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ABSTRACT

Background: Little is known about the long-term effects obgp intervention programmes
targeting physical exercise.

Objectives: The main purpose was to test the effectivenessadfo-LISA, a theory-based
(MoVo-concept) standardized intervention programBaaticipants are taught cognitive-
behavioral strategies of goal-setting, action plagnbarrier management and self-monitoring.
Methods: N=220 in-patients of an orthopaedic rehabilitatibnic were assigned to the usual care
group (UCG) or the intervention group (IG) (quasperimental design). Assessments were
conducted at 5 time points.

Results: At 12 month follow-up, level of exercise in th® vas 28.5 min/week higher than in the
UCG (p=.05). Moreover, 50% of the IG was exercising foleast 60 min/week, but only 33% of
the UCG p=.01). During the 12 months after clinic dischanggtients of the IG reported the
same low pain level that they had reached at tdeoéthe clinic stay, whereas UCG patients’
pain level slowly re-increased.

Conclusions: Results provide evidence that intervention progrees based on the MoVo concept

lead to long-term improvement in exercise behaarat health status.
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INTRODUCTION

The positive health effects of physical activite avell documented. Epidemiological and clinical
studies show that physical activity reduces inipaldr the risk of cardiovascular disease, type 2-
diabetes, colon cancer, and osteoporosis; furthesnpbiysical activity helps people to cope with
stress, anxiety and depression (Baumann, 2004;draddArent, 2001; Warburton, Nicol, &
Bredin, 2006). Although most people know abouthibreficial outcomes of physical activity,
only about 25% of the adults in western societies@se at the level needed to achieve these
health benefits (USDHHS, 2000). For this reasobjipunealth researchers and practitioners
focus their attention on the development of intatia programmes that enable sedentary people
to adopt a physically active lifestyle.

Two major reviews summarize the status of curres¢arch regarding individual or
group-focused interventions towards promoting ptaisactivity (Hillsdon, Foster, & Thorogood,
2005; Kahn et al., 2002). Kahnadt review individually-adapted health behavior change
programmes based on 18 reports. All programmetapgcific self-management skills (e.g.,
goal setting, self-monitoring) that enable parteits to increase their exercise level. Such
intervention was offered to participants mainhgnoup settings, by mail, or telephone. Studies
that measured changes in the time spent on physstialty found a median net increase of
35.4%, while studies that measured change iariéx observed a median increase of 64.3%.
Kahn et al. (2002) conclude that “there is stromigence that individually-adapted health
behavior change programmes are effective in inargdsvels of physical activity” (p. 87). The
review by Hillsdon et al. (2005) considered 18 m@mdzed controlled trials with a minimum six
month follow-up. The effect of intervention on sedported physical activity was positive and

moderate (pooled standardized mean difference3d300f the four studies reporting the
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outcome more than six months after initial inteti@m two studies found significant differences
in cardio-respiratory fitness levels, g studyfound significant differences in physical activity
levels between the intervention and control graupe@ 12 or 24 month follow-up. The authors
summarize their review by stating that “physicahaty interventions have a positive moderate
sized effect on increasing self-reported physictilay... at least in the short to mid-term” (p.
7f.). However, it is still unclear to what extehetspecific components of the intervention could
have contributed to the behavior changes.

The present paper reports results from an exerelaged intervention study based on the
MoVo concepf{Fuchs, 2007). The acronym “MoVo” stands for “miation” and “volition”
indicating that this approach is related to motosatheories of health behavior (Ajzen, 1991,
Bandura, 2000; Rogers, 1985) as well as voliti@otles of action planning and action control
(Gollwitzer, 1999; Kuhl, 2000; Schwarzer, 2008)eToVo concept consists of two
components: the MoVo process model and the MoVarention programme (Gohner & Fuchs,
2007). Whereas the MoVo process model provideshiberetical framework, the MoVo
intervention programme specifies the concrete castend procedures applied to change people’s
health behavior.
MoV o process model
The MoVo process model integrates central elenatiso different lines of research: social
cognition research with a strong focus on motivaiaspects (Conner & Norman, 2005) and
self-regulation research emphasizing the voliti@idé of behavioral control (Baumeister &
Vohs, 2004). The model does not claim to be a neaith behaviour theory, instead it constitutes
a comprehensive summary of those factors and pesdhlat control health behaviours such as

physical exercise or a low-fat diet. The model as=sithat a successful set-up and maintenance
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of health behaviour basically depends on five pelaidical factors: strength of the goal intention,
self-concordance of this goal intention, impleméntaintentions, volitional strategies of
intention shielding, and outcome experiences. Sysdly, these five factors are briefly
described using physical exercise as the targetviah

