
 

 

 University of Groningen

Auditory information and its parameters in health persuasion
Elbert, Sarah

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2015

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Elbert, S. (2015). Auditory information and its parameters in health persuasion: The development of a
tailored smartphone application to support behavior change. [Groningen]: University of Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 12-11-2019

https://www.rug.nl/research/portal/en/publications/auditory-information-and-its-parameters-in-health-persuasion(eeb2cde3-f11f-42da-93ab-a920cbc79fe8).html


^
^

_^

Chapter 6
Health information told by various sources 
in auditory health persuasion: The potential 
moderating effect of personal involvement
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Abstract

One central choice in the development of a comprehensive web-based health 
intervention aimed at increasing fruit and vegetable intake concerns the source of the
auditory information: Should it be communicated by a physician, a nutrition scientist, an
employee of the nutrition center, or a member of the target group? To be able to make
decisions concerning the need for and the type of the source to be presented, an 
experiment was conducted. University students (N = 147) listened to a brief auditory
message in which a female voice advocated fruit and vegetable consumption. Right 
before the persuasive message, the source introduced herself by mentioning her name
and profession. Four source conditions were formed and one condition did not include
a source introduction. Dependent variables were the intention to eat more fruit and 
vegetables as assessed immediately, and fruit and vegetable consumption reported
after two weeks. The results showed no main effects of condition on both dependent 
variables. Individual pre-test differences in the value attached to health significantly 
moderated the effects of the source on fruit and vegetable consumption. These results
help to make an evidence-based choice in our web-based intervention: It seems it is
most rational not to mention a particular source.

u Chapter 6 is based on Elbert, S.P., & Dijkstra, A. (submitted). Health information told by various

sources in auditory health persuasion: The potential moderating effect of personal involvement. 



Health information told by various sources
in auditory health persuasion: The potential 
moderating effect of personal involvement

The present study is conducted in the framework of the development of a 
comprehensive web-based tailored health behavior change intervention. This composed
intervention will be offered as a smartphone application that will communicate health 
information via the auditory mode to stimulate fruit and vegetable consumption. 

To develop effective interventions it is important to systematically build the content
on the basis of scientific evidence, as much as possible. Therefore, the use of intervention
development protocols such as Intervention Mapping (Bartholomew, Parcel, & Kok, 1998;
Kok, Schaalma, Ruiter, van Empelen, & Brug, 2004) and the PATH-model (Dijkstra &
Buunk, 2008b) is necessary. In these protocols effective methods need to be chosen
and the conditions under which they are applied need to be set before implementing the
intervention.

In the smartphone intervention that is currently under development, the persuasive
information is shaped using two methods, argumentation and framing. This information
will be provided through the auditory channel: A person - the messenger - will tell the
persuasive message and the recipient will only hear a voice telling the persuasive 
message. One condition under which these methods may be effective in auditory 
persuasion is the source of the message. That is, it can be expected that perceptions of
the source of persuasive information may inhibit or support the effects of the content 
persuasive information. The present experiment is designed to explore the effects of
source on persuasion, with the aim to contribute to the evidence-based development of
the smartphone intervention.

As mentioned above, in the smartphone intervention, and, therefore, also in the
present experiment, the persuasive information will be communicated through the 
auditory channel. New technological developments facilitate the use of auditory channels
in general and within the development of online health interventions as well. In particular,
MP3 is a technological advancement broadly disseminated in modern society and used
by millions of people. As it is included in easy portable MP3-players and mobile phones,
the potential value and reach of MP3 as a channel of auditory information is enormous,
the use of auditory files in apps included. 

Listening to a message may enhance the salience of speaker information, which in
turn might impact persuasion (Chaiken & Eagly, 1983). Compared to written information,
in auditory information the source is more salient and recipients have a lively cue to 
develop a mental representation of the source. In this auditory intervention it is about the
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owner of the voice that is heard; the persuasiveness of the message might depend on
who is telling the message. From persuasion research findings we know that the source
of a message may influence the persuasiveness of the message (Briñol & Petty, 2009;
Petty & Cacioppo, 1984; Wilson & Sherrell, 1993; Hu & Sundar, 2010). Therefore, the
practical question that needs to be answered to develop our smartphone intervention is:
“What is the most effective way of presenting the identity of the messenger?” The present
study is about answering this question. Particularly, it will be tested how the messenger
should present herself, for example: “My name is Marieke van Dijk and I am a physician”
or “My name is Marieke van Dijk and I am a student”. Findings on the persuasive effect
of source introductions in health messages may be practically relevant for health 
education purposes and the development of lifestyle interventions.

