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Abstract
Objective: To assess a comprehensive multicomponent intervention against a low intensity intervention 
for promoting physical activity in chronic low back pain patients.
Design: Randomised controlled trial.
Setting: Inpatient rehabilitation and aftercare.
Subjects: A total of 412 patients with chronic low back pain.
Interventions: A multicomponent intervention (Movement Coaching) comprising of small group 
intervention (twice during inpatient rehabilitation), tailored telephone aftercare (twice after rehabilitation) 
and internet-based aftercare (web 2.0 platform) versus a low level intensity intervention (two general 
presentations on physical activity, download of the presentations).
Main measures: Physical activity was measured using a questionnaire. Primary outcome was total 
physical activity; secondary outcomes were setting specific physical activity (transport, workplace, leisure 
time) and pain. Comparative group differences were evaluated six months after inpatient rehabilitation.
Results: At six months follow-up, 92 participants in Movement Coaching (46 %) and 100 participants in the 
control group (47 %) completed the postal follow-up questionnaire. No significant differences between 
the two groups could be shown in total physical activity (P = 0.30). In addition to this, workplace (P = 
0.53), transport (P = 0.68) and leisure time physical activity (P = 0.21) and pain (P = 0.43) did not differ 
significantly between the two groups. In both groups, physical activity decreased during the six months 
follow-up.
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Conclusions: The multicomponent intervention was no more effective than the low intensity intervention 
in promoting physical activity at six months follow-up. The decrease in physical activity in both groups is 
an unexpected outcome of the study and indicates the need for further research.
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Introduction

The benefit of regular physical activity in primary 
and secondary prevention as well as in the rehabili-
tative treatment of several non-communicable dis-
eases has been scientifically proven.1–4 Particularly 
those people with chronic health conditions are 
considered to be insufficiently, physically active.5,6 
Physical activity is also an integral part of muscu-
loskeletal rehabilitation in low back pain patients 
and is therefore widely recommended as a success-
ful therapy for that patient group.7,8

However, studies have shown that it is a com-
mon problem for patients to adhere to self-directed 
exercise and to implement a health-enhancing 
physical activity into a daily routine following reha-
bilitation. Only a few patients integrate health-
enhancing physical activity and/or sport activities 
into their lifestyles thus demonstrating the relevance 
of interventions that promote physical activity.9

Within the healthcare setting, different strategies 
have been used to promote physical activity. 
Strategies in physical activity promotion can be 
broadly separated into advice, behavioural-oriented 
counselling, providing written materials, exercise 
referral schemes, and disease specific rehabilitation 
programmes including exercise therapy.6,10,11 In 
addition to these, long-term interventions such as 
telephone-based and internet-based interventions, 
and mailed support have gained importance. 
Furthermore, current research discusses whether 
individually tailored interventions are more effec-
tive than standard interventions.12,13 Overall, inde-
pendent of the chosen intervention strategy, it is 
recognized that the didactics of information deliv-
ery should be based on valid behaviour change 

methods (e.g., social cognitive theory and the tran-
stheoretical model) which set clear and realistic 
goals and use simple and specific messages.2

At present, it is not known which method or 
strategy of physical activity promotion works 
best. 14,15 However, it seems that comprehensive 
and high-quality interventions, using additional 
exercise prescriptions and booster strategies, 
achieved the most significant long-term increases 
in physical activity behaviour.15 For this reason, 
further research is needed in order to identify the 
most effective strategies in physical activity pro-
motion and to accumulate evidence on physical 
activity promotion in healthcare.

Within the scope of this study, two different 
strategies of physical activity promotion were 
compared within the rehabilitation setting. Owing 
to the high prevalence of chronic low back pain 
patients in inpatient orthopaedic rehabilitation in 
Germany, and due to the fact that the ultimate aim 
of exercise therapy is to lead patients into an 
active lifestyle,16,17 this indication was considered 
relevant for the study. The aim of the present 
study was to evaluate the effectiveness of a multi-
component approach in physical activity promo-
tion (Movement Coaching) compared with a low 
intensity intervention six months after inpatient 
rehabilitation.

Methods

The study protocol for this research project has 
already been described elsewhere.18 Ethical 
approval was granted by German Sport University 
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Ethics Committee and the study was conducted in 
compliance with the Helsinki Declaration.

Study design and study population

The present evaluation is based on a single centre 
randomised controlled trial with two measuring 
points: T0 = start of inpatient rehabilitation (base-
line); T1 = six months follow-up. Participants 
were recruited from an inpatient medical rehabili-
tation centre.