—Figure 1: The MoVo process model —
Goal intentionis the central motivational construct of the mo@&bliwitzer, 1999). Goal
intentions are the result of motivational procesgeseighing up the costs and benefits of
adopting a particular behaviaytcome expectancieand of appraising one’s own ability to
perform it successfullysglf-efficacy (Ajzen, 1991; Bandura, 2000). Goal intentionsrame
generally expressed resolutions of the type “Indteo resume my fitness training”. The MoVo
process model states that it is not onlygtrengthbut also theselfconcordancef a goal
intention that is important to set up and maintimew behavior. Sheldon and Houser-Marko
(2001) use the term “self-concordance” to denogestktent to which a specific goal intention is in
accordance with the general interests and valudsegferson. A meta-analysis by Koestner,
Lekes, Powers, and Chicoine (2002) shows thatkte&Hood of attaining a personal goal
increases with the degree to which the underlymay mtention is self-concordant. In order to
translate goal intentions into real actions, go@ntions need to be furnished with
implementation intention&sollwitzer, 1999). Implementation intentions ammple plans, in
which a person specifies the when, where, and Ham intended action. For instance: “l intend
to participate at the fitness course on Tuesdayrt at the City Health Centre”. Several studies
have shown that the formation of implementatioemtibns significantly enhances the likelihood
of beginning and continuing regular physical exadiMilne, Orbell, & Sheeran, 2002; Lippke,

Ziegelmann, & Schwarzer, 2004).
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Even carefully elaborated implementation intentioas be challenged by external barriers
(e.g., heavy workload at the office) and interredriers (e.qg., lethargy). When faced with barriers
a person needs to apply volitional strategiemi@ntion shieldingKuhl, 2000) such as mood
management, stimulus control, cognitive restruomror attention control to keep the intended
action on target. Empirical evidence that suchsadfilatory processes play an important role in
the realization of exercise-related implementaiidantions is provided by Sniehotta, Scholz and
Schwarzer (2005). Finally, the MoVo process modgbiduces a construct calledtcome
experiencesThis variable reflects the personal experiencesagppraisals regarding the newly
acquired behavior. After the first exercise meetiagperson may conclude for example: “This
training really helps me to improve my fitness”,“®@he pain in my arm has reoccurred”. Based
on such positive or negative outcome experienaasplp confirm or change their corresponding
outcome expectancies and thus maintain or modédy thture goal intentions (cf. Rothman’s
[2000] concept of “perceived satisfaction with reed outcomes” which was recently supported
by Williams et al. [2008]).
MoV o intervention programme
Using the MoVo process model as a theoretical fraonk, the most important implication for the
design of effective intervention programmes conséhe differentiation between motivational
and volitional strategies (cf., Milne et al., 200@Jhile motivational strategies aim to form a
strong and self-concordant goal intention, voliéibstrategies focus on developing
implementation competencies and action controitagsl

The MoVo intervention programme encompasses thevolg motivational strategieqa)
clarification of personal health objectives (bkiag participants to find out what their objectives

are and how much effort they would be willing teest in them); (b) contemplation of different
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actions to achieve the health objectives (by eraming participants to balance the pros and cons
of these actions, and to reflect their self-efficheliefs towards these actions); (c) formation of
specific goal intentions (by requesting particigatot decide on one or more of the actions); (d)
checking self-concordance of this goal intentioy dbking participants whether the goal is really
their own or merely an introjection of others); gfijdreflection of outcome experiences (by
supporting the participant to consciously notigeeesally the positive consequences of the new
behavior).

In addition to the motivational strategies the Maxtervention programme places a
strong emphasis on subsequeriitional strategies(a) generating implementation intentions (by
inviting participants to make concrete when-whand-how-plans for their goal intentions); (b)
anticipating personal barriers (by making partiaigathink about the critical internal and external
barriers that could impede their new behavior) d@eloping counter strategies (by helping
participants to find individual ways of coping witie barriers); and finally (d) self-monitoring
the new behavior (by encouraging participants ¢om their actual exercise behavior).

The MoVo intervention programme exists in differgatsions to fit the needs of particular
settings and target groups (e.g., rehabilitatimeraeight groups). MoVo-LISA is one of these
specific intervention programmes (LISA stands foiféstyle-Integrated Sport Activity”)
developed for an in-patient rehab setting. In thethdd section the specific features of MoVo-
LISA are described in more detail.