Research shows that persuasion can be affected by qualities of the source of the
message (Briñol & Petty, 2009). For example, a health message can be more or less 
effective if knowledge on the expertise of the source is available (Wilson & Sherrell, 1993).
In the unimodel of persuasion (Kruglanski & Thompson, 1999), all message cues (both
the actual content and source information) serve as evidence that can possibly lead to
persuasion. Moreover, dual-pathway models of persuasion, such as the elaboration 
likelihood model (ELM; Petty & Cacioppo, 1986; Petty & Briñol, 2012) and the heuristic
systematic model (HSM: Chaiken, Liberman, & Eagly, 1989) specify that there are two
distinct routes to persuasion. Both listening to the content persuasive information (central
or systematic information processing) and the peripheral cues (information on the source
expertise, related to heuristics such as “The speaker is an expert, so it must be true”)
might influence persuasion. Heuristic processing may affect persuasion by its own, 
but it can also influence the systematic processing of the information (Chaiken & 
Maheswaran, 1994). For example, listening to health information provided by a physician
may positively bias systematic information processing when the source is perceived as
credible, especially compared to when the health information is provided by a carpenter.
The peripheral cue under study refers to the source presentation that might influence
source perceptions and, subsequently, persuasion. 

However, explicitly presenting the source may not be relevant for all recipients;
individual differences may be relevant. Therefore, we aimed to investigate in whom 
mentioning a specific source is particularly effective or not. In the development of a
smartphone intervention, computer-tailoring can be applied to take into account 
differences between individual smartphone users (Dijkstra, 2008; Lustria, Cortese, Noar,
& Glueckauf, 2009). This makes it possible to adapt specific aspects of persuasive 
messages to individual recipients, also in auditory forms of tailoring (Brakel, Dijkstra,
Buunk, & Siero, 2012). 

One specific individual difference will be taken into account. In the domain of 
health, the extent to which individuals value their health may be a relevant individual 
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difference when it comes to persuasion. This variable can be considered a measure of
value involvement (Eagly, 2007; Johnson & Eagly, 1989). There is strong evidence that
people who differ in personal involvement in the topic of persuasion respond differently
to source information (Chaiken et al., 1989; Petty & Cacioppo, 1986; Petty & Briñol, 2012;
Wilson & Sherrell, 1993). For example, people who highly value their health might invest
more effort in processing all types of information (whether central or peripheral; Homer
& Kahle, 1990). As most people value health, we distinguish between people who value
health as top priority in their lives (high health value) and people who acknowledge that
health is important, but not the most important value in life (moderate health value; 
Dijkstra & van Asten, 2014; Pietersma & Dijkstra, 2011). The difference between 
recipients who moderately or highly value health, lies in the level of threat that is induced
by the persuasive message and how they handle the threat.

Persuasive health messages typically are threatening as they present negative
outcomes of unhealthy behavior or missing positive outcomes of healthy behavior. Most
people will experience this threat but, additionally, the source of the information may 
influence the level of threat. However, this depends on the extent to which the information
on the source is processed. Recipients who view health as top priority are expected 
to be less affected by the source introductions: For them, it does not matter who is 
communicating the information, they will focus on the content information that 
corresponds with their top priority. In contrast, moderately involved recipients are 
expected to be influenced by the source introduction: They may perceive differences
between the sources and related levels of threat. For instance, for these people, a 
physician as source might lead to the highest threat because of its association with and
authority regarding illness. These differences in source perceptions and levels of threat
may transfer into differences in persuasion.

In line with this, earlier studies showed that participants with moderate health value
react with defensive self-regulation when they are exposed to a threatening message,
as suggested by lowered persuasion (Dijkstra & van Asten, 2014; Pietersma & Dijkstra,
2011). Thus, it seems that people who moderately value their health do acknowledge
the threat but are not ready to change their behavior accordingly and will engage in fear
control processes (Leventhal, 1971; Maloney, Lapinski, & Witte, 2011). In contrast, the
same studies also show that people with high health value are able to translate the threat
into action; they are persuaded. For these people the threatening information is in line
with their top-priority and they use it to adhere to their value (and engage in danger 
control processes instead).

