Current Psychology (2023) 42:17097-17109
https://doi.org/10.1007/512144-022-02952-z

=

Check for
updates

Two experimental studies on the differential effects of low and high
treatability information on the inclination to engage in cancer

prevention

Yingqiu Wu'® - Arie Dijkstra’ - Simon E. Dalley’

Accepted: 24 February 2022 / Published online: 5 March 2022
© The Author(s) 2022

Abstract

Two 3(control versus LTI versus HTT) X 2(self-affirmation versus no self-affirmation)-experiments were conducted. The
first study presented a news message on the treatability of bowel cancer (N =717); the second study was about skin cancer
(N'=342). The dependent variables were the intention to engage in preventive behaviors and message acceptance. The
results showed that when participants were exposed to LTI, only when response efficacy was low, a self-affirmation proce-
dure increased their intention to prevent cancer (experiment 1), and increased message acceptance (experiment 2). When
participants were exposed to HTI, the self-affirmation procedure did not increase the intention, and even reduced message
acceptance. The findings suggest that defensive processes were active in reaction to LTI, but not in reaction to HTI. Although
publishing LTI and HTT information in the media serves legitimate goals, it may have positive but also negative unintended

effects on preventive behaviors in the population.
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Treatment-related information is one of the most pervasive
forms of health information in the media (Adelman & Ver-
brugge, 2000). Regarding cancer, treatment information has
been found to be the most frequent cancer-related informa-
tion in the news media such as newspapers, magazines, and
televisions (Jensen et al., 2010; Slater et al., 2008). Treat-
ability information refers to the information that demon-
strates the degree to which the course of a disease can be
changed by health professionals (Dawson et al., 2006; Wu
et al., 2018). When the course of a disease can be positively
changed by health professionals, the disease is regarded as
“highly treatable”. This high treatability information (HTT)
is presented in the news media regularly, for example: “An
effective cure for all types of cancer could be just five to 10
years away, according to one of the world’s leading experts
on the disease” (Johnston, 2017). On the contrary, when the
course of a disease can hardly or not be changed, the disease
is regarded as ‘low treatable’, and it can be found in the news
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media like: “For cancers diagnosed at that late of a stage,
chemotherapy has been definitively shown to extend lifespan
by only a few months at best” (Schultz, 2012). Considering
the high association between cancer and death, and the high
prevalence of cancer worldwide, treatability information
regarding cancer is relevant for most people in the world
(Bray et al., 2018; Siegel et al., 2020). Therefore, such infor-
mation may easily influence people’s perceived treatability
of cancer, and their corresponding cancer preventive behav-
iors (e.g., Refaei et al., 2018). Indeed, previous research has
found a relationship between treatability information and
health behaviors (e.g., Howell & Shepperd, 2013; van Kes-
teren et al., 2007). For example, people were less motivated
to seek a diagnosis of disease after they were informed that
the disease was lowly treatable (Dawson et al., 2006; Howell
& Shepperd, 2013). Furthermore, some studies have found a
positive association between high treatability and high inten-
tion to engage in cancer screenings (Refaei et al., 2018).
Thus, treatability information is not inert; it is taken into
account in health decisions, possibly with negative health
effects.

One possible negative influence on health decision-
making may concern the motivation to engage in preventive
behavior. One example concerns the prevention of human

@ Springer


http://orcid.org/0000-0001-7757-1563
http://crossmark.crossref.org/dialog/?doi=10.1007/s12144-022-02952-z&domain=pdf

17098

Current Psychology (2023) 42:17097-17109

immunodeficiency virus (HIV) infection: HIV-positive
people reported lower motivation to have protective sexual
behavior when they perceived HIV treatment as effective
(van Kesteren et al., 2007). We approached the possible
negative side effects of treatability information experimen-
tally: Our past experiment found that exposure to a mes-
sage which promised a high treatability of skin cancer in
the future, lowered people’s immediate intention to engage
in the prevention of skin cancer (Wu et al., 2018). As treat-
ability information is frequently communicated in media
(e.g., Jensen et al., 2010; Slater et al., 2008), such influence
on cancer prevention may be widespread in the population
(Mazor et al., 2010). It is noteworthy that this issue of treat-
ability information influencing preventive behaviors is only
relevant: (1) for diseases whose occurrence is related to (pre-
ventive) health behaviors; (2) once they occurred, are per-
ceived as treatable to a certain extent. To further understand
the effects and to be able to prevent the potential negative
effects of treatability information, the mechanism through
which it produces negative effects on health behavior must
be studied. Thus, the aim of this paper is to test to what
extent self-regulatory defensive reactions (Ruttan & Nor-
dgren, 2016) are involved in the effects of LTI and HTI on
intention to engage in cancer prevention.

The potential negative effects of treatability information
on health behavior can be explained by the Extended Par-
allel Process Model (EPPM; Maloney et al., 2011; Witte,
1992). According to the EPPM, when the threat caused by
incoming information is low, the motivation to engage in
danger control (such as preventive action) is also low. When
the threat is high, but still controllable by health behavior,
people process the health information and carefully compare
the benefits and the costs of health behavior, and they may
engage in danger control. However, when the threat is high
but cannot be controlled by health behavior, people process
the health information defensively by avoiding, denying or
reappraising the health information; they will engage in fear
control. In the framework of the EPPM, treatability infor-
mation influences the level of threat in the following ways.

