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Abstract

Background: Computer-tailored health education, a promising health education technique, is increasingly being delivered
interactively, for example, over the Internet. It has been suggested that there may be differencesin use and appreciation between
print and interactive delivery of computer-tailored interventions, which may influence information processing. Thismay especially
be the case for women, older people, and people of lower socioeconomic status. Knowledge about differencesin use and appreciation
could help in choosing the appropriate delivery mode for a particular target audience.

Objective: The study investigates a content-identical, computer-tailored intervention addressing saturated fat intake delivered
viaprint or CD-ROM. We analyzed consumer use and appreciation of the feedback information and explored whether possible
differences exist among gender, age, and education subgroups.

Methods: Healthy Dutch adults (18-65 years), none of whom were under treatment for hyperchol esterolemia, were randomly
allocated to receive a computer-tailored program on CD-ROM (n = 151) or in print (n = 141). At baseline, data were collected
on gender, age, and education level. One month post-intervention, data were collected on the use (feedback information read,
saved, discussed) and appreciation (trustworthiness, perceived individualization, perceived personal relevance, and user-friendliness)
of the feedback. Statistical analyses on the use and appreciation items were performed using chi-square tests and
independent-samplest tests.

Results: After exclusion of individuals with missing values, atotal of 257 and 240 respondents were included in the analyses
of the use outcomes of feedback read and saved, respectively. The results indicate that among the total population, the print
feedback was read more often than the CD-ROM feedback (95% vs 81%; P = .001) and saved more often than the CD-ROM
feedback (97% vs 77%,; P < .001). Similar results were found among the gender, age, and education subgroups. After exclusion
of individuals who did not read the information and those with missing values, a total of 208-223 respondents were included in
the analyses of the use outcome of feedback discussed and the appreciation items. The personal relevance of the print feedback
was rated higher than for the CD-ROM-delivered feedback (0.97 vs 0.68; P = .04), but the effect size was small (0.28). These
differences in personal relevance were also seen among women (1.06 vs 0.67; P = .04) and respondents aged 35-49 years (1.00
vs 0.58; P = .03), with moderate effect sizes (0.38 and 0.44, respectively).

Conclusions: Despite the possible advantages of interactive feedback, the present study indicates that interactive-delivered
feedback was used less and perceived as |ess personally relevant compared to the print-delivered feedback. These differencesin
use and appreciation of delivery modes should be taken into consideration when selecting a delivery mode for a specific subgroup
in order to optimize exposure.
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Introduction

Computer-Tailored Health Education

Computer-tailored health education delivers individualized
information matched to anindividual’s characteristics[1,2] and
is a promising health education technique, particularly for
(print-delivered) nutrition education [3]. The Internet is
increasingly being used for the delivery of computer-tailored
interventions. There are many features that make the Internet
an attractive medium of delivery, such as the instant and
continuous availability, the possibilities for interactivity, and
the possibility to provide immediate feedback [4,5]. Another
potential advantage is that larger numbers of people can be
reached for lower cost, as compared with print-delivered
interventions [4,6,7].

There a so may be disadvantages of providing computer-tailored
interventions over the Internet: it may be more difficult to read
or process information from a computer screen [8,9], it may
require more effort to receive the computer-tailored feedback
(ie, starting the computer and the program), and people may be
less likely to save and re-read interactive-delivered feedback
[8]. Furthermore, it has been suggested that specific groups,
such as peopl e of lower socioeconomic status, women, and ol der
people, will not be reached with interventions over the Internet
because they may have more difficulty with and lessinterest in
using interactive media[10-14].

On the other hand, some previous studies have shown that
persons from lower socioeconomic groups have more interest
in computer-tailored feedback compared to generic information
[15-17]. In addition, the possibility of incorporating multiple
mediums on the Internet to convey the information could
reinforce comprehension for less-educated individuals [18].
Even though it has been suggested that there may be differences
in use between print- and interactive-delivered computer-tailored
interventions, the evidence to demonstrate this is till limited.
The aim of the present study is to examine differencesin use
and appreciation of an identical-content, print-delivered versus
interactive-delivered, computer-tailored intervention.

Knowledge about differencesin use and appreciation could help
in choosing the appropriate delivery mode for aparticular target
audience.

Information Processing and Delivery M ode

Use and appreciation of an intervention are important factors
to study since they are prerequisites for active information
processing [19,20]. Active information processing is necessary
for finally achieving changesin determinants and behavior [20].

http://www.jmir.org/2008/2/e12/

Information processing startswith attention to the message [19],
which can be operationalized as reading the information. The
channel through which theinformation is provided isone of the
factors that may determine attention to the message [19].
Attention to the message may be more easily achieved when
theinformation is provided in areadily readable format or when
itisprovided viaamedium that thereceiver likes or knows how
to use[13,21].

Active information processing not only involves attention to
the message, but al so thoughtful consideration of theinformation
content. Reading, saving, and discussing the information with
others may be indicators of active information processing.
Furthermore, information is more likely to be attended to and
actively processed whenitis perceived asinteresting, personally
relevant, and individualized [22-26]. In astudy by Oenemaand
colleagues, perceived personal relevance and individualization
wereidentified as mediators of the effect of acomputer-tailored
intervention [26].