In the current experimental study, the source introduces herself with one short
sentence prior to the health message itself (e.g., ‘My name is … and I am a physician’).
The persuasive effects of different source introductions will be assessed immediately
after the persuasive message with a measure of intention (to increase fruit and vegetable
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intake), and with a validated behavioral self-report measure of fruit and vegetable intake
two weeks later. Individual differences in valuing health will be assessed at pre-test, to
be tested as a moderator. Because this study was conducted in the framework of 
developing the smartphone intervention, merely sources were studied that could be 
actually used in the intervention: Three possible expert sources were tested; a physician,
a nutrition scientist, and an employee of the Dutch nutrition center, and one source 
representing the target population; in this study university students. The first research
question is: “Which source is the most persuasive (and for whom) and should 
consequently be used in the smartphone intervention?” A “no-source introduction” was
added as a control condition to answer the second research question: ”Is it necessary
to introduce the source in the smartphone intervention?” Answering these exploratory
questions will help to develop an effective intervention based on evidence.

Method
Recruitment and design. The between-participants design consisted of five 

conditions: Four experimental conditions in which the source introduced herself either
as a physician, a nutrition scientist, an employee of the Dutch nutrition center or a college
student. In the fifth condition, the no-source condition, the source did not introduce 
herself. The experiment took place in the laboratory of the faculty of Behavioral and Social
Sciences among students from the University of Groningen and the Hanze University
Groningen. Respondents were told that they would participate in a study including 
a fragment of a lifestyle radio-program and a number of questionnaires about 
communication and lifestyle. They received either partial course credit or a monetary
compensation (€ 5). 

Procedure. Respondents were welcomed and allocated to one of four individual
cubicles in the laboratory. They were assigned to one of the five conditions in order of
the arrival in the laboratory. The manipulation (the health message varying in terms of
source introduction) and the assessments were all presented on a computer. After an 
introduction screen, a screen with informed consent information was presented to the
respondents, addressing confidentiality and the duration of the study (<20 minutes).
Then, they were presented with the pre-test questions. Next, to ascertain that the volume
of the actual auditory health message was sufficient and convenient, an auditory 
recording was presented on volume regulation. While listening to this instructive 
recording, participants could adjust the volume to their individually preferred level by
using volume control buttons integrated in the headphone. Subsequently they listened
to a female speaker communicating the persuasive health message, after which 
additional questions were asked representing the dependent variables. Finally, 
participants could indicate their willingness to voluntarily complete an online follow-up
questionnaire two weeks later.
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Materials and measures • The health message. The auditory health message 
itself was recorded in collaboration with a professional recording studio, and spoken 
by a woman that was selected because of her neutral sounding voice and speech. 
Furthermore, it was our intention to select a voice that was gender congruent; that is, a
high-pitched and feminine voice. The professional actress was instructed to use her voice
as normal and natural as possible, as if it would be broadcasted as “an item in a radio
program” (see Appendix 1d for the transcript). 

The no-source control condition was recorded as a default health message, 
consisting of 302 words, lasting 125 seconds. The content of the persuasive message
was based on Dijkstra, Rothman, & Pietersma (2011), referring to both positive 
outcomes of eating sufficient fruit and vegetables (e.g., improved physical stamina, 
decreased risk for cancer and heart diseases), and negative outcomes of eating 
an insufficient amount of fruit and vegetables (e.g., skin and hair looks unhealthier, not
enough anti-oxidants). 

The fundamental difference between the four source conditions concerned the
self-introduction of the speaker with a name and profession (4 seconds on average) that
was inserted right before the above mentioned default health message. The speaker 
introduced herself with her name and profession, for example, “my name is Marieke van
Dijk and I am a physician” or “my name is Marieke van Dijk and I work at the Dutch 
nutrition center” (see Appendix 2, QR-code 7).

• Pre-test measures. The first part of the questionnaire assessed socio-
demographic variables, such as gender and age. The next screen assessed the intention
to increase fruit and vegetable consumption: “I am planning to start eating more fruit and
vegetables within a year”. It could be answered on a five-point scale ranging from 
‘absolutely not’ [1] to ‘absolutely’ [5] (M = 3.46, SD = .96). 

Subsequently, three questions regarding the respondent’s perceived health value
were asked. The first and the second item respectively referred to “how important” and
“how valuable” the own health was for the respondent, and could be answered on a 
five-point scale ranging from ‘not very important / valuable’ [1] to ‘very important / 
valuable’ [5]. The third question stated that health is “the most important thing to me”
and could be answered on a five-point scale ranging from ‘totally disagree’ [1] to ‘totally
agree’ [5]. A composite measurement of involvement was created by averaging the three
items (α = .75, M = 4.29, SD = .58). 

