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The impact of dynamic social
norms messages on motivation
to participate in organized
colorectal cancer-screening
programmes: evidence from an
online experiment
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Institute of Pharmaceutical Medicine, University of Basel, Basel, Switzerland, ?Department of
Behavioural Science and Health, University College London, London, United Kingdom, *Applied Health
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Background: Studies have shown that presenting information about positive
trends in peer behavior can have a greater impact on individual behavior than
simply communicating their current behavior. In a web-based experiment, we
investigated whether highlighting a positive trend in the uptake of the English
bowel cancer screening programme (BSCP) influences the intentions of men and
women who initially had low intentions.

Methods: We recruited 1,194 men and women aged 25-49 who had no
previous diagnosis of bowel cancer and no experience with the BSCP. These
individuals, who had indicated low intentions to participate in screening, were
selected from a survey panel. They were randomly assigned to one of four
experimental conditions: (1) a control group without a normative message,
(2) a group receiving a standard static social norms message communicating
current uptake, (3) a group receiving a dynamic social norms message stating
that screening participation has been increasing, and (4) a group receiving
an extended dynamic social norms message combining a dynamic with a
static social norm message. We measured the impact of these messages on
their intentions to complete a screening test when invited, their perceived
informativeness of the messages, and their active interest in learning more about
bowel cancer and the screening test.

Results: None of the messages influenced intentions in the unadjusted
regression; however, the extended dynamic social norms message significantly
increased screening intentions compared to the control condition in the adjusted
regression. Analysis of changes in intentions before and after the manipulation
revealed that both dynamic social norms messages positively influenced changes
in the unadjusted regression, while all three messages had a positive impact in
the adjusted regression. None of the messages affected active interest or the
perceived informativeness of the provided information.

Conclusion: Dynamic social norms messages, which highlight the positive
trend in screening participation combined with the current uptake rate have the
potential to enhance screening intentions.
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social norms, dynamic social norms, static social norms, cancer screening, intentions,
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Background

Studies have shown that individual decision-making and
behavior are often influenced by the perception of others’ behaviors
(descriptive social norms) and what is approved by important
people and society (injunctive norms) (Cialdini and Goldstein,
2004). Social norms provide a standard behavior for specific
situations that people do not want to deviate from Schultz et al.
(2007). Social norms can be defined as rules understood by
group members (Cialdini and Trost, 1998). Previous studies have
demonstrated that communicating social norms can influence
health behaviors (Dempsey et al., 2018). These studies typically
communicate a static descriptive social norms message. Recently,
a new form of descriptive norms called dynamic social norms
has been proposed. Unlike static norms, which focus on current
behaviors, dynamic norms convey trends in behavior (Sparkman
and Walton, 2017). Dynamic social norms have been shown to
be more effective than static norms in promoting sustainable
behaviors, such as reducing meat consumption (Sparkman and
Walton, 2017), conserving water (Mortensen et al.,, 2019), and
avoiding disposable to-go cups (Loschelder et al, 2019). Few
studies have investigated how messages about changing social
norms influence health behaviors so far. One study found that
dynamic or static norms messages had no effect on COVID-19
vaccination intentions among unvaccinated people (Geber et al.,
2022). However, another study found that dynamic social norms
messages led to lower reports of planned weekly and heavy drinking
among college students compared to static norms messages or
no message at all (Graupensperger et al, 2021). Additionally,
only a few studies have tested the influence of dynamic social
norms on actual behavior (Sparkman and Walton, 2017; Mortensen
et al., 2019; Loschelder et al., 2019), and none have focused on
health behaviors. To date, no studies have evaluated the effects
of dynamic social norms on colorectal cancer (CRC) screening
intentions. Given the increase in screening uptake with the
introduction of the more user-friendly Fecal Immunochemical Test
(FIT) compared to the previously used Guaiac-based Fecal Occult
Blood Test (gFOBT) (Moss et al., 2017; NHS England, 2024a),
dynamic norm messages could potentially be a valuable strategy
for enhancing communication efforts. Previous studies have only
tested static social norms with mixed results (Stoffel et al., 2019;
von Wagner et al, 2019; Taylor et al, 2022). While they seem
to be effective in highly controlled online experiments with non-
intenders (Stoffel et al., 2019; von Wagner et al., 2019), results were
mixed for field experiments, with no impact detected in a study
that communicated that the majority of people get screened (Stoffel
et al, 2019) and a positive effect in a study that communicated to
non-attenders that they are in the minority (Gorini et al., 2023).

