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Background: 

Design: 

Setting and 
participants: 

Intervention: 

Main 
outcome 
measures: 

A physically active lifestyle during midlife is critical to the maintenance of high physical 
functioning. This study tested whether an intervention that combined information with 
cognitive- behavioral strategies had a better effect on women's physical activity than an 
information-only intervention. 

A 4-month longitudinal RCT comparing two brief interventions was conducted between 
July 2003 and September 2004. Analyses were completed in June 2008. 

256 women aged 30-50 years in a large me tropolitan area in Germany. 

The study compared a health information intervention with an information + self
regulation intervention. All participants received the same information intervention; 
participants in the information + self-regulation group additionally learned a technique 
that integrates mental contrasting with implementation intentions. 

Self-reported minutes of moderate-to-vigorous physical activity per week. 

Results: Participants in the information + self-regulation group were twice as physically active (i.e., 
nearly 1 hour more per week) as participants in the information group. This difference 
appearcd as early as the first weck after intervenüon and was main("~üncd over thc course 
of the 4 months. Participants in the information group slightly increased their baseline 
physical activity after intervention. 

Conclusions: Women who learned a self-regulation technique during an information session were 
substantially more active than women who participated in only the information session. 
The self-regulation technique should be tested further as a tool for increasing the impact 
of interventions on behavioral change. 

I ntroduction 

A physically active lifestyle during midlife is criti
cal to the maintenance of high physical func
tioning, land mounting evidence shows that 

physical activity is as important in women as in men in the 
primary prevention of chronic disease.2 However, many 
people find it difficuIt to change from a sedentary lifestyle 

to a more active one.3 How can people change their 
behavior, and how do interventions help in this process? 
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Information provides the basis for increasing physical 
activity. Physician advice alone can be effective in increas
ing physical activity leveIs.4 But information interventions 
are not sufficient. People must also hold strong intentions 
to be physically active and then act on these intentions."'!; 
A wealtb of stlldies tested and confirmed this model, 
known as the theory of planned behavior, for physical 
activity.7 But how do strong intentions to be physically 
active emerge? And, ifpeople hold strong intentions, how 
do they translate them into action? 

Cognitive- behavioral interventions addressing bene
fits of and baITiers to physical activity, selt~efficacy, and 
relapse prevention lead to behavior change.8

-
14 In the 

present research, participants learned a self-regulation 
technique (mental contrasting with implementation 
intentions) that uses various components of cognitive
behavioral interventions and puts them into a specific 
sequence. Mental contrasting facilitates goal commit-
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ment,15,16 whereas implementation intentions further 
goal implementation.17 

In mental contrasting, people (1) name their most 
important feasible wish that is directed toward changing 
their behavior (e.g., regular physical activity), (2) name 
and imagine the most positive outcome of successfully 
changing their behavior (e.g., being in better shape), and 
(3) name and imagine the most critical obstac1e that 
stands in the way ofwish fulfillment (e.g., being tired after 
work) . If participants expect that they can realize their 
wish, mental contrasting leads to strong goal commit
ment. This effect was found in the interpersonal, profes
sional, achievement, and health domains, in different age 
groups; and for short- and long-term measures of com
mitment (from immediately after the experiment to 3 
months later).15, 16,18 

Even if people have a strong goal commitment, they 
do not always act on it. Supplementing a goal to which 
people feel committed (e.g., I intend to be physically 
active every day!) with an implementation intention 
that details when, where, and how the person wants to 
act makes goal realization more probable. I 7 Implemen
tation intentions have an if-then format: The if-part 
specifies a suitable situation in which to act, to which 
the then-part links a goal-directed response (e.g., If the 
weather is fine tomorrow morning, then I will bike to 

work!). A meta-analysis of 94 independen t tests 17 found 
medium-to-large effects of implementation intentions 
on goal impleme ntation (average effect size: d = 0.65 ). 
For ma ny health-related behaviors, ineluding physical 
activity, implementation intentions have shown effects 
on goal attainment. 19-24 

The combination of mental contrasting and im ple
mentation intentions should have a strong impact on 
behavior change because the two strategies comple
rnent each other. Specilically, irnplernentation inten
tions require strong goal commitment to be effective25 

and mental contrasting creates such commitments. 15.IG 

Additionally, mental contrasting aids in acknowledging 
obstac1es to behavior change. These obstac1es can then 
be addressed with if-then plans linking the obstac1e (in 
the if-part) with actions to overcome and circumvent 
the obstaele (in the then-part). 