Eligible patients were invited to an informa-
tional meeting and voluntary participation in the 
study was offered. Eligibility criteria included: 
(1) age 18 to 65 years; (2) starting an inpatient 
medical rehabilitation treatment due to low back 
pain. Exclusion criteria included: (1) cognitive 
disorders; (2) insufficient understanding of the 
German language; (3) previous surgery within the 
last three months; (4) posttraumatic conditions 
(e.g., LBP following an accident); (5) a current 
state-pension claim.

As far as possible, the study was conducted 
single-blinded. That is, we informed patients that 
we employed two different approaches which 
promote physical activity and these two interven-
tions were labelled Movement Coaching A and 
Movement Coaching B. Thus, the patients did not 
know if they were randomised into the interven-
tion group (Movement Coaching) or control group 

(low intensity intervention). However, the thera-
pist conducted both interventions and was there-
fore not blinded.

Written informed consent forms were obtained 
by all participants. Patients were recruited from 
May 2013 to April 2014. The six-month follow up 
was completed in October 2014.

Intervention

The intervention (Movement Coaching) was 
designed as a multicomponent approach and com-
prised of three different components: face-to-face 
contact (small group intervention, twice during 
inpatient rehabilitation), a tailored telephone after-
care (8 weeks and 12 weeks after rehabilitation) 
and an Internet-based aftercare (web 2.0 platform; 
available up to six months after rehabilitation). 
For further information about the main objectives, 
the theoretical foundations of the intervention and 
differences between the two interventions, see 
Schaller et al.18

Control intervention

The control intervention was designed as a low 
intensity intervention merely comprising of two 
general presentations on physical activity during 
inpatient rehabilitation which could be downloaded 
from a homepage during aftercare. Differences and 

Table 1. Similarities and differences of Movement Coaching and low intensity intervention.

Commonalities

Main objective Increasing physical activity after inpatient rehabilitation
Indication Chronic low back pain (inpatient rehabilitation)
Coach Same person conducting Movement Coaching and control intervention

Differences

 Low intensity intervention Movement Coaching

Inpatient rehabilitation
Methodology and didactics Lecture Interactive; solution-oriented coaching
Duration 2 x 30 min 2 x 60 min
Maximum group size 30 patients 8 patients
Aftercare
 Homepage: Download of lectures Tailored telephone intervention (at least twice)
 Interactive web 2.0 platform
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similarities of the two intervention strategies are 
presented in Table 1.

Outcomes

Patients answered a questionnaire on physical 
activity, sociodemographic and clinical variables. 
Following the informational meeting about the 
study, patients answered the baseline questionnaire 
at the beginning of inpatient rehabilitation. The 
outcome data at six months were collected using a 
postal questionnaire.

Physical activity was operationalized by the 
Global Physical Activity Questionnaire,19,20 which 
collects information on both physical activity dur-
ing a typical week within three settings (workplace, 
transport and leisure time) as well as on sedentary 
behaviour. We chose total physical activity (MET-
min/week) as our primary outcome because the 
Global Physical Activity Questionnaire measures 
leisure time and workplace physical activities with 
respect to their intensity by multiplying the min-
utes per week for each domain by their associated 
MET to give the MET-min scores. Activity specific 
scores are summed to give the total MET-min/
week. Thereby, each minute of vigorous physical 
activity is multiplied by 8 METs and each minute 
of moderate physical activity by 4 METs. The met-
abolic equivalent (MET) is a physiological meas-
ure expressing the expended energy of physical 
activities. MET is defined as the ratio of the rate of 
energy consumption during a specific physical 
activity to a reference metabolic rate.

Bull et al.20 showed a moderate to strong posi-
tive relationship of the Global Physical Activity 
Questionnaire with the International Physical 
Activity Questionnaire (concurrent validity: 
Spearman’s rho 0.45 – 0.65), and the reliability 
was of moderate to substantial strength (kappa 0.67 
to 0.73; Spearman’s rho 0.67 to 0.81) (20). 
Compared to the accelerometer data, the Global 
Physical Activity Questionnaire provided low-to-
moderate validity and generally acceptable evi-
dence of reliability.21

As secondary outcomes, leisure time (MET-
min/week), workplace (MET-min/week) and trans-
port physical activity (MET-min/week) as well as 

pain were evaluated. The intensity of pain during 
the last four weeks was measured via a question 
from the SF-36 questionnaire (“How much bodily 
pain have you had during the past 4 weeks?”; 
answering on a scale from 1 to 6).22

Further variables

Sociodemographic and indication-related variables 
include gender, age (in years), level of education 
(“lower secondary school”/“higher level of educa-
tion than lower secondary school”), body mass 
index (BMI) and the duration of LBP at the begin-
ning of inpatient rehabilitation (⩽12 months / >12 
months).

