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Objective: Stroke is the most common cause of physical impairment, and having already had a stroke

dramatically increases the risk of having another one. Although greater physical activity lowers rates

of stroke recurrence, patients often fail to act in line with this recommendation. The present

intervention tested whether teaching the self-regulation strategy of mental contrasting (MC) with

implementation intentions (II; MCII) improves stroke patients’ physical activity and weight loss

over 1 year compared with 2 information-only, control interventions. Research Method: Participants

were 183 stroke survivors who were capable of adhering to physical activity recommendations (age:

M � 57 years; body mass index (BMI): M � 30). Patients were randomized to 3 conditions:

unstructured information (n � 61), structured information (n � 62), and structured information plus

MCII (n � 60). Patients’ physical activity was assessed 50 weeks after they had left the rehabili-

tation hospital using the Baecke Inventory (Baecke, Burema, & Frijters, 1982), and by diaries

provided at 2 consecutive weekends after 0, 10, 20, 30, 40, and 50 weeks. Diaries were also used

to assess weight change. Results: MCII participants were more physically active after the 50 weeks

(Baecke Inventory: 2.74 vs. 2.59, p � .05; diary: 62.45 vs. 54.11, p � .03) and lost more weight

(2.15 kg, p � .02) compared with participants in the control conditions. Conclusions: Teaching the

MCII self-regulation strategy enhanced long-term physical activity in stroke patients relative to

health information on its own. MCII thus qualifies as an effective intervention technique to improve

secondary stroke prevention.

Impact and Implications

Stroke is the fourth most common cause of death and is a major cause of physical impairment

(Towfighi & Saver, 2011). People who already experienced a stroke have a 15 times higher risk of

another stroke than the general population (Croquelois & Bogousslavsky, 2006). After surviving a

first stroke, it is thus especially critical to prevent further strokes. Pharmaceutical therapies for

biological risk factors such as arterial hypertension, diabetes mellitus, and high cholesterol levels are

standard for secondary prevention. The appearance of secondary strokes can be further reduced by

50–70% also by addressing behavioral risk factors (i.e., lifestyle) such as physical inactivity, poor

diet, overweight/obesity, drug use (e.g., alcohol, nicotine), and ineffective coping with stress (e.g.,

Field et al., 2001; Gerischer, Flöel, & Endres, 2015; Hankey & Warlow, 1999; Kulshreshtha et al.,

2013; Redfern, McKevitt, Dundas, Rudd, & Wolfe, 2000). However, to change people’s lifestyles,

simply educating them on risk behavior factors is not sufficient and thus more sophisticated

treatments are required to effectively support patients’ behavior change (e.g., Johnston, 1999; Marcus

et al., 2000; Milne, Orbell, & Sheeran, 2002; Sheeran, Webb, & Gollwitzer, 2005). Mental
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contrasting (MC) with implementation intentions (II; MCII) is a self-regulatory technique that draws

on people’s imagery and has been shown to foster behavior change in the short-term and long-term

(Oettingen & Gollwitzer, 2010, 2015). The procedure of MC entails, first, naming a most important

concern in a certain area (e.g., becoming physically more active). Second, mentally elaborating the

desired future of having successfully addressed this concern (e.g., being fit). Third, elaborating the

critical inner obstacle of present reality standing in the way of realizing the desired future (e.g.,

feeling tired after work; Oettingen, 2000, 2014). II are “if-then” plans that specify when, where, and

how a goal intention (“I want to be physically active”) should be implemented (e.g., “If I come home

tired after work, then I will put on my sneakers and go for a walk!”; Gollwitzer, 1993, 2014). Both

strategies combined enable successful behavior change and encompass committing to, and effectively

pursuing, goals, as well as planning how to overcome obstacles to goal attainment. The present

research focuses on physical activity and weight loss. Recent meta-analyses indicate that stroke

survivors undertake fewer than 4,500 steps per day on average (Field, Gebruers, Shanmuga

Sundaram, Nicholson, & Mead, 2013) and that physical activity decreases the risk of secondary

strokes (Billinger et al., 2014; Gordon et al., 2004; also see Autenrieth et al., 2013). However,

interventions to promote stroke survivors’ physical activity are few, methodologically weak, and

mostly ineffective (Morris, MacGillivray, & MacFarlane, 2014). The present study shows that the

self-regulation strategy of MCII can augment health education approaches in order to effectively

promote physical activity and weight loss among stroke survivors over 1 year. Given the incidence

of cardiovascular disease, cancer, and other diseases where physical activity and weight loss are

recommended for secondary prevention, the present findings suggest that MCII is a time- and

cost-effective behavior change intervention that warrants further testing by researchers in behavioral

medicine.

Keywords: health-behavior change, mental contrasting, implementation intentions, secondary stroke

prevention, self-regulation

Introduction

Much empirical evidence indicates that stroke reoccurrence

rates are reduced by engaging in relevant health behaviors such as

smoking cessation, improved diet, greater physical activity, and

weight loss (e.g., Goldstein et al., 2006). However, many stroke

patients do not receive appropriate secondary prevention interven-

tions geared at changes in health behavior (Girot et al., 2005).

