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Abstract. This paper examines the behavioral consequences of indi-
vidual differences in persuadability in the health promotion domain. We
use a 7-item persuadability instrument to determine participants per-
suadability score. Based on this score two groups are created: the low
and high persuadables. Subsequently, we present 2 studies that test the
responses to health-related persuasive messages of both low and high
persuadables. The results consistently show that high persuadables com-
ply more to messages with a persuasive content as compared to a neutral
message than low persuadables. Even more, both studies indicate lower
compliance by low persuadables when persuasive messages are employed.
Implications of this possible detrimental effect of the use of persuasive
messages for low persuadables are discussed.

1 Introduction

Modern societal trends and technological developments enable many people to
go about their daily life with only minor physical effort and easy access to an
excessive amount of food . While this creates a comfortable environment, there is
also a downside. The adoption of a sedentary lifestyle combined with unhealthy
eating habits, has been identified as one of the main causes of physical and
mental health problems (e.g. [28]).

As a reaction to these health problems, public awareness of the importance
of a healthy lifestyle has increased considerably over the last decades. The field
of health promotion is quickly expanding both in terms of research efforts as
well as (commercially) available health solutions. Starting with straightforward
public campaigns from governments and health professionals, the field of health
promotion nowadays employs a multidisciplinary approach integrating insights
and methods from multiple domains to optimize the effectiveness of interven-
tions. Within this multidisciplinary context, there is a key role for persuasive
technologies — technologies intentionally designed to change a person’s attitudes
or behaviors [9] — to change health-related attitudes, beliefs, and behaviors.

In this article we examine how people’s persuadability — their tendency to
comply to implementations of persuasive strategies — influences their compli-
ance to a series of health and lifestyle related persuasive requests.



1.1 Persuasive technologies for a healthier lifestyle

Research in persuasive technology has typically focused on bringing about so-
cially desirable changes in attitudes and behaviors [21], including health related
behaviors. Applications have been designed which influence people to smoke less
[26], assist people in losing weight [22], or help people maintain a healthy work-
out regime [20]. Not surprisingly, the use of persuasive technologies for human
wellbeing has been a focus of many researchers and practitioners [12].

One of the main benefits of employing persuasive technologies for health in-
tervention programs is that content and persuasive delivery style (i.e., the type of
persuasion strategy that is employed to deliver the message) can be personalized
for different users. Inspired by insights from several behavior change theories,
personalizing program content has become a central theme in health interven-
tion programs (E.g. [18, 24, 14]). These programs increasingly use a personalized
approach that considers specific user characteristics such as readiness to change
behavior and current behavior to adapt the program content.

However, this personalization is often limited to adapting content to a limited
set of user characteristics strongly related to the behavior under consideration.
Less attention has been paid to the personalization of persuasive delivery style
of program content or specific health requests. We believe that, in order to
develop effective programs that are powerful in persuading individuals to change
their health-related attitudes and behaviors, a better understanding is needed
of how different individuals respond to the persuasive strategies employed in
communication.

Health related persuasive technologies already exist in commercial form.
Product-service combinations like DirectLife, MiLife and FitBug (e.g. [11, 19]
make an attempt at influencing people to adopt a healthier lifestyle, through
the implementation of strategies and theories from motivation and persuasion re-
search. All these products make life easier by automatically monitoring the user‘s
behavior through wearable accelerometers. Websites allow for the presentation
of activity levels and patterns to make people aware of their behavior. Through
the usage of strategies like goal setting, tailored encouraging feedback, and social
facilitation the product-services support users to make positive changes in their
physical activity behavior and nutritional intake [20].

Although there is an increase in numbers of these commercially available
products there is little to no information about which persuasive strategy is
most effective for which person and why. In other words, we do not know what-
works-for-whom. This is surprising given the general belief that human per-
suasive agents (e.g. sales representatives or spokesmen) successfully adopt their
content and framing to their audience.

1.2 Persuasive strategies

A large number of persuasive strategies exist. Theorists have varied in how they
categorize strategies: Fogg [10] describes 40 strategies under a more general defi-
nition of persuasion while Rhoads lists over a 100 [27]. Kaptein et al. [17] describe



over 35 strategies making a clear distinction between source and message char-
acteristics and the users position on the attitude behavior continuum [1].

In this article we adopt Cialdini’s [7] 6 strategies. Cialdini [7] distinguishes
reciprocity – people feel obligated to return a favor [13], scarcity – when some-
thing is scarce, people will value it more [30], authority – when a request or
statement is made by a legitimate authority, people are more inclined to comply
[23], commitment and consistency – people do as they said they would [6, 8],
consensus people do as other people do [7, 2], and liking people say “yes” to
people we like [6]. We focus on Cialidinis principles as these are simple and
parsimonious.