The current study investigated the effectiveness of a 
self-regulation technique that combined mental con
trasting and implementation intentions in increasing 
physical activity. To decrease variation caused by knowl
edge differences and to come as elose as possible to 
standard interventions in primary care,4 all partici
pants received information about regular physical 
activity and its importance. The study tested the hy
pothesis that participants who receive an information 

intervention and also learn 

Enrollment 
1332 excluded 

the self-regulation technique 
will be more physically ac
tive- both immediately af
ter the intervention and over 
the 4 months of the study
than participants who re
ceive only the information Allocalion 

Baseline 

Follow-up 1 

Follow-up 2 

Follow-up 3 

Follow-up 4 

Analysis 

127 analyzed 
(6 were excluded for 

not filling out the 
baseline diary) 

Figure 1. Flow diagram 
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235 did not meet inclusion 

intervention. 

Methods 

Subjects and Setting 

A German health insurance as
sociation mass-mailed form let
ters to 10,500 female members 
aged 30-50 years asking them 
to participate in a study on 
healthy lifestyle. The letter 
conveyed as eligibility criteria 
that participants have no re
strictions on changing their 
physical activity and diet-to 
ensure that no medical super
vision of behavior change was 
necessary-and do not partici
pate in similar programs. In 
response to this letter, 732 wo
men sent back a prepaid postcard 
asking to receive a screening call 
(Figure 1) . Trained phone inter-



viewers checked eligibility with a standardized intel-view as
ses~ing fluene)' in Gerillan and avai labi li!y {Öl' appointIllCll!$. 
Of the interviewed women, 235 were excIuded based on the 
eligibi lity criteria, and 97 decIined to participate. Phone inter
viewers allocated the remaining women to the groups aecording 
to a computer-generated block-randomization list with a block 
size ofthree. Ofthe 400 women randomized, 133 women were 
allocated to the information + self-regulation group and 133 
to the information group; the remaining 134 women were 
allocated to a no-diary group that did not receive the physical 
activity diary and therefore are not discussed further. All 266 
women received consent forms with a background question
naire and a baseline diary to re cord physical activity, accom
panied by diary instructions. The 256 women who returned 
th c baseline diary COllstituted thc fIn al S31llple for the Cllrrent 
study (Figure 1) . 

Design 

The study had a single-blind RCT design with a baseline 
measurement of physical activity before intervention and four 
fo llow-up measurements, in the 1st, 4th, 8th, and 16th week 
after intel-vention. The Ethics Committee of the Medical 
Association in Hamburg, Germany approved the study in May 
2003; data were collected between July 2003 and September 
2004. 

Interventions 

Both interventions consisted of one meeting of participants 
with a trained female intel-ventionist in either small groups of 
two to five women 01' individually if participants could not 
attend a group session. Interventionists delivered the scripted 
intervention based on a manual and on standardized forms 
for participants. 

Information group. The information intel-vention consisted 
of three phases: (1) an information phase in which partici
pants stlldied a health edllcation leaflet delailing the impol~ 

tance of regular physical activity and its immediate and 
long-term positive effects; (2) a knowledge self-check phase in 
which participants worked through a multiple-choice test 
about a healthy lifestyle (with questions such as Which of the 
activities Iisted below count as vigorous exercise? Check all 
that apply-aerobic exercise, volleyball, yoga, ... ); and (3) a 
discussion phase in wh ich participants compared their own 
answers with the correct answers provided by the interven
tionist. Also, participants were encouraged to discuss all 
questions they might have concerning a healthy lifestyle. 
Participants received a diary equivalent to the baseline diary 
to take ho me and use to record their physical activity. 

Information + self-regulation group. In the information + 
self-regulation group, participants rece ived the same informa
tion intel-vention but also learned the self-regulation technique 
following a specified sequence. They wrote down foul' items: 
(I) their most important current wish regarding physical 
activity (e.g., bi king to work); (2) the most positive outcome 
of realizing their wish (e.g., getting in to better shape) and 
eve nts and experiences they associated with this positive 
outcome; (3) the most critical obstacIe (e .g., getting up too 
late) together with events and experiences they associated 
with this obstacIe; and (4) three implementation intentions 
with the following questions: (1) When (md where wes the obstacle 

occw; and what can J do to overcom.e o/' circumvent the obstacle?; 
(2) When and where is an oP/Joltunity to tJrevent the obstacle from 
Occu1Ting, and what can J do to t;revent it frO'l1! occurring?; and 
(3) When and where is a good opportunity jir,. me to act on my wish, and 
what wO'uld this actiO'n be? 