Resear ch question
The present study aims to examine the effectiveoefe MoVo-LISA intervention among in-
patients of an orthopaedic rehabilitation clinibeTstudy design permits a comparison of the

intervention group with a control group (usual ¢ae5 assessment points. It is hypothesized that
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even 12 months after discharge from the clinicigoés who participated in MoVo-LISA show a
substantially higher level of regular physical than their counterparts who did not receive
this intervention. Furthermore, it is expected thating the 12 months following discharge, the
higher level of regular exercise in the interventgyoup will have contributed to a significantly
lower level of pain compared to the control grobpperience of pain is considered a major health
indicator among orthopaedic patients. Since MoV8A.is a short and economic programme
based on a standardized curriculum the evidenis effectiveness would have implications in

all those areas of health where the set-up of aipaly active lifestyle is an important goal.

METHODS
Setting and participants
Participants were in-patients of a rehabilitatitinic close to Stuttgart (Southern Germany). The
clinic stay usually lasted three weeks. Each weekwerage 48 patients were recruited to the
clinic. Two weeks before the scheduled clinic stlypatients were informed by mail about the
aims and procedures of the study, asked for thdingness to participate and, if they decided to
participate, requested to fill out the attachedimfed consent and first questionnaire (t1). Based
on data from this t1-assessment, only those patigete included in the further study who met
two criteria: (a) diagnosis of a chronic orthopaszbndition (arthrosis, chronic back pain, etc.),
and (b) self-report of being sedentary (definetDaminutes of physical exercise per week”). By
applying this strict selection criterion we alloeatthe limited resources that we had to conduct
the MoVo-LISA intervention with specifically traideclinic personnel to the most inactive
patients: MoVo-LISA could be offered to only 12 fi@ipants per week. Participation was on a

voluntary basis; there were no disadvantages fiemqa who refused to participate.



Study design
The quasi-experimental study design encompassasteotgroup and an intervention group.
Patients of the control group underwent the regeliaic programme (usual care) that consisted
of a complex regime of medical, physiotherapeutid psychological therapies. Patients of the
intervention group received the regular clinic peogme as well, buadditionally participated in
the MoVo-LISA intervention. The tl-assessementef¢ontrol group took place from November
2005 to March 2006; the t1-assessment of the iatgion group was conducted from May to July
2006. The MoVo-LISA programme was only implemeritgd the clinic after the discharge of all
patients of the control group (April 2006). Thedstwlesign did not allow randomisation
procedure because MoVo-LISA was introduced intosthele clini¢ the programme was started
with a “kick-off meeting” for all clinic staff; altherapeutic personnel (most notably
physiotherapists, psychologists and physiciang)gula specific role within this programme. If
we had implemented MoVo-LISA at the same time as@lkected data from the control group
study participants of both groups (in-patients) lddwuave had informal talks and changed
information about the programme. Also, medical perel would not have been “neutral” with
regard to the control group. Therefore, we chosecuential control group design, where we
collected data from the intervention group onlgathe patients of the control group have left the
clinic. Consequences for internal validity will bscussed later in limitations of the study.
Questionnaires were filled out in both groups & fassessment points: 2 weeks before the
clinic stay (t1), at the end of the 3-week cliniays(t2), six weeks after clinic (t3), six months
after clinic (t4), and twelve months after clinté); All questionnaires were mailed to the
participants’ home addresses, except those atighw¥ere distributed and collected within the

clinic.



10

Sample
In thecontrol group,a total of 1,024 persons were invited to partit@pa the study, of which 681
agreed by sending back the completed t1-question(r@sponse rate: 66.5%) (Figure 2). Of
those 681 persons, 429 were excluded from the sitldgr because they rescheduled their clinic
stay (32 persons did not start their in-patienalelitation programme as planned), or because
they did not meet the two inclusion criteria (38gmas were not diagnosed with chronic
orthopaedic condition, 359 persons were not sedgnfehus, thestarting samplédintent-to-treat
sample) of the control group at t1 consisted=#252 persons. Of these 252 persons, 85.3%
(n=215) participated at the t2-assessment, 7189 719) at t3, 61.9%nE156) at t4, and 61.5%
(n=155) at t5.