1.3 Persuadability

The effectiveness of influence strategies varies from one person to another. Kaptein
et al. [15] show a relation between users susceptibility to different persuasive
strategies and their compliance to requests supported by implementations of
these strategies. One appealing explanation for such a relation is found in the
work on dual-processing models. Dual-processing models of persuasion distin-
guish two main “routes” by which advocacy is processed [4]. Central (or sys-
tematic) processing, is characterized by elaboration on and consideration of the
merits of presented arguments, and peripheral (or heuristic) processing is char-
acterized by responses to cues, which are associated with but peripheral to the
contents of the central arguments. [5, 25].

Cacioppo [3] introduced the construct need for cognition – defined as peo-
ple’s tendency to think and scrutinize arguments. Need for cognition is strongly
associated with the type of processing route. An increase in need for cognition
makes central processing of messages more likely [4, 29]. Hence, people in low
need for cognition are more persuadable by influence strategies than people high
in need for cognition.

Recently, Kaptein and Eckles [16] found in their study amongst 179 partic-
ipants that general compliance to implementations of Cialdini’s [6] strategies
is more accurately assessed using a number of simple questionnaire items that
directly address susceptibility to the 6 strategies than the more general need for
cognition scale as proposed by Cacioppo [3]. In this paper we assess people’s
overall persuadability — their tendency to comply to messages supported by
persuasive arguments — using items derived from the study by Kaptein and
Eckles [16].

1.4 Overview

Our research aims at gaining a better understanding of the effects of persuasive
health-related messages on individuals with different degrees of persuadability
— differences in tendency to comply to persuasive strategies. We describe two
experiments in which low persuadables and high persuadables are compared in
their responses to health-related messages that are either persuasive — employ-
ing a number of Cialdini’s persuasion strategies — or neutral.



Based on the existing literature in this area and recent earlier work on indi-
vidual differences in persuadability, we expect to find the following:

– H1: Overall, the use of persuasive strategies will lead to higher compliance.
However:

– H2: High persuadables will comply more to a persuasive health-related mes-
sage than to a neutral health-related message

– H3: Low persuadables will comply equally to a persuasive health-related
message as to a neutral health-related message

2 Persuasion profiling studies

2.1 Measuring persuadability

In our experiments we distinguish high and low persuadables. Therefore, we
set out to identify both low and high persuadables. 1933 Knowledge workers
located in one single office park were invited by email to participate in a 7-item
questionnaire to asses their overall persuadability. 516 Participants completed
the online questionnaire.

The following 7-item persuadability scale was used to assess a participant’s
persuadability score. The items were scored on a 7-point scale ranging from
totally disagree to totally agree. These items previously proved most distinctive
in estimating the overall effect of the use of persuasive strategies for individuals.

– Products that are “hard to get” represent a special value
– I would feel good if I was the last person to be able to buy something.
– I believe rare products (scarce) are more valuable than mass products.
– I always follow advice from my general practitioner
– I am very inclined to listen to authority figures
– I always obey directions from my superiors
– I am more inclined to listen to an authority figure than to a peer

The scale reliability proved rather low (α = 0.646). This is consistent with
previous findings [15] and can be explained by the multidimensionality of the
scale: it addresses persuadability by the expert strategy as well as the scarcity
strategy. However, for our current experiments we focus merely on overall per-
suadability and not on specific persuadability by specific strategies.

For each participant we computed an overall persuadability score: the av-
erage of the 7 susceptibility to persuasion items. Based on the persuadability
scores, we defined three persuasion profiles: the low persuadables, the moder-
ate persuadables, and the high persuadables. Since we aimed for groups with a
considerable difference in persuadability score, we selected only the participants
with the low and high persuasion profiles for further participation in our studies.
The low persuadables (N = 136) — the lowest scoring quartile – had scores rang-
ing from 1.00 to 3.29. The high persuadables (N = 140) — the highest scoring
quartile — had scores ranging from 4.57 to 6.14. By selecting the two extremes of



the scale for participation in our experiment we feel that even though the scale
reliability of the persuadability score was rather low, the two selected groups
differed sufficiently to compare the effects of persuasive messages on both high
and low persuadables.

2.2 Differences in responses to persuasive messages.

In two studies we examined the practical applicability of the persuasion profiles
for promoting health-related behaviors in a real world setting. Study 1 focused
on physical activity and study 2 focused on fruit intake. Below, we present
the common methodology used in both studies. This is followed by a separate
presentation of the detailed procedures and results.