The study aimed to test whether communicating dynamic
rather than static social norms can further increase screening
intentions by leading individuals to expect a stronger anticipated
future norm and, consequently, a stronger desire to adhere to it
(Sparkman and Walton, 2017). This is due to the dynamic messages
aim to reflect an upward trend within the community, potentially
fostering individuals’ expectations of stronger social norms in the
future. Specifically, we tested these messages among individuals
with low initial screening intentions, as previous studies suggest
they might be more open to personal change (Sparkman and
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Walton, 2019; Stoffel et al., 2019; von Wagner et al., 2019). The
findings of this study not only contribute to current social norms
research but also have important implications for communication
strategies aimed at increasing screening participation. Notably,
our study is among the first to examine the impact of dynamic
social norms on health behaviors specifically. By demonstrating
the potential effectiveness of these norms in encouraging CRC
screening intentions and interest in reading further information
about CRC screening, our research provides valuable insights
that can inform future health communication interventions
and strategies.

The current research

In this study, we aimed to determine if dynamic social
norms could increase the intention to complete a FIT, a non-
invasive screening test offered through the NHS Bowel Cancer
Screening Programme (BCSP) to individuals aged 50-74 to
detect hidden traces of blood in stool samples, which may
indicate the presence of colorectal cancer or pre-cancerous
conditions. We compared the effectiveness of a dynamic
social norms message alone, and in combination with a static
norms message, against a traditional static norms message
and a control condition with no information about normative
screening behavior.

Following previous experimental studies (Stoffel et al., 2019;
von Wagner et al, 2019), we focused on individuals who had
never been screened and were initially disinclined. However,
unlike those studies, we also included individuals who initially
stated they would probably complete the screening test, to test
the messages with those who were not fully convinced yet. This
approach helps minimize ceiling and social desirability effects
often linked with self-reported intention measures (Michie and
Abraham, 2004). Furthermore, by recruiting study participants
who initially have low intentions to complete the screening test,
we lower the chance of discouraging them with social norms
messages. Previous studies have shown that these individuals
generally have lower expectations about screening uptake
(Sieverding et al., 2010a; von Wagner et al., 2019).

For the purpose of testing the hypothesis whether dynamic
social norms messages are more effective than traditional static
messages, in terms of motivating individuals with low initial
intentions to complete a FIT, we conducted a study consisting of
two steps. The first step consisted of a short web-based preliminary
survey to identify eligible study participants for the experiment.
The experiment conducted 1 week later, then compared the
motivational impact of a dynamic social norm messages with and
without standard static norms component with a control message
that did not contain any prevalence information, and a traditional
static social norms message. The experiment tested the following
two working hypotheses (WH):

WHI. Providing a dynamic social norms message that
describes an increasing trend in FIT uptake will lead to an
increased intention to complete FIT among a population who
previously stated low intentions to participate.
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This first hypothesis builds on the previous literature that
showed that emerging social norms are more effective than static
messages in the context of sustainable behaviors (Sparkman and
Walton, 2017; Mortensen et al., 2019; Loschelder et al., 2019)

WH2. A combination of an emerging social norms message

and a static social norms message will further enhance the

‘ impact of a descriptive norm message, leading to a greater

increase in screening intentions compared to using either type of
message alone.

The second hypothesis suggests that by combining emerging
and static social norms messages, study participants learn not only
that many people are already participating, but that the number is
still growing.

We also examined how informative the participants found
the messages. Evidence-based information, when framed correctly,
can improve knowledge, attitudes, and reduce negative emotions
toward decision-making (Occa et al, 2021). Additionally, we
measured how the normative messages affected participants’
interest in learning more about the screening test’s benefits and
harms. This interest, shown by participants wanting to read more,
served as a proxy for actual behavior, aligning with the intention-
behavior gap literature (Sheeran et al., 2017; Sieverding et al,
2010b; Stoftel et al., 2019; von Wagner et al,, 2019). This question
together with three comprehension questions about the additional
information also served to investigate whether the normative
messages affect information-seeking behavior, as informed choice
relies on knowledge consistent with the decision maker’s values
(Marteau et al., 2001).

Methods
Study participants

We recruited 3,368 men and women aged 25-49 from
a commercial survey panel (Prolific). Prolific, a UK-based
research platform founded in 2014, enables researchers to recruit
participants with specific demographic filters. This platform
ensures efficient data collection and ethical standards through
fair compensation for participants’ efforts. For this study,
individuals with a previous diagnosis of bowel cancer or those
who had already participated in a CRC screening program
were excluded. The large age range was due to difficulties in
recruiting enough screening-naive participants—individuals with
no prior experience or exposure to the BCSP process—for the
preliminary study and the experiment. Note that our study
participants would not have been invited for screening before
turning 50.

Following previous studies, we provided participants with a
brief description of the screening test and asked them to state
their intentions to complete it using a fully-labeled Likert scale:
“definitely not, “probably not, “probably yes,” and “definitely
yes” (Stoffel et al., 2019; von Wagner et al., 2019). We excluded
individuals who indicated they would definitely complete a FIT
when invited (see Figure 1 for the flow through the study). This
preliminary survey also collected details on respondents’ age,
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sex, mother tongue, and expected participation in the BCSP
(see Supplementary Table S1 for participant characteristics in the
preliminary survey).