Even though, based on theory, indicators of use and perception
of personal relevance are important for achieving intervention
effects, these factors may be different for print and interactive
deliveries: the medium may determine attention and access to
the message [19], as well as the ability and willingness to
actively process the information [13,27].

Only two previous studies have compared use of print- and
Internet-delivered interventions with identical content [28,29].
Both studiesreported higher recall and use of the print materials
compared to the materials delivered through the Internet. In the
current study we will evaluate a broader set of indicators for
use and appreciation and perceptions of personal relevance
between a print-delivered and an interactive-delivered,
computer-tailored, nutrition education intervention with identical
content aimed at reducing saturated fat intake. These
interventions were found to be equally effective in reducing
saturated fat intake in the short term, but only the effects of the
print-delivered tailored feedback were maintained in the longer
term [30].

The current study specifically examines whether there are
differences in use (information read, saved, discussed with
others) and appreciation (perceived persona relevance,
perceived individualization, trustworthiness, user-friendliness)
between print computer-tailored advice and interactive
computer-tailored advice. These differenceswere examined for
a mixed population and for gender, age, and education
subgroups. A CD-ROM was used to deliver the interactive,
Web-based intervention, enabling people who did not have
Internet access to use the program.
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Figure 1. Subject recruitment and retention flowchart

Eligible if aged 18-85 years, no diet
or treatment for

13,118 Dutch adults received
brief information and an
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2003-2004 hypercholesterolemia, sufficient invitation to participate if eligible
understanding of Dutch language
Not willing to participate because
of lack of time or interest, afraid
of giving blood, or net eligible (n
=300)
No explicit response (n = 12,020)
Enrolled (n = 798) Did not complete the screening
Completed screening n questionnaire (reasons
questionnaire and randomized to unknown) (n = 34)
Enrollment five conditions (n = 764), but
current study incorporates two
conditions (n =.292)
Randomized Interactive Condition Print Condition
allocation n=151 n=141

1-Month follow-

14 respondents dropped out (only
4 notified us: 1 person had no
computer, others had private

9 r&spondents&'opped out (only
4 notified us: private issues, time
restraints, unknown)

up issues)

n=137

n =132

Methods

Design and Recruitment

This study is part of alarger randomized controlled trial with
five study arms. The current study uses data from two of the
study arms for secondary data anaysis. computer-tailored
dietary saturated fat reduction feedback delivered on CD-ROM
(n = 151) or delivered in print (n = 141). Approval for the
research project was obtained from the Medical Ethics
Committee of Erasmus University Medical Center, Rotterdam,
The Netherlands. All participants gave written informed consent
after receiving written information about the study. Volunteers
for the larger intervention trial were recruited from among
employees of nine large companies and inhabitants of two
neighborhoods in the Rotterdam area (2003-2004). A total of
798 adults volunteered to participate, none of whom were on a
prescribed diet or under treatment for hypercholesterolemia.
Participants completed a baseline paper-and-pencil screening
guestionnaire and were subsequently randomized by computer
to one of the two intervention conditions (Figure 1).

Computer-Tailored I nterventions

Thetailored feedback in the current study incorporated feedback
on personal saturated fat intake, social-comparison information,

http://www.jmir.org/2008/2/e12/

motivational feedback, practical product feedback addressing
the most important sources of fat in the person’'s diet,
information on low-fat alternatives, and self-efficacy-enhancing
feedback for difficult situations as derived from an individual
assessment. The content of the computer-tailored program
(screening questionnaire and feedback) was identical for the
two intervention conditions, only the delivery mode was
different, as described below. Details of the computer-tailored
feedback are described elsewhere [30].

CD-ROM Condition

Inthe CD-ROM condition, the computer-tail ored feedback was
programmed as a series of Web pages (questionnaire, feedback
messages), then stored on a CD-ROM. The program started
with ahome page explaining the nature and goal of the program
and how it should be used. Immediately after completion of the
screening questionnaire, the individualized computer-tailored
information appeared on screen (Figure 2). Low-fat recipesfor
appetizers, main courses, and desserts could be searched from
a recipe page. It was possible to print and save the feedback,
but the program did not automatically do this. Respondents
were asked to use the program on a computer with Internet
Explorer 5.0 or higher and to use it in the same week they
received the CD-ROM.
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Figure 2. Example of part of the feedback delivered on CD-ROM
Uw Eetgewoonten

Pagina afdrukken

Wij hebben uw antwoorden op de vragen nauwkeurig bekeken, Op basis daarvan is dit advies samengesteld, We hebben zoveel
mogelijk rekening gehouden met uw persoonlijke eetgewoonten en uw ideeén over (minder) vet eten. De informatie is bedoeld

om U wat meer te vertellen over uw eigen voedingsgewoonten, Ook worden er suggesties gegeven hoe u minder (verzadigd) vet
zou kunnen gaan eten.

De volgende onderwerpen komen aan bod:

« lw persoonlijke vetscore

« Minder vet?

