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Abstract Purpose: The present study investigates the effect of the Activ-O-Meter, an internet-based computer-
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tailored physical activity intervention in adolescents in six European centers involved in the HELENA study.

Methods: Adolescents (12–17 years old) from Vienna, Ghent, Heraklion, Dortmund, Athens, and

Stockholm were randomized into intervention and control schools. Participants in the intervention

condition received the computer-tailored advice at baseline and after 1 month. Participants in the

control condition received a generic standard advice. Effects were evaluated after 1 (n ¼ 675) and

3 months (n¼ 494) using multi-level modeling. Physical activity levels were measured using the Inter-

national Physical Activity Questionnaire for adolescents (IPAQ-A).

Results: After 1 month, the intervention group reported higher levels of moderate (b ¼ �32.8, 95%

CI (confidence interval): �64.2 to �1.4) and vigorous (b ¼ �28.0, 95% CI: �50.7 to �5.3) physical

activity in leisure time, as well as higher levels of cycling for transport (b¼�19.1, 95% CI:�34.4 to

�7.6) compared to the control group. After 3 months, when the intervention group had received the

tailored feedback twice, intervention effects were even stronger. Favorable changes in physical activity

levels of all intensities and in different contexts were found in the tailored group compared to the

control group. Among adolescents not reaching the physical activity recommendations at baseline

similar effects as in the total sample were found.

Conclusions: The data indicated that the computer-tailored physical activity intervention had posi-

tive effects on physical activity levels among the adolescents. However, the implementation of the

computer-tailored intervention in the schools was not feasible in all countries. � 2010 Society for

Adolescent Medicine. All rights reserved.
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The development of interventions to increase physical

activity levels in young people is a public health priority.

Previous studies showed that whole-of-school approaches

including an educational component, encouragement of
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social support, and providing environmental conditions that

enable physical activity seemed to be most effective [1–5].

The educational component within these multi-component

intervention programs often consists of a classroom health

education curriculum that needs to be implemented within

regular class hours. This is a major burden for school teachers.

Teachers did not feel very competent to teach these alternative

lessons; they were not very compliant with the content and the

expected amount of teaching [6], and, most important, these

general classroom health education curricula per se were in

general not effective for increasing physical activity [7].

One possible reason for their lack of effectiveness could be

the generic character of these classroom lessons. It is highly

unlikely that students in the same classroom who are in

different stages of behavior change need the same information

at the same time. Participants tend to give more attention and

process information better if it is made specific for them [8,9].

Therefore, the question is whether a better way can be found

within the classroom curriculum to change knowledge, atti-

tudes, beliefs, and motivation toward physical activity and

to encourage adolescents to be more active.

Computer-tailored interventions, in which individuals

receive personalized feedback advice after completing a diag-

nostic questionnaire, might be such a way forward. Interven-

tions that are tailored to personal characteristics are more

effective compared to interventions that do not take into

account individual factors [10,11]. In tailored health

messages, redundant non-personally relevant information is

reduced, and each person ideally receives only information

that is personally relevant [12]. Positive effects of

computer-tailored physical activity interventions in (mostly

motivated) adults compared to no or generic information

have been shown [11,13–16].

Few studies have explored the effects of internet based

computer-tailored interventions for promoting physical

activity in adolescents. This method is promising as adoles-

cents are very familiar with internet and computer use. In an

earlier study, we explored the feasibility and effects of an on-

line computer-tailored physical activity intervention delivered

in the classroom in Belgian adolescents [5]. About half of the

students evaluated the advice as interesting, easy to under-

stand, personally relevant, easy to use, and credible. The

computer-tailored intervention was effective for increasing

school related physical activity levels by on average 25

min/wk in Belgium. Further research is needed to evaluate

its effect in a sample of European adolescents. Across Europe,

the educational systems for adolescents are diverse. European

countries also have different rules and regulations, and cultur-

ally determined habits and practices related to health promo-

tion in schools. Studying whether a computerized tailored

physical activity intervention is a valid, feasible and effective

tool to increase European adolescent’s physical activity levels

is of public health interest.