Two questions assessed the perceived consumption of fruit and vegetables, 
respectively. These questions could be answered on a five-point scale (‘very little’ [1] /
‘little’ [2] / ‘slightly insufficient’ [3] / ‘sufficient’ [4] / ‘more than sufficient’ [5]). Both 
questions were averaged to create a composite measure of perceived fruit and vegetable
intake (r = .23, p < .01, M = 3.32, SD = .82). Finally, some other questionnaires not 
pertinent to the current study were administered.
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• Post-test measures. Three questions assessed the respondent’s intention to
increase fruit and vegetable intake within three different time intervals: ‘I am planning to
start eating more fruit and vegetables…’‘within one month’, ‘within six months’ and ‘within
five years’. The three time intervals could each be scored on a seven-point scale, ranging
from ‘absolutely not’ [1] to ‘absolutely’ [7] and were averaged to create a composite 
measure (α = .93, M = 4.92, SD = 1.44). 

Perceived source similarity and expertise were assessed as part of the 
manipulation check. The questions were: ‘To what extent do you think the speaker is 
similar to you?’ and ‘To what extent do you think the speaker has expertise?’ The 
questions could be answered on seven-point scales with item-specific endpoints, 
respectively ranging from ‘not at all similar’ [1] to ‘very similar’ [7] (M = 3.82, SD = 1.34),
and from ‘not at all knowledgeable’ [1] to ‘very knowledgeable’ [7] (M = 5.12, SD = 1.38). 

In addition, we assessed additional source characteristics in the four experimental
conditions only. One question assessed whether the person was a typical example of
the proposed source (e.g., a physician): ‘To what extent do you think of this person as a
typical [source]?’ The perceived authenticity of the person (the likelihood that the person
was indeed who she claimed to be) was measured with the statement: ‘It is likely that
the speaker is a [source]’. Both questions could be answered on seven-point scales 
ranging from ‘not at all’ [1] to ‘very strong / very likely’ [7]. 

Finally, respondents could indicate whether they were willing to fill in a follow-up
questionnaire. If so, they received an e-mail with a link to an online questionnaire two
weeks after completing the experiment. This was a detailed and validated questionnaire
about their fruit and vegetable intake (Bogers, van Assema, Kester, Westerterp, & 
Dagnelie, 2004). Respondents were asked how often on average per week they ate or
drank products from several fruit and vegetable categories during the previous two
weeks. The answer options ranged from ‘never or less than 1 day a week’ [0], ‘1 day a
week’ [1] to ‘every day’ [7]. Next, they were asked to indicate the amount of intake per
category of fruit or vegetables in terms of pieces of fruit and servings of vegetables. The
main categories were ‘cooked vegetables’, ‘raw vegetables / salad’, ‘fruit / vegetable
juice’, ‘tangerines’, ‘oranges / grapefruits / lemons’, ‘apples / pears’, ‘bananas’, ‘other
fruit’ and ‘apple sauce’. If the respondent did not answer the question regarding 
the amount of intake it was treated as a missing variable, except when the previous 
answer was ‘never or less than 1 day a week’ [0]; then, the amount of intake 
was set at zero as well. The average number of days per week and the fruit and 
vegetables portions were multiplied for each category and added to create a composite
index of weekly fruit and vegetable intake (scale scores ranging from 9 to 77; M = 37.6,
SD = 14.4). 

Statistical analyses. To check the manipulations, one-way analysis of variance
(ANOVA) were used to analyze how the sources in the conditions differed from each
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other on perceived similarity, expertise, typicality, and authenticity. The main analyses
consisted of ANCOVAs with condition as independent variable, and as dependent 
variables immediate post-test intention and self-reported fruit and vegetable intake two
weeks later, respectively. Pre-test intention and perceived consumption of fruit and 
vegetables were standardized and included as covariates, as these variables are 
conceptually related to the reception of health messages on fruit and vegetable intake.
To test the moderating effect of health value, the condition × health value interaction was
tested with the same dependent variables and covariates. To explore interaction effects,
simple main analyses were conducted at two different levels (low/high) of the moderator.
To this purpose, the complete dataset was used to model participants as scoring high
or low, by adding and subtracting one standard deviation to the standardized means,
respectively (Cohen, Cohen, West, & Aiken, 2003). Also in the case of non-significant 
interactions, the pattern of results and potential significant contrasts between conditions
were explored, as this might be of practical relevance for the development of the smart-
phone intervention. 