« Belangrijke vetbronnen en suggesties voor vervanging

Minder vet eten in moeilijke situaties
Tot Slot

‘Programma afsluiten

UW PERSOONLIJKE VETSCORE

U heeft aangegeven dat u denkt heel weinig vet te eten. Uit de antwoorden op de vragen blijkt echter dat u waarschijnliik meer
vet eet dan door deskundigen wordt aanbevolen. U eet ook meer vet dan de meeste andere vrouwen van uw leeftijd. U heeft 33
vetpunten, Eén vetpunt is ongeveer 4 gram vet per dag. U zou niet meer, an liefst minder, dan 16 vetpunten moeten hebben, In
de grafiek staat alles nog eens duidelijk weergegeven.

33

20

E = uw vetinname
O=aanbevolen hoeveelheid
[ =vetinnamne andere viouwen

MINDER VET?

In de vragenlijst zagen wij dat u al eerder geprobeerd hebt minder vet te eten maar dat het u niet gelukt is om dit vol te
houden, U bent niet van plan nog eens een poging te ondememen. Dat is jammer. Mogelijk bent u er door de informatie over de
hoeveelheid vet die u eet anders over gaan denken. Mocht u nu toch van plan zijn om minder vet te gaan eten, dan kunt u
hieronder lezen wat de belangrijkste vetleveranciers zin uw voeding zijn en hoe u die kunt vervangen door minder vette
producten,

BELANGRIJKE YETBRONNEN EN SUGGESTIES YOOR MINDER YETTE YVERYANGERS,

. .. computer-tailored printed feedback letters of 1.5-4 pages (Figure
Print Condition 3). Depending on their preferences, respondents received recipe
The tailored information in the print condition was generated  suggestions for low-fat appetizers, main courses, or desserts.
from the results of a baseline paper-and-pencil questionnaire.  The feedback letters were sent to the home address of the
The questionnaires were scanned and imported into a respondent within 2 weeks of the time the study team received
computer-tailoring program that generated individualized  the completed questionnaire.
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Figure 3. Example of part of the feedback delivered in print

M easurements

Gender, age, and education level were assessed in the baseline
guestionnaire. A categorical variable was created from age (<
34 years, 35-49 years, 50-65 years) [13]. Highest level of
completed formal education was measured using one question
in which seven education categories were distinguished (from
elementary school to university degree) [31]. The categories
werethen collapsed into athree-level education variable (lower
= lower secondary education or less; medium = upper secondary
or post-secondary non-tertiary education; higher = college or
university training).

At 1 month post-intervention, the outcome measures (use and
appreciation items) were assessed. The questions were

http://www.jmir.org/2008/2/e12/
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introduced by explaining that nutrition advice referred to either
the advice delivered by a printed letter or by CD-ROM. Use
was assessed with the following yes/no items: “1 have read the
complete nutrition advice”; “| saved the nutrition advice”; and
“1 discussed the nutrition advice with others.” Appreciation was
assessed using a 5-point scale (from —2 = strongly disagree to
+2 = strongly agree): “I perceived the nutrition advice as
trustworthy”; “The nutrition advice addressed my personal
dietary habits’; “ The nutrition advice was of personal relevance
for me’; and “The nutrition advice was user-friendly.”
Appreciation questions were adapted from the process
guestionnaire as proposed by Brug and colleagues[23] and have
been successfully used in previous studies [25,26].
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Statistical Analysis

Equality of the study groups at baseline was examined with
chi-sguare tests (gender, education) and an independent-samples
t test (age). Differences in use and appreciation outcomes
between the intervention conditions were analyzed with
chi-square tests (feedback read, saved, and discussed) and
independent-samples t tests  (trustworthy, perceived
individualization, personal relevance, and user-friendliness).
Respondents with missing values were excluded from the
analyses. The “discussed” variable and the appreciation items
were analyzed only for those respondents who confirmed they
had read all the information. Finally, in order to compare the
size of the difference in appreciation items between the print
and the CD-ROM group, we calculated the effect sizes as the
standardized differences in group means by dividing the
difference between the conditions by the pooled standard
deviation. Effect sizes were categorized as small (0-0.32),
moderate (0.33-0.55), or large (> 0.55) as defined by Lipsey
[32]. The analyses were performed for the total group, and,
based on the literature [13], we decided a priori to conduct
stratified analyses in specific subgroups based on gender, age,
and education category. All analyses were conducted in SPSS
version 11 (SPSS Inc, Chicago, IL, USA).

http://www.jmir.org/2008/2/e12/
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Results

Population Char acteristics

Among the respondents (n = 292), 46% were male, the mean
age was 43.9 years (SD 10.3), 22% fell in the lower education
level, 34.4% in the medium education level, and 43.6% in the
higher education level. There were no significant differences
in gender, age, or education level between the two conditions.

Use of the Computer-Tailored I nfor mation

As shown in Table 1, the print-delivered feedback was read
more often than the CD-ROM-delivered feedback according to
self-reports among the total population (P = .001) and among
women (P =.003). Thiswas also the casefor participantsin the
50-65 year age group (P = .01; Table 2) and for participantsin
lower and higher education levels (P = .04 for both groups,
Table 3).

The print-delivered feedback was reported to be saved more
often than the CD-ROM-delivered feedback among the total
population (P < .001), men (P =.02), women (P < .001), the<
34 year and 35-49 year age groups (P = .001 for both groups),
and medium- and higher-educated respondents (P = .001 for
both groups).