On the one hand, HTT indicates that the disease is curable
and that the consequences of cancer are less severe (Daw-
son et al., 2006), which weakens the threat of cancer to a
controllable level. By cognitively analyzing the information,
people may learn that cancer prevention is less urgent, and
that the need to invest in prevention is not high. Because
people tend to conserve their current resources (e.g., time,
money, physical energy, psychological resources) for their
most important values (Halbesleben et al., 2014; Hobfoll,
2011) - and most people have important values and plans in
other domains than disease prevention - they may decide that
prevention is of lesser importance. Thus, in the framework
of EPPM, HTI reduces the necessity of danger control, pos-
sibly manifesting in a lower intention to engage in a specific
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preventive behavior. On the other hand, LTI indicates that
the disease is not well curable and that the consequences of
cancer are very severe (i.e., death), which strengthens the
threat of cancer to an uncontrollable level. By handling the
threat through defensively avoiding, denying or reappraising
the information, people are able to eliminate the threat, at
least when they perceive that the cancer is not easily pre-
vented by behavior change. LTI increases the use of fear
control so further reducing the use of danger control, pos-
sibly manifesting in a lower intention to engage in a specific
prevention behavior. Thus, both LTI and HTI are expected
to lower the inclination to engage in prevention behaviors,
but for different reasons.

This study aimed to differentiate the two processes of LTI
effects and HTI effects by experimentally applying a self-
affirmation procedure. Specifically, theories of self-affirma-
tion suggest that by bolstering the important aspects of the
selves, self-affirmation boosts inner resources and enables
people to perform at an open-minded manner (e.g., Alba-
looshi et al., 2020; Cohen & Sherman, 2014; Schmeichel &
Vohs, 2009). According to the theory of psychological reac-
tance (Brehm, 1966; Reynolds-Tylus, 2019; Rosenberg &
Siegel, 2018; Schiiz et al., 2013), when people are exposed
to threatening health information such as LTI, their psycho-
logical reactance (i.e., the motivation of freedom restora-
tion) is aroused as they feel that the information is trying
to threaten, hinder, or eliminate their freedom to engage in
unhealthy behaviors. As a result, people are more likely to
show defensive reactions to the information, such as low
message acceptance, or low intention to change. However,
self-affirmation has been found to reduce such defensive
reactions to threatening information (e.g., Reed & Aspin-
wall, 1998; Sherman & Cohen, 2006). While both HTI and
LTI may lower the intention, we assume that self-affirmation
will prevent the reduction in intention only in LTI, because
only in LTI the low intention is caused by self-regulatory
defenses (Albalooshi et al., 2020). This hypothesis is sup-
ported by the findings of Howell and Shepperd (2012) that
in psychology students self-affirmation can reduce avoidance
of personal-risk information only when a disease is untreat-
able. In the present study, we are particularly interested in
treatability information on cancer, and the effects of it in a
more general population.

The above effects of LTI and HTT are expected to occur
especially in people who perceive specific preventive
actions as no effective solution for lowering the threat.
These people experience a higher baseline threat because
they cannot influence their risk, they are “stuck”. This
individual difference perception is called low response
efficacy: A low response efficacy indicates that people do
not believe the threat can be changed by taking action,
thereby leaving them stuck in the threat. In contrast, a
high response efficacy means that people believe that by
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performing the cancer preventive behaviors, their high
threat can be reduced (Lewis et al., 2010; Maloney et al.,
2011). Thus, especially when response efficacy is low, LTI
will lead to self-regulatory defenses that can be prevented
with a self-affirmation condition. An earlier study (Wu
et al., 2018) indeed showed that the effects of HTI espe-
cially occurred when response-efficacy was low.

In sum, we predict that (1) self-affirmation will increase
the intention to engage in cancer prevention in LTI con-
ditions; (2) self-affirmation has no effects on the inten-
tion to engage in cancer prevention in HTI conditions;
(3) the effects of self-affirmation and LTI/HTI on the
intention to engage in cancer prevention will be found
particularly under the condition of low response efficacy.
Hence, two online experiments were conducted to exam-
ine our assumptions. Both of them employed a 3 (control
versus low treatability versus high treatability) X 2 (self-
affirmation versus no self-affirmation) design. The main
dependent variable in both experiments was the intention
to engage in cancer prevention, as intention remains the
key psychological predictor of behavior, although there are
discrepancies between intentions and behavior (Sheeran,
2002). There were some differences between the two
experiments. In experiment 2, to test the occurrence of
defensive self-regulation more directly, message accept-
ance was included as a dependent variable. In addition, the
types of cancer the treatment information concerned dif-
fered between the experiments: We chose types of cancer
that were highly prevalent, and: 1) were relevant for the
general population (e.g., not only to smokers or females),
and; 2) concerned distinct bodily systems to explore gen-
eralizability. Therefore, in experiment 1 the treatabil-
ity information was about bowel cancer, in experiment
2 about skin cancer. Lastly, both experiments contained
Dutch participants, but in experiment 1 also Chinese par-
ticipants joined the study. Possible cultural differences in
the effects of the manipulations will be explored.

Experiment 1

Experiment 1 examined how LTI and HTI influence the
intention to engage in cancer prevention after being self-
affirmed. We predict that only after exposure to LTI, self-
affirmation will lead to an increase in intention. Besides,
this pattern will especially occur when response efficacy
is low. The experimentally manipulated LTI and HTI con-
cerned the treatment of bowel cancer, and the intention
to engage in prevention concerned lowering red meat and
processed meat consumption, and increasing fruit and veg-
etable consumption.

Method
Design and Manipulations

This experiment employed a 3(control versus low treatability
versus high treatability) X 2(self-affirmation versus no self-
affirmation) design. It was conducted online with the use of
Qualtrics, an online survey system.

Self-Affirmation The manipulation of self-affirmation was
based on the procedure of Allport et al.’s (1960) “study of
values” (MCQueen & Klein, 2006), and was validated in
previous studies (e.g., Elbert & Dijkstra, 2015). Participants
were randomly assigned to the self-affirmation condition or
the no self-affirmation condition. All were presented with a
list of eight value domains (i.e., theory, economics, aesthet-
ics, social aspects of life, politics, religion, environment, and
hedonism). They were asked to select both, their most and
their least valued domain. Then, they were asked to respond
to ten dichotomous questions. In the self-affirmation condi-
tion, all ten questions included two options, and one option
referred to the most important value of the participants, pro-
viding participants with opportunities to repeatedly choose
the answer reflecting their most important value. In contrast,
in the no-self-affirmation condition the ten questions con-
tained options concerning the least important value of the
participants, so they had no chance of reinstating the self by
repeating their most important value (MCQueen & Klein,
2006).