Results 
Participants and randomization checks. In total, 163 respondents participated

in this laboratory study. Respondents were excluded from the study when Dutch was 
not their native language (n = 9), when their participation was interrupted (e.g., by a 
telephone call; n = 2) or when they reported hearing problems (n = 2). One respondent
reported technical difficulties during the study, one respondent was graduated in
psychology and one respondent participated in prior research using the same auditory
text on fruit and vegetable consumption; they were excluded as well. The final sample
consisted of 147 participants (120 women, 82%), varying in age from 17 to 27 years 
(M = 19.8, SD = 2.06), randomly distributed over the conditions: Physician-as-source 
(n = 30); scientist-as-source (n = 31); nutrition center employee-as-source (n = 28); 
student-as-source (n = 29); no-source condition (n = 29). 

Univariate and 𝑥-square analyses were conducted to analyze whether the 
conditions differed on the pre-test measures gender, age, pre-test intention, perceived
fruit and vegetable consumption and health value. The conditions only differed 
significantly on pre-test intention, F(4, 142) = 3.03, p < .05: it was included as a covariate
in all analyses on intention and behavior. 

Manipulation checks. The sources did not differ significantly on perceived 
similarity (p = .99), but significant differences were found on perceived source expertise;
F(4, 142) = 3.89, p < .01, Ƞp² = .10. The physician, the scientist and the nutrition center
employee were perceived as significantly more knowledgeable (M = 5.33, SD = 1.35, 
M = 5.71, SD = .94 and M = 5.25, SD = 1.67, respectively) compared to when the source
did not introduce herself (no-source condition; M = 4.55, SD = 1.48, contrasts p < .05).
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In addition, the physician and the scientist were perceived as significantly more 
knowledgeable than the student (M = 4.69, SD = 1.11; contrasts p = .064 and p < .01,
respectively). Thus, the sources differed on a dimension related to persuasion 
(i.e., source expertise).

With regard to typicality of the source, significant differences between the 
experimental conditions were found; F(3, 114) = 27.12, p < .001, Ƞp² = .42: The nutrition
center employee was perceived as the most typical (M = 5.21, SD = 1.23) compared to
all conditions, contrasts p < .01. The physician and the scientist were considered similarly
typical (M = 4.13, SD = 1.50 and M = 4.10, SD = 1.38), which was significantly more 
typical than the student source (M = 2.17, SD = 1.04; contrasts p < .001). The same 
pattern was found for perceived authenticity; F(3, 114) = 9.74, p < .001, Ƞp² = .20. All in
all, the sources differ on the extent to which the voice and/or the role of providing 
persuasive information fits the participant’s expectations. 

Effects on intention. First, it was tested whether condition had a significant effect
on the intention to increase fruit and vegetable intake. No significant main effect of 
condition was found, F(4, 140) = 1.00, p = .41. In all conditions the intention scores were
above the scale midpoint of 4: physician-as-source: M = 4.70, SE = .17; scientist-
as-source: M = 5.04, SE = .17; nutrition center employee-as-source: M = 4.86, SE = .18;
student-as-source: M = 4.86, SE = .18; no-source condition: M = 5.14, SE = .17. No 
significant contrasts were present, but the mean score in the no-source condition was
the highest and marginally significantly higher compared to the physician-as-source 
condition (p = .075).

Second, the interaction between condition and health value on intention was 
tested: It was not significant; F(4, 135) = 1.32, p = .27, Ƞp² = .04. To explore the patterns
of means in the conditions within the two levels of health value, post-hoc contrasts were
computed. When health value was moderate, there was no significant effect of condition
(p = .51), and no significant contrasts could be reported. When health value was 
high, the effect of condition was also not significant (p = .12), but the intention in the
scientist-as-source (M = 5.27) and the no-source condition (M = 5.25) were higher 
compared to both the student-as-source (M = 4.51;p < .05 and p < .10, respectively) and
the physician-as-source (M = 4.60, ps < .10) conditions. When the latter two conditions
with low scores were taken together to increase statistical power, the intentions in the
scientist-as-source and the no-source condition were significantly higher (p < .05). All in
all, mentioning the source had no robust detectable effects, and the pattern of means
even suggests that not mentioning the source was the most persuasive.

