the often insufficient em-
pirical evidence for the effectiveness of such
practices, and, simultaneously, their wide-
spread use, the World Health Organization
(WHO) recommends that media reporting and
advertising should be carried out more dili-
gently. That means the media should address
both the positive and negative consequences
of TCAM use and advise consumers to con-
sult their physician, among others, before use
(WHO, 2004). There is evidence, however, that
the media do not follow these guidelines. For
example, a content analysis of Serbian me-

dia shows that the majority of articles about
TCAM products describe them in a strictly pos-
itive and uncritical way, do not cite sources for
their claims and fail to mention any potential
risks or to recommend consulting a healthcare
provider before use (Lazi¢ et al., 2023). The
same study showed that reports are heavily
saturated with various types of appeals, such
as the appeal to tradition (“ancient Russian
remedy” — 65.3%), naturalness (“magical gift
of nature” — 45.5%), and ease of use (“easy
to apply and more affordable” — 40.9%), as
well as abuses of scientific authority, primar-
ily by using pseudoscientific jargon (“as an
exceptional antioxidant, aronia berries pre-
vent free radical formation” — 59.7%) (Lazi¢
et al., 2023). However, there is a notable lack
of data on appeals effectiveness in influenc-
ing reader behaviors, i.e., their willingness to
use, recommend, and positively evaluate the
fictitious herbal product. The potential to ex-
perimentally manipulate these tendencies has
been examined and confirmed by varying the
descriptions of CAM industry — as benevolent
and non-profitable or malevolent and highly
profitable, so called “Big Suppla” (Mijatovi¢
et al., 2022). For the current study, a decision
to contrast the effectiveness of appeal to tra-
dition and pseudoscientific jargon was made
for two reasons: a) these are the two most
frequent types of appeals (Lazi¢ et al., 2023),
and b) appeal to tradition is mostly used when
there is an absence of scientific evidence (Pea-
cock et al., 2019). Appeal to tradition relies on
the bias towards tradition (longevity bias —
“what is old/ancient is good” (Eidelman et al.,
2010) or even existence bias — “something is
good simply because it exists”; Eidelman et al.,
2009), whilst the pseudoscientific jargon relies
on participants using science as a heuristic of
sorts (“what seems scientific is good”; Luki¢ &
Zezelj, 2024).

These appeals will not, however, be equally
effective on everyone. It is expected that in-
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dividuals who are more prone to superficial
informational processing as well as irrational
beliefs, will be more receptive to the appeals.

Receptivity to pseudo-profound verbalisms
represents the tendency to regard as profound
those statements that use abstract words,
with syntactically correct structures but lack-
ing real meaning, and are made to impress
and/or persuade, regardless of the truth of
what is being said (Ili¢ & Damnjanovi¢, 2021;
Pennycook et al., 2015). Findings indicate that
receptivity to pseudo-profound verbalism is
associated with a preference for an intuitive
cognitive style (Evans et al., 2020; Pennycook
et al., 2015), suggesting that receptive indi-
viduals make decisions in a less analytical and
less critical manner (Littrell et al., 2021). This
explanatory mechanism may underlie the par-
ticipants’ willingness to recommend and use a
fictitious herbal product, as well as positive-
ly evaluate it when the product is described
with an appeal to tradition, due to uncritical
processing of the presented information. Sim-
ilar processes could be expected in the group
exposed to pseudoscientific jargon. Addition-
ally, pseudoscientific appeals are sometimes
treated as a special type of pseudo-profound
verbalisms (r = .60 between bullshit and sci-
entific bullshit; Evans et al., 2020).

Magical health beliefs refer to beliefs that
are neither empirically, logically, nor scientif-
ically based but are consistent with people’s
intuitive ideas about how the body functions
and adhere to the so-called “laws” of magi-
cal thinking (Lindeman et al., 2000). Previous
research showed a moderate positive correla-
tion between magical health beliefs and the
use of alternative medicine (r = .41; Aarnio &
Lindeman, 2004). Therefore, the effectiveness
of appeals regarding willingness to use and
recommend the products could be greater if
one is fostering these beliefs.

Attitudes towards TCAM encompass be-
liefs about its efficacy, emotional responses it

elicits, and intentions or tendencies to use it
(Puri¢ et al., 2022). As more positive attitudes
towards TCAM can be associated with more
negative views of conventional medical prac-
tices (Bryden et al., 2018), it is expected that
participants with more favorable attitudes to-
ward TCAM will be more willing to seek alter-
natives in unconventional medical practices.
Thus, the effectiveness of appeals regarding
evaluation and willingness to use and recom-
mend the unconventional medicine products
could be greater if someone has more posi-
tive attitudes towards TCAM.

The Present Study

In this study, we have tested the effects of
specific descriptions of products from un-
conventional medicine on participants’ will-
ingness to use, recommend, and positively
evaluate them. Specifically, we compared the
effectiveness of different types of appeals in
advertising fictitious herbal products that fall
within the TCAM domain.

H1: The participants’ willingness to use, rec-
ommend, and positively evaluate the herbal
product will increase more after reading vi-
gnettes in which the product is described us-
ing appeals to tradition and pseudoscientific
jargon than in the control group vignette,
which we wrote in accordance with the rec-
ommendations of the World Health Organiza-
tion.

H2: The effect of exposure to product ad-
vertising using appeals to tradition and pseu-
doscientific jargon on the willingness to use,
recommend, and positively evaluate herbal
products will be more pronounced:

H2a: in participants more receptive to pseu-
do-profound verbalisms;

H2b: in participants more prone to magical
health beliefs;

H2c: in participants with more positive atti-
tudes towards TCAM.
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Given that both types of appeals used in the
experimental groups are proven to be highly
frequent in Serbian media (Lazi¢ et al., 2023),
we had an additional, exploratory goal in our
research. In this segment we wanted to de-
termine whether one type of appeal had a
greater effect on participants’ willingness to
use, recommend or positively evaluate the
described products.