Less than 50% of those who reported to have read the tailored
information discussed it with others.
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Table 1. Use and appreciation of the print- and CD-ROM-delivered, computer-tailored intervention, by gender

Total Study Group Men Women

Use(yesno) Print,No. CD-ROM, p* X 2 1 Print, No. CD-ROM, p * X 2l Print, No. CD-ROM, p * X 2 1
(%) No. (%) (%) No. (%) (%) No. (%)

Read' 122/129 103/128 .001 1173 53/58(91) 45/57(79) .06 353 69/71(97) 58/71(82) .003 9.02
(94.6) (80.5)

Saved' 120/124 89/116 <.001 2142 51/55(93) 40/52(77) .02 525  69/69 49/64 (77) <.001 18.23
(96.8) (76.7) (200)

Discussegt ~ 50/114 38/94 (40) .62 025  25/48(52) 16/40(40) .26 128  25/66(38) 22/54(41) .75 0.10
(43.9)

Apprecia= Mean+ Mean + p 8 gsl  Meanzx Mean + p8 Edl  Meanst Mean + p8 Ed

tion(-2to  SD SD sD SD SD SD

+2)

Trustwor- 128+096 1.26+1.02 .89 0.02 1.34+0.88 1.33+0.90 .97 0.01 124+103 1.21+111 .88 0.03

thy* (n=120)  (n=102) (n=53) (n=45) (n=67) (n=57)

Perceivedin- 1.12+1.01 1.01+1.08 .45 011 1.04+0.98 1.13+097 .63 -0.09 118+1.04 091+115 .18 0.25

dividualiza- (n=121) (n=102) (n=53) (n=45) (n=68) (n=57)

tion*

Persond rdlee 0.97+0.98 0.68+1.11 .04 028 0.85+1.02 069+1.10 .47 015 106+0.95 067+1.12 .04 0.38

vance* (n=119)  (n=102) (n=52) (n=45) (n=67) (n=57)

User-friend- 0.99+1.07 1.09+1.04 .50 -0.09 1.00+1.06 1.33+0.88 .10 -0.34 099+1.09 089+111 .65 0.09

Iyi (n=121) (n=102) (n=53) (n=45) (n=68) (n=57)

*P value derived from Pearson chi-square test.
TOnIy cases without missing values are included in analyses; therefore, numbers in denominators differ from numbersin Figure 1.

*For the analysis of the variables discussed, trustworthy, perceived individualization, personal relevance, and user-friendly, only respondents who
indicated they had read the information and without missing values were included in the analysis.

8p value derived from independent-samplest test.
IPositive effect size (ES) in favor of print; negative ES in favor of CD-ROM; ES can be categorized as small (0-0.32), moderate (0.33-0.55), or large

(> 0.55).
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Table 2. Use and appreciation of the print- and CD-ROM-delivered, computer-tailored intervention, by age group

<34 Years 35-49 Years 50-65 Years
Use(yesno) Print,No. CD-ROM, p* X 2 1 Print, No. CD-ROM, p * X 2l Print, No. CD-ROM, p * X 2 1
(%) No. (%) (%) No. (%) (%) No. (%)
Read' 22/23(96) 26/30(87) .27 123  64/69(93) 44/54(82) .06 360 36/37(97) 33/44(75) .01 7.92
Saved' (212(/)?))2 17/30(57) .001  12.71 65/66(99) 40/51(78) .001 1257 33/36(92) 32/35(91) .97 0.00

Discussed®  8/20(40)  10/25(40) 100 000 30/61(49) 17/40(43) 51 043 12/33(36) 11/29(38) .90  0.02

Apprecia-=  Mean + Mean p8 gsl Meanz Mean + p8 Egdl  MeantSD Meant p§ Ed

tion (-2to  SD SD SD SD SD

+2)

Trustwor-  1.18+101 1.31+097 .66  -013 135090 123+102 54 013 123+106 127+110 .87 -0.04
thy* (n=22) (n=26) (n=63) (n=43) (n=35) (n=33)

Perceivedin- 1.05+1.13 0.88+124 .64 014 122+091 1.05+1.00 .35 018 097+111 1.06+106 .74  -0.08
dividudiza-  (n=2) (n=26) (n=63) (n=43) (n=36) (n=33)

tion*

Posondrde 0.81+1.03 035+123 .18 040 100+094 058+096 .03 044 100+104 1.06+112 82  -0.06
vance’ (n=21) (n=26) (n=62) (n=43) (n=36) (n=33)

User-friend- 0.68+121 123+103 .10  -049 100+1.03 098+099 .91 002 117+103 112+111 .86 005
ly* (n=22) (n=26) (n=63) (n=43) (n=36) (n=33)

*P value derived from Pearson chi-square test.

TOnIy cases without missing values are included in analyses; therefore, numbersin denominators differ from numbersin Figure 1. *For the analysis of
the variables discussed, trustworthy, perceived individualization, personal relevance, and user-friendly, only respondents who indicated they had read
the information and without missing values were included in the analysis.

8P value derived from i ndependent-samplest test.