Procedures

Eligible participants were invited to join a web-based
experiment 1 week later. The experiment used a 2 x 2 factorial
design with two independent variables: (1) presence or absence
of dynamic social norms messages, and (2) presence or absence
of static social norms messages. The experiment was programmed
in Qualtrics. Participants were randomly assigned to one of four
groups: (1) a control group with no prevalence information; (2)
a group with a static norms message; (3) a group with a basic
emerging norms message; and (4) a group with an extended
norms message that included both emerging and static norms
messages. Each group received a short paragraph about colorectal
cancer and the FIT (see Supplementary file 2). For the three
experimental groups, this paragraph was followed by a highlighted
normative message (see Table 1). To avoid bias from presenting
information in a single format, participants in the experimental
groups were further randomized to receive one of four different
framings of the normative message (e.g., “7 out of 10, “70%,
or “nearly three-quarters” for static messages, and “more and
more,” “20% more,” or “one in five more” for basic emerging
messages). Recent NHS England statistics (NHS England, 2024b)
indicate that national uptake has risen to 67.8% since 2019,
providing a basis for approximating the 70% rate used in this
study. The messages were collaboratively developed with patients
and public representatives during a subsequent workshop to ensure
they accurately reflected this approximate rate. Table 1 shows that
some messages were objective, while others were subjective. The
subjective messages were inspired by previous research that found
using verbal quantifiers instead of specific numbers was effective
(Sparkman and Walton, 2017; Stoffel et al., 2019).

Measures

The primary outcome of the study was intention to complete
a FIT after reading the information. The post-exposure intention
question was framed as: “Given the previous information, would
you take up the offer if you were invited to complete such a FIT
test?”, recorded on the same fully labeled 4-point Likert scale as in
the preliminary survey (Stoffel et al., 2019; von Wagner et al., 2019).

Secondary outcomes included findings on perceived
informativeness of the messages and active interest in reading
more about colorectal cancer and the FIT or skip it (Stoffel
et al, 2019). Those that opted to read the information were
asked three additional multiple-choice comprehension questions
to measure engagement. Finally, respondents completed six
questions from Dumenci et al. (2014) CHLT-6 questionnaire
on cancer health literacy and three further sociodemographic
questions on the study participant’s marital status, education
and employment. These variables were used as covariates in the

adjusted regressions.
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Stated that they
would definitely
complete the test
(N=1718)
Stated that they
would definitely or
> probably not or
g probably do the
o test (N=1409)
P
& Did not
; participate in
5 experiment
& (N=192)
Randomized to
experimental
conditions
(N=1217)
| | |
Control Static norms Basic dynamic Extended dynamic
2 condition conditio|n norms condition norms condition
o
° Started survey Started survey Started survey Started survey
& (N=301) (N=312)| (N=301) (N=303)
€
2 Finished Finished survey Finished survey Finished survey
i survey (N=298) (N=306) (N=297) (N=293)
FIGURE 1

Flow through the study.

Statistical analysis

The sample size for the experiment was calculated before data
collection, using estimates from a pilot study, to ensure it was large
enough to detect at least a 10% difference in screening intentions
between two experimental conditions, with 80% power and an
alpha value of 0.05 (Cohen, 2013).

We report all measures, manipulations, and exclusions in the
study. In addition to reporting screening intentions following the
experimental manipulation, we present the change in intentions,
calculated as the difference between the numerical value of the ex-
ante [1;3] and ex-post [1;4] intentions. Due to the low frequencies
observed in certain categories, we combined the —2 and —1
categories as well as the 42 and 43 categories, resulting in four final
categories ranging from —1 to +2. The Supplementary material
includes an alternative analysis using dichotomized screening
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intentions (“yes, probably” and “yes, definitely” combined vs.
“probably not” and “definitely not”), consistent with approaches in
previous literature (Stoffel et al.,, 2019; von Wagner et al., 2019).

We used Chi-square tests of independence and probit
regressions (both binary and ordinal), adjusted for baseline
intentions, expected participation rate, health literacy, and
sociodemographic variables, to examine the effect of normative
messages on dichotomized post-exposure intentions to complete
a FIT, perceived informativeness, and active interest in reading
about screening. We reported the regression coefficients (B),
along with their 95% confidence intervals (Cls) and associated
p-values. Regressions with the original intention scales can be
found in Supplementary Table S5. Engagement with the additional
information was analyzed using a Kruskal-Wallis test. All statistical
analyses were conducted using Stata/IC version 16 (StataCorp LP,
College Station, TX).
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TABLE 1 Normative messages used in the experiment.

Text

Experimental

condition

Static social norms 70% of adults complete the bowel screening test kit.