Our hypotheses were preregistered (https://
aspredicted.org/jgc5-9m9m.pdf). The IRB at
the Department of psychology, University of
Belgrade, approved the research design (No
2023-75).

Method
Sample

The sample consisted of Serbian speaking
participants and was convenient, primarily re-
cruited by sharing the link on social networks.
To reach a diverse group of participants, we
also engaged with online groups that foster
positive attitudes toward unconventional
medical practices (e.g., Alternative medicine)
as well as unrelated groups (humanitarian aid
groups). Participants recruitment had two
phases. A portion of the sample consisted of
students who received course credit as com-
pensation.

Data collection occurred in two phases. In
the first collection phase, we recruited 365
participants; after excluding those who failed
the attention checks, the sample included 200
participants; missing data were replaced with
mean scores for the measured trait. To obtain
an adequately powered sample, we recruited
additional 202 participants, out of which 166
remained, excluding those who failed at least
one attention check.

The final sample consisted of 366 partici-
pants — 200 from the first and 166 from the
second collection phase. The majority of the

participants (83%) were female. The average
participant was around 29 years old (SD =
9.76) and had completed 14 years of formal
education on average (M =13.97, SD =2.42),
corresponding to a high school degree with
some pursuing further studies. The majority
reported having no chronic diseases (85%)
and rated their health as very good or good.
The sample size was adequate to detect the
intended effects (Faul et al., 2007). Additional
details regarding the sample characteristics
and the G*Power analysis conducted to in-
form sample generation can be found in On-
line supplements G and H.

Design

The study followed a 3 (experimental manipu-
lation: appeal to tradition vs. pseudoscientific
jargonvs. control; between-subjects) x 2 (time:
pretest vs. posttest; within-subjects) mixed
design. We measured participants’ willingness
to use, recommend, and positively evaluate
these products before and after experimental
manipulation. Pseudo-profound verbalisms,
magical health beliefs, and positive attitudes
towards TCAM served as moderators.

Research was conducted using the SoSci
Survey platform (Leiner et al., 2018). The
overall flow of the experiment is summarized
in Figure 1. In the pretest, participants filled
out the informed consent (Online supplement
A) and socio-demographic information and
answered questions regarding their attitude
towards two categories of herbal products
used in the treatment or prevention of dis-
eases of the digestive tract (digestive organs)
and inflammatory skin processes (acne and
pimples). In this set we also used buffers to
neutralize the impression that the questions
about herbal products leave, but also to mask
the real subject of the research. Lastly, we
measured moderator variables, along with
three attention checks.
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Collected informed consent and
socio-demographic information

Measured attitudes towards herbal
products used for digestive tract and skin
treatment

l

‘ Measured moderator variables ‘

l
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three groups

i b

b

Reading a text containing appeal to
tradition

Reading a text containing
pseudoscientific jargon

Reading a text written in accordance with
WHO recommendations

]

Measured attitudes towards two herbal
products used for digestive tract and skin
treatment

Experimental manipulation check

Figure 1 Experimental design flowchart.

In the posttest, participants were random-
ly assigned to one of the three experimental
conditions. In the first experimental group
fictitious herbal products were described
using the appeal to tradition. In the second
experimental group same products were de-
scribed using pseudoscientific jargon. The
control group products were described with-
out using any one-sided persuasive strate-
gies, i.e., using WHO guidelines. After that,
all participants answered a set of questions
concerning their attitude towards the two
categories of herbal products of the same
purpose as those described in the vignette.
Lastly, they went through a new set of buf-
fers and evaluated the author and the writ-
ten texts (experimental manipulation check),
and read the debriefing (Online supplement
F).

Experimental Procedure

To look as authentic as possible, all vignettes
were created using Canva. Along with the text

and the title, we added an image of a fictitious
plant. All vignettes have an approximately
equal number of words (290 + 20).

In constructing the texts, we drew from the
findings of Lazi¢ et al. (2023) on media report-
ing on TCAM: the appeals were typical in con-
tent and length. Examples of Serbian media
TCAM reports were also used to inform the
writing style and formatting of the text (e.g.,
the excess use of capital letters to highlight
specific words). Full texts of all vignettes are
available in Online supplement C.

In the first experimental group, fictitious
herbal products were described using the
appeal to tradition. Referring to traditionality
means referring to the centuries-old use by
our “ancient ancestors”. Following the exam-
ple of media reporting, this vignette did not
contain any reference to empirical evidence
of its effectiveness. The participants had to
see for themselves that products with such
a long tradition “must” also be effective be-
cause their long existence confirms their qual-
ities (Peacock et al., 2019).
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In the second experimental group, same
products were described using pseudoscien-
tific jargon, which means using abstract scien-
tific terms in a vague or nonsensical manner,
or non-scientific terms chosen to resemble
scientific ones (Littrell et al., 2021). Thus, the
participants read a text saturated with phras-
es such as biocosmic energy or psychotronic
amplification system (Coker, 2001).