Kothari and colleagues (1997) found that 43% of stroke patients

could not generate a single factor affecting the risk of stroke

recurrence (see also Croquelois & Bogousslavsky, 2006; Nicol &

Thrift, 2005). Accordingly, many secondary prevention interven-

tions try to create awareness of behavioral risk factors in stroke

patients and to provide patients with recommendations for appro-

priate health behaviors.

However, merely offering information on risk factors and how

to reduce risk may not be sufficient, as people often fail to translate

their acquired knowledge into action (e.g., Johnston, 1999; Marcus

et al., 2000; Milne et al., 2002; Sheeran et al., 2005). A recent

meta-analysis compared 11 intervention studies using different

approaches to improve physical activity among stroke survivors

(e.g., motivational interviewing, setting specific goals, supervised

exercise programs; Morris et al., 2014). The success of the inter-

ventions was modest; only three of the 11 studies showed any

effects favoring the intervention group. The authors stress that

individualized tailored counseling, per se or in conjunction with

tailored exercise programs, were the most effective in heightening

participation in physical activity after stroke. Importantly, in-

creased levels of physical exercise are found to effectively de-

crease the risk for secondary strokes (Billinger et al., 2014; Gordon

et al., 2004; also see Autenrieth et al., 2013). In the present

research, we therefore aimed to test a psychological self-regulation

technique that has been found to allow people to improve their

physical activity by acting as their own counselors (Christiansen,

Oettingen, Dahme, & Klinger, 2010; Stadler, Oettingen, & Goll-

witzer, 2009).

To help people translate relevant information into health behav-

ior change, secondary prevention interventions should not con-

tent themselves with educating stroke survivors about risk

factors and giving respective behavioral recommendations.

Rather, they should teach self-regulatory strategies that people can

use autonomously to translate the acquired knowledge into actual

behavior change. MCII qualifies as such a strategy (Oettingen,

2012, 2014; Oettingen & Gollwitzer, 2010). MCII encompasses

two self-regulation strategies, MC (Oettingen, 2000, 2012; Oettin-

gen, Pak, & Schnetter, 2001) and II (Gollwitzer, 1999; Gollwitzer

& Sheeran, 2006) and leads to greater behavior change compared

with deployment of either strategy on its own (e.g., Adriaanse et

al., 2010; Kirk, Oettingen, & Gollwitzer, 2011). MCII proved

highly effective in increasing physical activity among healthy

adults (Stadler et al., 2009) and patients with chronic back pain

(Christiansen et al., 2010) and thus warrants testing with stroke

survivors.

Improving Self-Regulation: MCII

Successful behavior change encompasses committing to, and

effectively pursuing, goals, as well as planning how to overcome

obstacles to goal attainment. MCII is a self-regulation strategy that

targets both goal commitment and goal implementation. MCII

combines the benefits of MC with those of forming II. MC entails

three steps. Individuals first name their most important concern in
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a certain area (e.g., becoming physically active). Second, partici-

pants imagine and elaborate the desired future of having success-

fully addressed this concern (e.g., being fit). Lastly, they imagine

and elaborate the present reality standing in the way of realizing

the desired future (e.g., feeling tired after work). Realizing that the

desired future is not yet attained, expectations of success become

activated and when these expectations are high, people become

energized and actively pursue their desired future (Oettingen,

2012).

MC benefits rates of goal attainment via cognitive and motiva-

tional mechanisms. MC of feasible wishes forges a strong mental

association between the desired future and the obstacles of reality,

as well as between the obstacles of present reality and the instru-

mental means to overcome these obstacles (Kappes & Oettingen,

2014; Kappes, Singmann, & Oettingen, 2012). These mental as-

sociations in turn induce energization (Oettingen et al., 2009) and

a readiness to plan how to overcome the obstacles and attain the

goal (Kappes, Wendt, Reinelt, & Oettingen, 2013; Oettingen et al.,

2001). The effectiveness of MC in facilitating goal attainment has

been demonstrated in many studies pertaining to various life

domains such as health, achievement, and social interactions (e.g.,

Oettingen, 2000; Oettingen, Marquardt, & Gollwitzer, 2012; Oet-

tingen, Mayer, & Thorpe, 2010; Oettingen et al., 2001; Oettingen,

Stephens, Mayer, & Brinkmann, 2010; Sheeran, Harris, Vaughan,

Oettingen, & Gollwitzer, 2013; see reviews by Oettingen, 2012,

2014).