7 out of 10 adults complete the bowel screening test kit.

The vast majority of adults complete the bowel screening
test kit.

The large majority of adults complete the bowel
screening test kit.

Basic dynamic
social norms

In the last 5 years, more and more adults have now
completed the bowel screening test.

In the last 5 years, 20% more adults have now completed
the bowel screening test.

In the last 5 years, a notable increase of adults have now
completed the bowel screening test.

In the last 5 years, one in five more adults have now
completed the bowel screening test.

Extended dynamic
social norms

In the last 5 years, more and more adults have now
completed the bowel screening test, resulting in 70%
participation.

In the last 5 years, more and more adults have now
completed the bowel screening test, resulting in 7 out of
10 participating.

In the last 5 years, more and more adults have now
completed the bowel screening test, resulting in 70 out of
every 100 participating.

In the last 5 years, more and more adults have now
completed the bowel screening test, resulting in nearly
three-quarters of participation.

Results

Study participants

Figure 1 shows the flow of participants through the study. A
total of 3,368 men and women living in England were invited
to participate in the preliminary survey. Of these, 121 (3.6%)
were outside the age range of 25-49, and 120 (5.1%) had a
previous diagnosis of bowel cancer or had participated in screening.
Regarding intentions to complete a FIT, 1,409 (45.1%) of those in
the correct age range and without a previous cancer diagnosis or
screening participation indicated that they would either “definitely
not” (n = 64), “probably not” (n = 222), or “probably yes” (n =
1,123) do the test. The 1,718 who stated that they would definitely
do the test were excluded, leaving a sample of 1,409 eligible study
participants for the experiment. Of these, 192 (13.6%) did not
choose to participate in the main experiment, and 23 (1.6%) did
not finish it.

The final analytical sample of the experiment consisted of
1,194 participants. Table 2 shows that of these, 53.5% were female,
88.5% had English as their mother tongue, 61.2% were married
or cohabiting, 82.6% were in paid employment, and 85.8% had
A-level or higher education. Post-hoc comparisons showed that
initial intentions, expectations about uptake and sociodemographic
characteristics were similar between those who completed the
experiment and those who did not, except for mother tongue;
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participants with English as their mother tongue were more likely
not to participate in the experiment. Supplementary Figure S1
shows the distribution of the initial beliefs about uptake, with the
median being 3 out of 10. Additionally, there were no statistically
significant differences in sociodemographic characteristics across
the four experimental (see Supplementary Table S1).

Impact on intentions to participate in CRC
screening

Contrary to our first working hypothesis, Table 3 and Figure 2
show that the basic dynamic social norms message increased
screening intentions compared to the control group in both the
unadjusted regression (8 = 0.11, 95% CI —0.06 to 0.28, p = 0.254)
and the adjusted regression (8 = 0.16, 95% CI —0.02 to 0.34,
p=0.087).

Similarly, contrary to our second working hypothesis, the
difference between the extended dynamic social norms condition
and the control condition was significant only in the fully adjusted
regression model (8 = 0.23, 95% CI 0.05-0.41, p = 0.014), but
not in the unadjusted regression (8 = 0.15, 95% CI —0.03 to
0.33, p = 0.093). Notably, the inclusion of initial intentions in
the regression analysis resulted in the association for the extended
dynamic social norms condition becoming significant. The static
social norms message, however, was not associated with an increase
in screening intentions in the unadjusted analysis (8 = 0.10, 95%
CI —0.07 to 0.29, p = 0.254), though it approached significance
in the fully adjusted regression (8 = 0.17, 95% CI —0.01 to 0.35,
p = 0.064). Post-hoc Wald tests comparing regression coefficients
revealed no significant differences between the coefficient for the
static social norms condition and those for the basic and extended
dynamic conditions (p = 0.876 and p = 0.447, respectively).
Similarly, no significant differences were observed between the
coefficients for the basic and extended dynamic social norms
conditions (p = 0.547). The predicted intentions are presented in
Supplementary Figure S2.

The full models are reported in Supplementary Table S2.
Additional factors associated with greater screening intentions
included having at least A-level qualifications (8 = 0.24, 95% CI
0.06-0.43, p = 0.010), being married or cohabiting (8 = 0.26,
95% CI 0.13-0.40, p < 0.001), initially indicating that they would
probably undergo the screening test (8 = 0.87, 95% CI 0.55-1.98, p
< 0.001), and higher expected screening uptake (8 = 0.05, 95% CI
0.01-0.09, p = 0.027).