In the active control group, fictitious herb-
al products were described in line with WHO
recommendations (WHO, 2004). We clear-
ly highlighted the goal of the text (informing
about the products), described all the (alleged)
advantages of use without leaving out the po-
tential risks of usage. We listed (fictional) rel-
evant sources of information and referred to
experts’ assessment of their quality. We list-
ed consequences of parallel usage of several
TCAM practices and practices originating from
conventional medicine, and information on
the recommended dose, time of consumption,
and duration of treatment. Participants were
recommended to consult their doctor or phar-
macist before using the products (WHO, 2004).
We deliberately avoided exposing the control
group to entirely irrelevant content (zero-lev-
el control) in order to apply a stricter test of
appeal effectiveness. Instead, our control con-
dition followed the so-called standard of care
model used in medical research, where partici-
pants receive the best currently available prac-
tice rather than a placebo (Bhutta, 2004).

Instruments and Variables
Dependent Variables

As in Mijatovi¢ et al. (2022), we assessed the
effectiveness of appeals using three types of
questions. Participants evaluated two cat-
egories of herbal products described in the
vignettes: herbal drops and tinctures used
for the prevention or treatment of digestive

tract diseases, and herbal balms used for the
prevention or treatment of skin inflamma-
tions (such as acne and pimples). In the first
set of questions, participants rated how (in)
effective, (un)beneficial, (un)desirable, and
(un)healthy they found the products on a sev-
en-point semantic differential scale (ranging
from 1 to 7). The second and third category
of questions assessed participants’ willing-
ness to use and recommend the described
products. Responses for these two categories
were rated on a seven-point Likert scale (from
1 - “completely unwilling” to 7 — “completely
willing”). Given the high/very high reliabili-
ty of our scales (a = .87 - .96), we calculated
scores for the dependent variables (DV) by av-
eraging: a) all responses on the semantic dif-
ferential scales for both categories of products
(first DV), and b) all responses on the Likert
scale for both categories of products (second
DV). As an experimental manipulation check,
participants were asked to rate the author
and the text using two seven-point semantic
differential scales (e.g., from 1 — “unconvinc-
ing/inconcise” to 7 — “convincing/concise”).

The described set of dependent variables
was administered twice, in the pretest (On-
line supplement B) and posttest (Online sup-
plement D) phase of the study. Both times
responses were given as described, though
the initial question slightly differed. In the
pretest, participants expressed their opinions
about these types of products in general. In
the posttest, herbal products as described in
the previously assigned vignette, were provid-
ed as examples.

Each set of dependent variables included
two buffer items (four in total). These ques-
tions measured participants’ willingness to
try, recommend, and positively evaluate cer-
tain pharmaceutical products irrelevant for
our study. Buffers were used to desensitize
and mask the research focus —scores on these
variables were not used in further analyses.
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Moderator Variables

Receptivity to pseudo-profound verbalisms
was measured using the scale (Gligori¢ et al.,
2022; Pennycook et al., 2015), consisting of
10 statements (e.g., “Science tells us today
that the essence of nature is joy”) construct-
ed using a “bullshit generator”. Participants
rated the profundity of statements on five-
point Likert scale (1 — “not profound at all”; 5
— “extremely profound”). The measure of re-
ceptivity to pseudo-profound statements was
obtained by averaging scores from all items.
This measure also exhibited high reliability in
the present sample (a = .89).

Magical health beliefs were measured using
an adapted scale by Lindeman et al. (2000),
specifically its Serbian version (Puri¢ et al.,
2022), which consists of 10 items (e.g., “If we
massage the foot area representing a partic-
ular organ, that organ will recover”). Partici-
pants rated their agreement on a five-point
Likert scale (from 1 — “strongly disagree” to
5 — “strongly agree”). Scores were calculated
by averaging responses on all items. The scale
demonstrated a high reliability in the current
sample (a = .87).

Attitudes towards TCAM were measured
with four items (e.g., “Alternative medicine is
in many ways better than conventional West-
ern medicine”) (Puri¢ et al., 2022). Responses
were also given on the five-point Likert scale
described above. Very high reliability (a = .93)
allowed the scores to be calculated by averag-
ing responses across all items.

Questions about socio-demographic char-
acteristics related to gender, age, education,
and participants’ health status. Level of edu-
cation was measured by the number of com-
pleted years of schooling, while participants’
health status was measured in two ways: by
self-reporting the presence of a chronicillness
(yes/no) and by rating their general health on

a five-point Likert scale (1 — “very bad”; 5 —
“very good”). All instruments used to mea-
sure the moderator variables described above
are provided in Online supplement E.

Attention Control Measures

Lastly, we administered three attention check
items embedded in receptivity to pseudo-pro-
found verbalisms, magical health beliefs and
attitudes toward TCAM scales. Participants
were instructed to mark a specific answer.
Data from all participants who incorrectly an-
swered one or more attention checks were
excluded from further analysis.
Allinstruments, materials and syntax for anal-
yses, as well as supplementary files, are avail-
able at https://osf.io/u9egj/?view_only=0ad-
7464624f94002a66037e8fb2c2a98.

Results
Manipulation Check

Firstly, we examined the effectiveness of the
experimental manipulation by testing wheth-
er the two experimental groups and the
control group differed on the perceived con-
vincingness/conciseness of the text, and the
evaluation of the author. The results indicated
that the groups did not differ on either depen-
dent variable: text credibility, F(2, 163) = 1.61,
p = .20, and author evaluation, F(2, 163) =
2.69, p = .07.

The Effect of Type of Appeal on Rating of Ficti-
tious Herbal Products and Willingness to Use
and Recommend Them

To test the first main hypothesis, we conduct-
ed two mixed analyses of variance. The be-
tween-subjects factor in these analyses was
group membership, i.e., exposure to one of
the description methods —appeal to tradition,
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pseudoscientific jargon or WHO guidelines.
The within-subjects factor was time (pretest
vs. posttest), and the dependent variables
were the rating of the fictitious herbal prod-
uct and willingness to use and recommend it.
A negative change in scores from pretest to
posttest indicated a decrease in willingness
and rating of the products following exposure
to the vignette, while a positive change indi-
cated an increase.