Statistical analysis

In order to describe the sample, the means and 
standard deviations (SD) were calculated for con-
tinuous data, and frequency tables (n; %) for the 
categorical data. Due to the skewed distribution, the 
median, 25% quartile and 75% quartile were also 
presented for physical activity data. Differences in 
the baseline characteristics between the interven-
tion group (Movement Coaching) and the control 
group (low intensity intervention) were tested using 
the Mann–Whitney U-test (age, BMI, and pain 
intensity, leisure time physical activity, workplace 
physical activity, transport physical activity, total 
physical activity) and the chi-squared test (gender, 
education level, and duration of low back pain).

To identify the differences between the patients 
who replied (reply to six month follow-up) and 
those patients who did not reply (non-reply to six 
month follow-up) to the postal six months follow-
up questionnaires, both the sociodemographic and 
clinical variables as well as the setting specific 
baseline physical activity were included as inde-
pendent variables in the equation of a binary logis-
tic regression model for adjusted evaluation.

A base-case analysis was performed using data 
restricted to those patients who replied to the postal 
six month follow-up questionnaire. Here, compli-
ance with the intervention was not considered.

To explore the robustness of the results, two 
intention-to-treat analyses were performed using 
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two approaches to impute missing data. Since the 
effectiveness of physical activity promotion is con-
sidered controversial,10,14,23 we decided to take a 
conservative approach in the intention-to-treat 
analyses. The first intention-to-treat analysis 
(ITTLOCF) was performed assuming “last observa-
tion carried forward”: if six months follow-up data 
were missing, it was assumed that the physical 
activity and pain data were the same as at baseline. 
In the second intention-to-treat analysis (ITTworst), 
we assumed a “worst case” scenario for physical 
activity at six months follow-up (0 MET-min/
week) and pain (“6”).

The Global Physical Activity Questionnaire data 
were checked for possible data entry errors by using 
the CleanRecode program provided by WHO. In 
comparison, the effectiveness of Movement 
Coaching and the low intensity intervention was 
evaluated by considering the total physical activity 
in both groups at six months follow-up.

Furthermore, the comparisons between group 
differences in the secondary outcomes (pain, leisure 
time physical activity, workplace physical activity, 
transport physical activity) and those between 
group differences over the course of time (Δ = six 
months follow-up (T1)- baseline (T0)) were tested 
using the Mann–Whitney U-test. The analysis also 
reported the means, standard deviations (SD), 
medians, the 25% quartiles and 75% quartiles.

Subject differences from baseline to six months 
follow up were tested using the Wilcoxon Test.

To calculate the sample size, we assumed a dif-
ference of 360 MET-min/week between the groups. 
This corresponds to 90 minutes physical activity 
with moderate intensity which, from the perspec-
tive of rehabilitation practitioners, is assumed to be 
a relevant difference in order to gain a health 
enhancing effect of physical activity.

We estimated the variance for the sample size 
calculation from the results of a survey of physical 
activity in the German population.24 Sample size 
was calculated based on a significance level of α = 
0.05; power (1-β) = 0.80 and an estimated variance 
of 1.04. We increased the sample size by 5 % 
because of the high probability for applying a non-
parametric test, and we estimated a total of 277 
patients for the comparison of two independent 

groups. By estimating a loss to follow-up of 35 % 
during the twelve months period, we calculated a 
total sample size of 372 patients, 186 patients per 
group, respectively.

For all statistical tests, the significance level 
was set to P < 0.05. All analyses were run with 
IBM SPSS Statistics 20.

Results

Informed consent and the baseline questionnaires 
were given by 412 patients who were assessed for 
eligibility (44 %). At six months follow-up, 46 % 
of the Movement Coaching and 47 % of the con-
trol groups completed the questionnaire. Overall, 
it was possible to analyse 192 questionnaires. 
Figure 1 shows the CONSORT flow diagram illus-
trating the progress through the phases of the pre-
sent study.

Sample description

The sample consisted of 286 men and 126 women. 
There were no significant differences between the 
control group and the intervention group (Movement 
Coaching) regarding either the sociodemographic 
and indication-related variables or the baseline 
physical activity. In both groups, workplace physi-
cal activity was higher than transport and leisure 
time physical activity. The initial characteristics of 
the patients are shown in Table 2.