Subgroup analyses were conducted based on age groups
(25-34 vs. 35-49), initial screening intentions (“definitely not”
and “probably not” vs. “probably yes”), and initial beliefs about
screening uptake (believing that only up to 3 out of 10
participants would get screened vs. more than 3 out of 10).
Supplementary Table S3 shows that the basic social norms message
increased screening intentions among individuals aged 25-34
(B = 031, 95% CI 0.07-0.56, p = 0.012), while the extended
dynamic social norms message increased intentions among those
aged 35-49 (B = 0.31, 95% CI 0.02-0.60, p = 0.040). Similarly,
the extended dynamic social norms message increased intentions
among individuals who initially indicated that they would probably
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TABLE 2 Description of the eligible study sample (N = 1,409).

10.3389/frbhe.2025.1566172

Completed the Did not complete the p-value* Total eligible for the
experiment (N = 1,194) experiment (N = 215) experiment (N = 1,409)
N (%) \ (%) N (%)
Sex
Female 639 (53.5) 119 (55.3) 0.620 758 (53.8)
Male 555 (46.5) 96 (44.7) 651 (46.2)
Age
25-29 350 (29.3) 67 (31.2) 0.446 417 (29.6)
30-34 306 (25.6) 43 (20.0) 349 (24.8)
35-39 250 (20.9) 45 (20.9) 295 (20.9)
40-44 165 (13.8) 33 (15.3) 198 (14.1)
45-49 123 (10.3) 27 (12.6) 150 (10.7)
Mother tongue
English 1,057 (88.5) 204 (94.2) 0.005 1,261 (89.5)
Other 137 (11.5) 11 (5.1) 148 (10.5)
Initial intentions
Definitely or probably not 235 (19.7) 51 (23.7) 0.175 286 (20.3)
Probably yes 959 (80.3) 164 (76.3) 1,123 (79.7)
Expected uptake
1 in every 10 105 (8.8) 25 (11.6) 0.634** 130 (9.2)
2 in every 10 243 (20.4) 42 (19.5) 285 (20.2)
3 in every 10 319 (26.7) 54 (25.1) 373 (26.5)
4in every 10 230 (19.3) 34 (15.8) 264 (18.7)
5in every 10 140 (11.7) 34 (15.8) 174 (12.3)
6in every 10 103 (8.6) 18 (8.4) 121 (8.6)
7 in every 10 36 (3.0) 5 (2.3) 41 (2.9)
8 in every 10 16 (1.3) 3 (1.4) 19 (1.4)
9 in every 10 2 (0.2) 0 (0.0) 2 (0.1)

*Chi-square test of independence.
**Fisher’s exact test.

get screened (B = 0.24, 95% CI 0.04-0.45, p = 0.021; see
Supplementary Table S4). All three messages increased screening
intentions exclusively for individuals with low initial beliefs about
screening uptake (see Supplementary Table S5).

The analysis of changes in intentions, presented in Table 4 and
Supplementary Figure S3 reveals that both dynamic social norms
messages had a positive impact on the change (basic: g = 0.21, 95%
CI: 0.03-0.39, p = 0.021; extended: B = 0.24, 95% CI: 0.06-0.42,
p = 0.018) in the unadjusted regressions and all messages in the
adjusted regressions (static: f = 0.18, 95% CI: 0.00-0.36, p = 0.049;
basic: p = 0.23, 95% CI: 0.05-0.41, p = 0.012 and extended: p =
0.25, 95% CI: 0.07-0.43, p = 0.006). The predicted probabilities of
change are displayed in Supplementary Figure S4.

The regression model with the dichotomized scale (see
supports working hypothesis 1,
indicating that the basic dynamic social norms message increased
screening intentions compared to the control group in both

Supplementary Table S7)

Frontiersin Behavioral Economics

unadjusted (84.9 vs. 77.2%; f = 0.29, 95% CI 0.05-0.52, p =
0.017) and adjusted regressions (8 = 0.38, 95% CI 0.13-0.64, p
= 0.004). The extended dynamic social condition was significant
only in the fully adjusted regression (82.9 vs. 77.2%; B =
0.33, 95% CI 0.07-0.58, p = 0.012), but not in the unadjusted
analysis (8 = 0.20, 95% CI —0.03 to 0.44, p = 0.108). The
static social norms message was not significant in unadjusted or
adjusted regressions (82.0 vs. 77.2%; B = 0.17, 95% CI —0.06
to 0.40, p = 0.145; B = 0.22, 95% CI —0.02 to 0.47, p = 0.077).
Post-hoc Wald tests showed no significant differences between
coeflicients. Supplementary Figure S5 illustrates the distribution of
intentions across experimental conditions. Analyzing changes in
dichotomized intentions from the preliminary survey to after the
manipulation showed that 80.7% of participants did not change
their intentions (see Supplementary Figure S6). Participants in
the dynamic social norms conditions were less likely to decrease
their intentions compared to those in the control or static
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TABLE 3 Ordered probit regression on the effect of the normative messages on uptake intentions (N = 1,194).

Unadjusted regression

Adjusted regression?

Condition 95% ClI p-value 95% ClI p-value
Overall

Control Ref. Ref.