For example, a participant could counter the obstacIe of 
getting up too late with th e implementation intention lf J get 
utJ too late, then J'll skit; the moming news! During the interven
tion session, participants applied the self-regu lation tech
nique four times, twice to a long-term wish for the coming 
weeks and twice to a short-term wish for the next 24 hours. 
Finally, participants received the same diary as the informa
tion group. The diaries in this group also contained two forms 
in adesignated space on each day's page to be used to 
practice the self-regulation technique in the four follow-up 
diaries. Participants were encouraged to practice the self
regulation technique on their own each day, both in writing, 
using their diary, and mentally throughout the day. 

Measures 

Physical activity. Participants filled out behavioral diaries for 
7 consecutive days at baseline and all 4 folIow-up times. The 
physical activity measure was modeled after the Bouchard 
Three-Day Physical Activity Record. 2G-28 The measure was 
adapted as folIows: First, participants filled out th e measure for 
7 consecutive days. Second, participants reported moderate
to-vigorous physical activity during leisure time and for trans
portation for three reasons: (1) the reliability stlldy with the 
original measure also used higher-intensity physical activity,~G 
(2) people report higher-intensity physical activity more 
accurately than lower-intensity physical activity,29.:10 and 
(3) behavior change was expected mostly in leisure-time 
and transportation choices. Physical activity minutes per 
week were summed. The data were skewed; therefore, they 
were square-root transformed before data analysis and 
transformed back to minutes per week for presentation. 

Concurrent validity was tested with two correlations: Partic
ipants at baseline who reported more physical activity had a 
lower BMI (r = -0.14, p=0.05) and a lower percentage of 
body fat (r = -0.12, 1;=0.05). Reliability ofsumming up each 
diary's 7 days was determined with a generalizability theory 
approach~ 1 (reliability between persons of average physical 
activity taken over 7 fix ed days for the baseline diary: 
R7F = 0.75 ) . The first 4 days of th e baseline diary correlated 
with the last 3 days (r = 0.54, !J<O.OOI) indicating acceptable 
test-retest reliability of the measure. 

Baseline characteristics. The background questionnaire 
asked about age, working status, education, and presence of 
a partner. Participants also rated three theory-of-planned
behavior scales. ';·6 To measure attitude, participants rated the 
statement For me, to be regularly physically active in the next two 
weeks is ... (e.g., pleasant- unIJleasant) on six bipolar semantic 
differential scales (Cronbach's a =0.85). Perceived behavioral 
control was measured with seven items, such as J am sure that 
J will keejJ to my regular physical activity even if I am timl (1 = do 
not agree at all; 7 = fully agree; a =0.82) . Intention was 
measured with four items, such as J intend to be physically active 
regularly in the coming weeks (l = do not agree at all; 7=fully 
agree; a =0.87) . Before the intel-vention, weight, height, and 
body fat composition were measured. 
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Data Analysis 

To veriry that randomization yielded exchangeable sampies, the 
groups were compared on background variables. To estimate 
the intervention effect with an intent-to-treat approach, a mixed
effeets model wa$ specified that makes nsc of all availablc c1ata, 
with condition (information + self-regulation group versus 
information group) as the between-persons factor; follow-up 
time (1, 4, 8, and 16 weeks after intervention) as the within
persons factor; baseline physical activity as the covariate; and 
physical activity as the dependent variable. This approach as
sumes that the missing data are missing at random. Effect sizes 
for the intervention effect were calculated using the difference 
in estimated means between the two groups at each follow-up 
session divided by the pooled SD of physical activity at baseline. 

Robustness analyses were conducted in which missing data 
were estimated with a last-observation-carried-forward ap
proach and also complete-case analyses with listwise deletion 
of cases with missing data. The effect of the interventions 
from baseline to Follow-up 1 was determined with separate 
t tests for each experimental group. To analyze attrition, 
frequencies of retained and lost participants in the two 
groups were compared separately for each follow-up session 
with chi-square tests. Retained and lost participants in both 
groups at each time point were compared on baseline char
acteristics. All analyses were conducted using SPSS (version 
15.0); data analysis was completed in .Tune 2008. 

Results 
Sampie Characteristics and Randomization 

Sam pie characteristics at baseline are shown in Table 1. 
More than one third of participants did not exercise at 

all (40.2% of the sampie) . Participants in both groups 
reported intention, attitude, and perceived behavioral 
control elose to the high end of the scale. Therefore, 
the social-cognitive preconditions5

.
6 for effects of the 

interventions were met in both groups. There were no 
baseline differences between the two randomized groups. 
Figure 1 shows the flow ofparticipants through the study. 