IPositive effect size (ES) in favor of print; negative ES in favor of CD-ROM; ES can be categorized as small (0-0.32), moderate (0.33-0.55), or large
(> 0.55).

http://www.jmir.org/2008/2/e12/ JMed Internet Res 2008 | vol. 10 | iss. 2| e12 | p. 8
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Kroezeet d

Table 3. Use and appreciation of the print- and CD-ROM-delivered, computer-tailored intervention, by education level

Lower Education

Medium Education

Higher Education

Use(yesno) Print,No. CD-ROM, p* X 2 1 Print, No.
(%) No. (%) (%)

Read’ 29/30 22128(79) .04 447  43/46(94)
(967)

Saved! 27/28(96) 23/25(92) .49 049  46/46

(100)

Discussedt  10/25(40) 8/18 (44) 77 0.09 20/43 (47)

Apprecia- Mean Mean £ pé8 Egl Mean +

tion(-2to  SD SD SD

+2)

Trustwor- 129+101 095+1.33 .32 0.29 1.37+0.82

thy* (n=28) (n=22) (n=43)

Perceivedin- 1.14+1.06 082+1.14 .31 0.29 1.23+0.84

dividualiza- (n=29) (n=22) (n:43)

tion*

Persondrde- 1.18+1.02 0.77+1.15 .19 0.39 1.07+£0.70

vance* (n=28) (n=22) (n=42)

User-friend- 1.14+1.03 1.00+1.19 .66 0.13 1.07+0.99

ly* (n=29) (n=22) (n=43)

Print, No. CD-ROM, * 2

CD-ROM, p* 2 P

No. (%) X1 (o) No. (%) X1
35/43(81) .08 300 49/42(94) 46/57(8l) .04 445
31/39(80) .001 1042 47/50(94) 35/52(67) .001 1152
13/32(41) 61 026  20/46 (44) 17/44(39) .64 022
Mean p8 Egl Mean + Mean + p 8 ggl
SD SD SD

1.34+0.68 .87 0.04 1.20+1.06 1.36+1.07 .49 -0.15
(n=35) (n=49) (n=45)

111+090 .55 0.14 1.00+1.12 1.02+1.18 .93 -0.02
(n=35) (n=49) (n=45)

0.94+091 .49 0.16 0.76+1.13 042+1.20 .17 0.29
(n=35) (n=49) (n=45)

117+101 .66 -0.10 084116 107+099 .31 -0.21
(n=35) (n=49) (n=45)

*P value derived from Pearson chi-square test.

TOnIy cases without missing values are included in analyses; therefore, numbersin denominators differ from numbersin Figure 1. *For the analysis of
the variables discussed, trustworthy, perceived individualization, personal relevance, and user-friendly, only respondents who indicated they had read

the information and without missing values were included in the analysis.
8p value derived from i ndependent-samplest test.

IPositive effect size (ES) in favor of print; negative ES in favor of CD-ROM; ES can be categorized as small (0-0.32), moderate (0.33-0.55), or large

(> 0.55).

Appreciation of the Computer-Tailored | nfor mation

Trustworthiness, perceived individualization, and
user-friendliness were not significantly different between the
print condition and the CD-ROM condition. However, the
CD-ROM condition was rated as more user-friendly by men (P
=.10) and respondents < 34 years (P = .10), with a moderate,
though not statistically significant, effect size.

Results showed a datistically significant higher perceived
personal relevance for the print condition compared to the
CD-ROM condition among the total population (P = .04),
women (P = .04), and the 35-49 year age group (P = .03), with
effect sizes that can be categorized as small (among total
population) to moderate (among women and 35-49 year age
group). In addition, the print condition was rated as more
personally relevant by the < 34 year age group (P = .18) and
the less educated respondents (P = .19), with moderate, though
not statistically significant, effect sizes.

Discussion

Principal Results

The results of this study indicate that there are differences in
the use and appreciation of a print-delivered versus
CD-ROM-délivered, computer-tailored intervention. The
differences were mainly in favor of the print-delivered

http://www.jmir.org/2008/2/e12/

intervention. The print feedback was read and saved more often
than the CD-ROM feedback (some specific subgroups excepted),
and the print feedback was perceived as more personally relevant
inthetotal study group and in some of the subgroups, with small
to moderate effect sizes.

Surprisingly, the print-delivered feedback was rated as more
personally relevant. Personal relevance is considered to be a
core characteristic and a potential working mechanism of
computer-tailored interventions [16,17], and, in the present
study, both interventions had the same level of personalization
and individualization. Apparently, it is not only the feedback
itself that isrelated to the perception of personal relevance, but
also the delivery mode through which the information is
distributed. Perhaps the immediate feedback on screen after
completion of the questionnaire (in the CD-ROM condition)
versus the time lag between returning the questionnaire to the
researchers and receiving feedback (in the print condition)
influencesthis perception. The receipt of apersonalized mailed
letter might also enhance relevance. Another explanation may
bethat participants had expected more personal relevance from
a computer program in which they had to complete questions
first.

Comparison With Prior Work

Our study isunique in evaluating abroader set of indicatorsfor
use, appreciation, and perception of personal relevance between
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aprint-delivered and an interactive-delivered, computer-tailored
intervention with identical content.

The finding that the print-delivered feedback is read and saved
more often than the CD-ROM-delivered feedback isin linewith
expectations and findings from previous studies [8,9,28,29].