Common methodology In both studies the low and the high persuadables
(total N = 276) were invited by email to participate in a health related activity.
Study 1 focused on physical activity by inviting participants by e-mail to join
a lunchwalk. Study 2 focused on fruit intake by inviting participants by e-mail
to express their opinion about an initiative to provide a daily fruit snack. In
both studies half of the participants were randomly assigned to the persuasive
implementation(s), (PI) condition and half of the participants were assigned to
the no persuasive implementation(s), (NPI) condition . In the PI condition, the
invitation e-mail was supported by a number of persuasive messages while in the
NPI condition no persuasive messages were included. The studies thus employed
a 2 (PI vs NPI) by 2 (High persuadable vs Low persuadable) between subjects
design.

After receiving the invitation email participants were asked to sign up using
an online form. To gain a detailed insight into the degree of compliance to the
invitations, we distinguished three measures of compliance:

– Interest: Participants click on the email.
– Intention: Participants response to the main question in the online form (e.g.

the sign up for a lunchwalk).
– Behavior: Participants subsequent behavior.

Procedure Study 1: Lunchwalks In study 1 participants were invited to
join a lunchwalk. Participants received an email with an invite and a link to
sign up for one of two possible time slots during lunch. After clicking on the
link participants could sign up for one of the two time slots. After signing up
participants were asked to print a form with their name on it and bring it to the
lunchwalk enabling us to monitor the actual behavioral response.

Participants in the NPI condition received an email stating: ”We would like to
invite you for the [Company] lunch walk. The [Company] fun4health committee
was founded 2 months ago to promote general health of [Company] employees
and affiliates.”, the time of the lunchwalk and the link to sign up. Participants
in the PI condition received the same email with an addition of the following
three messages:



– 1. Both physicians and general practitioners recommend at least 30 minutes
of moderate activity, such as walking, during a day. The lunch walks are a
great place to start! [Authority]

– 2. We expect a lot of people so please sign up before all available slots are
filled. [Scarcity]

– 3. In other companies 1000s of people are already joining in on similar ini-
tiatives. [Consensus]

Implementations of the scarcity and the expertise strategies where chosen
because of their direct relation to the 7-item persuadability scale. In order to
maximize the effect of persuasive arguments, we added the consensus strategy
because of its known strong effects (e.g [7, 2]).

We chose to conduct study 1 at two points in time — referred to as study 1a
and study 1b — on the same groups of high persuadables and low persuadables,
because we expected that unpredictable weather conditions could be experienced
as a barrier for behavioral compliance for the outdoor activity. Each of our
participants worked in the same industrial area with a common dining facility
which was the starting point for the lunchwalks.

Results study 1 In total, 276 respondents were invited to participate in study
1a. Of these 136 belonged to the low persuadable group, and 140 belonged to the
high persuadable group. About half of the participants received an email without
the persuasive cues and about half received an email with persuasive cues. Table
1 gives an overview of the results of the study 1a. It is clear that H1 is supported
for both interest and intention: In the PI condition participants overall showed
significantly more interest (PI = 23.4%, NPI = 15.6%, χ2 = 2.700, p = 0.050),
and have a significantly higher behavioral intention (PI = 8.5%, NPI = 3.0%,
χ2 = 3.887, p = 0.024). No significant effect was found on actual behavior.

NPI PI χ
2

p (one-sided)

H1: Main effect

Interest 15.6% 23.4% 2.700 0.050
Intention 3.0% 8.5% 3.887 0.024
Behavior 1.5% 3.5% 1.189 0.138

H2: Interaction

Low persuadables Interest 17.2% 16.7% 0.007 0.468
Intention 3.1% 6.9% 1.012 0.157
Behavior . 1.4% 0.895 0.172

High persuadables Interest 14.1% 30.4% 5.426 0.010
Intention 2.8% 10.1% 3.124 0.039
Behavior 2.8% 5.8% 0.758 0.174

Table 1. Results study 1a: Percentage of respondents responding favorably.

The observed main effect can be explained by the high compliance of the high
persuadables (e.g. interest : PI = 30.4%, NPI = 14.1%, χ2 = 5.426, p = 0.010).



For low peruadables no main effect of the persuasive message is observed (e.g.
interest : PI = 16.7%, NPI = 17.2%, χ2 = 0.007, p = 0.468). Thus, while over-
all the use of persuasive messages increased the participation in health related
behavior the actual cause of this effect is a very high compliance by high per-
suadables while there is no statistically significant difference between the NPI
and the PI conditions for the low persuadables – supporting H2 and H3.