A pilot study including 47 student participants was con-
ducted to check this particular self-affirmation procedure
(Hauser et al., 2018). The participants were asked to answer
five manipulation check questions (e.g., “These questions
made me think about things personally important to me.”).
The results suggested that the manipulation of self-affirma-
tion was successful, with a significantly higher score on the
manipulation check in the self-affirmation condition than
in the no self-affirmation condition (p =.04).

Treatability Information The manipulations of the treat-
ability information were embedded in an online news
article constructed for this particular purpose. The earlier
study (Wu et al., 2018) showed that the figures presented
in the information effectively manipulated treatment suc-
cess regarding a specific type of cancer. The high treatability
information (HTT) was: “Within 20 years 90 percent of the
bowel cancer patients can be cured”, and the low treatability
information (LTI) was: “Within 20 years 30 percent of the
bowel cancer patients can be cured.” In the control condi-
tion participants were asked to read a news article that was
totally unrelated to human health. Besides, considering that
the study was conducted in both Chinese and Dutch partici-
pants, the news articles were formulated in both languages,
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and formatted as a Chinese news website and a Dutch news
website. Student assistants whose mother language is Chi-
nese and Dutch finished the translations. Screenshots of
the news articles in the different conditions can be found
in Appendix 1.

Recruitment and Procedure

Participants were recruited from the general populations
in China and in the Netherlands as the researchers have
access to both populations and the experiment can be con-
ducted using the national languages. The Dutch sample was
recruited with a call on Facebook sites, and the Chinese sam-
ple was recruited with a call on famous Chinese social plat-
forms such as QQ, Wechat and Weibo (Huang et al., 2013;
Lien & Cao, 2014; Zhang & Pentina, 2012). The call men-
tioned that the study was about health information related to
food and bowel cancer, and that participants were asked to
read a news article and answer some questions about it. By
clicking a link, they were routed to the online experiment.
Firstly, we obtained informed consent from all participants,
and the demographics were assessed. After this, the par-
ticipants were provided with the definitions of red meat and
processed meat, to prepare the subsequent assessment of
meat consumption, which was also supported by pictures
of portions of meat. Next, the World Health Organisation
(WHO; 2015) recommendations on red and processed meat,
and on fruit and vegetable consumption were presented. The
WHO usually publishes the health guidelines that apply
worldwide (Bayram & Shields, 2021), including China and
the Netherlands. The details of the partly illustrated infor-
mation can be found in Appendix 2. Then participants were
presented with several pre-test measures, after which they
were randomly assigned to one of the six conditions, where
they were instructed to read the experimental materials (the
selections of values and the news article). Next, they were
presented with the post-test measures, including the main
outcome measures. At the end of the experiment, partici-
pants were debriefed by informing them that the article they
just read was manipulated. In addition, the participants were
suggested to find more actual information about bowel can-
cer through a link to a website. The complete version of the
debrief messages can be found in Appendix 3.

Measures

Pre-Test Gender, age, and education level were assessed
as demographic variables. Considering there are differ-
ences between Chinese and Dutch educational systems, we
recoded the level of education into two levels: low and high.
A low education indicates that the participants’ highest edu-
cation level is up to the secondary (more practical) education
level. A high education level indicates that the participants’
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highest education level is at least the undergraduate educa-
tion level. (family) History of bowel cancer was assessed by
the measures adapted from the previous study (Wu et al.,
2018) with three items: “Did you ever have bowel cancer
yourself?”’; “Was there ever bowel cancer in your first family
line (parents, children, brothers or/and sisters)?”’; “Was there
ever bowel cancer in your second family line (grandparents,
uncles or/and aunts)?”” The items could be answered by Yes
or No. These variables were recoded into “no (family) his-
tory” when all three questions were answered with “no,”
versus “a (family) history” when one or more questions were
answered with “yes.”

Perceived meat consumption was assessed with two
items: “Do you think that in last months you ate too much
red/processed meat?” The options were: I ate too much (6),
I ate much (5), I didn’t eat too much (4), I ate little (3), I
ate very little (2), I didn’t eat meat (1). The mean score was
used as the scale score of perceived meat consumption. The
correlation between the items was r=.52, p<.001.

The pre-test intention to engage in bowel cancer preven-
tion was assessed using three items, adapted from a previ-
ous study (Elbert & Dijkstra, 2015): “Are you planning to
follow the recommendation of red meat consumption in the
coming month?”; “Are you planning to follow the recom-
mendation of processed meat consumption in the coming
month?”; “Are you planning to follow the recommendation
of vegetables and fruits consumption in the coming month?”’
The items could be answered on 5-point scales ranging
from 1 (not planning at all) to 5 (certainly planning). The
Cronbach’s alpha was .80. The item scores were averaged
to create a composite measure score of pre-test intention
(M=4.11,5SD=1.79).

Participants’ previous experiences regarding bowel can-
cer were measured by two items. Specifically, one item was
used to measure participants’ previous knowledge about
bowel cancer: “How much do you know about bowel can-
cer?” This item could be answered on a scale of 1 (do not
know anything) to 5 (know a lot). The other item was used
to assess their previous protective behavior regarding bowel
cancer: “Did you ever do anything to protect yourself from
bowel cancer?” This item could be answered on a scale of 1
(nothing at all) to 5 (a lot).

Response efficacy regarding behaviors to prevent bowel
cancer was assessed with the following three items: “Do
you think that following the recommendation regarding read
meat consumption is effective to avoid bowel cancer?”’; “Do
you think that following the recommendation regarding pro-
cessed meat consumption is effective to avoid bowel can-
cer?”’; and “Do you think that following the recommendation
regarding fruit and vegetable consumption is effective to
avoid bowel cancer?”. The measures of response efficacy
were adapted from an earlier study (Wu et al., 2018). These
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items could be answered on a 5-point scale, from 1 (not
effective) to 5 (very effective). The Cronbach’s alpha was .88.