Effects of the Intervention 

The mixed-effects model showed an effect of condition 
(F[1,204] = 18.92, p< O.OOl) indicating that partici
pants in the information + self-regulation group were 
more physically active than participants in the informa
tion group (Table 2). Both the main effect of time and 
the interaction effect of time and condition were 
nonsignificant (F[3,324] :50.57, p?:0.64). This is consis
tent with the conelusion that participants in the whole 
sampie as weil as in both groups maintained the level of 
physical activity that they attained immediately after 
intervention over the 4 months of the study. Baseline 
physical activity predicted follow-up physical activity 
(F[l ,209] = 101.63, p<O.OOl). Effects of condition were 
medium-sized, d=0.43, 0.47, 0.53, and 0.47 at Follow-up 
1, 2, 3, and 4, respectively. Additional analyses with 
models ineluding all two- and three-fold interactions of 
baseline physical activity with time and condition yiel
ded nonsignificant results. 

Robustness analyses yielded the same pattern of results. 
Participants in the information + self-regulation group 

Table 1. Sampie characteristics at baseline for aH participants and by intervention group 

Information + 
All self-regulation group Information group Group differences 

Variables n=256a n=127 n=129 p value 

Age (years) 
M (SD) 41.28 (6.19) 41.33 (5.91) 41.22 (6.48) 0.891 

Working status (%) 
Employed fuH time 51.8 53.2 50.4 
Employed part time 30.8 32.3 29.5 0.493 
Not in paid job 17.4 14.5 20.2 

Partner (%) 
With partner 73.2 74.8 71.7 0.575 

Highest education level (%) 
:::; 10 years of school 44.5 43.2 45.7 0.684 

BM! (%) 
< 25 57.4 53.5 61.2 
25-29 31.3 33.9 28.7 0.457 
?:30 11.3 12.6 10.1 

Body fat 
M % (SD) 29.49 (6.45) 30.12 (6.48) 28.88 (6.40) 0.132 

Baseline physical activity 
Mean minutes per week (SD) 41.57 (45.03) 45.52 (53.29) 37.87 (37.07) 0.481 
Sedentary participants (%) 40.2 40.2 40.3 0.980 

Theory of planned behavior 
Mean intention (SD) 5.89 (1.06) 5.84 (1.13) 5.93 (0.98) 0.465 
Mean attitude (SD) 6.05 (0.86) 6.06 (0.88) 6.05 (0.85) 0.978 
Mean perceived behavioral control (SD) 5.01 (1.11) 5.02 (1.20) 5.01 (1.03) 0.967 

"Bascline data missing for working st.a.tus = 3, partner= 6, highest education Ievel=2, body fat. = l 
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Table 2. Physical activity level (in minutes per week) for 
information + self-regulation group and information group 
over 4 months, controlling for baseline physical activil)' 

Information + 
self-regulation group Information group 

Time points M (CI) M (CI) 

Baseline 45.52 (29.86, 64.46) 37.87 (25.94,52.04) 
1 week after 102.86 (8l.60, 126.59) 55.50 (4l.37, 71.71) 

intervention 
4 weeks after 110.57 (83.61, 14l.28) 58.37 (4l.08, 78.69) 

intervention 
8 weeks after 104.18 (77.46, 134.86) 49.34 (33.25, 68.61) 

intervention 
16 weeks after 96.06 (69.61, 126.79) 49.08 (32.72,68.76) 

intervention 

Note: Thc lable shows model-bascd csLimated means and a 95% CI. 
All valucs wcrc computed with a model using the square roOl of 
physical activily minutes per week; the results were transformed 
back into minutes per week for presentaLion. 

held their initial increase in physical activity immediately 
after the intervention over the following 4 months, 
whereas participants in the information group remained 
at their lower level over the course of the study. To 
determine the immediate effect of the information -I

self-regulation intervention on physical activity from base
line to Follow-up 1, separate t tests were conducted for 
each experimental group. These tests revealed a pro
nounced increase of more than 60 minutes per week in 
the information -I- self-regulation group (at baseline: 
M= 46.24; at Follow-up 1: M= 107.12; t[lOI] = 5.00, 
p<O.OOI), whereas participants in the information group 
showed an increase of about 15 minutes per week (at 
baseline: M= 40.20; at Follow-up 1: M= 55.50; 
t[120] = 2.04, p= 0.04). 