— Figure 2: Participant flow —
In theintervention group total of 696 persons were invited to participatéhe study, of which
432 agreed by sending back the completed t1-questice (response rate: 62.1%). Of those 432
persons, 281 were excluded from the study (5 rekdbd their clinic stay, 21 did not have the
required diagnosis, and 255 were not sedentary)s,Tthestarting samplef the intervention
group at t1 (intent-to-treat sample) consisted=if51 persons. Of these 151 persons, 136 (90.1%)
actually participated at all components of the MdVSA intervention that were administered at
the clinic. Major reasons for not (completely) attang the MoVo-LISA meetings were: refusal of
further participation after the first group meetii@gpersons), and interference with other
therapeutic activities (7 persons). Those 15 persdro did not receive the full intervention
programme were excluded from the further assessn(hto t5). Of the 151 patients of the
starting sample, 87.49%£132) participated at the t2-assessment, 80r89522) at t3, 68.2%

(n=103) at t4, and 69.5%€105) at t5.
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The major analyses reported in this paper are basdigelongitudinal samplesf the
control group 1(=132) and the intervention group=88), in which complete data on the five
points of assessment for all subjects are avail@olmpleter sample). A socio-demographic
description of both longitudinal samples at t1hewn in Table 1. The groups differed
significantly only with respect to their age, howewhe age difference is small (2.1 years) and
unlikely to threaten the comparability of the greup

— Table 1: Demographic Characteristics of the Sample at Besé1)—

I ntervention
The contents and procedures of the MoVo-LISA progre are standardized and documented in
a detailed curriculum published elsewhere (G6hné&u&hs, 2007). In the current study, the
MoVo-LISA intervention was realized by five insttocs (trained clinic staff: one psychologist
and four physiotherapists) who were trained to cahthe programme by the scientific project
team during a two-day seminary. MoVo-LISA consdtéive components: first group meeting (6
patients per group), one-on-one interview, secandgmeeting, postal reminder (3 weeks after
discharge) and short telephone contact (5 weeks @ificharge). The first group meeting was
scheduled 60 minutes and took place in the sece®d wf the three-week clinic stay. The one-
on-one interview lasted 10 minutes per patienttan# place at the end of the stay (last but one
day before discharge). The second group meetingereduled 90 minutes and took place on the
very last day of the stay.

In the first group meeting, each patient clarifiegher health goals (“What are my
personal health goals? What health condition dartvo reach?”). In the next step, patients
define what kind of action they would be readyaket in order to attain their health goals. For this

purpose, patients are asked to collect sewx@icise idegs.g., activities such as Nordic walking
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or swimming, in which they could see themselvesgbart. After further deliberation patients
finally choose their favourite exercisadeally, they choose the exercise idea that thegine

they could implement into their daily routine irettong run. During the time span of about seven
days between the first group meeting and the oreneninterview, patients are requested to
transfer their favourite exercise idea intoexercise planThis is done by answering the

following questions in detail: Does the exerciseaigneet my personal interests and dispositions
(self-concordance)? Would the exercise idea beipehdor me, i.e., would it fit into my daily
family and job routine? Next, patients are askedtite out an exercise plan in detail by
describing when, where and how they plan to perfibrerexercise (implementation intentions).
Last, with support of physicians and physiothergpihe exercise plan is reviewed with respect to
its effectiveness in attaining the personal hegdtals.

Developing an exercise plan is the most difficattpf the MoVo-LISA intervention,
because only few people have ever thought aboirtekercise behavior in any detail. Therefore,
the one-on-one interview is crucial for discusdimg exercise plan with regard to its self-
concordance, its practicability and its effectiveniebut most important for checking its precision.
In this interview, the instructor does not onlyghphtients by exploring the “correct” exercise
plan, but questions critically whether the exergksm is really cast-iron. Once patients have
generated a satisfying exercise plan, they trarisiiemriting into their personal records.

The second group meeting starts out with eachmggtiesenting his/her exercise plan.
The main topic of this meeting is the identificatiof internal and external barriers that could
potentially hinder or even overthrow the plan. Hindhe very last topic of the second group

meeting is the development of personally relevannter-strategies to overcome the barriers.
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Personal barriers as well as personal counteregiiest are written down in the records of each
patient.

After discharge, the main problem is the practicgllementation of the exercise plan into
the daily routine of the patients. In order to daigh action control, patients keep minutes ofrthei
performance of the exercise plan over a time spaixaveeks (self-monitoring). To strengthen
their commitment, patients are asked to mail thetocol back to the project manager six weeks
after discharge. Three weeks after discharge ap@shinder is sent to all participants; it corsist
of a memo card and a letter. The memo card gralphsianmarizes the contents of MoVo-LISA
and patients are advised to place it in a centssition in their homes. The letter also recalls the
contents of MoVo-LISA and ends with the announcenoéthe planned telephone contact in two
weeks time. (The telephone contact had been prelyi@amnounced at the end of the second group
meeting.) This telephone contact, the very last plathe intervention, serves to inquire how the
patients progressed with their exercise plan imtkeantime, about newly emerged barriers and
strategies and to discuss how to overcome thedosyand how patients could improve the
implementation of the exercise plan into their ladlutine even more. Self-monitoring, postal
reminder and telephone contact all take on an itapbfunction in establishing a strong
commitment to the new exercise behavior.