In study 1b, the invitation was send out to 268 people – a number of peo-
ple signed out for any follow up mails after the invite for study 1a and were
not invited again. Table 2 shows the results of this second trial. H1 was again
confirmed for the interest measure (PI = 10.9%, NPI = 4.6%, χ2 = 3.761,
p = 0.026). As in study 1a, this main effect of persuasive implementation dis-
sapeared when looking only at low persuadables (e.g. interest PI = 5.4%, NPI
= 8.8%, χ2 = 0.570, p = 0.251). In this second trial we also find that for the in-
tention measure the low peruadables complied significantly less when persuasive
implementations were used in the invitation message (PI = 0.0%, NPI = 7.0%,
χ2 = 5.357, p = 0.017).

NPI PI χ
2

p (one-sided)

H1: Main effect

Interest 4.6% 10.9% 3.761 0.026
Intention 3.1% 2.2% 0.196 0.329
Behavior 0.8% 1.5% 0.293 0.294

H2: Interaction

Low persuadables Interest 8.8% 5.4% 0.570 0.251
Intention 7.0% . 5.357 0.017
Behavior 1.8 . 1.308 0.127

High persuadables Interest 1.4% 17.5% 11.049 0.001
Intention . 4.8% 3.603 0.029
Behavior . 3.2% 2.384 0.062

Table 2. Results study 1b: Percentage of respondents responding favorably.

Procedure study 2 Study 2 was relatively similar to study 1: Again we invited
both high and low persuadables to take part in a health related activity. This
time an email was sent to 267 participants in which we explained that plans were
being made to start a fruit distribution service at the main building of the office
campus. It was explained that participants would be able to pick up a piece
of fruit every day. The alleged goal of the email was to inquire about possible
interest for such a project. Participants could click on a link in the email to state
their interest in such a service. Finally, participants were told that in return for
their effort of filling out the information they could pick up a free piece of fruit
during lunch two weeks after the email was send out.

In the PI condition the following lines were added to the email: “Eating
two pieces of fruit a day is recommended by the World Health organization. our



service would make it easier to reach that target” [Authority]. And: “Other com-
panies have picked up similar ideas by providing fruit during lunchtime for re-
duced prices for employees. If we all join in, we could make this service happen!”
[Consensus].3

Similar to study 1, we measured three types of compliance: interest (did the
participant click on the email link), intention (did the participant respond to
the subsequent survey), and behavior (did the participant pick up a free piece
of fruit).

Results study 2 Only 2 persons picked up their free piece of fruit 2 weeks later.
Therefore we focus our analysis on the remaining two compliance types: interest
and intention. Table 3 shows that the results slightly differ from those obtained
in study 1: There is no significant main effect of the persuasive implementations,
disproving H1 (e.g. interest PI = 23.4%, NPI = 21.8%, χ2 = 0.149, p = 0.350).

When looking at the low persuadables and the high persuadables separately
it is clear that the absence of a main effect is probably best explained by an inter-
action effect: Low persuadables seem to comply less to a message with persuasive
implementations (e.g. interest PI = 18.8%, NPI = 25.8%, χ2 = 0.919, p = 0.196)
while high persuadables seem to comply more (e.g. interest PI = 27.8%, NPI
= 17.2%, χ2 = 2.159, p = 0.071). Both of these are however not statistically
significant at a five percent level in study 2.

NPI PI χ
2

p (one-sided)

H1: Main effect

Interest 21.4% 23.4% 0.149 0.350
Intention 15.9% 15.6% 0.004 0.476

H2: Interaction

Low persuadables Interest 25.8% 18.8% 0.919 0.196
Intention 21.0% 13.0 1.468 0.082

High persuadables Interest 17.2% 27.8% 2.159 0.071
Intention 10.9% 18.1% 1.369 0.089

Table 3. Results study 2: Percentage of respondents responding favorably.

2.3 Discussion

The results presented in this paper suggest that individuals differ in their com-
pliance to health-related messages. When analyzing these differences between
high persuadable people and low persuadable people it is evident that a positive
effect of persuasive message is obtained only for high persuadables and is absent
or even negative for low persuadables. This consistent result implies that, even

3 Contrary to study 1, no implementation of scarcity was used in the persuasive im-
plementation condition in study 2



though the main effect of using persuasive messages is generally positive, care
needs to be given to the use of persuasive messages for specific individuals.

Below, we discuss the obtained results using a dual-processing perspective
and briefly address the implications of our results for the health promotion do-
main.