Post-Test The main outcome measure was the intention
to engage in bowel cancer preventive behavior, which was
assessed with three items: “I am planning to eat a low level
of red meat during the following month.”; “I am planning
to eat a low level of processed meat during the following
month.”; “I am planning to eat a sufficient level of vegetables
and fruits during the following month.”. These items were
adapted from a previous study (Elbert & Dijkstra, 2015).
They could be answered on a scale of 1 (not planning at all)
to 7 (planning very strongly). The Cronbach’s alpha was
.82. The item scores were averaged to create a composite
measure score of post-test intention (M =5.50, SD=1.57).

Perceived treatability was measured as manipulation
check. It was assessed with the following three items on
7-point scales: “How well can bowel cancer be treated?”, to
be answered from 1 (not very well treatable) to 7 (very well
treatable); “How successful will the treatment of bowel can-
cer be in the future?”, to be answered from 1 (not successful)
to 7 (very successful); and “The treatability of bowel cancer
will improve in the future.”, to be answered from 1 (will
not improve) to 7 (will strongly improve). The average item
score was the perceived treatability score. The Cronbach’s
alpha was .82.

Participants

On the basis of our previous research, it was decided that
at least 50 participants per condition would allow detec-
tion of a large effect (Cohen’s d>.90) with .80 power (see
Simmons et al., 2013). We chose to detect a large effect to
enhance practical relevance of the outcomes. A total of 1150
participants entered the survey system, but 738 participants
completed the measures. Four participants did not state their
age, and 17 participants were younger than 18 years old,;
they were excluded from the final sample. This final sam-
ple (N=717) consisted of 589 (82.1%) female participants,
128 (17.9%) male participants, and the age ranged from 18
to 70 years (M =34.08, SD=10.43). Four hundred and fif-
teen participants provided data through the survey system
in the Chinese language, while 302 participants provided
data through the system in the Dutch language. Thirty-six
percent of participants were classified as low educated, and
the rest of them were classified as high educated. Eighty-two
percent of the participants did not have a (family) history
of bowel cancer (themselves or in their family). The mean
score of participants’ pre-test intention to take protective
measures was 4.11 (SD=1.08) on the 5-point scale, and the
mean score on the self-reported meat consumption was 3.71

(SD=1.12) on the 6-point scale (above “I ate little [meat]”,
and somewhat below “I didn’t eat too much [meat]”).

Results
Randomization Check

Chi-square test results revealed that the six conditions did
not significantly differ on the pre-test variables “gender”,
“education level”, “annual household income”, “culture” and
“(family) history of bowel cancer”, all ps>.34. ANOVA test
results revealed that the six conditions did not significantly
differ on the variables “age”, “knowledge about bowel can-
cer”, “pre-test intention” and ““self-reported meat consump-
tion”, ps>.63. Thus, the randomization seemed to have been

successful.
Manipulation Check

To check whether the manipulations successfully affected
perceived treatability, the six conditions were recoded into
three conditions: low treatability, high treatability, and con-
trol. An ANOVA test showed that perceived treatability did
not differ significantly between the three conditions, F (2,
714)=1.51,p=.22, '7,,2 =.04. However, contrasts indicated
that the perceived treatability in the low treatability condi-
tions was significantly lower than in the high treatability
condition (one-sided test p <.05). Thus, the LTI and HTI led
to the expected differences in perceived treatability.

Effects of Treatability Information, Self-Affirmation
and Response Efficacy

Because the expected effects were thought to occur espe-
cially when response efficacy was low, we firstly conducted
a three-way interaction ANCOVA (treatability X self-affir-
mation X response efficacy) on the post-test intention to
engage in bowel cancer prevention. We controlled for the
effects of age, gender, culture, previous knowledge about
bowel cancer, previous protective behavior, and pre-test
intention as these variables were significantly related to the
dependent variable (Mannocci, 2009), ps < .01. This analysis
revealed that the three-way interaction was significant, F (2,
699)=6.57, p=.001, ;7,,2 =.018. Within this saturated three-
way model, there were no significant two-way interactions
(all ps>.26).

Then, the effects of treatability and self-affirmation on
post-test intention were tested separately for low and high
response efficacy. The levels of response efficacy were mod-
elled using the complete dataset, by decreasing and increas-
ing the z-scores of response-efficacy with 1 standard devia-
tion (Siero et al., 2009). Figure 1 shows the estimated means
of post-test intention by treatability and self-affirmation on
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Fig. 1 Post-test intention to
engage in bowel cancer preven- 59
tion under six conditions, on

two levels of response efficacy

49
47

Control Information

59
57
55
53
5:1
49

Post-test Intention to engage in bowel cancer prevention

4.5
Control Information

two levels of response efficacy. When response efficacy was
low, there was a significant two-way interaction between
treatability and self-affirmation, F' (2, 699)=4.71, p<.01,
77[,2 =.013. When response efficacy was high, this interac-
tion was not significant (p =.13). Contrast analyses when
response efficacy was modelled as low, showed the expected
effect of LTI and HTI: In the LTI condition, self-affirmation
led to a significantly higher intention (M =5.47) than no self-
affirmation (M =4.91), p=.02. This finding implies that ini-
tially the LTI led to a high threat that was down-regulated
by self-regulatory defences, thereby lowering the intention.
Self-affirmation prevented this by inducing open-minded-
ness. In the HTI condition there was no significant effect
of self-affirmation, suggesting that there was no defensive
self-regulation in the first place. Besides, when participants
were affirmed, the LTI led to a significantly higher intention
(M=5.47) than HTI (M =5.19), p=.03, suggesting a higher
threat from LTI compared to HTT.