Although MC on its own can successfully induce determined

goal pursuit and attainment, people often stumble en route to the

goal when difficult or complex hindrances are encountered (e.g.,

when the goal involves changing a habitual behavior; Adriaanse,

Gollwitzer, De Ridder, de Wit, & Kroese, 2011; Webb & Sheeran,

2006). Forming II facilitates overcoming such hurdles. II are

“if-then” plans that specify when, where, and how a goal intention

(“I want to be physically active”) should be implemented (e.g., “If

I come home tired after work, then I will put on my sneakers and

go for a walk!”; Gollwitzer, 1993, 1999, 2014). Forming an

implementation intention induces a perceptual readiness to recog-

nize the critical situation specified in the if-part (e.g., Achtziger,

Bayer, & Gollwitzer, 2012; Parks-Stamm, Gollwitzer, & Oettin-

gen, 2007; Webb & Sheeran, 2007), and it links this situation to a

goal-directed response specified in the then-part of the plan. In this

way, control over the specified response is delegated to the se-

lected critical situational cue and the response is enacted swiftly

and effortlessly (i.e., automatically) as soon as the critical situation

is encountered (e.g., Bayer, Achtziger, Gollwitzer, & Moskowitz,

2009; Brandstätter, Lengfelder, & Gollwitzer, 2001; Gollwitzer &

Brandstätter, 1997; Miles & Proctor, 2008; Webb & Sheeran,

2007, 2008). The effectiveness of forming II has been demon-

strated in numerous goal domains (for reviews, see Gollwitzer,

2014; Gollwitzer & Oettingen, 2016; Gollwitzer & Sheeran, 2006)

including physical activity (see Bélanger-Gravel, Godin, &

Amireault, 2013, for a meta-analysis).

The MCII intervention is different from motivational interview-

ing, which is a well-known intervention that focuses on enhancing

people’s motivation to change a problematic behavior (e.g., pro-

crastination; Miller & Rollnick, 2002). Motivational interviewing

draws upon the transtheoretical model of behavior change which

specifies five stages of behavior change (Prochaska, DiClemente,

& Norcross, 1992): the precontemplation stage (people still lack

the desire to change their behavior), the contemplation stage (peo-

ple do have the desire to change but they are only deliberating the

pros and cons of change), the preparation stage (people have

committed themselves and may have already taken a few steps),

the action phase (individuals take time and exert energy into

changing their critical behavior), and finally the maintenance stage

(people uphold their changed behavior and shelter themselves

from relapse). Critical ingredients of motivational interviewing are

(a) to clarify the stage a person sees herself regarding her prob-

lematic behavior, and (b) to continuously climb to the next stage.

In motivational interviewing the mentor deploys certain rules to

guide the mentee through the stages of change (e.g., showing

empathy through reflective listening, rolling with resistance) in

order to trigger and support change talk in the mentee. Change talk

means talking about the pros and cons of change, the goals of

changing one’s behavior, and, in addition, the self-efficacy to be

able to change the critical behavior. MCII, in contrast, tries to help

people who are highly motivated to make a change to translate

their good intentions into respective actions. Specifically, it assists

people to intensely imagine and mentally experience the desired

future to then switch to discovering and imagining the most critical

inner obstacle that stands in the way of moving forward. Finally,

people make if-then plans (i.e., II) that specify how these obstacles

are to be overcome when they are encountered.

The Present Research

The current study tests the effectiveness of teaching MCII to

stroke patients in order to improve their physical activity and

promote weight loss. Participants were randomly assigned to three

conditions. In the unstructured information condition, participants

received a traditional secondary stroke prevention intervention

(i.e., treatment as usual). Specifically, specialists employed by the

hospitals provided health information on the topics of their exper-

tise (e.g., stroke and stress). In the structured information condi-

tion, the participants learned the same health information; how-

ever, trained interventionists used standardized materials to

provide the information. In the structured information plus MCII

condition, patients received the structured information intervention

and were also taught how to apply the MCII self-regulation strat-

egy. As two out of every three stroke survivors are overweight

(Kesarwani, Perez, Lopez, Wong, & Franklin, 2009) and increased

physical activity engenders weight loss (Garrow & Summerbell,

1995), both physical activity and weight loss were used as out-

comes here. The study had a primary and a secondary goal. The

primary goal was to test whether the information plus MCII

condition would lead to greater physical activity and weight loss

compared with the two information conditions. The secondary goal

was to test whether the structured information condition would

lead to greater physical activity and weight loss compared with the

unstructured information condition.

Method

Design

The study was a single-blinded, longitudinal randomized con-

trolled trial and had a hierarchical design. The overarching factor

was MCII intervention (MCII: present vs. absent) and the nested
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factor was type of control condition (unstructured information vs.

structured information). All interventions were implemented in

parallel in each of three neurological rehabilitation hospitals called

Kliniken Schmieder (located in Allensbach, Gailingen, and Kon-

stanz; Germany). The trial was registered in Gesis: Sofis (No.

20110883).