The adjusted binary logistic regression model, 
including the baseline data, showed no significant 
differences between the patients that replied to the 
six month follow-up questionnaire and those 
patients who did not reply (see Table 3).

Six months follow-up data

At the six months follow-up (Table 4), both base 
case (patients that replied to the six month follow-
up questionnaire) as well as the two intention-to-
treat scenarios showed no significant differences 
between the two groups regarding total physical 
activity.

Again, regarding the secondary outcomes (set-
ting specific physical activity and pain), no 
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significant differences between the two groups 
were identified.

The Movement Coaching group tended to show 
higher workplace physical activity (base case: 
median 480 MET-min/week vs. 360 MET-min/
week) and higher leisure time activity (MET-min/
week) (base case: median 270 MET-min/week vs. 
180 MET-min/week).

Both groups reported higher physical activity 
levels in workplace than leisure time or transporta-
tion. Figure 2 shows the boxplots of setting spe-
cific physical activity six months after inpatient 
rehabilitation.

Changes in physical activity from 
baseline to six months follow-up

From the beginning of inpatient rehabilitation 
(baseline) to six months follow up, both groups 

showed a significant decrease in pain. Furthermore, 
the results showed significant decreases in physical 
activity, except transport physical activity in the 
control group (P= 0.18). Compared to the control 
group, a significantly greater decrease in total 
physical activity (P < 0.01), transport (P = 0.02) 
and workplace physical activity (P = 0.03) in the 
Movement Coaching group was shown between 
the group differences (Table 5).

Discussion

In regard to physical activity and pain, the present 
study could not demonstrate superiority of a com-
prehensive multicomponent approach (Movement 
Coaching) over a low intensity intervention. 
Although the present results could not identify a 
superior intervention strategy or method in physi-
cal activity promotion, the study has several 

Figure 1. CONSORT flow-chart.
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important implications for the future field of 
physical activity promotion in the healthcare set-
ting. In particular, the decrease in physical activ-
ity in both groups over the six months period 
seems to be a noticeable aspect of the study and a 
major issue for further research on physical activ-
ity promotion.

Due to the clinical and statistical heterogeneity 
of studies on physical activity promotion (e.g., het-
erogeneity in the characteristics of the interven-
tions, heterogeneity in the reported effects), the 
comparison with other studies is limited.14 Hence, 
the decrease in physical activity after an interven-
tion aiming at promoting physical activity seems to 
contradict current research. A review of long-term 
effectiveness of interventions promoting physical 
activity in healthy adults showed evidence for 
increases in physical activity behaviour and physi-
cal fitness.15 Moreover, a review by Foster et al.14 
suggests that physical activity interventions have a 
moderate effect on self-reported physical activity 
in sedentary adults.

One reason for the decrease in physical activity 
in the current study could be the target group of the 
intervention: since all patients suffered from 
chronic low back pain, a further deterioration of the 
patients’ health status cannot be excluded. Hence, 
the decrease in pain in the present results seems to 
contradict this assumption. Further research is 
needed to examine the relationship of health status 
and physical activity in low back pain patients.

Another reason for the decrease in physical 
activity might be the difficulties in measuring phys-
ical activity by a questionnaire. The literature shows 
a low correlation of objectively and subjectively 
measured physical activity.25,26 Moreover, a study 
from van Weering et al.27 showed that low back 
pain patients appear to have more problems in esti-
mating their physical activity levels than healthy 
people. Patients probably overestimated their phys-
ical activity levels at the beginning of inpatient 
rehabilitation. The inpatient rehabilitation and each 
of the two different interventions employed here 
(Movement Coaching, low intensity control group), 

Table 2. Baseline characteristics of the sample.

Movement 
Coaching (n = 201)

Control group  
(n = 211)

P

Age (years) (n = 406) mean (SD) 49.7 (±8.3) 51.1 (±7.8) 0.13a

Gender: men (n = 412) n (%) 143 (71.1 %) 143 (67.8 %) 0.32b

Body Mass Index (BMI)  
(n = 383)

mean (SD) 28.9 (±5.3) 29.8 (±5.9) 0.08a

Highest level of education 
“lower secondary school”  
(n = 399)

n (%) 101 (50.3 %) 113 (53.5 %) 0.62b

Duration of low back pain > 
12 months (n = 400)

n (%) 168 (83.6 %) 175 (82.9 %) 0.58b

Total physical activity (MET-
min/week)c (n = 412) 

mean (SD) 7654 (±8527) 6865 (±8779) 0.30a

median [25%; 75%]- percentile 3600 [480; 13260] 2640 [480; 11880]  
Workplace physical activity 
(MET-min/week)c  
(n = 412) 

mean (SD) 5903 (±7824) 5330 (±8101) 0.27a

median [25%; 75%]- percentile 1800 [0; 10920] 384 [0; 8640]  