Information sent through print media may be more easily
available and accessible and easier to read and save [8,9]. Our
results not only indicate that the subgroups suggested in the
literature (women, less educated respondents, and older
respondents) use the CD-ROM lessthan print, but also that this
is the case for men and higher-educated and younger
respondents. However, we do not know why participantsin the
CD-ROM group did not read the information. Having to use a
computer and start a program may have been abarrier in terms
of the time, effort, or planning that would be needed to use the
program and generate the feedback. For another segment of the
participants, lack of motivation or skillsto useinteractive media
may have been areason [13,21]. This could have been the case
for women, older persons, and less-educated persons.

Vandelanotte et a found that people over 40 years compared
to those younger than 40 years preferred an intervention
delivered in print over an interactively delivered intervention
[25]. However, it has also been found that even though people
had indicated they preferred to receive an intervention over the
Internet, they nevertheless did not accessthisintervention [29].

The findings of this study add to the evidence regarding
differencesin use of interactive and print-delivered interventions
with identical content [28,29] and provide important new
insights in appreciation and perceived relevance of the
information. Findings from this and previous studies suggest
that interactively delivered interventions as used to date may
be less successful in attracting attention and may be less suited
to facilitate active information processing compared to
print-delivered computer-tailored information. Efforts are
needed to increase use, appreciation, and active information
processing.

Limitations

The present study provides descriptive data. Further studies
should exploreif personal relevance and reading level mediate
differential effects  between  print-delivered  and

Acknowledgments
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interactive-delivered  tailored feedback.  Additionally,
less-educated people and those older than 65 years were
underrepresented or not included in this study. Although the
intervention could be provided over the Internet, in this study
it was delivered on a CD-ROM.

In this study we conducted alot of tests without correction for
multiple testing, which may increase the risk of false positives
in the outcomes of the analyses. However, due to subgroup
analyses, the number of participants was rather small in some
analyses, which may have caused lack of power to detect
significant differences, even when there was a moderate effect
size. Reducing the P value to correct for multiple testing would
increase the risk of false negatives. Therefore, we reported the
uncorrected P values and the effect sizes of our different
outcome measures. We eval uated the significance of differences
using a significance level of P < .05. Effects can also be
evaluated using a more conservative significance level of P <
.01 to approach correction for multiple testing. In addition, the
moderate effect sizes may provide an indication of differences
that might become statistically significant when analyzed in
larger groups.

Further, this study compared two delivery modes on aspects of
use and appreciation that are relevant for both modes (ie, in
both cases, for information processing, the information should
be read, saved, and perceived as personally relevant). However,
using this approach, we may have missed important aspectsfor
use and probably appreciation of theinformation or the program
that are more sensitive to specific characteristics of interactive
media. Future process evaluation studies could use more
extensive and specific instruments.

Conclusions

I nteractive computer-tailored feedback appears to be read and
saved less than print-delivered feedback and perceived as less
personally relevant, especially among certain subgroups. These
differences in use and appreciation of the computer-tailored
intervention delivered through print or interactive delivery
modes can be taken into account when selecting adelivery mode
for a specific subgroup in order to optimize exposure. Future
studies should explore methods to improve exposure to and use
of interactively delivered computer-tailored information.

This study was funded by ZonMw, The Netherlands Organization for Health Research and Development (project number
22000131). Date of approval from theinstitutional review board of Erasmus University Medical Center, Rotterdam, was November

11, 2002.

Conflictsof Interest
None declared.

References

1.  Kreuter MW, Strecher VJ, Glassman B. One size does not fit all: the case for tailoring print materials. Ann Behav Med
1999;21(4):276-283. [Medline: 10721433] [doi: 10.1007/BF02895958]

2. deVriesH, Brug J. Computer-tailored interventions motivating people to adopt health promoting behaviours: introduction
to anew approach. Patient Educ Couns 1999 Feb;36(2):99-105. [Medline: 10223015] [doi: 10.1016/S0738-3991(98)00127-X]

http://www.jmir.org/2008/2/e12/

JMed Internet Res 2008 | vol. 10 |iss. 2| €12 | p. 10
(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10721433&dopt=Abstract
http://dx.doi.org/10.1007/BF02895958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10223015&dopt=Abstract
http://dx.doi.org/10.1016/S0738-3991(98)00127-X
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Kroezeet a

3.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

25.

26.

27.

Kroeze W, Werkman A, Brug J. A systematic review of randomized trial s on the eff ectiveness of computer-tailored education
on physical activity and dietary behaviors. Ann Behav Med 2006 Jun;31(3):205-223. [Medline: 16700634] [doi:
10.1207/s15324796abm3103_2]

Griffiths F, Lindenmeyer A, Powell J, Lowe P, Thorogood M. Why are health careinterventions delivered over the internet?
A systematic review of the published literature. JMed Internet Res 2006;8(2):€10 [FREE Full text] [Medline: 16867965]
[doi: 10.2196/jmir.8.2.e10]

Evers KE, Cummins CO, Prochaska JO, Prochaska JM. Online health behavior and disease management programs: are we
ready for them? Are they ready for us? JMed Internet Res 2005 Jul 1;7(3):€27 [FREE Full text] [Medline: 15998618] [doi:
10.2196/jmir.7.3.627]