Participants and Recruitment

During the first week of rehabilitation, hospital physicians

checked patients who had a stroke of arteriosclerotic origin for

eligibility. Physicians excluded patients who were unable to follow

instructions or exercise guidelines (e.g., patients with aphasia,

apraxia, dementia, or severe depression) and patients with physical

constraints that would hinder engagement in physical exercise

(e.g., patients with severe hemiparesis). Eligible patients were

informed about the purpose of the study and given a consent form.

All patients arriving within a week (i.e., between Monday and

Sunday) were randomly assigned to one of three conditions (group

size ranged between 4 and 8 patients) following a fixed random-

ization plan.

Procedure

All interventions began the second week after patients arrived at

the hospitals and lasted for three weeks. The interventions each

consisted of two separate 1-hr lessons per week (6 lessons in total).

The number of sessions and the time per session was the same for

all conditions. Participants received their respective intervention in

groups of at least three but no more than 12 people. In all

conditions, interventionists and experts educated patients about

behavioral risk factors for stroke (i.e., lack of physical activity,

unhealthy diet, use of drugs like alcohol and nicotine, high blood

pressure, obesity, and ineffective coping with stress), and provided

recommendations for risk reduction (concerning physical activity,

healthy diet, weight loss for overweight persons, and coping with

stress). Recommendations for physical activity specified walking

for 30 min each day, and engaging in 1 hr of endurance sports three

to four times a week. Participants were encouraged to undertake

endurance sports rather than other sports with load peaks (e.g.,

soccer or volleyball) or only minimal load (e.g., billiards or golf).

Dietary recommendations were based on the guidelines of the

World Health Organization (Ness, 2004). Recommendations to

cope with stress focused on preventing the occurrence of stress and

reappraising stressors, as well as decreasing stress through taking

breaks, engaging in physical activity (i.e., walking and endurance

sports), and improving one’s time management. After each lesson,

a multiple-choice test was distributed to ensure that participants

had processed the information provided.

Unstructured information condition. Participants were edu-

cated by experts in stroke-related topics: medical doctors covered

strokes, blood pressure, obesity, and drugs; dieticians covered diet;

physical therapists covered regular physical activity and sports;

and psychologists covered stress coping. The experts each fol-

lowed their own didactic style using their own materials. Partici-

pants were encouraged to raise questions they had concerning

behavior change and to openly discuss them. This type of program

is in line with traditional secondary prevention interventions and

can be considered a treatment as usual control condition.

Structured information condition. In this second control

condition, the experts’ lessons from the unstructured information

intervention were standardized. That is, all lessons were conducted

by one-and-the-same interventionist who covered the whole cur-

riculum. The interventionist followed a standardized teaching

manual, delivered PowerPoint presentations, and handed out in-

formation brochures at the end of each lesson. Lessons had the

following sequence: general information on strokes and risk fac-

tors (Lesson 1), specific information on blood pressure (Lesson 2),

specific information on physical activity and obesity (Lesson 3),

specific information on healthy diet (Lesson 4), specific informa-

tion on stress and coping (Lesson 5), and specific information on

drug (ab)use (Lesson 6). Two trained psychologists led the struc-

tured interventions. They were both trained how to teach patients

about risk factors and answer all critical questions by the experts

who conducted the unstructured information intervention.

Structured information plus MCII condition. In the MCII

intervention condition, participants received the structured infor-

mation intervention and were also taught how to apply MCII to

their health-related wishes and concerns. This intervention was

also conducted by the interventionists who provided the structured

information intervention. The structured information plus MCII

intervention also consisted of six lessons. However, to save time

for teaching MCII, the lessons on stroke and blood pressure, and

the lessons on stress coping and drug (ab)use were each merged

into single lessons, resulting in four health information lessons

altogether. Importantly, none of the health information was left

out, but time for discussion was shortened. Participants were

taught how to use the MCII self-regulation strategy and they

practiced applying it to two concerns, one pertaining to being

physically more active (e.g., cycling three times a week) and the

other to eating more healthy foods (e.g., eating several portions of

fruit and vegetables a day), each in a separate lesson.1

The interventionist taught the MCII self-regulation strategy us-

ing a scripted manual based on research summarized by Oettingen

(2012, 2014). The MCII training to become more physically active

invited participants to first jot down their most important wish (i.e.,

concern) about improving their regular physical activity with

respect to endurance sports that was both challenging and feasible

(e.g., “cycling regularly”). Second, the most important positive

outcome of realizing this wish was identified (e.g., “reducing the

risk for further strokes”), and participants imagined events and

experiences associated with this positive outcome. Third, the most

critical personal obstacle in themselves that prevents them from

realizing their wish was specified by participants (e.g., “being

distracted by things that seem more important”), and they imag-

ined events and experiences associated with this obstacle. Fourth,

participants were requested to form at least one out of three

possible if-then plans (Stadler, Oettingen, & Gollwitzer, 2010)

using their answers to the following questions: (a) “When and

where does the obstacle occur, and what can I do to overcome or

circumvent the obstacle?”; (b) “When and where is an opportunity

to prevent the obstacle from occurring, and what can I do to

prevent it from occurring?”; and (c) “When and where is a good

opportunity for me to act in a goal-directed way, and what would

1 Data on participants’ healthy eating are not addressed in the present
study.
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the goal-directed action be?” For instance, a participant who has