Unexpectedly, the results showed that there
was no significant interaction between the
two factors for any combination of the depen-
dent variables (product rating — F(2, 363) =
2.11; p = .12; use and recommendation —
F(2, 363) = 1.54; p = .22). Thus, change in the
dependent variables did not depend on the
type of appeals used to describe the product.
In both cases, however, a significant effect
of the repeated factor was observed (prod-

uct rating — F(1, 363) = 35.78; p < .001; use
and recommendation — F(1, 363) = 62.98;
p <.001). Thus, when comparing the two mea-
surement time points, there was a change in
both dependent variables, but the degree
of this change did not depend on how the
product was described in the vignette. Unex-
pectedly, there was a decrease in ratings and
willingness to use and recommend in both
experimental groups as well as in the control
(Figures 2 and 3).

Moderators of Participants’ Responses to
Exposure to Herbal Product Advertising

Although the appeal type did not differen-
tiate participants’ responses, in the next step
we conducted exploratory moderation analy-
ses to examine whether individual differences
were associated with the observed decreases

......
.....
......
......
------
sea

-e=p- tradition

-+ +» pseudoscientific jargon

control

pretest

posttest

Note. In both figures, solid lines denote the appeal to tradition group, dotted lines denote the
pseudoscientific jargon group, and dashed lines denote the control group.

Figure 2 Average product rating with standard deviations.
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Figure 3 Average willingness to use and recommend products with standard deviations.

in product evaluations following vignettes ex-
posure. To test the second main hypothesis,
we conducted six moderation analyses using
multiple linear regression models with inter-
action terms (predictor x moderator) in JASP
(Love et al., 2019).

Moderators of the Experimental Effects on
TCAM Product Ratings

In the first three moderation analyses, the in-
dependent variable represented group mem-
bership [belonging to the control (0) or any of
the experimental groups (1)]. The dependent
variable was calculated by subtracting the
average pretest rating of the herbal products
from the average posttest rating. The green
lines and dots in all figures represent exper-
imental groups, while the red lines and dots
represent the control group. Given that the
observed effect was the opposite of what was

expected, the moderation hypotheses (H2a-
H2c) were not supported by the data.

In Model 1, the continuous moderator
variable was represented by the score in-
dicating the participants’ receptiveness to
pseudo-profound verbalisms. Although not
significant, we observed a trend in the expect-
ed direction — the decrease in product ratings
was smaller for participants who were more
receptive to pseudo-profound verbalisms (8 =
.35, p =.053), R?=.08 (Table 1, Figure 4).

In Model 2, the continuous moderator vari-
able consisted of scores representing partic-
ipants’ tendencies towards magical health
beliefs. Once again, there was a trend toward
significance in the expected direction (8 = .33,
p =.07), R?=.11 (Table 1): a smaller decrease
in product ratings, i.e., less of an backfire ef-
fect observed across all vignettes among par-
ticipants more prone to magical health beliefs
(Figure 5).
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Table 1 Moderators of the experimental effects on TCAM Product Ratings

Model Variables B SE 95% Cl p
LL UL

1 Group -21 .33 -1.06 .23 21
Pseudo-profound verbalism 13 .08 -.03 .30 A1
Interaction .35 A1 -.00 42 .05
2 Group -.19 .34 -1.05 .28 .26
Magical health beliefs .18 .09 .02 .37 <.05
Interaction 33 A1 -.02 43 .07
3 Group -.17 .32 -.96 31 31
TCAM .01 .07 -.06 .23 .23
Interaction 31 .09 -.02 .35 .07

=
o

Group
= Control

== Experimental

Change in product rating

M
o
.

3
Bullshit

Note. In all figures, the green lines and dots denote experimental groups, whereas the red
lines and dots denote the control group.

Figure 4 Receptiveness to pseudo-profound verbalism and change in TCAM product ratings.
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Change in product rating
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Group
=== Control
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Figure 5 Magical health beliefs and change in TCAM product ratings.

Finally, in Model 3, the continuous modera-
tor variable was participants’ attitudes towards
TCAM. Although not significant, the interaction
was in the expected direction (6 = .31, p =.07),
R? = .06 (Table 1), i.e., the decrease in product
ratings was smaller among participants with
positive attitudes towards TCAM (Figure 6).

Moderators of the Experimental Effects on
Use and Recommendation of TCAM Products

The next three moderation analyses followed
similar logic, the independent variable repre-
sented group membership [belonging to the
control (0) or any of the experimental groups
(1)]. The dependent variable was calculated
by subtracting the average pretest from the
average posttest measure of willingness to
use and recommend the herbal products.

In Model 1, the continuous moderator vari-
able was the score that indicated participants’

receptiveness to pseudo-profound verbalism.
We observed a significant interaction effect
(6 = .45, p =.013), R? = .06 (Table 2), but the
effect size was small. Thus, a smaller report-
ed decrease in willingness to use and recom-
mend the products occurred among those
who were more prone to pseudo-profound
verbalisms (Figure 7).

In Model 2, the continuous moderator vari-
able was a score representing participants’
tendency toward magical health beliefs. Once
again, there was a significant interaction
effect (8 = .48, p = .012), R? = .05 (Table 2),
meaning the observed decrease in willing-
ness to use and recommend the products was
smaller among participants more prone to
magical health beliefs (Figure 8).