In the control condition participant received no treatment
information, only self-affirmation or not. A first observation
is that the intention in LTI participants who were affirmed
(M =5.47), was also significantly higher than the intention of
self-affirmed participants in the control condition (M =4.55),
p<.01. This may have multiple causes: On the one hand
self-affirmation increased the intention by lowering the self-
regulatory defences that were mobilized by the LTI. On the
other hand, when participants did not receive treatment
information (i.e., in the control condition), self-affirmation
led to a lower intention (M =4.55) compared to no self-affir-
mation (M =5.02), although the difference only approached
significance, p =.05.This suggests that self-affirmation is
only beneficial to increase intention in combination with a
threat message; self-affirmation-only may make people too
confident to bother about prevention. At least, when their
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response-efficacy is low and, therefore, we assume that the
threat (of cancer) is high.

When response efficacy was modelled as high, only
one contrast was significant: Self-affirmation significantly
increased the intention in the control group (from M =5.39
to M =5.94), p=.03, suggesting some defensive self-regula-
tory action even when people did not read a message about
cancer, but only answered the survey questions about cancer.

A final observation is that, as shown in Figure 1, both LTI
and HTT did not lower the intention compared to the control
group, not when response efficacy was high and not when
it was low, and not when participants were self-affirmed or
not. This is of practical relevance as it means that this study
does not show that treatability information has this negative
side-effect as our earlier study showed.

Because the sample consisted of Dutch and Chinese par-
ticipants, explorative analyses were conducted within the
present research question. We started to check whether cul-
ture moderated the above three-way interaction; it did not,
F (2, 688)=1.18, p=.31, np2= .003, but in this saturated
four-way interaction model, the above three-way interaction
was still significant.

Experiment 2

Experiment 2 aimed to test our expectations and replicate
the findings of experiment 1 but with two adaptations.
Firstly, the type of cancer was changed. The experimen-
tally manipulated LTI and HTI now concerned treatment
for skin cancer, and the intention to engage in preven-
tion concerned using sunblock, getting into the shade, and
covering the skin (Wu et al., 2018). Secondly, although
self-affirmation provides insight into the activity of
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self-regulatory defences, an additional measure was
included to shed light on this: message acceptance. Low
message acceptance indicates self-regulatory defensive-
ness (van Koningsbruggen et al., 2009). For instance,
Liberman and Chaiken (1992) found that under the con-
dition of high relevance, coffee drinkers believed less in
the link between coffee consumption and a severe illness,
which was presented in a persuasive message (see also
Kunda, 1987). That is, these participants functionally
rejected the message to lower their experienced threat.
Accordingly, we expected that in LTI, participants’ mes-
sage acceptance will be increased after being self-affirmed.
In HTI, however, the acceptance should be strong and
not influenced by self-affirmation, as no self-regulatory
defences are involved in HTI. Again, these effects are
expected to especially occur when response efficacy is low.

Method
Design and Manipulations

This experiment also employed a 3 (control versus low treat-
ability versus high treatability) X 2 (self-affirmation versus
no self-affirmation)-design. The self-affirmation manipula-
tion was the same as in experiment 1, but the manipulations
of treatability were formulated as follows: The high treat-
ability information was: “Within 10 years 90 percent of the
skin cancer patients can be cured (presently 20% is cured),”
and the low treatability information was: “Within 10 years
30 percent of the skin cancer patients can be cured (presently
20% is cured).” In both low and high treatability conditions,
high susceptibility (“One in 4 Dutch people now gets skin
cancer.”) was induced to increase people’s perceived threat
of skin cancer. In the control condition participants were
asked to read a news article on “watching the stars on a
sunny evening”, unrelated to human health. The screenshots
of the online news articles in this experiment can be found
in Appendix 4.

Recruitment and Procedure

Participants were recruited from the general Dutch popula-
tion with a call on Facebook sites and online forums such
as FOK!forum. The call indicated that the research was
about health information of skin cancer, and that partici-
pants were asked to read a news article and answer some
questions about it. The following procedure was identical
to the one in experiment 1. At the end of this experiment,
the participants were also debriefed by the messages includ-
ing accurate information, and the complete version of the
debrief messages can be found in Appendix 5.

Measures

Pre-Test Most measures were adapted from our earlier study
(Wu et al., 2018). At pre-test, gender, age and education
level were assessed as demographic variables. The highest
completed level of education could be rated as one of twelve
different types of education, which were recoded into two
levels: low and high. (family) History of skin cancer was
assessed using the same format as in experiment 1. One item
assessed participants’ knowledge about skin cancer, which
was formulated as “How much do you know about skin can-
cer.’” This item could be answered on a scale of 1 (too little)
to 5 (too much).

The pre-test intention to take protective measures was
assessed using two items: “When the temperature is 27
degrees or higher and the sun is shining, would you pro-
tect yourself from the sun in any way when you would go
outside (e.g., cover your skin or use sun block)?”; “When
the temperature is 17 degrees or higher and the sun is shin-
ing, would you protect yourself from the sun in any way
when you would go outside (e.g., cover your skin or use
sun block)?”. These items could be answered on a scale of
1 (certainly not) to 5 (certainly). The correlation among the
items was .54 (p <.001). The item scores were averaged
to create a composite measure score of pre-test intention
(M=3.20, SD=1.03).

Self-reported sun block use was assessed with one item:
“When I am in the sun, I use the sun block.” This item could
be answered on a 7-point scale, ranging from 1 (never), 2
(rarely), 3 (occasionally), 4 (regularly), 5 (often), 6 (very
often), and 7 (always).

Response efficacy about skin cancer prevention behavior
was assessed with the following three items: “It is useful to
use sunblock to avoid sun burn and, thereby, skin cancer”;
“It is useful to cover against the sun, for example by cloth-
ing, to avoid sun burn and, thereby, skin cancer”; and “It is
useful to go into the shade or inside to avoid sun burn and,
thereby, skin cancer”. These items could be answered on a
scale of 1 (certainly not) to 5 (very certain). The Cronbach’s
alpha was .70.