Therefore, the primary aim of this study was to investigate

the short-term (1 month) and medium-term (3 months) effect

of a computerized tailored physical activity intervention
compared to generic standard advice in an adolescent sample

from six European countries. In addition, a second aim of this

study was to analyze the effects of the computer-tailored

intervention in the subsample of adolescents that were inac-

tive at baseline (those not complying with the recommend

activity levels of at least 60 minutes of moderate to vigorous

physical activity (MVPA) per day [17,18]). It was hypothe-

sized that physical activity levels would change in a more

favorable direction in the computer-tailored group, when

compared to the generic information group.
Methods

Participants and procedure

Data gathered for the present study are part of the larger

HELENA (Healthy Lifestyle in Europe by Nutrition in

Adolescence) Study. The HELENA Study is a European-

Union-funded research project with the main objective to

obtain reliable and comparable data of a representative

sample of European adolescents, concerning food habits,

levels and patterns of physical activity and fitness, and

obesity in a cross-sectional study (HELENA-CSS) [19–21].

The second objective of the HELENA Study is the develop-

ment and evaluation of a computer-tailored lifestyle educa-

tion intervention to promote physical activity and healthy

eating (HELENA-LSEI). The evaluation of the study con-

sisted of a short term (1 month) and a medium term (3

months) effect evaluation. This manuscript focuses on the

computer tailored physical activity intervention. Ethical

approval was received by all HELENA centers and adoles-

cents and parents signed informed consent forms.

The schools participating in the CSS of the HELENA

project were randomized in ‘‘intervention schools’’ and

‘‘control schools.’’ The random assignment to one of the

conditions has been done by the researchers using simple

randomization at the school level. The six centers of the

HELENA-LSEI in the six countries, Vienna (Austria), Ghent

(Belgium), Heraklion (Crete), Dortmund (Germany), Athens

(Greece), and Stockholm (Sweden), were asked to randomize

schools to both conditions to recruit at least 100 adolescents

in the control condition and 100 in the intervention condition.

This resulted in a quasi-experimental design as schools and

classes, and not participants were randomized within condi-

tions. Forty-nine schools with 82 different classes partici-

pated in the present study. The number of schools per

country ranged from five (Germany), over seven (Ghent,

Athens), nine (Heraklion), 10 (Stockholm), to 11 (Austria).

The number of participating classes per school ranged from

one to three.

Participants for the present study were on an average 14.5

(61.4) years old; 51% were boys and 47.6% were inactive at

baseline. Participants in the intervention condition received

the computer-tailored advice at baseline (T1, Feb-March

2007) and at 1 month (T2, March-April 2007). The medium

term post-measurements were performed 3 months post
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baseline (T3, May-June 2007). Participants in the control

condition received one and a half pages of generic advice

including all elements of the tailored advice; however, it

was not tailored to every single student. They received their

advice at baseline and at 1 month. Every student in the class-

room completed the online computer-tailored program

during school hours.

Intervention

The Activ-O-meter is the translation of a computer-tailored

intervention for adolescents developed in Flanders [5], based

on a previously developed computer-tailored intervention for

adults [13,16]. The teachers guided the students through the

computer-tailored program that was available online on the

Web (www.helenastudy.com). The computer-tailored program

consisted of three major parts: (a) an introduction page, (b)

a diagnostic tool, and (c) an advice. The diagnostic tool included

demographic questions, a physical activity questionnaire (see

below), and psychosocial determinants (attitudes, self-efficacy,

social support, perceived benefits, perceived barriers, and envi-

ronment) related to physical activity [22,23].

After questionnaires were completed by the students

(about 20 min), feedback was selected out of a database

with messages for each possible combination of answers.

The physical activity advice started with a general introduc-

tion, followed by normative feedback, which related

students’ physical activity levels to the physical activity

guidelines. Readiness to change was used to define the

content and approach of the feedback in the physical activity

advice [24]. On the basis of theory of planned behavior [25],

the social cognitive theory [26] and the attitude, social influ-

ence, and self-efficacy model [27,28], students received

tailored feedback about their attitudes, self-efficacy, social

support, knowledge, perceived benefits, and barriers related

to their physical activity in the final part of the advice.

Measurements

The screening questionnaires that the students filled in on

the computer to get their tailored advice were also used to

measure the effects on physical activity habits. Data were

immediately sent to a central server and stored.