Measures

The questionnaires for the five points of assessmere identical except for questions on
demographic variables assessed at Time 1 onlyp$Adthological constructs of the MoVo process
model and various subjective health indicators vessessed (Gohner, Seelig & Fuchs, in press).
However, in this publication we only report on bebegal variables (physical exercise) and health

variables (pain experience).
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Physical exercisevas assessed by asking the patients whether tlendy perform one
or more “sport activities” on a regular basis, tatevdown these activities and to indicate for each
both the frequency (per month) and the duration épéesode). For the construction of the
“Physical Exercise Index” (minutes per week) otilgge activities were considered that involve
larger groups of skeletal muscles and lead to ¢h@iaition or maintenance of endurance capacity
(e.g., jogging), strength (e.g., gym exercisegkibility (e.g., yoga), and/or coordination skills
(e.g., dancing). Based on this definition, actestsuch as billiards, fishing, and chess were
excluded. Our measure was based on the so-callddsgttucture (FITT: frequency, intensity,
time, and type) that characterises most of the contyrused self-report measures of physical
activity (e.g., Minnesota Leisure Time Questioneairaylor et al., 1978). From many studies it is
known that these FITT measures have substantidéege of reliability and validity (Sallis &
Owen, 1999, pp. 76-79).

To measur@ain experienc@atients were asked how often they suffered frioen t
following conditions: headache, pain in the neblk, shoulders, the back, the arms and/or hands,
the legs and/or feet, and joint pain. The five-poasponse scale ranged from “never” (coded as
1) to “very often” (coded as 5). For the constroietof a “Pain Index” the values of the seven
items were summed up and divided by seven. Des@iptatistics for the Pain Index at t1 were:
M=3.53;SE=0.05;SD=0.71; median=3.57; skewness=-0.30; excess=-0aBge=1-5).

RESULTS

Of the 403 participants who were selected for tbdys(intent-to-treat sample), 220 provided data
on all 5 points of measurement (completer sampliglufe 2). Subsequently, we focus on the
findings from the completer sample; afterwards empare these findings with those obtained

from the intent-to-treat sample.



15

Completer analyses
(1) Behavior change: Meanbleans in the Physical Exercise Index are showngarg 3a. An
analysis of covariance for repeated measie220) with sex and age as covariates yielded a
significant interaction term group-by-timg [3, 648) = 10.69p = .001;1? = .05] indicating a
substantial effect of the MoVo-LISA intervention tire level of physical exercise. Sex and age
were considered as covariates because both griftgred substantially on these two variables
(see Table 1). However, since both covariates dicghow significant effects on the dependent
variable we subsequently report observed meansafhosted for sex and age): At tl all
participants reported to perform no physical exs¢l = 0 min/week) since this was the
selection criterion. At t2 (end of clinic stay) tkevas no assessment of physical exercise: the
specific exercise therapy provided at the cliniswat comparable with normal daily exercise
performed before and after the clinic stay. Six kgeafter discharge (t3) the level of physical
exercise had increased in both groups althougmtiiement was much higher in the intervention
than in the control group [156.0 vs. 83.5 min/weeki, 218) = 27.3p=.000;1? = .11;d=.72].
Six months after discharge (t4) the level of phgisexercise had diminished in both groups but
the intervention group remained markedly more adinan the control group [91.7 vs. 59.5
min/week;F (1, 218) = 5.9p=.016;1? = .03;d=.33]. Finally, at the 12 month follow-up (t5) the
difference between both groups was still 28.5 ma@gkv[96.1 vs. 67.6 min/week;(1, 218) = 3.9;
p=.050;n* = .02;d=.27].