Effects on behavior. To investigate whether potential effects of the source 
introductions could be reported on health behavior (self-reported fruit and vegetable 
intake two weeks later), the same analyses were conducted again with behavior as 
dependent variable. 
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• Participants, attrition analyses, and randomization checks. Of the147 participants,
120 participants indicated their willingness to complete the follow-up questionnaire, 
whereas 82 participants (56% of the sample) actually completed it (84% women, 
aged 17 - 27 years (M = 19.8, SD = 2.22)). 

Respondents who did and those who did not participate in the two-week 
follow-up questionnaire were compared on the pre-test variables gender, age, pre-test
intention, perceived fruit and vegetable consumption, and health value. These attrition
analyses showed that the responders and non-responders did not differ significantly on
all variables (ps > .29). In addition, condition did not affect whether or not people 
completed the questionnaire regarding actual fruit and vegetable intake (p = .68); and
participants were still equally distributed over the conditions (physician-as-source; 
n = 15, scientist-as-source; n = 20, nutrition center employee-as-source; n = 17, student-
as-source; n = 14, no-source condition; n = 16). 

In this selection, the conditions were compared on gender (p = .40), age (p = .08),
health value (p = .29), perceived fruit and vegetable consumption (p = .07), and 
pre-test intention. The conditions again only differed significantly on pre-test intention,
F(4, 77) = 3.44, p < .05. Thus, the sample in which the analyses with regard to behavior
were conducted seemed to be similar to the original sample.

• Manipulation checks. As in the complete sample, no significant differences 
between the conditions were found on perceived source similarity (p = .96), but the 
conditions differed on perceived source expertise; F(4, 77) = 2.95, p < .05, Ƞp² = .13, 
revealing a similar pattern of means: In the no-source condition, expertise was perceived
as significantly lower compared to the physician-as-source and scientist-as-source, and
in the scientist-as-source condition it was also significantly higher compared to the 
student-as-source (ps < .05). Regarding source typicality and authenticity, similar 
patterns of means were found as in the complete sample as well.

• Effects on fruit and vegetable consumption. Incomplete data were found for six
participants on the measure of fruit and vegetable consumption. Therefore, these 
analyses were conducted in a sample of 76 participants (between 13 and 18 participants
in the conditions; 86% women, aged 17 - 25 years (M = 19.7, SD = 2.10)).

No main effect of condition was found on fruit and vegetable consumption, 
F(4, 69) < 1, p = .84, Ƞp² = .02. The means were as follows: physician-as-source: 
M = 37.7, SE = 3.73; scientist-as-source: M = 37.9, SE = 3.07; nutrition center employee-
as-source: M = 36.5, SE = 3.28; student-as-source: M = 41, SE = 3.79; no-source 
condition: M = 35.3, SE = 3.37. No significant contrasts could be reported. The interaction
between condition and perceived health value on fruit and vegetable consumption 
approached significance; F(4, 64) = 2.10, p = .091, Ƞp² = .12. This pattern of scores in
behavior was studied in more detail. Figure 6.1 displays the means in the conditions for
people with a high and a moderate health value.
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Figure 6.1  Interaction effect of condition and self-reported health value on
fruit and vegetable consumption q

When health value was high, the effect of condition was not significant (p = .40,
Ƞp² = .06). Contrast analyses showed that fruit and vegetable intake was only significantly
higher after listening to the physician (M = 45) compared to the nutrition center employee
(M = 31.6, p < .05). When health value was moderate, the effect of condition was not
significant as well (p = .22, Ƞp² = .09). Contrast analyses showed that fruit and vegetable
intake after listening to the physician was significantly lower (M = 25.8) compared to the
student (M = 50.6; p < .05), and marginal significantly lower compared to the nutrition
center employee (M = 40.7; p = .073). 

Based on the above patterns of behavior we tested two other interactions with 
selected conditions. Firstly, on the basis of the significant contrast between the physician
and the student when health value was moderate, the interaction of health value × 
condition (physician versus student) was tested. This interaction was significant; F(1, 21)

114 Chapter 6

Fr
ui

t a
nd

 v
eg

et
ab

le
co

ns
um

pt
io

n 
(w

ee
k)

Moderate health value
60

50

40

30

20
Physician Scientist Nutrition Student No source

center introduction

Fr
ui

t a
nd

 v
eg

et
ab

le
co

ns
um

pt
io

n 
(w

ee
k)

High health value
60

50

40

30

20
Physician Scientist Nutrition Student No source

center introduction



= 4.35, p = .05, Ƞp² = .17. When health value was moderate, the difference between both
conditions approached significance (p = .104), while in the case of high health value it
was not significant (p = .36). Secondly, on the basis of the significant contrast between
the physician and the nutrition center employee when health value was high, the 
interaction of health value × condition (physician versus employee) was tested. This 
interaction was also significant; F(1, 24) = 5.13, p < .05, Ƞp² = .18. When health value
was moderate, the difference between both conditions was not significant (p = .33), while
in the case of high health value it was (p < .05). Although not all contrasts were significant,
these results suggest that health value moderated the effects of condition on fruit and
vegetable intake, especially when the physician-as-source condition was involved. 