Physical activity levels were determined using an

adolescent adaptation of the International Physical Activity

Questionnaire (IPAQ-A) [29]. The questionnaire was also

used in the HELENA-CSS. Several indices were computed

by multiplying the number of days per week and minutes

per day resulting in minutes per week of each activity

(see Tables 2 and 3) Total activity of at least moderate

intensity was computed by summing all minutes of moderate

and vigorous activity.

Statistical analyses

Linear mixed models on post-intervention measures of

physical activity (T2), with condition (intervention versus
control) as between subject factor, were used to explore

short-term intervention effects. Since intention-to-treat anal-

yses preserve baseline comparability between groups

achieved by randomization and retention rates were low in

some of the participating countries, intention-to-treat anal-

yses were conducted by carrying the baseline observation

forward to T2. Gender and gender by condition interaction

effects were entered as factors in the first model. If gender

by condition interaction effects were not significant, these

were removed from the final model. Analyses were adjusted

for baseline values of physical activity (T1) and age. A three-

level structure (student-school-country) with random inter-

cepts at the country and school level was modeled.

The same analyses were repeated to assess long-term

intervention effects by entering T3 measures of physical

activity as a dependent variable in the model. Again, inten-

tion-to-treat analyses were conducted by carrying the base-

line observation forward to T3. Finally, all analyses were

repeated including only the subsample of adolescents not

complying with the recommended activity levels of at least

60 minutes of MVPA.

p � .05 was considered as significant. All analyses were

performed using SPSS 15.0.
Results

Participation and feasibility

Table 1 shows an overview of participating adolescents in

the different centers and the retention rates at T2 and T3. One

thousand fifty-three adolescents were enrolled in the study at

baseline spread over the six centers. Only in two of the six

centers (Vienna and Athens), the foreseen 200 students could

be included in the study (see Table 1). Most students were

included in Vienna (251) and least in Stockholm (120).

The general retention rate at T2 was 64% (n ¼ 675), with

highest retention rates in Athens (92%) and lowest rates in

Heraklion (16%). At T3 the overall retention rate was some-

what less than 50%, again with large differences between

centers. Highest rates were again found in Athens (85%)

and lowest rates in Heraklion (5%). Low rates were also

found in Stockholm (17%). Retention rates in Vienna, Ghent,

and Dortmund were around 50%.

In Dortmund and Ghent, it was foreseen to have 200 cases;

however, a considerable number of students’ data were lost

due to technical (server) problems, and it was not possible

to ask the students to enter the web application again. In

Stockholm, the teachers refused to give more school hours

for the evaluation of the intervention, as the HELENA-CSS

study already had a large effect upon their teaching time.

Students were asked to go through the application during

free time at school or at home. A major consequence of this

strategy was particularly a steep decrease in participation

levels at T2 and T3. In Heraklion, feasibility was problematic

because of limited computer facilities in the schools. For T1,

students were brought to the Medical School to complete

http://www.helenastudy.com


Table 1

Participation of adolescents at the three time moments in the six centers

Vienna Ghent Heraklion Dortmund Athens Stockholm Total

Data at baseline ¼ T1 251 (100%) 153 (100%) 181 (100%) 128 (100%) 221 (100%) 120 (100%) 1053 (100%)

Data at T1 and T2 189 (75%) 115 (75%) 28 (16%) 95 (74%) 204 (92%) 44 (37%) 675 (64%)

Data at T1, T2 and T3 137 (55%) 73 (48%) 9 (5%) 68 (53%) 187 (85%) 20 (17%) 494 (47%)
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baseline measures and obtain the first tailored or generic feed-

back. However, it was neither financially feasible nor reason-

ably practicable to repeat this procedure for T2 and T3, so it

was decided to do these two post measures in the schools.

Many problems were experienced including too few

computers to accommodate complete classes, lack of fast

broadband connections, and very long intervention sessions.

This also resulted in large drop out numbers at both post-tests.

Dropout analyses showed no differences between partici-

pants and dropouts for gender, or for any of the activity

indices. A significant difference between dropouts and partic-

ipants was only found for sitting time (t¼ 2.16, p¼ .03) and

age (t¼ 3.10, p ¼ .003). Dropouts were somewhat older and

reported less sitting time compared to participants.
Intervention effects

Table 2 shows the analyses including T1 and T2, investi-

gating the effects of the computer-tailored intervention

compared to standard feedback after 1 month. Analyses

were first executed for sample of 1050 adolescents. There

were no significant gender by condition interaction effects.