Post-Test There were two main outcome measures. The
intention to engage in skin cancer prevention was assessed
with five items: “When the temperature is 17 degrees or
higher and the sun is shining, are you planning to protect
yourself from the sun in any way when you would go out-
side (e.g., cover your skin or use sun block)?”; “When the
temperature is 27 degrees or higher and the sun is shining,
are you planning to protect yourself from the sun in any way
when you would go outside (e.g., cover your skin or use
sun block)?”; “I am planning to use sun block more often
when the sun shines”; “I am planning to avoid the sun more
often”; “I am planning to cover myself more often when
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the sun shines”. These items were also used in the earlier
study (Wu et al., 2018). The five items could be answered
on 7-point scales ranging from 1 (not planning at all) to 7
(planning very strongly). The Cronbach’s alpha was .84. The
item scores were averaged to create a composite measure
score of post-test intention (M =4.60, SD=1.39).

The other main outcome measure was message accept-
ance, which was adapted from the study conducted by
(Liberman & Chaiken, 1992), and assessed with two items
on 7-point scales: “Exposure to sunshine increases the risk
of skin cancer”, and “How important is it that people protect
themselves from sunshine to avoid skin cancer.” The first
item assesses the belief in the central link between exposure
and cancer, the second item assesses perceived importance
of the behavior. It is assumed that a defensive reaction,
meant to lower the perceived threat, will manifest as a low-
ered belief and lowered importance. This is the defensive
form of cognitive reappraisal (Good & Abraham, 2007). The
correlation between the items was .46 (p <.001). The two
item scores were averaged to create a composite measure
score of message acceptance (M =5.85, SD=.92).

Perceived treatability was assessed with three items in
the same format as in experiment 1 but now concerning skin
cancer. The average item score was the perceived treatability
score, which was used as manipulation check. The Cron-
bach’s alpha was .80.

Participants

Similar as in the previous experiment, the sample size of
at least 50 participants was decided to provide a satisfac-
tory statistical power (Simmons et al., 2013). A total of
558 participants entered the survey system, but only 351
of them completed the measures. Because 9 participants
were younger than 18 years old, they were excluded from
the final sample. This final sample (N =2342) consisted of
295 (86.3%) female participants, 47 (13.7%) male partici-
pants, and the age ranged from 18 to 69 years (M =28.35,
SD=10.91). Forty-two percent of participants were clas-
sified as low educated, and the rest of them were classi-
fied as high educated. Sixty-seven percent of the partici-
pants had no (family) history of skin cancer (themselves
or in their family). The mean score of participants’ knowl-
edge about skin cancer was 3.08 (SD=0.91). The mean
score of participants’ pre-test intention to take protective
measures was 3.20 (§D=1.03) on a 5-point scale, and
the score on the self-reported sun block use was 4.69
(SD=1.53) on the 7-point scale (between regularly and
often).

@ Springer

Results
Randomization Check

Chi-Square test results revealed that the six conditions did
not significantly differ on the pre-test variables “gender”,
“education level”, and “(family) history of skin cancer”,
all ps>.26. ANOVA test results revealed that the six con-
ditions did not significantly differ on the variables “age”,
“knowledge about skin cancer”, “pre-test intention to take
protective measures” and ““self-reported sun block use”, all

ps>.36. Thus, the randomization seemed to be successful.
Manipulation Check

To check whether the manipulations successfully affected
perceived treatability, the six conditions were recoded into
three conditions: low treatability, high treatability, and a
control condition. An ANOVA test showed that perceived
treatability was significantly different among these three
conditions, F (2, 339)=4.95, p=.01, np2= .03. Contrasts
indicated that the perceived treatability in the low treatabil-
ity conditions (M =5.13) was significantly lower than in the
high treatability condition (M =5.50; p=.006). The mean of
the control condition fell in between (M =5.47). Thus, the
LTI and HTI led to the expected differences in perceived
treatability.

Effects on Message Acceptance

The three-way interaction ANCOVA (treatability X self-
affirmation X response efficacy) was conducted, with mes-
sage acceptance as the dependent variable. Age, pre-test
protective behavior and pre-test intention were entered as
covariates because they were all significantly associated
with the dependent variable (Mannocci, 2009). The three-
way interaction was significant, F' (2, 327)=8.16, p <.001,
;7[,2 =.048. Within this three-way model, the two-way inter-
action between treatability and self-affirmation was also
significant, F (2, 327)=6.71., p=.001, 77],2: .039. To fur-
ther understand the three-way interaction and test whether
the expected effects would especially occur when response
efficacy was low, subsequent analyses were conducted at
two levels of response efficacy using the same strategy and
analyses as used in experiment 1 (Siero et al., 2009).
Figure 2 shows the strength of message acceptance, by
treatability and self-affirmation on two levels of response
efficacy. When response efficacy was low, there was a
significant two-way interaction between treatability and
self-affirmation, F (2, 327)=12.86, p <.001, ;7,,2: .073.
When response efficacy was high, this interaction was not
significant. Contrast analyses when response efficacy was
modelled as low, showed the expected effect of LTI: In the
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Fig.2 Message acceptance
under six conditions, on two 6.6
levels of response efficacy
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LTI condition, self-affirmation led to a significantly higher
message acceptance (M =5.97) than no self-affirmation
(M =5.28), p=.001. In the HTI condition the effect of
self-affirmation was the other way around: Self-affirmation
led to a significantly lower message acceptance (M =5.30)
than no self-affirmation (M =6.14), p <.001.