identified the obstacle of having better things to do might form

the implementation intention, “If I feel there are better things to

do, then I will change my outfit and go jogging anyway!” To

prevent the obstacle from occurring, this participant could use

the implementation intention, “And when I plan out my day in

the morning, then I will make an appointment at the gym at

5pm!” To use a good opportunity to do sports, the implemen-

tation intention could be: “If I have free time in the morning,

then I will instantly change and go jogging!” Participants were

then handed out cards (about the size of a credit card) listing the

four steps of the MCII procedure, and were encouraged to use

the MCII self-regulation strategy as often as possible during the

coming weeks.

Measures

Information on demographic characteristics, blood pressure,

weight, height, BMI, the Baecke Inventory (Baecke et al., 1982),

the 12-Item Short-Form Health Survey (Ware, Kosinski, & Keller,

1996), and the Social Desirability Scale-17 (Stöber, 2001) were

each obtained at baseline (before lessons began).

Health knowledge. Immediately after each of the six infor-

mation lessons, participants answered a knowledge test with

multiple-choice questions regarding the information provided in

the respective lesson (e.g., “How long and how often should you

go for a walk?”). The mean of the six test scores formed partici-

pants’ health knowledge score.

Physical activity: Baecke Inventory. The Baecke Inventory

(i.e., the short questionnaire for habitual physical activity) pro-

vided two measures of physical activity. Participants completed

the inventory at baseline (i.e., immediately after agreeing to par-

ticipate in the study and before the lessons had started), and a

second time 50 weeks after they had left the rehabilitation hospital

as follow up. The Baecke Inventory comprises three subscales

measuring (a) sports activities during leisure time (i.e., 4 items; the

two most practiced sports are coded with respect to their physical

load and frequency), (b) other physical activity during leisure time

(i.e., 7 items; e.g., “During leisure time I sweat,” 5-point scale,

never to always), and (c) physical activity at work (i.e., 8 items;

e.g., “During work I sit,” 5-point scale, never to always). Subscale

scores were the mean of the respective items. The present study

used the Sports Activities and the Other Physical Activity sub-

scales, but not the Physical Activity at Work subscale as many

patients did not work anymore or had a highly varied workload due

to the stroke.

Physical activity and weight loss: Diary measures. Diaries

were administered right after the patients left the hospital and then

every 10 weeks covering a time period of 50 weeks (i.e., six diaries

at 0, 10, 20, 30, 40, and 50 weeks after participants had left the

hospital). Each diary was filled out on two consecutive weekends

(i.e., each diary included two sheets to be filled out, one for each

weekend). Participants rated “How well did you follow the rec-

ommendations for physical activity in the last week?” on a 10-cm

line ranging from 0% to 100%. Participants also recorded their

current weight in the diaries by entering the number of kilograms

in a box.

Data Analyses

The first three steps of the analyses involved tests of attrition

and randomization, and manipulation checks. First, to test whether

attrition was random, frequencies of lost participants were entered

into a repeated-measures analysis of variance (ANOVA) with

condition (i.e., unstructured information vs. structured informa-

tion vs. structured information plus MCII) and rehabilitation

hospital (i.e., Hospital 1 vs. Hospital 2 vs. Hospital 3) as

between-participants factors and the six follow-up times as within-

persons factor. Second, to verify that randomization yielded com-

parable samples, we computed ANOVAs with condition and re-

habilitation hospital as between-participants factors and baseline

characteristics as the dependent variables. Third, to test interven-

tion effects on health knowledge we computed an ANOVA with

condition and rehabilitation hospital as between-participants fac-

tors.

The next set of analyses tested the effect of MCII and type of

control condition on physical activity and weight loss outcomes.

Both intention to treat and explanatory analyses were undertaken.

The first two indices of physical activity were the Sports Activities

and Other Physical Activity subscales of the Baecke Inventory

that were taken at both baseline and 50 weeks after participants

had left the rehabilitation hospital. To assess change in sports

activity and other physical activity, hierarchical analyses of

covariance (ANCOVAs) were undertaken with MCII (present vs.

absent) as the overarching factor, type of control condition (un-

structured information vs. structured information) as the nested

factor, and baseline scores as the covariate. In the intention to treat

analyses, baseline scores were imputed when values were missing

at 50 weeks. The third index of physical activity was participants’

diary entries at 0, 10, 20, 30, 40, and 50 weeks after leaving the

hospital. In the intention to treat analysis, we replaced missing

physical activity scores with those of the previous diary, and

computed the mean physical activity across the six diaries. These

data were then submitted to a hierarchical ANOVA with MCII

(present vs. absent) as the overarching factor, and type of control

condition (unstructured information vs. structured information) as

the nested factor. Weight loss was computed by subtracting the

weight reported in each diary entry from baseline weight. In

intention to treat analyses, missing weight values were replaced

either with those of the previous diary entry or the baseline value

if participants did not fill out the first diary. Mean weight loss

across the six diaries was submitted to a hierarchical ANOVA with

MCII (present vs. absent) as the overarching factor and type of

control condition as the nested factor. Explanatory analyses were

conducted on the data from participants who completed the mea-

sures at all time points. Again, hierarchical ANCOVAs were used

to analyze scores on the two Baecke Inventory subscales, and

hierarchical ANOVAs were used to analyze scores on the physical

activity and weight loss diaries.