In the final moderation analysis (Model 3),
the continuous moderator variable was the
score representing participants’ attitudes to-
ward TCAM. There was no significant interac-
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Figure 6 Attitudes towards TCAM and change in TCAM product ratings.

Table 2 Moderators of the experimental effects on willingness to use and recommend TCAM
products

Model Variables B SE 95% Cl p
LL uL

1 Group -.32 43 -1.65 .03 .06
Pseudo-profound verbalism .02 A1 -.19 24 .79
Interaction 45 .14 .08 .63 .01
2 Group -.34 .45 -1.74 .02 .05
Magical health beliefs -.01 12 -.25 22 91
Interaction A48 .15 .08 .67 .01
3 Group -.15 42 -1.21 A4 .36
TCAM -.01 .10 -21 17 .87

Interaction .27 12 -.06 43 .13
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products.

tion effect of attitudes toward TCAM (8 = .27,
p =.13), R? = .02 (Table 2): the change in the
willingness to use and recommend the prod-
ucts was the same regardless of the initial at-
titudes towards TCAM (Figure 9).

Discussion

The aim of this study was to determine
whether different ways of describing herbal
products (using appeal to tradition, pseudo-
scientific jargon, or WHO recommendations)
would lead to increased product rating and
willingness to use and recommend them. Ad-
ditionally, we examined whether this effect is
more pronounced among individuals who are
more receptive to pseudo-profound verbal-
isms, are more prone toward magical health
beliefs, and hold more positive attitudes to-
ward TCAM.

The Effectiveness of Different Types of Appeals

Generally speaking, our participants had a fa-
vorable attitude toward fictional herbal prod-
ucts even before reading the vignettes. How-
ever, an unexpected result was a decrease in
product rating and willingness to recommend/
use the product after reading the vignettes.
One possible reason can be the slight differ-
ence between the pretest and posttest ques-
tions. Specifically, in the pretest, participants
were asked to evaluate TCAM products for
treating certain health issues in general. In the
posttest, however, they evaluated products
such as one described in the vignette. This
specificity may have led to the decrease for
various reasons: regardless of their general
positive attitude toward herbal products, par-
ticipants may not automatically trust any new
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herbal product, they may not currently need
a product for that type of health issue, they
might feel they do not know enough about it
based on a single article, or they may prefer
to hear others’ experiences with the product.
Also, the name of the product and its com-
position were unknown to participants, which
could have increased their skepticism toward
it. In line with the trust heuristic — which
posits that people view new technologies as
less risky when they trust the organizations
overseeing their regulation (Siegrist, 2021) —
participants may have judged the product as
risky because they were unfamiliar with the
particular brand. Additionally, when asked
about TCAM products in general, participants
might have imagined a product they have al-
ready used or have been recommended to
use, which was not the case here.

We should also note a general distrust in
media within the population, particularly to-
ward internet media. Studies have shown that
47.3% of Serbian citizens reported low trust
in online news portals, while 21.7% indicated
they do not trust them at all (Jokovi¢ Panteli¢
& Matijevi¢, 2023). These findings support the
interpretation that it is possible for a product
— about which a participant has information
exclusively from an online portal — to be less
appealing than TCAM products in general.

According to the reactance theory, when
we recognize persuasive intentions — the feel-
ing that our freedom of choice is somehow
being restricted — we tend to do the opposite
of what is expected (Miron & Brehm, 2006).
Similarly, our participants may have recog-
nized persuasive intent and felt the sentiment
of “now | definitely won’t”, which led to de-
crease in preference for fictitious herbal prod-
ucts.

Additionally, to construct vignettes that fol-
low the format and length of a typical newspa-
per report, and to isolate the effects of single
appeals, we presented an excessive amount

of somewhat repetitive information (the
same type of appeal reiterated). This might
have turned our intervention into a so-called
paradoxical thinking intervention (Hameiri et
al., 2014; Hameiri, 2021). In this intervention,
using excessive amount of new information
congruent with currently held beliefs aims to
lead to the realization that these beliefs are
irrational. This realization can lead to a para-
doxical attitude change (i.e., reversed to what
is argued in the message), which was precise-
ly the case in our experiment.

The reactance or paradoxical thinking ex-
planations, however, are not applicable to the
decrease observed in the control group since
arguments used in this group are in line with
WHO (2004) guidelines. The decrease could
be a consequence of specific information
used to describe the product, i.e., that pro-
viding full and unbiased information about
the product — a mention of possible negative
effects, recommendation to consult a conven-
tional medicine practitioner, as well as restric-
tion of people allowed to use the product —
could make people more cautious regarding
its use.

Lastly, we also considered whether the pre-
dominantly female composition of our sam-
ple could have influenced the results, given
evidence that women are more likely to en-
gage in TCAM practices (Conboy et al., 2005;
KneZevi¢ et al., 2024). However, we found no
ceiling effects, as average TCAM outcomes
were near the scale midpoints. Moreover,
baseline TCAM levels would not account for
the backfire effect observed across all vi-
gnettes, because they would affect all groups
equally in an opposite way.

In light of the fact that general interest in
TCAM products declined in the posttest, it is
not surprising that there was no effect of the
type of appeal used in the vignette, since all
the possible explanations for such a decline
listed above apply equally to both types of
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appeals, as well as the control group. Addi-
tionally, given that the text was perceived as
similarly convincing and the author was eval-
uated similarly across groups, a comparable
decrease regardless of appeal type is unsur-
prising.