From a dual-processing perspective, one could argue that the different types
of compliance employed in our studies (i.e., interest, intention, and behavior)
differ in the amount of requested effort which may have impacted the employed
type of processing route. While interest and intention require the mere formation
of a plan, actual behavior requires a physical investment; entailing 30 minutes
and 5 minutes of physical effort in study 1 and study 2, respectively.

It may very well be the case that when a request entails relatively little effort,
contents of a message are elaborated on less thoroughly, leading to peripheral
processing for those that are susceptible to this (the high persuadables). This
may explain the significant positive effect of persuasive messages for the high
persuadables for the interest and intention measures and the absence of such a
positive effect (or even a negative effect) for the low persuadables in Study 1
and Study 2.

The actual translation of plans into behavior requires more effort and may
therefore lead to more thorough processing which is typically done centrally. In
the case of central processing, people are less susceptible to persuasive arguments
and are more likely to thoroughly elaborate on the pros and cons of engaging in
the behavior. People probably considered the effort not outweighing the reward
in our studies 1 and 2, leading to general low behavioral compliance independent
of peoples persuasion profile. Alternatively, different types of persuasive messages
could be more effective to increase behavioral compliance.

The anticipation, rather than the actual efforts and rewards of compliance,
may have had an impact on the type of processing. This anticipation might
have affected intention and interest compliance (despite the fact that these are
actually low effort). The studies differed in the amount of requested effort and
anticipated reward, i.e., the lunch walk: 30 minutes of physical effort versus fruit
snack: 5 minutes of effort and a tangible reward. The low effort anticipation may
have made peripheral processing more likely in study 2 than in study 1, explain-
ing the larger difference between the responses of high and low persuadables.

The possible complicated effect of anticipated and actual efforts and rewards
on processing route and the interaction between people’s persuasion profile and
the employed persuasive messages should be taken into account when tailoring
the content and delivery style of persuasive systems to optimally influence both
intentions and behaviors. Moreover, we consider the limited behavioral compli-
ance obtained in our studies as worrisome for the field of health related persuasive
technologies where eventually we strive for behavioral compliance. Therefore, we
believe that studies into persuasive technology and persuasive messaging should
expand their focus from attitude/belief change to the challenging goal of behav-
ior change.



3 Conclusions

We find that in general influence strategies can often be used to increase com-
pliance to health related messages. This replicates the mainstream finding in
compliance gaining research. Our main contribution lies in the following two
findings: 1) We show that compliance to health related messages is moderated
by persuasion profiles. In particular, persons identified as high persuadables are
more susceptible to health related messages with a more persuasive tone, than
are persons identified as low persuadables. Even more, we demonstrate for the
latter group that in the best case the persuasive health related messages en-
courage the same level of compliance as neutral messages; in the worse case
it is considerably lower. 2) We show an utter lack of behavioral compliance.
A finding that is particularly troublesome as the studies required no long-term
commitments to health behavior change, merely a one-time simple relatively low
to moderate physical investment.

Although current research that aims at at improvements in health related be-
havior (e.g. a higher exercise level) on a population level is valuable to encourage
health behavior change, we believe that interventions tailored to persuasion pro-
files could be more effective. In particular, through the identification of persons
that might respond adversely to persuasive interventions, higher intervention
compliance could be achieved by the adaptation of persuasion strategies. Con-
sidering people’s tendency for central processing (leading to lowered susceptibil-
ity to persuasive messages) when anticipated efforts exceed a certain threshold
and when the anticipated reward is small, the difficult task of achieving behav-
ioral compliance might be accomplished when persuasive messages are combined
with intervention strategies aimed at decreasing perceived effort and increasing
anticipated rewards.

3.1 Future work

Our planned next steps follow directly from our concluding remarks. First, we
would like to extend the current “black-or-white” persuasion profiles to profiles
based on users’ susceptibility to specific influence strategies. We hope that a
more detailed approach — combined with more detailed analysis of our data
using multi level models to model individual responses to influence strategies
— can increase our success in identifying groups of users that might respond
differently to persuasive strategies. We feel this is of importance given the aim
of designing systems that are beneficial to every user.

Second, we would like to extend the actual behavioral impact of our work.
Our work emphasizes the need for behavioral measures of influence strategy
effectiveness in the health and lifestyle domain. Although an increase of interest
and intention for healthy behaviors by users is valuable, the adoption of actual
healthier behaviors is crucial. In the future we will study the effects of influence
strategies on behavior in a longitudinal fashion which will hopefully enable us
to collect more behavioral data.
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