Static social norms 0.102 —0.073t0 0.278 0.254 0.156 —0.023 t0 0.335 0.087
Basic dynamic social norms 0.111 —0.066 to 0.288 0.220 0.171 —0.010 to 0.351 0.064
Extended dynamic social norms 0.152 —0.026 to 0.330 0.093 0.226 0.045-0.408* 0.014

N 1,194 1,194

R? 0.0625

*p < 0.05*p < 0.01.

?Covariates included in the adjusted models are initial intentions, expected uptake, health literacy, responder’s age, sex, marital status, ethnicity, education level, and employment status. The

full model is presented in Supplementary Table S2.
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conditions. Moreover, individuals exposed to any social norms
message more frequently increased their screening intentions
than those in the control condition [¥*e N=1,104) = 13.59,
p=0.016].

Active interest in reading more about CRC
screening

When examining whether the normative messages influenced
information seeking and engagement, it was found that around 57%
of respondents wanted to read more, regardless of the experimental
condition. This was shown in Table 5 and Figure 3 [55.0-59.6%,
¥X’3,N=1,1949 = 1.60, p = 0.660]. Further analysis, showed in
Supplementary Table S8 confirmed that none of the experimental
conditions significantly influenced information-seeking behavior,
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namely static social norms’ (8 = 0.12, 95% CI: —0.09 to 0.32, p =
0.268), “basic dynamic social norms” (8 = 0.17, 95% CI: —0.04 to
0.37, p = 0.114), and “extended dynamic social norms” (8 = 0.04,
95% CI: —0.16 to 0.25, p = 0.675).

Additionally, 84.5% of participants who read the extra
information about the bowel screening test answered all three
comprehension questions correctly. However, a Kruskal-Wallis test
showed no differences in knowledge across the conditions (x2 =
0.108, p = 0.991, df = 3).

Perceived informativeness of the normative
messages

A closer examination of how respondents perceived the
messages shows that most found the information to be very
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TABLE 4 Ordered probit regression on the effect of the normative messages on changing intentions [—1; 2] (N = 1,194).

Unadjusted regression

Adjusted regression?

Condition Beta 95% ClI p-value 95% ClI p-value
Control Ref. Ref.

Static social norms 0.144 —0.031 to 0.320 0.107 0.178 0.001-0.355* 0.049
Basic dynamic social norms 0.209 0.032-0.386* 0.021 0.228 0.050-0.406* 0.012
Extended dynamic social norms 0.240 0.063-0.418"* 0.008 0.249 0.071-0.428"* 0.006

N 1,194 1,194

R? 0.0115

* ok
p <0.05*p <0.01.

2Covariates included in the adjusted models are expected uptake, health literacy, responder’s age, sex, marital status, ethnicity, education level, and employment status. The full model is presented

in Supplementary Table S6.

TABLE 5 Binary probit regression on the effect of the normative messages on “active interest” in reading more about the screening test (N = 1,194).

Adjusted regression?

Unadjusted regression

Condition Beta 95% ClI p-value 95% ClI p-value
Overall (57.0)

Control (55.0) Ref. Ref.

Static social norms (57.8) 0.068 —0.133 to 0.269 0.508 0.116 —0.089 to 0.321 0.268
Basic dynamic social norms (59.6) 0.116 —0.086 to 0.319 0.261 0.167 —0.040 to 0.374 0.114
Extended dynamic social (55.6) 0.011 —0.192t0 0.214 0.913 0.044 —0.162 t0 0.251 0.675
norms

N 1,194 1,194

R? 0.0010 0.0338

*p < 0.05*p < 0.01.

2Covariates included in the adjusted models are initial intentions, expected uptake, health literacy, responder’s age, sex, marital status, ethnicity, education level, and employment status. The

full model is presented in Supplementary Table S8.

informative (52.7%) or moderately informative (23.9%) (see
Figure 4).

A univariate Chi-square test [x2(12) = 22.362, p = 0.498]
and adjusted regressions show (see Table 6) that individuals did
not perceive the messages containing the normative elements

differently (“static social norms™ g = —0.15, 95% CI: —0.33
to 0.02, p = 0.089; “basic dynamic social norms™ S =
—0.09, 95% CIL. —0.26 to 0.09, p = 0.335 and “extended
dynamic social norms™ g = —0.09, 95% CI: —0.27- to 0.09,
p=0318).

Discussion

To our knowledge, this is the first study to test dynamic social
norms messages in the context of colorectal cancer screening.
Through alarge online experiment involving individuals with lower
initial intentions, we examined the effects of communicating static,
dynamic, and combined dynamic-static social norms on screening
intentions. Contrary to our first working hypothesis and previous
studies in the context of sustainable and health behaviors, such as
diet and physical activity (Sparkman and Walton, 2017; Mortensen
etal,, 2019; Loschelder et al., 2019), we found that communicating a
positive trend in screening did not increase intentions to complete a
FIT compared to a control condition without normative messages.