Discussion
In the framework of developing an evidence-based smartphone intervention aimed

at increasing fruit and vegetable intake, the current experimental study explored the 
effect of (relevant) source introductions in auditory-presented health messages. With the
manipulation of the introduction of the source of the message, the experimental 
conditions were compared to each other, but also to a control condition without source
introduction. 

There was no main effect of the source introductions on either intention or fruit and
vegetable intake: At least for these measures it did not matter whether the source was
introduced as a physician, a scientist, an employee of the nutrition center, or a student.
Moreover, not mentioning the source and leaving it to the imagination of the recipient
was evenly persuasive. Thus, the answer on the question whether it is beneficial to use
a source introduction in the smartphone intervention is that a specific source introduction
does not seem to matter. This was not caused by the manipulations being inert: The 
manipulation checks revealed significant differences in source perceptions. For example,
the expertise of the source without source introduction or when introduced as a student
was perceived as lower compared to the physician and scientist. In addition, the 
message communicated by the nutrition center employee was perceived as typical and 
authentic: The context of a national health institution may be more naturally associated
with a message as conveyed here. Thus, respondents perceived relevant differences
between the sources, but the source information did not influence persuasion. 

An important aspect of the present manipulations that is probably related to the
lack of main effects is our choice of sources, which were selected to be appropriate for
use in a smartphone intervention. We did not aim to show that persuasion depends on
the availability of source information in general. Therefore, we did not include obviously
unreliable or non-expert sources (e.g., a carpenter). The physician, the scientist, and 
the employee of the nutrition center were all three considered to be appropriate for 
advocating fruit and vegetable consumption. In the present experiment among university
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students, a student-as-source was selected not because of its expertise but because of
its similarity to the target group, thereby possibly activating processes related to social
comparison and social identity (Festinger, 1954; Tajfel, 2010). 

The lack of difference between the experimental conditions and the no-source
condition on persuasion suggests that the selected appropriate sources just were not
relevant for persuasion. One explanation may be that the auditory message itself 
provided clues on the message that were relevant to persuasion, for example about the
intent of source: Talking in this specific advocating way about fruit and vegetable 
consumption may reveal the source’s motives (e.g., to support a healthy lifestyle), 
independent of the source introduction. In sum, the results suggest that regarding the
development of the smartphone intervention it does not matter whether a source 
introduction will be used and what source will be used, at least, from the sources tested
here.

These conclusions seem warranted when considering an intervention that targets
all users with one message (with or without a specific source). However, with the use of
contemporary technology it is possible to tailor messages to individual differences 
(Dijkstra, 2008; Lustria et al., 2009). In the smartphone application that is under 
development it might be possible to tailor the source introduction on the basis of
assessed individual differences. The interaction between health value and source 
condition that was found in the present study provides exactly the kind of data that can
be used in this individual tailoring. 

The data showed that health value moderated the effects of the source conditions,
although the interaction effect on behavior only approached significance. Initially, it was
expected that moderately involved recipients would have been more influenced by the
source, whereas high involved recipients would have been more persuaded by the 
message content, regardless of the source introduction. Yet, the data were not in line
with this hypothesis. Specific interaction analyses revealed significant moderation effects
and contrasts with the following pattern: In case of moderate health value, the physician-
as-source was less persuasive than the student-as-source. Actually, in the physician-as-
source condition the fruit and vegetable consumption was the lowest of all conditions
(this pattern was not significant when measuring intention). In case of high health value,
the physician-as-source was more persuasive than the nutrition center employee-
as-source. Actually, in the physician-as-source condition the fruit and vegetable 
consumption was the highest of all conditions (again, this pattern was not significant
when measuring intention). 