Leisure time physical activity 
(MET-min/week)c  
(n = 412) 

mean (SD) 985 (±2179) 790 (±1519) 0.99a

median [25%; 75%]- percentile 0 [0; 1080] 0 [0; 960]  

Transport physical activity 
(MET-min/week)c (n = 412) 

mean (SD) 766 (±1516) 743 (±1867) 0.35a

median [25%; 75%]- percentile 0 [0; 1020] 0 [0; 600]  
Intensity of pain during the 
last four weeks (minimum=1; 
maximum=6) (n = 378) 

mean (SD) 4.5 (±1.0) 4.6 (±0.9) 0.10a

median [25%; 75%]- percentile 5.0 [4.0; 5.0] 5.0 [4.0; 5.0]  

aMann-Whithney-U-Test; bPearson-Chi-Quadrat; cMET = metabolic equivalent; significance level P < 0.05.
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might have improved the patients’ self-estimation 
rather than their physical activity levels.

Comparing the decline in physical activity of the 
two different interventions, another interesting 
aspect is revealed: the decline in total physical activ-
ity in the Movement Coaching group is significantly 
greater than that in the control group. An improve-
ment of self-assessment due to the comprehensive 
Movement Coaching intervention; including contact 
in the follow-up period, might be an explanation for 
this aspect. In this context, further studies are neces-
sary on the correlation of subjective and objective 
physical activity before and after an intervention 
promoting physical activity.

The literature shows that comprehensive and 
high-quality interventions achieve the most signifi-
cant long-term increases in physical behaviour.14,15 
One reason that the present study could not under-
line the superiority of a comprehensive approach in 
physical activity promotion might be ascribed to 
the design of the present study. The comparison of 
two different intervention strategies might be a 

reason for the lack of differences in effectiveness. 
Several reviews could demonstrate that those inter-
ventions which were compared to an alternative 
intervention strategy, rather than to a minimal 
intervention or to no intervention at all, showed 
weaker effects.10,15,28

In line with the present results, Swinburn et al.29 
could not show significant group differences 
between theory-based consultation on physical 
activity compared to solely oral advice, or at 
6-weeks follow-up. Another randomised controlled 
trial, which compared a comprehensive high-inten-
sity intervention (two supervised exercise a week, 
two hours education in physical activity and indi-
vidual motivational counselling) with a low inten-
sity control group (written information about the 
possibility of participating in exercise), showed 
significant improvement in physical activity in 
both groups but no significant group differences in 
effectiveness.30 Moreover, studies comparing 
phone and print intervention strategies in sedentary 
adults31 and studies evaluating differences between 

Table 3. Differences between patients that replied to the six month follow-up questionnaire and the patients who 
did not reply in baseline data.

Reply (n = 192) Non-reply (n = 220) Pa

Group (Movement Coaching) n (%) 92 (48 %) 109 (49 %) 0.42
Age (years) mean (SD) 51.3 (7.3) 49.6 (8.6) 0.08
Gender: men n (%) 126 (66 %) 160 (73 %) 0.18
Body Mass Index (BMI) mean (SD) 28.8 (5.0) 29.8 (6.1) 0.15
Highest level of education 
“lower secondary school”

n (%) 100 (53 %) 114 (52 %) 0.93

Duration of low back pain 
> 12 months

n (%) 25 (12 %) 32 (15 %) 0.83

Intensity of pain during 
the last four weeks 
(minimum=1; maximum=6) 

mean (SD) 4.5 (±1.0) 4.7 (±0.9) 0.20
Median [25%; 75%]- percentile 5.0 [4.0; 5.0] 5.0 [4.0; 5.0]  

Workplace physical 
activity (MET-min/week)b 

mean (SD) 5105 (±7501) 6050 (±8337) 0.57
Median [25%; 75%]- percentile 1020 [0; 8400] 432 [0; 10800]  

Leisure time physical 
activity (MET-min/week)b 

mean (SD) 997 (±1855) 788 (±1883) 0.67
Median [25%; 75%]- percentile 360 [0; 960] 0 [0; 960]  

Transport physical activity 
(MET-min/week)b 

mean (SD) 826 (1662) 692 (1739) 0.43
Median [25%; 75%]- percentile 0 [0; 960] 0 [0; 690]  

Total physical activity  
(MET-min/week)b 

mean (SD) 6928 (±8089) 7530 (±9131) 0.70
Median [25%; 75%]- percentile 3420 [735; 11250] 3024 [45; 13800]  

aAdjusted binary logistic regression model; bMET = metabolic equivalent; *significant at the significance level < 0.05; R2 = 0.05.
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Table 4. Six months follow-up data.