Frontiersin Behavioral Economics

However, combining a dynamic social norms message with a static
one led to a greater increase in screening intentions, suggesting
added value in incorporating static norms. This may be because
static norms provide a reference point to complement the dynamic
norms. A subgroup analysis further shows that, consistent with
previous studies (von Wagner et al, 2019), the social norms
messages influenced screening intentions only among those who
initially had low expectations about screening uptake (in this
case, <3 out of 10). Note that overall post-exposure intentions
were relatively high in all experimental conditions, and effect
sizes were lower than anticipated from the pilot study, limiting
the statistical power to compare intentions across the conditions.
This is mainly due to the deviation from previous experimental
studies on screening intentions, which also excluded individuals
who would probably get screened (Stoffel et al., 2019; von Wagner
et al., 2019). Furthermore, these two previous studies were on the
invasive NHS bowel scope screening (BSS) test, which was more
commonly met with resistance by the general population than
the simple, home-based stool test (FIT) using in this experiment.
We found no significant differences in how informative study
participants found the messages and active interest in reading
more about FIT across different conditions. Thus, the messages
did not negatively influence information seeking, a concern
noted in previous studies where simple normative messages have
been shown to backfire, especially among resistant individuals,
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FIGURE 3
Histogram showing percentage that clicked I want to read” in the experiment, error bars represent 95% confidence intervals (N = 1,194). Chi-Square
test of independence indicates no statistically significant relationship between the active interest and the experimental conditions (chi-square with 3
degrees of freedom = 1.5991, p = 0.660). Independent of experimental condition, 57% of the study participants indicated that they want to read
additional information. Furthermore, while most (85.6%) participants who read the additional information about the risk and benefits of the screening
test got all three comprehension questions right, a Chi-Square test of independence test did not reveal any differences in BSS knowledge across the
conditions (x2 = 0.5148, p = 0.916, df = 3).
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FIGURE 4

Perception of the provided information (N = 1,194). Chi-Square test of independence indicates no statistically significant relationship between the
perception of the messages and the experimental conditions (chi-square with 12 degrees of freedom = 11.3615, p = 0.498).

by triggering psychological reactance and promoting behavior  reactions to screening (Petrova et al., 2015), which could explain
contrary to the desired outcome (Schultz et al, 2007). People = why our messages didn’t change their behavior or interest in
with negative initial intentions might have strong emotional = more information.
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TABLE 6 Ordered probit regression on the effect of the normative messages on perceived informativeness of the provided information (N = 1,194).

Unadjusted regression

Adjusted regression?

Condition 95% ClI p-value ORBeta 95% ClI p-value
Control Ref. Ref.

Static social norms —0.138 —0.311 to 0.036 0.120 —0.152 —0.327 t0 0.023 0.089
Basic dynamic social norms —0.097 —0.272t0 0.077 0.275 —0.087 —0.263 to 0.090 0.335
Extended dynamic social norms —0.095 —0.270 to 0.081 0.291 —0.090 —0.267 to 0.087 0.318

N 1,194 1,194

R? 0.0172

*p < 0.05*p < 0.01.

#Covariates included in the adjusted models are initial intentions, expected uptake, health literacy, responder’s age, sex, marital status, ethnicity, education level, and employment status. The

full model is presented in Supplementary Table S9.

Our study has several strengths and limitations. First, our
experiment featured a relatively large sample size, allowing us to
detect small effects. Additionally, our outcome measures included
not only intentions but also active interest in reading more
information as a behavioral proxy. By varying the way, the same
underlying message was conveyed, we reduced the possibility that
participants’ responses were disproportionately influenced by a
specific representation, thereby isolating the effect of the normative
message itself rather than its framing. Importantly, none of the
messages described uptake as exceeding 7 out of 10, in line with
statistics from UK cancer screening programs (NHS England,
2024a). We also controlled for participants’ mother tongue in our
statistical analyses. The normative messages did not negatively
influence information seeking and engagement, suggesting they did
not undermine informed decision-making. Finally, the messages
were co-developed with patient and public representatives to
ensure they were easy to understand and not misleading.