Attrition Analysis 

To examine potential bias introduced by differential 
attrition between groups (Figure 1), frequencies of 
retained and lost participants in the two groups were 
compared separately for each follow-up wave. Women 
in the information -I- self-regulation group were more 
likely to drop out at Follow-up 1: X2 (I) = I1.54, 
p< O.OOl, and at Follow-up 2: X2 (I)=3.12, p= 0.08, 
whereas there were no differences at Follow-up 3 and 4: 
X2 (1) :::;0.26, P2:0.61. Analyses to detect differential 
attrition showed no differences between retained and 
lost participants in either group on any of the sampie 
characteristics listed in Table 1 at Follow-up 1 and 3. 

For Follow-up 2, two variables showed main effects 
for attrition: age (F[l,223] =3.81, p=0.05), and per
ceived behavioral control (F[1,223] = 4.32, p= 0.04). 
Participants retained in the study compared with par
ticipants lost at Follow-up 2 were older (M = 41.38 vs 
38.41) and higher on perceived behavioral control 
(M=5.08 vs 4.53). For Follow-up 4, retained and lost 
participants did not differ in the two groups except for 

BMI; women with higher BMI in both groups were less 
likely than women with normal weight to participate at 
Follow-up 4 (OR=0.33, 1]=0.02). The attrition analyses 
had limited power to detect differences between lost 
and retained participants; the differences detected 
indicate that the effects of the intervention cannot be 
attributed to differential attrition. 

Discussion 

This study tested the effectiveness of a self-regulation 
technique for facilitating behavior change. Participants 
in the information -I- self-regulation group were twice 
as physically active as participants in the information 
group-with nearly 1 hour more physical activity per 
week. The effect of the self-regulation technique on 
physical activity set in immediately after the interven
tion and remained stable after 4, 8, and 16 weeks. 
Participants in both groups had high intentions to be 
physically active backed up by positive attitude and high 
perceived behavioral contro!. But only participants in 
the information -I- self-regulation group turned these 
favorable preconditions for behavior change into an 
immediate and lasting increase in physical activity; 
participants in the information group showed only a 
slight increase in physical activity. 

Some limitations of the current study should be noted. 
First, the main outcome of the study-self-reported phys
ical activity-is prone to measurement error. 30 Studies 
with objective measures of physical activity are needed 
to complement the available data on reliability and 
validity of the measure. Second, it is a concern that 
attrition might have introduced bias. More participants 
were retained in the information group than in the 
information -I- self-regulation group at Follow-up 1, and 
as a tendency, at Follow-up 2. There were no differ
ences found at Follow-up 1 and 3 between retained and 
lost participants in the two groups. At Follow-up 2 and 
4, retained and lost participants showed the same 
differences in both groups. This indicates that bias 
introduced by differential attrition was limited. Third, 
one might argue that participants in this study were 
more motivated than those in other sam pies. However, 
the results should generalize to the general population 
and patient sam pies because, as with other critical 
sampies, many participants in the present study were 
sedentary at baseline. In addition, the effectiveness of 
mental contrasting and implementation intentions was 
observed in many different sam pies. l.'i-I 7 

Some preparedness for change is required to attain 
lasting increases in physical activity. The self-regulation 
technique relies on two preconditions: (1) People need 
to expect that they can adopt a particular physical 
activity. (2) They need to be able to name and imagine 
a positive outcome of successfully changing this physi
cal activity. All participants in the current study were 
able to identiry such a wish that fulfilled these two 
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preconditions (e.g., to regularly go for a brisk walk during 
lunch break or use a stationary bike at horne three times 
a week). If people do not meet these minimal precondi
tions, it is advisable lu firsl crcale these preculldiliuns 
with other intervention components.8 - 14,20,21 ,32 Only 
then should the self-regulation technique be applied. 
Certainly, individual success is greatly facilitated if the 
environment and policy are conducive to physical ac
tivity and thus produce favorable preconditions.8 ,32-34 

In condusion, this study provides evidence that 
cognitive- behavioral strategies help women be more 
physically active. The self-regulation technique-mental 
contrasting with implementation intentions-was effec
tive for initiating and maintaining behavior change. It is a 
low-cost intervention component that requires only a 
single session to learn the technique. People can then 
apply tl1e technique on their own. The self-regulation 
technique should be tested further as a tool for short- and 
long-term change in physical activity and other behaviors. 
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