Main effects of condition were significant for time spent in

cycling for transportation (b ¼ �19.1, 95% CI: �34.4

to �3.8), moderate activity in leisure time (b ¼ �32.8,

95% CI: �64.2 to �1.4), vigorous activity in leisure time

(b ¼ �28.0, 95% CI: �50.7 to �5.3), and total MVPA

(b¼�44.8, 95% CI:�81.6 to�8.0). The computer-tailored

group changed more favorably over time compared with the

generic feedback group. Time spent in cycling for transporta-

tion increased by more than 21 (6135) min/wk in the inter-

vention group, whereas in the control group no changes

were found. Time spent in moderate activity in leisure time

remained stable in the intervention group, whereas in the

control group an average decrease of 30 (6226) min/wk

was observed. Total MVPA decreased with on average 23

(6272) min/wk in the control group, whereas it increased

by on average 20 (6301) minutes in the intervention group.

Analyses were repeated for a subsample of adolescents

(n¼ 489) not meeting the recommendation of 1 hour of MVPA

per day. As shown in Table 2, similar effects were found in this

‘‘at risk group.’’ Main effects of condition were significant for

cycling for transportation (b ¼ �15.4, 95% CI: �28.1

to �2.7), vigorous activity in leisure time (b ¼ �23.0, 95%

CI: �44.6 to �1.4), and total MVPA (b ¼ �52.8, 95% CI:

�97.1 to �8.5). For all of these variables, increases were

significantly higher in the intervention group when compared

to the control group. For example, for total MVPA an increase
of on average 115 (6285) min/wk was observed in the inter-

vention groups, whereas increases were significantly lower in

the control group with an average increase of 54 (6193) min/

wk. A significant gender by condition interaction effect was

found for walking in leisure time. Gender specific analyses

showed that among girls no significant differences between

groups were found (b ¼ �15.7, 95% CI: �44.1–12.7),

whereas among boys differences between groups were

borderline significant (b ¼ �29.2, 95% CI: �60.6–2.23).

Time spent in walking in leisure time decreased by on average

13 (675) min/wk among boys in the control group, whereas

among boys in the intervention group an average increase

of 21 (6143) minutes was found.

Table 3 shows the analyses including T1 and T3, investi-

gating the effects of the computer-tailored intervention

compared to the standard feedback after 3 months. Analyses

were first executed for the total sample of 1050 adolescents.

Significant main effects of condition were found for cycling

for transportation (b ¼ �23.0, 95% CI: �39.0 to �7.0),

walking in leisure time (b ¼ �19.7, 95% CI: �39.3 to

�0.0), moderate activity in leisure time (b ¼ �46.8, 95%

CI: �76.8 to �17.3), vigorous activity in leisure time

(b ¼ �32.6, 95% CI: �46.8 to �15.5), and total MVPA

(b ¼ �59.1, 95% CI: �99.8 to �18.5). In the intervention

group, significant increases were found for cycling for trans-

portation, walking and vigorous activity in leisure time, and

vigorous activity at school of 9–37 min/wk, while in the

control group no or smaller increases were found. Moderate

activity in leisure time significantly increased (þ21 min/wk)

in the intervention group, while in the control group

a decrease (�19 min/wk) was found. Total MVPA signifi-

cantly increased in the intervention group (þ33 min/wk),

while in the control group a decrease was found (�18 min/

wk). For vigorous activity in leisure time a significant gender

by condition interaction effect was found. Gender specific

analyses showed that among girls no significant differences

between groups were found (b ¼ �3.6, 95% CI: �30.5–

23.3), whereas among boys differences between groups

were significant (b ¼ �61.2, 95% CI: �105.5 to �16.8).

Time spent in vigorous activity in leisure time remained

stable among boys in the control group, while among boys

in the intervention group an average increase of 56 (6273)

minutes was found.