— Figure 3a and 3b: Means and prevalences of physical exereise
(2) Behavior change: Prevalendeigure 3b displays the percentage of participaris meported
exercising at least 60 minutes per week (Physigaldse Index> 60 min/weekN=220). Both

groups started at t1 with a prevalence rate of @#oh was one of the inclusion criteria). Six
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weeks after discharge (t3) there was a great iser&a78.4% in the intervention group and 46.2%
in the control group (group difference at$3:22.6;p=.000;¢ =.321;d=.68). Afterwards
prevalence rates were reduced substantially in giathps at t4 to 47.7% and 33.3%, respectively
(x3=4.6;p=.032;¢ =.145;d=.29). Finally, at t5 in the intervention group thercentage of active
persons was 17.4% higher than in the control g(600% vs. 32.6%2=6.7;p=.010;¢ =.175;
d=.35).
(3) Health change: Means in the Pain Ind€igure 4 illustrates the intervention effect on the
health indicator “pain experience”. An analysicofariance for repeated measumndsZ20)
using the Pain Index as dependent variable andsgxage as covariates yielded a significant
interaction term group-by-timé[(4, 824) = 3.16p < .014;n% = .0J. Since both covariates
showed significant effects on the dependent vagiabkans in Figure 4 were adjusted for sex and
age. Starting at t1 with rather high levels of paioth groups profited substantially from the
therapeutic programmes at the clinic (parallel dase from t1 to t2 in both groups). Note that
there waso significant difference between both groups at {2psuting the contention that the
primary focus of MoVo-LISA is on behavior changand not on the change in the health
condition. At t2, in the intervention group the qeed exercise behavior did not yet exist and
could therefore not have led to any health diffeesn However, while in the control group the
level of pain re-increased steadily from t2 toitbthe intervention group it remained rather stable
at a stage that was reached at the end of the skiay. Presumably, the higher level of physical
exercise in the intervention group (see Figurear®h3b) led to a significant lower level of pain
after 12 months (mean difference 3.08 vs. 2F7€L, 206) = 6.61p=.011;n° = .03;d=.36).

— Figure 4: Pain experience

I ntent-to-treat analyses
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All analyses of the preceding paragraph (completetyses) were repeated with the intent-to-
treat sample (intervention group=151; control groupn=252; see Figure 2) using tlast
observation carry-forwaranethod (Shao & Zhong, 2003). Results of the interiteat analyses
are summarized in Table 2. Analyses of covariancedpeated measures with sex and age as
covariates yielded a significant group-by-time ratgion term for Analysis 1H[3, 1197] = 8.90;
p<.001;n°=0.02). In Analysis 3 the interaction term did nedch the level of statistical
significance F [4, 1576] = 1.86p = 0.12;n” = 0.01). In Analyses 1 and 2 (Physical Exercise
Index) between group comparisons revealed sigmifiddferences at t3, t4, and t5 (pivalues <
.03); Analysis 3 (Pain Index) yielded significarfferences at t3 = .05) and t5f¢ = .03), but no
significant differences at tp[= .11]). In general, the intent-to-treat analysesfirm the pattern
of findings from the completer analyses.

— Table 2: Intent-to-treat analyses
DISCUSSION

Results of both the completer and intent-to-treafyses suggest that the MoVo-LISA
intervention was effective in increasing the lesephysical exercise in patients who were
inactive before their participation in a rehabtiba programme. Twelve months after discharge,
the intervention group was still more active thia@ isual care group by 28.5 minutes per week
(p=.05) (completer sample). Furthermore, at thiofgtup 50% of the MoVo-LISA patients were
active for at least 60 minutes per week but onB638 the usual care patients=(01) (completer
sample). These findings deserve special attentioadveral reasons:

The behavioral effects seem to be relatively stroomgpared to the findings of previous
studies. In the review by Hillsdon et al. (2005)stody found significant differences in physical

activity levels between the intervention and congroup at the 12 month follow-up. A more
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recent intervention study by Moore et al. (200@&)lso conducted in a rehab setting and in many
respects comparable to MoVo-LISAreported a mean difference of only 8 minutes pegkv
between the intervention and control group at dliew-up after one year. We attribute MoVo-
LISA’s success primarily to the systematic translabf theoretical concepts (MoVo process
model) into a methodically planned, interactiveugrantervention (in contrast to interventions
that mainly rely on individual paper-pencil workgefilling out working-books).

Furthermore, intervention effects may be considésaang” because in the study clinic
even the usual care was conducted at a high quedigy. This is not only concluded from the
personal impression that we received during theymasits to the clinic, but also from the
marked improvements from t1 to t3 in the contrauyr (see Figures 3a+b and 4). Therefore,
additional intervention effects were not easilyauplished; the net effect of 28.5 minutes per
week after 12 months is therefore an indication eticcessful intervention strategy over and
above that of the established “good practice”.