Individual Differences in the Effects of Appeals

The backfire effect observed across all vi-
gnettes was smaller among the participants
more receptive to pseudo-profound verbal-
isms. This was evident in the willingness to
use and recommend the products, while in
product ratings, we found a potentially mean-
ingful relationship, albeit not statistically
significant (p < .05). It may be that individ-
uals receptive to this type of language tend
to prefer an intuitive cognitive style (Evans
et al., 2020; Pennycook et al., 2015), which
leads to uncritical processing of the informa-
tion in the vignettes and making decisions in
a less analytical way. Additionally, one of the
vignettes was created using pseudoscientific
appeals, which can be considered a specif-
ic type of pseudo-profound language (Evans
et al., 2020). Although this type of appeal is
incomprehensible, participants receptive to
this type of language perceive it as profound,
making products described using this appeal
appear more authentic. Lastly, receptivity to
pseudo-profound statements positively cor-
relates with belief in fake news (Pennycook &
Rand, 2020), and the presented content can
itself be categorized as such.

Similarly, there was less of a decrease, in
terms of willingness to use and recommend
the products, among participants prone to
magical health beliefs, regardless of the ap-
peal type. Since people who are more prone
to hold magical health beliefs are also more
likely to use TCAM products (Aarnio & Linde-
man, 2004), observing the smaller paradoxi-
cal effect is in line with previous results.

Finally, no significant effects were found for
attitudes toward TCAM, although a trend ap-
peared in product ratings, with participants
holding more positive attitudes being less
resistant to the paradoxical effects of expo-
sure to appeals, however not below signifi-
cance threshold (p < .05). Although previous
studies found moderate to strong correlation
between TCAM attitudes and its use (r = .52;
Puri¢ et al., 2022), our results suggest that it
is not a given that this group would be more
sensitive (or less resistant, in this case) to the
typical pro-TCAM appeals.

Limitations and Recommendations for Fu-
ture Research

To compare the effectiveness of different
types of appeals, our research presented
herbal products using multiple versions of
a single appeal in each vignette. As TCAM
product reporting typically combines multi-
ple appeals, this might have decreased the
ecological validity and potentially triggered
a paradoxical thinking effect. Future research
could thus vary the number of arguments in
vignettes to determine the optimal amount
for persuasive impact and identify the “tip-
ping point” at which paradoxical thinking be-
gins to take over.

One of the possible reasons for decrease
in all dependent variables, regardless of ap-
peal used, can be the consequence of lack of
full comparability between the pretest and
posttest measures. Namely, in the pretest,
these questions related to the complete cat-
egory of products, while in the posttest, the
participants evaluated herbal products such
as the one described in the vignette. To avoid
the concreteness alone interfering with the
effects of each of the appeals used, it is nec-
essary to equalize the level of generality of
these questions. Thus, even in the posttest
phase, the questions could refer to the entire
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category of herbal products, without referring
to the products described in the vignettes.

Apart from the improvements in an experi-
mental situation, we also propose that the mod-
erating effects of cognitive reflection (Frederick,
2005) and epistemic credulity (Campbell et al.,
2021) could be tested in the future research.

Nevertheless, to the best of our knowledge,
this study was the first to experimentally com-
pare the effects of two appeals most widely
used in the media in a single, adequately
powered design. While creating the vignettes,
we made sure they were resembling the real
media environment in terms of content, de-
sign, and form. We also tested the appeals
against an active control group, in which the
reporting followed the WHO guidelines. Our
results point to a potential backfire effect of
the overuse of the appeals observed across all
vignettes, which links the literature on health
interventions to paradoxical thinking inter-
ventions — an interesting avenue for future
research.

Conclusion

The results indicate that there are no differ-
ences in the effectiveness of the three types
of description of herbal products. Unexpect-
edly, we observed a backfire effect in both
experimental and control groups, which could
have originated from the lack of full compa-
rability between the pretest and posttest
measures, general distrust in the media,
participant reactance, or the paradoxical
thinking intervention. Across vignettes, the
backfire effect was smaller for product rat-
ings among participants more receptive to
pseudo-profound verbalisms, more prone
to magical health beliefs, and more positive
toward TCAM, while for willingness to use or
recommend the product it was smaller only
among those receptive to pseudo-profound
verbalisms and prone to magical health be-

liefs, not those with more positive TCAM at-
titudes. Experimental testing of the effects of
different media strategies not only makes us
understand them better, but can also be used
to develop strategies which help people resist
their “predatory” influence.

Authors’ ORCID

Tamara Doki¢
https://orcid.org/0009-0003-1277-5807
DPorde Volarevié¢
https://orcid.org/0009-0007-5087-483X
Aleksa Filipovic¢
https://orcid.org/0009-0000-8377-4172
Iris Zeelj
https://orcid.org/0000-0002-9527-1406

References

Aarnio, K., & Lindeman, M. (2004). Magical food
and health beliefs: A portrait of believers and
functions of the beliefs. Appetite, 43(1), 65—74.
https://doi.org/10.1016/j.appet.2004.03.002

Bhutta, Z. (2004). Standards of care in research. BMJ,
329(7475),1114-1115.10.1136/bmj.329.7475.1114

Bryden, G. M., Browne, M., Rockloff, M., & Un-
sworth, C. (2018). Anti-vaccination and pro-
CAM attitudes both reflect magical beliefs about
health. Vaccine, 36(9), 1227-1234. https://doi.
org/10.1016/j.vaccine.2017.12.068

Campbell, C., Tanzer, M., Saunders, R., Booker, T,
Allison, E., Li, E., ... & Fonagy, P. (2021). Devel-
opment and validation of a self-report measure
of epistemic trust. PloS One, 16(4), e0250264.
https://doi.org/10.1371/journal.pone.0250264

Coker, R. (2001). Distinguishing science and pseu-
doscience. Quackwatch Home Page.