Analyses of the subsample of adolescents not reaching the

physical activity recommendations showed even stronger

results. The main effects of condition were significant for

walking for transportation (b ¼ �36.3, 95% CI: �67.7 to

�5.0), walking in leisure time (b ¼ �29.9, 95% CI: �59.1



Table 2

Mean physical activity scores (min/wk) at baseline and at 1 month follow-up for the total sample and for the subgroup of participants not meeting the guidelines (60 min MVPA/day) at baseline

PA scores (min/wk) Total sample (n ¼ 1050) Inactive adolescents at baseline (n ¼ 498)

Control group Intervention group BCondition 3 gender (SE) BCondition (SE) Control group Intervention group BCondition 3 gender (SE) BCondition (SE)

(n ¼ 469) (n ¼ 581) (n ¼ 221) (n ¼ 277)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Cycling for transportation

Baseline 62 (138) 68 (153) �10.20 (14.60) �19.13* (7.59) 17 (43) 17 (46) �9.79 (12.43) �15.41* (6.30)

1-month 62 (125) 89 (169) 22 (50) 37 (93)

Walking for transportation

Baseline 166 (219) 171 (221) 19.30 (21.43) �13.91 (10.67) 123 (164) 119 (168) �57.42 (57.39) �14.59 (13.87)

1-month 164 (221) 183 (231) 131 (188) 146 (198)

Walking in leisure time

Baseline 122 (194) 138 (207) �9.59 (18.90) �10.69 (9.43) 76 (127) 75 (136) �46.69* (22.71) �1.68 (10.97)

1-month 125 (197) 149 (221) 91 (155) 91 (154)

Moderate activity in leisure time

Baseline 241 (292) 260 (316) �12.60 (28.18) �32.79* (15.66) 67 (76) 67 (81) �19.49 (27.77) �22.42 (13.53)

1-month 211 (274) 259 (318) 83 (116) 110 (180)

Vigorous activity in leisure time

Baseline 189 (236) 197 (254) �35.65 (23.24) �27.99* (11.59) 41 (60) 44 (67) �10.71 (23.27) �23.01* (11.01)

1-month 189 (230) 225 (291) 61 (102) 89 (161)

Moderate activity at school

Baseline 61 (78) 60 (79) �8.37 (8.39) �3.76 (4.53) 28 (48) 27 (44) �2.20 (10.78) �5.09 (5.66)

1-month 60 (80) 63 (81) 35 (58) 40 (65)

Vigorous activity at school

Baseline 53 (79) 49 (74) �10.04 (7.98) �5.25 (4.37) 20 (38) 17 (35) �2.83 (8.77) �7.38 (4.60)

1-month 52 (76) 54 (80) 26 (49) 30 (58)

Total moderate to vigorous activity (MVPA)

Baseline 538 (407) 539 (417) �33.68 (34.11) �44.80* (18.43) 173 (131) 172 (131) �47.28 (46.15) �52.80* (22.09)

1-month 515 (405) 559 (423) 227 (225) 287 (308)

* p < .05.
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Table 3

Mean physical activity scores (min/wk) at baseline and at 3 month follow-up for the total sample and for the subgroup of participants not meeting the guidelines (60 min MVPA/day) at baseline.

PA scores (min/wk) Total sample (n ¼ 1050) Inactive adolescents at baseline (n ¼ 498)

Control group Intervention group Control group Intervention group

(n ¼ 469) (n ¼ 581) BCondition 3 gender (SE) BCondition (SE) (n ¼ 221) (n ¼ 277) BCondition 3 gender (SE) BCondition (SE)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Cycling for transportation

Baseline 62 (138) 68 (153) �15.23 (14.92) �23.01** (7.97) 17 (43) 17 (46) �1.79 (16.81) �20.19 (13.19)

3-month 61 (134) 89 (176) 25 (73) 43 (121)

Walking for transportation

Baseline 166 (219) 171 (221) 31.47 (22.13) �19.10 (11.03) 123 (164) 119 (168) 37.76 (30.47) �36.34* (15.55)

3-month 166 (224) 186 (231) 126 (174) 156 (205)

Walking in leisure time

Baseline 122 (194) 138 (207) 0.80 (20.09) �19.67* (10.01) 76 (127) 75 (136) �26.51 (26.04) �29.94* (14.61)

3-month 126 (207) 158 (229) 82 (151) 107 (182)

Moderate activity in leisure time

Baseline 241 (293) 260 (316) �12.00 (30.04) �46.84** (15.45) 67 (76) 67 (81) �32.24 (32.94) �49.24* (22.18)