Effects can be reproduced because they were achiva standardized programme
documented in a detailed curriculum (Gohner & Fu@@97). The five instructors who carried
out the MoVo-LISA intervention at the study climeported that “in general we realized the
programme as put down in the curriculum”, but afirse with personal modifications when
required by the specific group situation. The stors were regular members of the clinic staff
without any previous experience in lifestyle mochtion programmes.

Effects were obtained at a relatively low cost. peesonnel costs of the MoVo-LISA
intervention are comprised of the requirementgHerfirst group meeting (60 min for 6 patients),
the one-on-one meeting (10 min for 1 patient),sbeond group meeting (90 min for 6 patients),

the postal reminder after 3 weeks (10 min per pgti@and the telephone call after 5 weeks (10-15
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min per patient). This adds up to about 60 minptrspatient (without preparation time). These
60 minutes seem to be a good investment if thqy togbrevent the reoccurrence of the medical
conditions that were the reason for the clinic stay

Results provide evidence that MoVo-LISA may notydmhve the potential to change the
behavior, but may also help to prevent the reoecuwe of medical conditions that would make
further clinic stays necessary. Figure 4 showsdhahg the months following discharge, the
level of pain in the intervention group remainedag as it was at the end of the clinic stay,
whereas in the control group the level of pain ffow-increased. The difference in development
of pain experience is probably due to the diffetenels of physical exercise in the intervention
and control group. From this result we can leaat thoften takes many months of regular
physical exercise, beforeunder real world conditions its health protecting properties can be
substantiated.

The external validity of these findings should bghhbecause the recruitment of
participants was not seriously biased by self-siglecAll patients entering the clinic during a
specific period were eligible for recruitment iethhad a chronic orthopaedic condition and if
they reported to be sedentary. Patients who meetbeteria were automatically selected for the
“MoVo-LISA course” and had it prescribed by theirysicians as a regular part of their personal
rehab programme. Of those selected, 9.9% did ntitipate in the intervention. Although this
non-compliance contains some elements of self-sete¢he external validity of the study may
not be seriously limited by the recruitment of naated volunteers.

Finally, it should be mentioned that not only tlxereise behavior, but also the underlying

psychological mediators (as outlined in Figure &yevpositively affected by MoVo-LISA. The
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intervention effects on these mediators are comaiekwill therefore be published elsewhere
(Gohner, Seelig & Fuchs, in press).

Limitations

Control group A major threat to the internal validity of thadiings originates from the non-
randomized design of the study. In investigatidkes the one we have presented in this paper the
recruitment procedure of the intervention and adrgroup can not be basedat reasonable costs
— on randomization because the intervention conefstschange of the whole institution with all
staff (creating a “MoVo climate” in the clinic). fandomized assignment of patients to different
treatment conditions within the same time pericetéfore is not possible. For this reason we
applied a sequential group design in which thercbgroup and intervention group were
recruited consecutively (November 2005 until Ma2€96 and May until July 2006,

respectively). Both groups were selected accorttirthe same procedures and criteria, the only
difference lies in the period of observation oemention. Although at the t1-assessment both
groups turned out to be highly comparable with réga socio-demographic variables (Table 1)
and psychological characteristics (Gohner etralpress), it is possible that the different periods
of observation or intervention may have had a syate impact on the findings. It could be that
the difference between the groupfor instance 6 weeks after discharge (see Figare 3b)- is
partly due to seasonal factors. One may conteridMb®o-LISA participants became more

active because it was summer when they left timccdind it might be easier to start new activities
at this time of the year. When the control grouptlee clinic in fall or winter, this could have

been an unfavourable time to begin regular exertlsevever, there are two arguments that speak
against this “season-hypothesis”: (1) There issoeetific or “every day”) evidence that it is

easier to start a new exercise behavior in suminaer ih fall or winter. Fitness centres do not
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report higher admission rates for summer than fatew months (DSSV, 2007). (2) Even if there
were such seasonal effects, they should show bptimgroups as distinctive behavior patterns
(i.e., there should be higher levels of physicareise in both groups at those times of assessment
that took place during the summer months). Howewar jn-depth analysesnot reported here

did not identify such patterns. We therefore asstiraethe findings have not been substantially
biased by seasonal factors.