Results

Attrition Analyses

Of the 316 patients who were contacted, 183 agreed to partici-

pate (Figure 1). The attrition analyses revealed a significant Re-

habilitation Hospital � Time interaction, F(12, 1044) � 3.95, p �
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.001, �p
2 � 0.04, indicating a difference in dropout rate across

rehabilitation hospitals. We therefore included hospital as factor in

all subsequent analyses. No main effects of condition or interac-

tions with condition were observed, all Fs � 1.41, indicating that

attrition was random with respect to all other variables. Interven-

tion effects were not due to selective dropout (see Figure 1).

Randomization Check

The three conditions did not differ on any of the baseline

characteristics, with the single exception of time from stroke to

rehabilitation hospital admission, F(2, 164) � 3.05, p � .05, �p
2 �

0.04 (Table 1). Participants in the structured information condition

delayed longer than participants in the other two conditions. How-

ever, as this variable was not related to physical activity or weight

loss, randomization can be considered successful.2

Health Knowledge

As expected, the three conditions differed on health knowledge

in the wake of the interventions, F(2, 123) � 14.68, p � .001, �p
2 �

0.19. Planned comparisons showed that participants in the struc-

tured information plus MCII condition (M � 0.32, SE � 0.10) and

the structured information condition (M � 0.23, SE � 0.09) had a

better health knowledge than participants in the unstructured in-

formation condition (M � �0.38, SE � 0.10), both ps � .001. No

difference was observed between the structured information plus

MCII condition and the structured information-only condition.

Effects on Physical Activity and Weight Loss:

Intention to Treat Analyses

Table 2 shows the means and standard errors for physical

activity and weight loss outcomes. The hierarchical ANCOVAs

conducted on the two subscales of the Baecke Inventory (Sports

Activities and Other Physical Activity during leisure time) showed

reliable effects of the covariates (both ps � .001, �p
2 � 0.68 and

0.63, for sports and other activities, respectively). Notwithstanding

these powerful effects of the covariates, the overarching MCII

factor had a significant effect on sport activities (p � .05, �p
2 �

0.02). Participants in the MCII condition undertook more sporting

activities than participants in the two information-only, control

conditions. MCII had no effect on the Other Physical Activities

subscale. Type of control condition (unstructured vs. structured

information) had no significant effects on either of the Baecke

Inventory subscales.

MCII had a significant effect on the diary measure of physical

activity (p � .03, �p
2 � 0.04) with participants in the MCII

condition undertaking greater physical activity than control partic-

ipants. MCII also had a significant effect on weight loss in inten-

tion to treat analyses (p � .02, �p
2 � 0.03). Participants who

completed the MCII exercise lost more weight (�2.15 kg) com-

pared with controls (�0.67 kg). Type of control condition had no

significant effects on the diary measures of physical activity and

weight loss.

Effects on Physical Activity and Weight Loss:

Explanatory Analyses

A similar pattern of findings was observed in explanatory anal-

yses (see Table 2). Compared with information-only controls,

participants in the MCII condition undertook significantly greater

physical activity according to the sports and other activity sub-

scales of the Baecke Inventory, and the diary measure. MCII

participants also lost significantly more weight compared with

2 There were significant interactions between condition and rehabilita-
tion hospital for age, weight, BMI, and other physical activity as measured
by the Baecke Inventory. As no significant interactions between rehabili-
tation hospital and MCII or type of control condition were observed in any
of these analyses, the findings for rehabilitation hospital are not discussed
further.

Figure 1. Flow of participants through the phases of the study. � Two patients reentered the study at Follow-Up

3 (i.e., they did not send back Diary 2).
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control participants. Type of control condition had no significant

effects on any of the outcomes.

Discussion

Teaching the self-regulation strategy of MCII to stroke pa-

tients increased their physical activity and weight loss over the

course of one year. We compared participants receiving MCII

training plus health-relevant information to participants in two

control conditions, one providing structured health information

and one providing unstructured information. In line with our

hypothesis, stroke patients who received MCII training engaged

more in physical activity after they had left the rehabilitation

hospital as compared with patients who had received (either

structured or unstructured) health information only. MCII par-

ticipants also lost 2.15 kg in weight, on average, approximately

1.5 kg more than participants in the control conditions.