3-month 222 (286) 281 (345) 95 (129) 123 (217)

Vigorous activity in leisure time

Baseline 189 (236) 197 (254) �55.06* (24.45) �32.56* (14.18) 41 (60) 44 (67) �25.86 (28.96) �64.09** (23.65)

3-month 196 (244) 234 (300) 61 (100) 109 (207)

Moderate activity at school

Baseline 61 (78) 60 (79) 0.82 (8.31) �6.01 (5.03) 28 (48) 27 (44) �6.33 (10.98) �11.31* (5.59)

3-month 61 (79) 66 (86) 34 (55) 44 (69)

Vigorous activity at school

Baseline 53 (79) 49 (74) �15.50 (8.18) �7.81 (4.80) 20 (38) 17 (35) �18.76* (9.57) �15.09** (5.26)

3-month 52 (79) 58 (81) 25 (46) 36 (64)

Total moderate to vigorous activity (MVPA)

Baseline 538 (407) 539 (417) �23.25 (35.31) �59.14** (20.20) 173 (131) 172 (131) �66.60 (48.90) �83.81** (31.65)

3-month 520 (406) 572 (424) 236 (241) 300 (311)

* p < 0.05.

** p < .01.
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to �0.7), moderate activity in leisure time (b ¼ �49.2, 95%

CI: �93.5 to �5.0), vigorous activity in leisure time

(b ¼ �64.1, 95% CI: �110.8 to �17.4), moderate activity

at school (b ¼ �11.3, 95% CI: �22.7 to �0.0), and total

MVPA (b ¼ �83.8, 95% CI: �147.1 to �20.5). In the inter-

vention group, significant increases ranged from 17 to 128

min/wk, whereas in the control group significantly smaller

increases were found. For time spent in vigorous activities

at school, a significant gender by condition interaction effect

was found. Gender specific analyses showed that among girls

no significant differences between groups were found (b ¼
�6.0, 95% CI:�16.3–4.3), whereas among boys differences

between groups were significant (b¼�27.7, 95% CI:�47.4

to�7.9). Time spent in vigorous activities at school remained

increased significantly more among boys in the intervention

group (þ35 6 70), when compared to boys in the control

group (þ3 6 41).
Discussion

The aim of the present study was to investigate the effect

of the Activ-O-Meter; an internet-based computer-tailored

physical activity intervention in adolescents in the six

European countries involved in the HELENA-LSEI study.

It was hypothesized that the personalized feedback messages

that adolescents received on their computer screen in the

tailored condition result in more favorable changes in phys-

ical activity after 1 month and after 3 months compared to

more general non-personally-tailored information. Results

confirmed this hypothesis. After 1 month, the intervention

group reported higher levels of MVPA in leisure time, as

well as higher levels of cycling for transport compared to

adolescents receiving the general advice (control group). A

decrease of about 20 minutes in total MVPA per week was

found in the control group, while the intervention group

increased their levels of MVPA by about 20 min/wk. After

3 months, when the intervention group had received the

tailored feedback twice, intervention effects were even

stronger. Favorable changes in physical activity levels of

all intensities and in different contexts were found in the

tailored group compared to the generic feedback group. Total

MVPA increased with on average 30 min/wk in the interven-

tion group, while it decreased with on average 20 min/wk in

the control group. This positive intervention effect is very

promising, especially given the high (nearly 10 hr/wk), base-

line levels of MVPA. The decrease of about 20 minutes in

total MVPA per week found in the control group is

surprising. The data showed that this decrease was only

found in those adolescents that already met the guidelines

at baseline. This could mean that the generic advice gave

adolescents the feeling that they were more than active

enough that resulted in a decrease in their activity levels.

As few studies previously evaluated the effects of school-

based computer-tailored physical activity advice in adoles-

cents, it is hard to compare these results with other studies.

The study of Haerens et al. [5] was the basis of the present
study using the same computer-tailored intervention.

However, the design was somewhat different. Haerens et

al. [5] compared a computer-tailored intervention condition

(during one class hour) with a no-intervention control group

that generally shows larger differences between both groups.