This pattern may be understood by assuming that the physician speaking about
the consequences of not eating sufficient fruit and vegetables induced the strongest
threat. That is, the physician is usually perceived as authoritative, and it was probably
the only source that was associated with illness, thereby providing an illness framework
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of fruit and vegetable consumption. People with a high health value seemed to be able
to handle the level of threat from the information given by the physician, while for people
who moderately value their health the threat may have become too strong to face. This
is in line with earlier studies that showed that participants with a moderate health value
reacted with defensive self-regulation when they were exposed to a threatening health
message (Dijkstra & van Asten, 2014; Pietersma & Dijkstra, 2011). Furthermore, the 
present results showed that for those with moderate health value, the student-as-source
was the most effective, suggesting that the level of threat that was induced by the student
as the messenger was acceptable but still high enough to motivate behavior. This 
explanation of the interactions needs further study, as it completely leans on the 
assumption that the physician induced the highest threat.

The moderating role of health value manifested in behavior assessed two weeks
after exposure to the health message. The subtle differences between the source 
conditions - actually only one single word - seemed to have been translated into 
meaningful differences (e.g., the level of threat), which led to differences in behavior. 
Although not all tests reached the significance level of < .05, the composed interactions
(i.e., the physician as source versus another source) had substantial effect sizes (partial
eta squares .17 and .18, respectively). Therefore, it is worthwhile to think about how these
effects might be applied in practice: The results from the interaction might be used in a
computer-tailored intervention using decision rules, such as: “If health value is moderate,
than the source has to be similar to the target group”. 

However, although an interaction pattern was present in the experiment, none of
the source introduction conditions was significantly more effective than the no-source
control condition. The no-source condition is as effective as the best condition with source
introduction for people with a moderate health value or a high health value. Yet, when an
auditory source introduction is necessary or obligatory in a specific context (e.g., patient
education), and when the target group is particularly low or high on health value, it can
be worthwhile to consider the found patterns in the present study. Obviously, it will 
be necessary to replicate the findings among other health contexts and populations
(e.g., pregnant woman or older people). 

This study had some relevant limitations. Firstly, the source was introduced with
only one short sentence (i.e., “My name is Marieke van Dijk and I am a [source]”), right
before the content persuasive information. However, the timing of the source identification
might be relevant, as providing source information after the content information may have
other effects (Homer & Kahle, 1990). The source information was brief and simple. 
A more (complex) source information may lead to different effects as it may more strongly
challenge recipients’ motivation to process the information (Kruglanski & Thompson,
1999). Additionally, a single sentence might not be sufficient to represent every source
in a typical and likely way; it seems necessary to match a source introduction on other
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voice or source characteristics (such as age). A second limitation is that only one voice
of one unique actress, claiming to be a physician or another relevant professional, was
used. Although the voice was selected to be a “standard” voice without disturbing or 
deviating pronunciations and accents, it cannot be ruled out that other voices should
have led to other results. Research suggests that voice can play a major role in 
impression formation and stereotyping (Ko, Judd, & Blair, 2006), also specifically related
to competence and occupation (Ko, Judd, & Stapel, 2009; Yamada, Hakoda, Yuda, 
& Kusuhara, 2000). Thirdly, the participants were all students. Although one condition
(student-as-source) was meant to represent effects of applying a source from the target
group, students comprise a rather narrow sample when it comes to age, level of 
education, health, and more. It may be that in a sample with more variance source 
introductions do have main effects or different interaction effects. Finally, the behavioral
data on fruit and vegetable consumption were only available from about 56% of the 
participants of the original sample. Although this selection did not differ from the original
sample on relevant variables, it cannot be ruled out that the specific pattern of outcomes
is related to the selection.

The present study was primarily conducted in the framework of developing a 
comprehensive smartphone intervention. The findings might serve as guidelines when
developing an online intervention to stimulate fruit and vegetable consumption via the
auditory channel. In intervention development protocols, such as Intervention Mapping
(Bartholomew et al., 1998) and the PATH-model (Dijkstra & Buunk, 2008b), effective 
methods need to be chosen and the conditions under which they are applied need to
be set in the intervention. In our experiment, the persuasive message comprised at least
two integrated methods, which are argumentation and message framing. These methods
can be expected to be effective only within certain parameters. An important parameter
was thought to be the source of the message; only when a source of a message is 
perceived in a certain way, the message can be persuasive. We could only partly verify
this plausible expectation, and being forced to make a choice it seems that a smartphone
intervention does not need to apply source introductions. It could be argued that there
are still too many uncertainties to make such a decision, but this illustrates exactly the
complexity and uncertainty of evidence-based intervention development. 
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