The present study included two information-only control con-

ditions. In the unstructured information condition, patients were

educated by various health care specialists—in line with traditional

secondary prevention interventions (i.e., treatment as usual). Our

findings suggest that structuring such interventions by integrating

them into standardized curricula conducted by trained interven-

tionists can help patients to better learn essential health behavior

information. However, this improved knowledge did not lead to

improved physical activity or weight loss. There were no signifi-

cant differences between the structured versus unstructured infor-

mation conditions for any of the outcomes in either intention to

treat or explanatory analyses. Apparently, the self-regulation strat-

egy of MCII was needed to aid the translation of increased health

knowledge into health behavior change.

Supporting the findings by Morris and colleagues (2014) that

individualized tailored counseling is effective in promoting stroke

Table 1

Sample Characteristics at Baseline by Condition

Characteristic
All

(n � 201)
Structured information

plus MCII (n � 60)
Structured information

(n � 62)
Unstructured information

(n � 61)

Age, years 56.82 (9.74) 56.68 (8.43) 57.03 (9.20) 56.74 (11.47)
Male (%) 74.77 (44.11) 75.00 (43.67) 79.03 (41.04) 67.21 (47.33)
Without partner (%) 16.57 (37.29) 15.52 (36.52) 12.07 (32.81) 22.03 (41.80)
Employed (%) 47.62 (50.02) 50.85 (50.42) 48.33 (50.39) 40.68 (49.55)
Time in the rehabilitation hospital (days) 31 (10) 32 (9) 33 (12) 29 (8)
Time from stroke to hospital admission (days) 43 (62) 36 (38) 55 (85) 38 (52)
Weight (kg) 85.53 (15.80) 87.63 (18.99) 84.76 (14.90) 84.22 (13.02)
BMI 29.67 (15.50) 31.46 (519.08) 29.88 (18.34) 27.63 (3.93)
Blood pressure

Systolic pressure 128.89 (15.71) 129.42 (15.38) 127.22 (14.53) 133.10 (16.93)
Diastolic pressure 78.08 (10.19) 79.24 (7.74) 75.71 (11.12) 79.08 (11.30)

Baecke inventory
Sports activities 2.57 (.83) 2.57 (.86) 2.62 (.85) 2.52 (.81)
Other physical activity 2.85 (.69) 2.80 (.70) 2.78 (.67) 2.95 (.70)

SDS 17 .70 (.19) .71 (.15) .72 (.20) .67 (.22)
SF-12

Physical condition 40.80 (9.67) 39.41 (9.12) 40.82 (10.20) 42.19 (9.61)
Mental condition 45.06 (12.42) 46.61 (12.54) 44.36 (12.48) 44.23 (12.32)

Note. Standard deviations are in parentheses. MCII � mental contrasting with implementation intentions; BMI � body mass index; SDS 17 � Social
Desirability Scale-17; SF-12 � 12-Item Short-Form Health Survey.

Table 2

Means and Standard Errors for Physical Activity and Weight Loss Outcomes by MCII and Type of Control Condition in Intention to

Treat and Explanatory Analyses

Dependent variable MCII Control

MCII Type of control condition

F p �p
2 F p �p

2

Intention to treat analyses
Baecke Inventory—sports 2.74 (.06) 2.59 (.04) 3.99� .047 .022 2.92 .089 .016
Baecke Inventory—other 2.98 (.06) 2.90 (.04) 1.36 .245 .008 1.77 .186 .010
Physical activity diary 62.45 (3.10) 54.11 (2.06) 5.03� .026 .036 2.94 .089 .021
Weight loss diary �2.15 (.53) �.67 (.37) 5.17� .024 .028 .42 .528 .002

Explanatory analyses
Baecke Inventory—sports 3.33 (.17) 2.76 (.11) 8.13�� .006 .133 2.05 .158 .037
Baecke Inventory—other 3.57 (.13) 3.19 (.09) 5.60� .022 .097 .61 .439 .012
Physical activity diary 62.58 (3.01) 54.63 (2.00) 4.85� .029 .035 2.85 .094 .021
Weight loss diary �3.07 (.67) �.85 (.46) 7.45� .007 .055 .20 .658 .002

Note. Standard errors are in parentheses. MCII � mental contrasting with implementation intentions.
� p � .05. �� p � .01.
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patients’ physical activity, we find that MCII is effective in height-

ening physical activity in stroke survivors. Our findings offer

useful and new contributions to research on lifestyle interventions

for stroke survivors.

The counseling in MCII is conducted by the patients themselves.

The interventionists only teach the structure of the MCII self-

regulation technique, and the patients fill in the individualized

personal information to the four constitutive parts (wish, outcome,

obstacle, plan) autonomously. Whether stroke patients in the pres-

ent study applied the strategy also to change their health behaviors

in related domains (e.g., stress reduction) is an open question.

Indeed, in a study with students wishing for increased healthy

eating, the effects of the self-regulation strategy of MC transferred

across different health domains (from healthy eating to physical

activity; Johannessen, Oettingen, & Mayer, 2012).