In terms of limitations, our study sample consisted of men and
women aged 25-49 who were not screening-eligible at the time they
answered the survey, so the screening scenario may not have been
relevant for them. Our decision to use non-eligible individuals was
motivated by the logistical difficulties of recruiting a large sample of
screening-naive men and women aged exactly 50. A previous study
found that younger populations tend to have a lower likelihood of
participating in CRC screening (Klabunde et al., 2015). Therefore,
the inclusion of a younger age group may affect the generalizability
of our findings to the actual eligible population. This is particularly
important as the subgroup analysis showed variations in how
individuals aged 25-34 reacted to the messages compared to those
aged 35-49. Similarly, including individuals who stated they would
probably do the test led to higher baseline post-exposure intentions,
but this was also due to practical reasons. Note that a separate
analysis of only initially disinclined individuals did not show
any statistically significant influence of the normative message,
likely due to low statistical power. However, the direction of the
effects was consistent with those who initially stated they would
get screened. Furthermore, our study sample was drawn from a
commercial online panel and may therefore not fully represent the
broader population eligible for NHS FIT in England, in terms of
ethnic composition and educational background. As the survey was
self-reported and self-selected, this could have introduced bias from
participants with a greater interest in the nature of this research.

Frontiersin Behavioral Economics

Dividing the study into a preliminary survey and experiment,
we inevitably lost a small group of eligible participants selected
from the screening survey reducing the statistical power to compare
intentions across conditions. Additionally, while we provided a
brief introduction to FIT in the preliminary survey, we were unable
to include a comprehension check in the due to limitations on
the number of questions allowed by survey vendor, which may
reduce the credibility of participants’ responses regarding their
intentions to participate in FIT. Fifth, we used different framings
of the social norms messages to avoid bias from showing only
one framing. However, we did not record which framings were
displayed, so we cannot assess which framings were more effective.
Instead, we report an average effect for each social norms message.
Sixth, the messages were co-produced with patients and public
representatives to ensure they were easy to understand and not
misleading. There were significant differences in the framings:
some were objectively defined by communicating a quantity,
while others were subjectively defined using verbal quantifiers.
Seventh, although adjusting for covariates improved the detection
of significant effects, unmeasured factors, such as attitudes toward
bowel cancer, could have further influenced the outcomes. Finally,
we only assessed the perceived informativeness of the messages,
not their persuasiveness or participants’ beliefs about uptake after
the social norms messages, to ensure that the study participants
understood the messages (von Wagner et al., 2019). While the
dynamic social norms message suggested that the positive trend
would continue, leading to even higher uptake rates, we did
not assess beliefs about screening uptake after the experimental
manipulation. Therefore, it is unclear how study participants
interpreted the messages, especially the subjective ones.

Implications and future research

These findings have important implications for the NHS BCSP,
as screening participation has increased over the last 5 years (Moss
et al, 2017; NHS England, 2024b). The NHS long-term plan
aims to boost FIT participation rates for earlier cancer detection
(NHS England, 2018). Given the positive effect of almost all
social norms messages on screening intentions, future campaigns
should incorporate these messages, especially among populations
with low screening uptake. However, careful consideration of
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message framing and delivery methods is crucial to maximize
impact. Additionally, future studies should investigate objectively
and subjectively framed social norms separately. A previous study
has shown that subjective social norms messages can have different
effects on screening intentions than objectively framed ones (Stoffel
etal., 2019). Analyzing the different framings separately would also
help identify which ones are most effective. Such future studies
should also test these social norms messages with a more diverse
study sample that is more representative of the wider population.

Future research could explore the long-term effects of dynamic
social norms on actual cancer screening behavior and investigate
whether integrating personal risk perceptions and health literacy
into normative messaging could create more tailored and effective
interventions. Previous literature suggests that negatively framed
dynamic messages can enhance moral norms and anticipated
regret, thereby strengthening intentions to engage in health
behaviors, such as increasing vegetable intake (Rivis et al., 2009;
Stok et al., 2014). However, research on negatively framed social
norms messages in cancer screening remains limited. Testing the
effectiveness of such messages in future studies would be valuable.

Furthermore, while we recorded participants’ perception of
current FIT uptake rates in England, we did not examine the
relationship between this perception and post-exposure intentions.
Although most participants underestimated the actual uptake rate,
a small portion expected a high uptake rate but still expressed
low screening intentions. Future studies could investigate how
perceptions of current uptake rates influence behavioral intentions,
as previous research shows that normative messages are more
persuasive among individuals who perceive higher engagement
rates among their peers (Smith and Louis, 2008).

Previous studies indicate that even when individuals recognize
the benefits of certain behaviors, they may resist change if they view
the behavior as incompatible with their values, unimportant, or
feel incapable of change (Sparkman and Walton, 2019). Addressing
these underlying beliefs and barriers is essential for effective
interventions. Finally, exploring strategies that initiate deeper
cognitive engagement and address negative affective responses may
improve the efficacy of normative messages, particularly among
individuals with negative initial intentions.

Conclusion

This study showed that dynamic social norms messages
can effectively encourage individuals to participate in cancer
screenings. By highlighting the positive trend in screening
participation alongside the current uptake rate, our messages
successfully increased screening intentions among men and women
with initially low intentions. Future research should explore the
use of dynamic social norms across diverse settings, employing
varied approaches and incorporating randomized controlled trials
to strengthen the evidence base.
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