Brug J, OenemaA, Kroeze W, Raat H. The internet and nutrition education: challenges and opportunities. Eur J Clin Nutr
2005 Aug;59 Suppl 1(Suppl 1):S130-7; discussion S138-9. [Medline: 16052181] [doi: 10.1038/5.€jcn.1602186]
Oenema A, Brug J, Lechner L. Web-based tailored nutrition education: results of arandomized controlled trial. Health
Educ Res 2001 Dec;16(6):647-660 [ FREE Full text] [Medline: 11780705] [doi: 10.1093/her/16.6.647]

Brug J, Oenema A, Campbell M. Past, present, and future of computer-tailored nutrition education. Am J Clin Nutr 2003
Apr;77(4 Suppl):1028S-1034S [ FREE Full text] [Medline: 12663313]

Murphy JM, Long JF, Holleran TA, Esterly E. Persuasion online or on paper: a new take on an old issue. Learn Instr
2003;13(5):511-532. [doi: 10.1016/S0959-4752(02)00041-5]

Eysenbach G. Poverty, human development, and the role of eHealth. JMed Internet Res 2007;9(4):e34 [FREE Full text]
[Medline: 17951217] [doi: 10.2196/jmir.9.4.e34]

Birru M, Steinman RA. Online health information and low-literacy African Americans. JMed Internet Res 2004 Sep
3;6(3):€26 [FREE Full text] [Medline: 15471752] [doi: 10.2196/jmir.6.3.€26]

Van Dijk L, de Haan J, Rijken S. Digitalisering van de leefwereld, een onderzoek naar informatie- en
communicatietechnologie en sociale ongelijkheid (Eindrapport). Den Haag: Sociaal Cultureel Planbureau; 2000.

Van Dijk JAGM. De digitale kloof wordt dieper. Zaandam: SQM en Infodrome @ United Knowledge; 2003.

Huysmans F, De Haan J, Van den Broek A. Achter de schermen. Een kwart eeuw lezen, kijken en Internetten. Den Haag:
Sociaal Cultureel Planbureau; 2004.

Brug J, van Assema P. Differencesin use and impact of computer-tailored dietary fat-feedback according to stage of change
and education. Appetite 2000 Jun;34(3):285-293. [Medline: 10888292] [doi: 10.1006/appe.2000.0322]

Campbell MK, Honess-Morreale L, Farrell D, Carbone E, Brasure M. A tailored multimedia nutrition education pilot
program for low-income women receiving food assistance. Health Educ Res 1999 Apr;14(2):257-267 [FREE Full text]
[Medline: 10387505] [doi: 10.1093/her/14.2.257]

Campbell MK, Tessaro |, DeVellis B, Benedict S, Kelsey K, Belton L, et al. Effects of atailored health promotion program
for female blue-collar workers: health works for women. Prev Med 2002 Mar;34(3):313-323. [Medline: 11902848] [doi:
10.1006/pmed.2001.0988]

Birru M S, Monaco VM, CharlesL, Drew H, NjieV, BierriaT, et a. Internet usage by low-literacy adults seeking health
information: an observational analysis. JMed Internet Res 2004 Sep 3;6(3):€25 [FREE Full text] [Medline: 15471751]
[doi: 10.2196/jmir.6.3.625]

McGuire WJ. Theoretical Foundations of Campaigns. Newbury Park, CA: Sage; 1989.

Petty RE, Barden J, Wheeler SC. The elaboration likelihood model of persuasion. In: DiClemente RJ, Crosby R, Keyler
MC, editors. Emerging Theoriesin Health Promotion Practice and Research - Strategies for Improving Public Health. San
Francisco, CA: Jossey-Bass; 2002.

Norman CD, Skinner HA. eHealth Literacy: Essential Skillsfor Consumer Health in a Networked World. J Med Internet
Res 2006;8(2):€9 [FREE Full text] [Medline: 16867972] [doi: 10.2196/jmir.8.2.€9]

Parrott RL. Motivation to attend to health messages: presentation of content and linguistic considerations. In: Maibach EW,
Parrott RL, editors. Designing Health Messages: Approaches from Communication Theory and Public Health Practice.
Thousand Oaks, CA: Sage; 1995:7-23.

Brug J, Steenhuis |, van Assema P, de Vries H. The impact of a computer-tailored nutrition intervention. Prev Med
1996;25(3):236-242. [Medline: 8781000] [doi: 10.1006/pmed.1996.0052]

Kreuter MW, Bull FC, Clark EM, Oswald DL . Understanding how people process health information: a comparison of
tailored and nontailored weight-loss materials. Health Psychology 1999;18(5):487-494. [Medline: 10519465] [doi:
10.1037/0278-6133.18.5.487]

Vandelanotte C, De Bourdeaudhuij 1, Brug J. Acceptability and feasibility of an interactive computer-tailored fat intake
intervention in Belgium. Health Promot Int 2004 Dec;19(4):463-470 [EREE Full text] [Medline: 15522947] [doi:
10.1093/heapro/dah408]

Oenema A, Tan F, Brug J. Short-term efficacy of aweb-based computer-tailored nutrition intervention: main effects and
mediators. Ann Behav Med 2005 Feb;29(1):54-63. [Medline: 15677301] [doi: 10.1207/s15324796abm2901 8]

Marks JT. A comparison of Web and print mediafor physical activity promotion among middle school girls [dissertation].
Chapel Hill, NC: University of North Carolina; 2004.