Supporting the assumption of transfer effects of MCII, in the

present study the comparatively brief intervention of MCII engen-

dered a reduction in weight that is comparable to previous, and

much more time consuming and intensive, weight loss inter-

ventions. Across 17 randomized controlled trials, Franz and

colleagues (2007) observed weight reduction of 3.9 kg at 1 year

among adults, and Greaves and colleagues (2011) observed a 3–5

kg reduction at 1 year in 30 trials of people at risk of diabetes.

However, the interventions included in these reviews were highly

intensive lasting an average of 30.76 weeks (Franz et al., 2007) and

involving a median of ten 60-min sessions (Greaves et al., 2011).

In contrast, the MCII intervention used here was delivered over 3

weeks in two 1-hr sessions alongside four 1-hr health education

sessions. This finding speaks to the utility and cost-effectiveness of

MCII in promoting weight loss and suggests that MCII warrants

further tests with overweight/obese participants.

MCII exhibits several advantages compared with traditional

approaches that rely on educational or motivational strategies to

promote health behavior change. First, MCII not only increases

commitment to tackling health concerns, but also enables people to

identify and appreciate the significance of the obstacles that stand

in their way (Kappes et al., 2013; Oettingen et al., 2001), energizes

them to overcome the identified obstacles (Oettingen et al., 2009),

and promotes adaptive responses to negative feedback as people

strive to overcome those obstacles (Kappes, Oettingen, & Pak,

2012). In this way, MCII goes beyond the formation of mere

“good” intentions that is the target of traditional educational and

motivational interventions.

Second, MCII benefits from the strategic automatization of

action initiation wrought by II. Neurophysiological evidence indi-

cates that II switch control of action from “top-down” control by

goals to “bottom-up” stimulus control by the cues specified in

participants’ plans (Gilbert, Gollwitzer, Cohen, Oettingen, & Bur-

gess, 2009; Hallam et al., 2015). Participants are thus less likely to

fall prey to the various problems in initiating action and maintain-

ing behavioral performance (e.g., indecision about how to act,

succumbing to temptations or distractions; see Gollwitzer &

Sheeran, 2006, for a review). Third, whereas traditional educa-

tional and motivational interventions are didactic and attempt to

inculcate particular contents (e.g., have participants form inten-

tions that favor performance of the behavior), MCII is a relatively

brief, engaging exercise where participants themselves specify

their concerns, the positive outcomes of addressing their concerns,

and the idiosyncratic obstacles that stand in their way (Oettingen,

2012). These considerations suggest that MCII could prove a

valuable approach in time-limited contexts (e.g., while the person

is waiting to see a medical practitioner) or among samples that are

reluctant to participate in more didactic interventions concerning

the focal issue (e.g., teenagers undertaking sex education classes).

The present study has several limitations that should be ac-

knowledged. First, due to the detailed instructions (i.e., health

information) and the physical health behavior recommended (i.e.,

endurance sports) only patients with mild or no respective impair-

ments could be included in our study. The study thus supports

effectiveness of the introduced training for this select patient group

only. Patients with more severe mental and physical impairments

might not be able to grasp the instructions and/or enact all of the

recommendations, and thus benefit less. Second, physical activity

and weight loss were both measured via self-report. Although we

used two methods to index physical activity (a validated self-report

questionnaire [i.e., the Baecke Inventory] and diary measures at 6

time points), it remains possible that participants’ reports were

inaccurate. Further tests using objective measures (e.g., pedome-

ters) would be desirable to corroborate the present findings. Sim-

ilarly, objective assessment of weight loss will be important in

future studies. Third, the retention rate in the present study was

modest with only 42% of the original sample completing the

assessment at 50 weeks. This retention rate is far from atypical,

however. A review of attrition in weight loss interventions ob-

served a median retention rate of only 31% in studies with 12-

month follow-ups (Moroshko, Brennan, & O’Brien, 2011). We

used intention-to-treat analyses to test MCII effects on outcomes in

the present studies but acknowledge that testing the impact of the

last value carried forward versus multiple imputation strategies for

missing data would have benefited the research. An improved

retention rate would have afforded a stronger test of the efficacy of

MCII. Use of incentives or other procedures to reduce attrition

may be important in future interventions with stroke survivors.

Conclusion

Notwithstanding these limitations, the present study provides

new evidence that the effectiveness of health information ap-

proaches for secondary prevention in stroke patients is enhanced

by training patients to use the MCII self-regulation strategy. The

findings obtained here also are in line with previous tests demon-

strating that MCII promotes physical activity in adult (Stadler et

al., 2009) and patient samples (Christiansen et al., 2010). Given the

incidence of cardiovascular disease, cancer, and other diseases

where physical activity and weight loss are recommended for

secondary prevention, the present findings suggest that MCII is a

time- and cost-effective behavior change intervention that warrants

further testing by researchers in behavioral medicine.
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