Further analyses with response efficacy modelled as low
were conducted concerning the control condition. Com-
parisons to the control condition showed that when par-
ticipants were not self-affirmed, those in the HTI condition
(M =6.14) had a significantly stronger message accept-
ance than participants in the control condition (M =5.47),
p=.003. In contrast, when participants were self-affirmed,
those in the LTI condition (M =5.97) had a significantly
stronger message acceptance than participants in the con-
trol condition (M =5.33), p=.004. In addition, as can
be seen in Figure 2, LTI and HTI did not lower message
acceptance compared to the control condition. Thus, the
analyses in low response efficacy showed no negative side-
effects of treatability information. This was different from
when response efficacy was high: The only significant con-
trast showed that when people were not affirmed, the HTI
significantly lowered message acceptance compared to the
control condition, F (1, 325)=6.88, p=.009, npz =.021.
Thus, the optimistic HTT lowered the “spontaneous” level
of acceptance.

To conclude, firstly, the effects were especially present
in low response efficacy. Secondly, the effect of self-affir-
mation in LTI was expected but the effect of self-affirma-
tion in HTT was not; the drop in message acceptance when
HTI participants were affirmed was unanticipated, and may
suggest that HTT is still a highly relevant type of informa-
tion that can activate defensive self-regulation.
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Effects on Intention

The three-way interaction ANCOVA (treatability X self-affir-
mation X response efficacy) was conducted, with the inten-
tion as the dependent variable, and the same covariates as
above. This interaction was not significant, F (2, 325)=.212,
p=.81, np2 =.001. To explore the data, we zoomed in on the
simplest core of the experimental design: HTT versus LTI
and self-affirmation versus no self-affirmation. The same
pattern of means as with message acceptance was found: LTI
and no self-affirmation M =4.53; LTI with self-affirmation
M=4.78; HTI and no self-affirmation M =4.73; HTI with
self-affirmation M =4.42. An ANCOVA showed that the
HTI/LTI x self-affirmation/no self-affirmation interaction
(so excluding the control condition) was significant, F (1,
221)=4.05, p=.046, np2= .018. Only one contrast was sig-
nificant: When participants were self-affirmed, LTI led to a
significantly higher intention than HTI, F (1, 121)=4.18,
p=.04, 171,2 =.033. This latter contrast was also significant
regarding intention in experiment 1, and regarding message
acceptance in experiment 2, but in both cases only in people
with low response-efficacy.

Discussion

Treatability information is regularly presented through
media but it may have unintended effects on people’s incli-
nation to engage in cancer prevention. The two studies were
conducted to demonstrate such effects, and to increase our
understanding of the underlying mechanisms. The stud-
ies show several unintended effects that can influence
prevention.
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In the case of LTI, as expected, self-affirmation success-
fully strengthened the intention to prevent bowel cancer in
experiment 1, especially when response efficacy was low.
This finding is in line with several studies that induced a
threat with persuasive health messages up to the level that
people started to react defensively (van’t Riet & Ruiter,
2013). It suggests that the LTI, similar to persuasive health
messages, induced a threat that made people adopt self-
regulatory defenses that lowered their intention to engage
in preventive behaviors. From the point of view of reac-
tance theory (Brehm, 1966), they may reject the notion to
engage in the behavior to protect or restore their freedom.
Especially people with low response efficacy reacted defen-
sively towards LTI (Lewis et al., 2010). In the EPPM, this
is caused by fear and is conceptualized as fear control. The
self-affirmation manipulation induced open-mindedness,
thereby, “freeing” the threat into the solution to actually
change behavior. This finding is not only meaningful in our
theorizing but also suggests that our self-affirmation manip-
ulation was valid and successful.

In experiment 2 the same pattern of means on inten-
tion was found after LTI but it was not significant. Besides
intention, message acceptance was assessed. These results
showed the same effect as in experiment 1: In the case of LTI
self-affirmation led to a significant increase in acceptance,
suggesting that without self-affirmation people rejected the
message. Again, this suggests a defensive reaction towards
the LTI. Although both experiments were conducted in dif-
ferent samples (one containing Chinese participants), and
the LTI was about different types of cancers and different
preventive behaviors, the results suggest the same psycho-
logical effects of LTI.

In the case of HTI, it was expected that the intention
would be low initially and would not increase after self-
affirmation because the low intention was thought not to be
caused by a defensive reaction (fear control) but by lowered
threat (lowered danger control). In experiment 1, indeed,
the intention after only HTT was low, as low as it was after
LTI, and self-affirmation did not increase the intention.
This is in line with our expectation that the quality or the
cause of the low intention after HTT was different from the
quality or cause of the intention after LTI. Exposure to HTI
may make preventive actions look authentically less impor-
tant: Because people are inclined to preserve resources,
they lower their intention to invest in prevention (Hobfoll,
2011). In contrast, exposure to LTI may lead to an insuffer-
able experience of threat that leads to immediate defensive
actions, which is reflected in the low intention. Again, this
was only in the case of low response efficacy; when people
felt that engaging in prevention behaviors had little benefit
to prevent bowel cancer. This experiment made clear that
reactions towards HTI were essentially different from those
towards LTIL.
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In experiment 2 with regard to skin cancer this was
also the case with regard to message acceptance, when
response efficacy was low. When participants were not
affirmed, message acceptance after LTI was significantly
lower than after HTI. Assuming that the low score after
LTI indicates a defensive reaction, HTI seemed to make
it easier to accept that “exposure to sunshine increases
the risk of skin cancer”, and the importance of people to
“protect themselves from sunshine to avoid skin cancer.”
In comparison with LTI, HTI may have lowered the threat
of cancer to such a level that people dared to face and
accept the information. In the framework of the EPPM this
might mean that HTI led to no, or to less fear compared
to LTI. Secondly, self-affirmation significantly lowered
message acceptance after HTI. Thus, affirmed participants
now rejected the message more strongly. This suggests a
(renewed) defensive reaction as we assume that a lowered
message acceptance is in function of emotion-regulation
(Liberman & Chaiken, 1992; Sherman et al., 2000).