http://www.jmir.org/2008/2/e12/ JMed Internet Res 2008 | vol. 10 |iss. 2 | e12 | p. 11

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16700634&dopt=Abstract
http://dx.doi.org/10.1207/s15324796abm3103_2
http://www.jmir.org/2006/2/e10/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867965&dopt=Abstract
http://dx.doi.org/10.2196/jmir.8.2.e10
http://www.jmir.org/2005/3/e27/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15998618&dopt=Abstract
http://dx.doi.org/10.2196/jmir.7.3.e27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16052181&dopt=Abstract
http://dx.doi.org/10.1038/sj.ejcn.1602186
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=11780705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11780705&dopt=Abstract
http://dx.doi.org/10.1093/her/16.6.647
http://www.ajcn.org/cgi/pmidlookup?view=long&pmid=12663313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12663313&dopt=Abstract
http://dx.doi.org/10.1016/S0959-4752(02)00041-5
http://www.jmir.org/2007/4/e34/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17951217&dopt=Abstract
http://dx.doi.org/10.2196/jmir.9.4.e34
http://www.jmir.org/2004/3/e26/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471752&dopt=Abstract
http://dx.doi.org/10.2196/jmir.6.3.e26
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10888292&dopt=Abstract
http://dx.doi.org/10.1006/appe.2000.0322
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=10387505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10387505&dopt=Abstract
http://dx.doi.org/10.1093/her/14.2.257
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11902848&dopt=Abstract
http://dx.doi.org/10.1006/pmed.2001.0988
http://www.jmir.org/2004/3/e25/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15471751&dopt=Abstract
http://dx.doi.org/10.2196/jmir.6.3.e25
http://www.jmir.org/2006/2/e9/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867972&dopt=Abstract
http://dx.doi.org/10.2196/jmir.8.2.e9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8781000&dopt=Abstract
http://dx.doi.org/10.1006/pmed.1996.0052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10519465&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.18.5.487
http://heapro.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=15522947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15522947&dopt=Abstract
http://dx.doi.org/10.1093/heapro/dah408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15677301&dopt=Abstract
http://dx.doi.org/10.1207/s15324796abm2901_8
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Kroezeet a

28. MarksJT, Campbell MK, Ward DS, Ribis KM, Wildemuth BM, Symons MJ. A comparison of Web and print media for
physical activity promotion among adolescent girls. J Adolesc Health 2006 Jul;39(1):96-104. [Medline: 16781967] [doi:
10.1016/j.jadoheal th.2005.11.002]

29. Marshdl AL, LeslieER, Bauman AE, Marcus BH, Owen N. Print versuswebsite physical activity programs: arandomized
trial. Am J Prev Med 2003 Aug;25(2):88-94. [Medline: 12880874] [doi: 10.1016/S0749-3797(03)00111-9]

30. KroezeW, OenemaA, Campbell M, Brug J. The efficacy of Web-based and print-delivered computer-tail ored interventions
to reduce fat intake: results of a randomized controlled trial. JNutr Educ Behav (forthcoming).

31. International Standard Classification of Education. 1997 Nov. UNESCO. URL : http://www.unesco.org/education/information/
nfsunesco/doc/isced_1997.htm [accessed 2008 Apr 2] [WebCite Cache ID 5P3JDaAkl]

32. Lipsey MW. Design Sensitivity: Statistical Power for Experimental Research. Newbury Park, CA: Sage Publications; 1990.

Edited by G Eysenbach; submitted 24.05.07; peer-reviewed by | DeBourdeaudhuij, M Verheijden; comments to author 24.10.07;
revised version received 31.01.08; accepted 25.03.08; published 29.04.08

Please cite as:

Kroeze W, Oenema A, Campbell M, Brug J

Comparison of Use and Appreciation of a Print-Delivered Versus CD-ROM-Delivered, Computer-Tailored Intervention Targeting
Saturated Fat Intake: Randomized Controlled Trial

J Med Internet Res 2008;10(2):e12

URL: http://www.jmir.org/2008/2/e12/

doi: 10.2196/jmir.940
PMID:

© Willemieke Kroeze, Anke Oenema, Marci Campbell, Johannes Brug. Originally published in the Journal of Medical Internet
Research (http://www.jmir.org), 29.04.2008. Except where otherwise noted, articles published in the Journal of Medical Internet
Research  are  distributed under the terms of the  Creative  Commons  Attribution  License
(http://www.creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided 1) the original work is properly cited, including full bibliographic details and the original article URL on www.jmir.org,
and 2) this statement is included.

http://www.jmir.org/2008/2/e12/ JMed Internet Res 2008 | vol. 10 |iss. 2| e12 | p. 12
(page number not for citation purposes)

RenderX


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16781967&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2005.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12880874&dopt=Abstract
http://dx.doi.org/10.1016/S0749-3797(03)00111-9
http://www.unesco.org/education/information/nfsunesco/doc/isced_1997.htm
http://www.unesco.org/education/information/nfsunesco/doc/isced_1997.htm
http://www.webcitation.org/

                                                5P3JDaAkl
http://www.jmir.org/2008/2/e12/
http://dx.doi.org/10.2196/jmir.940
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