Conboy, L., Patel, S., Kaptchuk, T. J., Gottlieb, B.,
Eisenberg, D., & Acevedo-Garcia, D. (2005).
Sociodemographic determinants of the utili-
zation of specific types of complementary and
alternative medicine: An analysis based on a
nationally representative survey sample. Jour-
nal of Alternative and Complementary Medi-
cine, 11(6), 977-994. https://doi.org/10.1089
acm.2005.11.977


https://doi.org/10.1016/j.appet.2004.03.002
https://www.bmj.com/content/329/7475/1114
https://doi.org/10.1016/j.vaccine.2017.12.068
https://doi.org/10.1016/j.vaccine.2017.12.068
https://doi.org/10.1371/journal.pone.0250264
https://doi.org/10.1371/journal.pone.0250264
https://doi.org/10.1089/acm.2005.11.977
https://doi.org/10.1089/acm.2005.11.977

Studia Psychologica, Vol. 68, No. 2, 2026, 118-136 135

Eidelman, S., Crandall, C.S., & Pattershall, J. (2009).
The existence bias. Journal of Personality and
Social Psychology, 97(5), 765—775. https://doi.
org/10.1037/a0017058

Eidelman, S., Pattershall, J., & Crandall, C. S. (2010).
Longer is better. Journal of Experimental So-
cial Psychology, 46(6), 993-998. https://doi.
org/10.1016/j.jesp.2010.07.008

Evans, A., Sleegers, W., & Mlakar, Z. (2020). Individ-
ual differences in receptivity to scientific bullshit.
Judgment and Decision Making, 15(3), 401-412.
https://doi.org/10.1017/51930297500007191

Faul, F., Erdfelder, E., Buchner, A., & Lang, A. G.
(2009). Statistical power analyses using G* Pow-
er 3.1: Tests for correlation and regression anal-
yses. Behavior Research Methods, 41(4), 1149—
1160. https://doi.org/10.3758/BRM.41.4.1149

transformaciji Srbije u protekle tri decenije [At-
titudes of Serbian citizens towards democratic
transformation of Serbia in last three decades]
(pp 116-133). Institut drustvenih nauka, Beo-
grad.

KneZevi¢, G., Petrovi¢, M. B., Ninkovi¢, M., Zupan, Z.,
Luki¢, P, Puri¢, D., ... & Zezelj, I. (2024). Lifetime
prevalence of questionable health behaviors and
their psychological roots: A preregistered nationally
representative survey. PloS One, 19(11), e0313173.
https://doi.org/10.1371/journal.pone.0313173

Lazi¢, A., Petrovi¢, M. B., Brankovi¢, M., & ZeZelj,
I. (2023). Quick natural cure-alls: Portrayal of
traditional, complementary, and alternative
medicine in Serbian online media. Collabra: Psy-
chology, 9(1), 82189. https://doi.org/10.1525/
collabra.82189

Frederick, S. (2005). Cognitive reflection and decision
making. Journal of Economic Perspectives, 19(4), 25—
42, https://doi.org/10.1257/089533005775196732

Gligori¢, V., Feddes, A., & Doosje, B. (2022). Po-
litical bullshit receptivity and its correlates: A
cross-country validation of the concept. Journal
of Social and Political Psychology, 10(2), 411—
429. https://doi.org/10.5964/ispp.6565

Hameiri, B. (2021). Paradoxical thinking as a para-
digm of attitude change. In M. Strick & T. E. Ford,
(Eds.), The Social Psychology of Humor (e-chap-
ter 3), London, Routledge.

Hameiri, B., Porat, R., Bar-Tal, D., Bieler, A., & Halp-
erin, E. (2014). Paradoxical thinking as a new
avenue of intervention to promote peace. Pro-
ceedings of the National Academy of Sciences,
111(30), 10996-11001. https://doi.org/10.1073/
pnas.1407055111

Harris, P. E., Cooper, K. L., Relton, C., & Thomas, K. J.
(2012). Prevalence of complementary and alterna-
tive medicine (CAM) use by the general population:
A systematic review and update. International Jour-
nal of Clinical Practice, 66(10), 924-939. https://
doi.org/10.1111/j.1742-1241.2012.02945.x

Ili¢, S., & Damnjanovi¢, K. (2021). The effect of
source credibility on bullshit receptivity. Ap-
plied Cognitive Psychology, 35(5), 1193-1205.
https://doi.org/10.1002/acp.3852

Jokovi¢ Panteli¢, M., & Matijevi¢, B. (2023). Politi¢-
ka korupcija u Srbiji [Political corruption in Ser-
bia]. In M. Jokovi¢ Panteli¢ & G. Basi¢ (Eds.),
Stavovi gradana i gradanki o demokratskoj

Lee, E. L., Richards, N., Harrison, J., & Barnes, J.
(2022). Prevalence of use of traditional, comple-
mentary and alternative medicine by the gener-
al population: A systematic review of national
studies published from 2010 to 2019. Drug Safe-
ty, 45(7), 713-735. https://doi.org/10.1007/
s40264-022-01189-w

Leiner, D. J. (2018). SoSci Survey (Version 3.1. 06)
[Software].