Social desirabilityOne may argue that the observed intervention isfifee biased by
socially desired response tendencies that aregsron the intervention than in the control group.
The applied intervention activities (group meetingse-on-one meeting, postal reminder, and
telephone call) may have contributed to a speciairoitment to the study that could dispose
intervention participants to report more “desiregSults. We cannot completely rule out the
occurrence of such a biased response. With thgratien of MoVo-LISA in the regular clinic
programme and not highlighting it as a special watimn of a research group, we tried to
counteract this potential problem beforehand. Furttore, the almost identical means on the Pain
Index for the intervention and control group at émel of the clinic stay (t2) (Figure 4) also
suggest that social desirability effects in bothugs are similar and therefore do not seriously
threaten the internal validity of results.

Future prospects

There is no intervention equally suited to everydifgh any specific programme we can only
ever reach a certain segment of the population ¢Mzaet al., 2000). This is also true for the
MoVo-LISA intervention. Results reported in thisgea suggest that with MoVo-LISA we are
able to reach another 15-20% of all sedentary pigti@ho are ready for change but who would

not receive sufficient guidance from the usual bepegrammes to actually transform their
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readiness into concrete actions. With MoVo-LIS/Ae thte of those who exercise at least 60
min/week increased up to 50% after 12 months (ocbgtoup: 33%; Figure 3) also indicating

that 50% of the target group remained un-affectethls intervention. For those persons other
programmes need to be developed that better maahsbcial and personal predispositions.
Further analyses of the data will reveal the pshadioal characteristics of those participants that
profited most from the MoVo-LISA intervention. Baken these characteristics screening
procedures should be developed to help identifgetmatients for which MoVo-LISA would be

the optimal answer to their physical inactivityidtexpected that in such selected groups, the rate

of effectiveness of the programme can be markeuhaeced differential interventioh
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Figure 1:

The MoVo process model
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Figure 2:

Participant flow (values are n)
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1. Chronic condition
2. Physical inactivity
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Figure 3a and 3b:
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3a) Means of physical exercise (min per week); 3b) Percentage of participants who exercise
for at least 60 minutes per week. Changes in the intervention group (n=88) and control group
(n=132) from t1 to t5
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Figure 4:

Means of pain experience: Changes in the intervention group (n=88) and control group
(n=132) from t1 to t5 (adjusted for sex and age)
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Table 1

Demographic Characteristics of the Sample at Baseline (t1)

intervention control difference
group group between

Characteristic (n=88) (n=132) groups
Age [years; M (SD)] 52.3 (6.3) 50.2 (7.2) p=.03
Body Mass Index [kg/mZ M (SD)] 29.0 (4.9 28.6 (5.3) p=.54
Sex [n; (% of group)]

Female 57  (64.8) 69 (52.3) p=.07
Partnership [n; (% of group)]

Alone living 18 (20.5) 21  (15.9)

With partner 70  (79.5) 111 (84.1) p=.39
Education [n; (% of group)]

No degree 1 (1.2) 3 (2.3)

Hauptschule® 46  (52.3) 66 (50.0)

Realschule” 26  (29.5) 29  (22.0)

Abitur® 4 (4.5) 7 (5.3)

University 5 (5.7 18 (13.6)

Other 6 (6.8) 9 (6.8) p=.43
Employment status [n; (% of group)]

Currently unemployed 9 (10.2) 6 (4.5)

Part time work 20 (22.7) 33  (25.0)

Full time work 59 (67.0) 93 (70.5) p=.26
Rehab history [n; (% of group)]

In-patient treatment before 43  (49.4) 57 (43.2) p=.36

#pasic secondary school; ® middle-level secondary school; ¢ general qualification for university entrance; M

= mean; SD = standard deviation; n = number of cases.
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Intent-to-treat analyses: Scores at last observation

31

t1 t2 t3 t4 t5
Analysis 1: IG 0.0 112.8 75.7 78.3
Physical Exercise Index (0.0) - (8-4) (7.7) (8.3)
means (standard error) 0.0 63.2 50.4 55.7
[min/week] CG (0.0) : (6.5) 6.0) 6.4)
Analysis 2: IG 0.0 - 58.1 40.3 415
Physical Exercise Index
percentage cG 0.0 33.8 27.5 26.7
(= 60 min/week) ' ] ' ' '
An_alysis 3 IG 35 2.9 2.8 2.9 2.9
Pain Index (0.1) (0.1) (0.2) (0.2) (0.1)
means (standard error)
cG 3.6 2.9 3.0 3.1 3.1
(0.12) (0.1) (0.2) (0.1) (0.1)

t1 = 2 weeks before clinic; t2 = end of clinic stay; t3 = 6 weeks after clinic; t4 = 6 months after clinic; t5 = 12

months after clinic; IG = intervention group (n=151); CG = control group (n=252)