How can self-affirmation have this effect? The major-
ity of self-affirmation studies show that self-affirmation
increases intention and behavior (Epton et al., 2015;
Sweeney & Moyer, 2015), and this is thought to be caused
by it inducing open-mindedness (van Koningsbruggen
et al., 2009). However, there are also some other results
published (MCQueen & Klein, 2006). For example, Reed
and Aspinwall (1998) found that self-affirmation, unex-
pectedly, significantly lowered the intention to engage in
preventive behavior. Dijkstra (2014) showed in a single
experimental design that self-affirmation could signifi-
cantly increase the intention under some conditions but
significantly decrease intention under different conditions.
Thus, self-affirmation sometimes backfires. This might
be explained by the notion that self-affirmation induces
open-mindedness. The question then becomes, when will
inducing open-mindedness backfire? This might be the
case when emotion-regulation during the processing of
threatening information is needed to face the information.
We argue that when people process the information on a
lethal and prevalent illness such as cancer, they always
will regulate their emotions to a certain extent. When in
this case self-affirmation induces open-mindedness, it may
undermine this default emotion-regulation in such a way
that the threat becomes too strong to face (Dijkstra, 2014);
the emotion-regulation is “switched off”. In such a case
they need another way of coping with the threat, another
emotion-regulation strategy. In line with this reasoning,
emotion regulation research shows that people can choose
from different emotion-regulation strategies (Sheppes
et al., 2014; van’t Riet & Ruiter, 2013) for different levels
of information intensity (Sheppes et al., 2011), and that
strategies may fail (Koole, 2009). In the latter case, people
may have to choose another strategy.
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The effects of self-affirmation preceding LTI (in low
response efficacy) on intention in experiment 1, and on mes-
sage acceptance in experiment 2, refer to the same underly-
ing processes. In that, experiment 2 replicated experiment
1 conceptually. The differential findings regarding HTT are
less easy to explain. The differences between experiment 1
and 2 on intention and message acceptance, respectively,
may be confounded by the experiments presenting treatment
information on different types of cancers, bowel and skin
cancer, respectively. The found differences may be related
to substantial differences in the levels of threat of the can-
cer types, and the related prevention behaviors. Thus, LTI
showed the same pattern despite these differences, but the
different effects of HTT may be caused by these differences.

The effects in the control condition also provide some
relevant insights. People in the control condition did not read
information on treatment, and this condition may reflect peo-
ple’s spontaneous starting position when they are exposed
in natural settings to LTI or HTT in the media. In experiment
1, when people with low response efficacy were affirmed,
LTI led to a significant increase in intention, compared to
the control condition. The same was the case in experiment
2 with regard to message acceptance: LTI increased their
acceptance of the links between sunshine and cancer and
between preventive action and cancer. As open-mindedness
can be a normal psychological state in the population (Kang
et al., 2017; Pietersma & Dijkstra, 2011), this suggests that
media messages on LTI can support preventive actions in a
segment of the population. One negative side-effect of HTI
was observed: When response efficacy was high, HTT led to
a significant decrease in message acceptance, compared to
participants in the control condition. This is in line with our
earlier study which showed that HTT led to a lower intention
compared to the control condition in participants with a fam-
ily history of skin cancer (Wu et al., 2018).

Some relevant limitations must be acknowledged to
get a realistic idea of the meaning of the findings. The
dependent variables were intention to engage in preventive
actions and message acceptance, not behavior. For ethical
reasons we cannot use behavior as a dependent variable in
a study with manipulations that can be expected to lower
actual preventive behaviors. Such a study would demand
a relevant follow-up period for new behavior to develop.
During this period at least a part of the participants might
lower their preventive behaviors and endanger themselves.
Another limitation might be the differences in sample size
and the resulting statistical power between both experi-
ments. Particularly the fewer participants per condition
in experiment 2 may have caused the null findings con-
cerning intention as the dependent variable. Still, in both
experiments the six conditions each contained more than
the planned 50 participants. In addition, the effects of six
conditions in low and in high response efficacy were not

tested by a median split but by modelling the complete
data set as low or high (Siero et al., 2009), thereby pre-
serving statistical power. An additional limitation con-
cerns the external validity of the present data: To what
extent can the observed effect be found in the population?
We did use a realistic news media format that looked real.
However, some aspects of the experimental procedure
may have lowered the generalizability. Firstly, the pre-test
may have primed relevant memory nodes, which may have
influenced their reactions towards the treatment informa-
tion: Participants answered several questions about their
perception and behavior related to cancer, and to provide
them with a standard for answering the response efficacy
questions, they were presented with the WHO recommen-
dations for cancer prevention behaviors. In practice, this
priming may not take place before people read treatment
information. Because participants in the control condition
were exposed to the same primes, this is especially an
issue of external validity. Next, participants read the infor-
mation only in one session, and then scored the depend-
ent variables. In reality they may be exposed more often
to such messages (Wu et al., 2018), which might lead
to cumulative effects but also to habituation. Thus, care
should be taken to translate the results in our experimental
design directly to what happens in the population.
Nowadays people are exposed to many news messages
about cancer that are meant to inform people or, often
in the case of HTI, to motivate people to donate, or to
raise hope for patients and their families. Although these
goals are legitimate, LTI and HTI may have side-effects
on prevention behaviors. LTI and HTI may unintendedly
facilitate but also undermine society’s broad efforts to
prevent illnesses by behavior change. In designing strate-
gies to prevent the latter undesired effects, it is important
to observe that recipients with a high response efficacy
- those who have a stronger belief that the prevention
behaviors are indeed effective - scored higher on intention
and on message acceptance, and displayed no defensive
reactions. Thus, treatment information might always be
accompanied by information that supports response effi-
cacy, for example: “Although this is bad (LTI)/good (HTI)
news, it is important to realize that engaging in prevention
behavior X really lowers your risk to get cancer in the
first place”. Although this preliminary recommendation
is plausible; in line with our results, and with theoretical
notions on defensive reactions (Witte, 1992), its effective-
ness should be studied. In general, the study of unintended
effects of treatment information and other types of infor-
mation on cancer through mass media is one important
angle in cancer prevention that can save many lives.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12144-022-02952-z.
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