Compared with the study of Haerens et al. [5], the results of

the present study are much stronger. Haerens et al. [5]

showed effects of the computer-tailored intervention for

increasing school related physical activity levels by on an

average 25 min/wk, but not for increasing total physical

activity or leisure time physical activity in Belgian adoles-

cents. It is possible that the higher intervention intensity in

the present study is responsible for this difference. Adoles-

cents received the tailored advice twice, the first time at base-

line and the second time after 1 month. This procedure gave

them the opportunity to change some habits after the first

feedback letter and to act upon the evaluation of their changes

1 month later. To our knowledge, there is only one study that

evaluated the effects of consecutive tailored feedback

sessions in adolescents. Frenn et al. [30] studied the effect

of three 45-minute lessons of tailoring in low-income

students. After 1 month self-reported MVPA increased about

7 min/d in the intervention group, whereas in students in the

control group a daily decrease of 15 minutes was found.

Additional analyses in the present study also showed posi-

tive effects in the ‘‘at-risk group’’ of adolescents that did not

meet the 60 min/d MVPA guidelines. For this less active

group, both the tailored and the generic advices resulted in

increases 1 hour or more of MVPA per week. This increase

in both groups can partly be explained by social desirability.

In addition, the tailored advice was found to be superior to the

generic advice. Taken together, these results indicate that

tailored and generic physical activity advice led to an

increase in physical activity habits in less active adolescents,

with superior effects for the computer-tailored advice at least

at the short term.

For some of the physical activity outcomes, intervention

effects were only present among boys. These findings are

in line with findings from other intervention studies, showing

that physical activity interventions are generally more effec-

tive among boys [e.g., 4].

Despite the positive effects of this intervention across

different European countries, it is clear that the implementa-

tion of the computer-tailored intervention in the schools was

not uniform in all countries. Results showed that a good im-

plementation of the computer-tailored intervention was only

possible if the school had enough computers to accommodate

complete classes at a time, that a fast internet connection and

adequate hardware is necessary to make sure that 20–30

pupils can go through the intervention at the same moment,

and that a teacher or educator is required to be present in

the classroom to guide the students through the intervention.

Results also showed that it can not be expected from adoles-

cents to go through the intervention on their own in their free

time. The completion of the online questionnaires is not

experienced by the adolescents as rewarding in itself, which



I. De Bourdeaudhuij et al. / Journal of Adolescent Health 46 (2010) 458–466 465
results in quitting the program before the advice is presented

(after 20–25 minutes). This suggests that it is strongly recom-

mended to incorporate the computer-tailored physical

activity intervention within the regular curriculum especially

to reach the least active adolescent who may be less moti-

vated to complete the intervention on their own. In addition,

a computer-tailored intervention is preferably embedded in

a whole school program rather than a stand alone interven-

tion. Earlier studies already showed that the multi-component

interventions in which a classroom education component is

combined with an environmental and policy component at

the school level, is most promising in changing activity and

nutrition habits and also body weight [2–5].

There are several important limitations to consider in in-

terpreting the results of this study. First, only self-reports

were used to assess tailoring effects. Hagströmer et al. [29]

executed a validation study and showed significant but

modest correlations (around 0.20) between indices derived

from the IPAQ-A and accelerometer data for the total sample.

Results also showed that the IPAQ-A was more valid in the

older adolescents than in the younger ones, suggesting that

self-reports of physical activity are harder to complete by

younger children and as a consequence less valid. Addition-

ally, self-reported behavioral data are more often biased by

social desirability and inaccurate responses, which may

have resulted in an overestimation of physical activity levels.

The rather high baseline levels of MVPA suggest this is

indeed the case. Hence, a more objective measure of physical

activity such as accelerometers should be used in the future to

confirm these intervention effects. Second, the tailoring ques-

tionnaire was also used to assess the tailoring effects, which

could provide social desirability at post-test. However, as

students in the control group also received a generic advice,

the systematic bias should be lower than in other intervention

studies using no-intervention control groups. Third, nesting

this intervention study within the cross-sectional study within

the HELENA study resulted in an overload of measurements

in schools sometimes leading to a lack of motivation to fulfill

all the requirements for the intervention study. Further, the

sample for the present study was very selective, with large

differences in inclusion and retention numbers of participants

between the six participating countries. Countries with a large

sample of adolescents in the study had a greater effect upon

the results compared to smaller country samples. Numbers

within countries were too small to execute separate country

specific analyses. Future research should confirm the inter-

vention effects in larger country samples.
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