Lindeman, M., Keskivaara, P., & Roschier, M. (2000).
Assessment of magical beliefs about food and
health.JournalofHealth Psychology,5(2),195-209.
https://doi.org/10.1177/135910530000500210

Littrell, S., Risko, E. F., & Fugelsang, J. A. (2021).
‘You can’t bullshit a bullshitter’(or can you?):
Bullshitting frequency predicts receptivity to
various types of misleading information. British
Journal of Social Psychology, 60(4), 1484—-1505.
https://doi.org/10.1111/bjso.12447

Luki¢, P., & Zezelj, I. (2024). Delineating between sci-
entism and science enthusiasm: Challenges in mea-
suringscientismandthe development of novelscale.
Public Understanding of Science, 33(5), 568-586.
https://doi.org/10.1177/09636625231217900

Mijatovi¢, N., Sljivi¢, J., Tosi¢, N., Conié, L., Petrovié,
M., & Zezelj, I. (2022). Big Suppla: Challenging the
common view of the supplements and herbs indus-
try affects the willingness to try and recommend
their products. Studia Psychologica, 64(1), 91-103.
https://doi.org/10.31577/sp.2022.01.841

Miron, A. M., & Brehm, J. W. (2006). Reactance the-
ory — 40 years later. Zeitschrift fiir Sozialpsycholo-



https://doi.org/10.1037/a0017058
https://doi.org/10.1037/a0017058
https://doi.org/10.1016/j.jesp.2010.07.008
https://doi.org/10.1016/j.jesp.2010.07.008
https://psycnet.apa.org/doi/10.1017/S1930297500007191
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.3758/BRM.41.4.1149
https://www.aeaweb.org/articles?id=10.1257/089533005775196732
https://doi.org/10.5964/jspp.6565
https://doi.org/10.1073/pnas.1407055111
https://doi.org/10.1073/pnas.1407055111
https://doi.org/10.1111/j.1742-1241.2012.02945.x
https://doi.org/10.1111/j.1742-1241.2012.02945.x
https://doi.org/10.1002/acp.3852
https://doi.org/10.1371/journal.pone.0313173
https://doi.org/10.1525/collabra.82189
https://doi.org/10.1525/collabra.82189
https://doi.org/10.1177/135910530000500210
https://doi.org/10.1111/bjso.12447
https://doi.org/10.1177/09636625231217900
https://doi.org/10.31577/sp.2022.01.841

136 Studia Psychologica, Vol. 68, No. 2, 2026, 118-136

gie, 37(1), 9-18. https://doi.org/10.1024/0044-
3514.37.1.9

Peacock, M., Badea, M., Bruno, F., Timotijevic, L.,
Laccisaglia, M., Hodgkins, C., Raats, M., & Egan,
B. (2019). Herbal supplements in the print media:
Communicating benefits and risks. BMC Comple-
mentary and Alternative Medicine, 19(1), 1-14.
https://doi.org/10.1186/s12906-019-2602-9

Pennycook, G., Cheyne, J. A., Barr, N., Koehler, D.
J., & Fugelsang, J. A. (2015). On the reception
and detection of pseudo-profound bullshit.
Judgment and Decision Making, 10(6), 549-563.
https://doi.org/10.1017/51930297500006999

Pennycook, G., & Rand, D. G. (2020). Who falls
for fake news? The roles of bullshit receptivity,
overclaiming, familiarity, and analytic thinking.
Journal of Personality, 88(2), 185-200. https://
doi.org/10.1111/jopy.12476

Puri¢, D., Zivanovi¢, M., Petrovi¢, M., Luki¢, P.,
KneZevi¢, G., Teovanovi¢, P., Ninkovi¢, M., Lazi¢,
A., Opaci¢, G., Brankovi¢, M., Lazarevi¢, L. B., &
Zezelj, 1. (2022). Something old, something new,
something borrowed, something green: How
different domains of traditional, alternative,
and complementary medicine use are rooted

in an irrational mindset. PsyArXiv. https://doi.
org/10.31234/osf.io/agp5y

Siegrist, M. (2021). Trust and risk perception: A crit-
ical review of the literature. Risk Analysis, 41(3),
480-490. https://doi.org/10.1111/risa.13325

Soucek, I., & Hofreiter, R. (2022). Complemen-
tary and alternative medicine use in Slovakia:
Results of a national population survey. SAGE
Open, 12(1), 21582440211068480. https://doi.
org/10.1177/21582440211068480

Teovanovi¢, P., Lukié, P., Zupan, Z., Lazi¢, A., Ninkov-
i¢, M., & Zezelj, I. (2021). Irrational beliefs dif-
ferentially predict adherence to guidelines and
pseudoscientific practices during the COVID-19
pandemic. Applied Cognitive Psychology, 35(2),
486-496. https://doi.org/10.1002/acp.3770

World Health Organization. (2004). WHO guide-
lines on developing consumer information on
proper use of traditional, complementary and al-
ternative medicine. World Health Organization.
https://apps.who.int/iris/ handle/10665/42957

World Health Organization. (2019). WHO global re-
port on traditional and complementary medicine
2019. World Health Organization. https://apps.
who.int/iris/handle/10665/3123



https://doi.org/10.1024/0044-3514.37.1.9
https://doi.org/10.1024/0044-3514.37.1.9
https://doi.org/10.1186/s12906-019-2602-9
https://doi.org/10.1186/s12906-019-2602-9
https://www.cambridge.org/core/journals/judgment-and-decision-making/article/on-the-reception-and-detection-of-pseudoprofound-bullshit/0D3C87BCC238BCA38BC55E395BDC9999
https://doi.org/10.1111/jopy.12476
https://doi.org/10.1111/jopy.12476
https://doi.org/10.31234/osf.io/agp5y
https://doi.org/10.31234/osf.io/agp5y
https://doi.org/10.1111/risa.13325
https://doi.org/10.1177/21582440211068480
https://doi.org/10.1177/21582440211068480
https://doi.org/10.1002/acp.3770
https://apps.who.int/iris/
https://apps.who.int/iris/handle/10665/31234
https://apps.who.int/iris/handle/10665/31234