Movement 
Coaching

Control group Pa

Base case (patients that replied to the six month follow-up 
questionnaire) (n = 192)

(n = 92) (n = 100)  

Total physical activity 
(MET-min/week)d 

mean (SD) 2207 (±3613) 2134 (±4124) 0.30
Median [25%; 75%]- percentile 1260 [435; 2670] 990 [285; 2518]  

Workplace physical 
activity (MET-min/week)d 

mean (SD) 1559 (±3498) 1583 (±3952) 0.53
Median [25%; 75%]- percentile 480 [0; 1800] 360 [0; 1673]  

Leisure time physical 
activity (MET-min/week)d 

mean (SD) 342 (±419) 266 (±291) 0.21
median [25%; 75%]- percentile 270 [60; 428] 180 [68; 360]  

Transport physical 
activity  
(MET-min/week) 

mean (SD) 287 (±508) 296 (±509) 0.68
median [25%; 75%]- percentile 120 [0; 300] 120 [0; 405]  

Intensity of pain during 
the last four weeks 
(minimum 1;  
maximum: 6) 

mean (SD) 3.5 (1.3) 3.7 (1.2) 0.43
median [25%; 75%]- percentile 4.0 [2.0; 4.0] 4.0 [3.0; 4.0]  

ITTLOCF
b (n=412) (n = 201) (n = 211)  

Total physical activity 
(MET-min/week)d 

mean (SD) 4856 (±7150) 5479 (±8321) 0.96
median [25%; 75%]- percentile 1830 [360; 5760] 1560 [260; 5940]  

Workplace physical 
activity (MET-min/week)d 

mean (SD) 3719 (±6321) 4350 (±7758) 0.64
median [25%; 75%]- percentile 540 [0; 4260] 330 [0; 3600]  

Leisure time physical 
activity (MET-min/week)d 

mean (SD) 658 (±1799) 497 (±987) 0.53
median [25%; 75%]- percentile 180 [0; 540] 120 [0; 480]  

Transport physical 
activity (MET-min/week)d 

mean (SD) 467 (±1212) 547 (±1450) 0.47
median [25%; 75%]- percentile 0 [0; 415] 60 [0; 420]  

Intensity of pain during 
the last four weeks  
(minimum 1;  
maximum 6) 

mean (SD) 4.0 (±1.2) 4.2 (±1.2) 0.08
median [25%; 75%]- percentile 4.0 [3.0; 5.0] 4.0 [4.0; 5.0]  

ITTworst
c (n=412) (n = 201) (n = 211)  

Total physical activity 
(MET-min/week)d 

mean (SD) 944 (±2597) 910 (±2886) 0.90
median [25%; 75%]- percentile 0 [0; 960] 0 [0; 720]  

Workplace physical 
activity (MET-min/week)d 

mean (SD) 675 (±2421) 690 (±2717) 0.67
median [25%; 75%]- percentile 0 [0; 220] 0 [0; 180]  

Leisure time physical 
activity (MET-min/week)d 

mean (SD) 153 (±328) 122 (±237) 0.79
median [25%; 75%]- percentile 0 [0; 240] 0 [0; 150]  

Transport physical 
activity (MET-min/week)d 

mean (SD) 130 (±371) 137 (±376) 0.62
median [25%; 75%]- percentile 0 [0; 100] 0 [0; 120]  

Intensity of pain during 
the last four weeks  
(minimum 1;  
maximum 6) 

mean (SD) 4.9 (±1.5) 4.9 (±1.4) 0.71
median [25%; 75%]- percentile 6.0 [4.0; 6.0] 6.0 [4.0; 6.0]  

aMann-Whithney-U-Test; significance level P < 0.05; bITTLOCF: if six months follow-up data were missing, it was assumed that the 
physical activity and pain data were the same as at baseline; cITTworst: if six months follow-up data were missing, 0 MET-min/week 
was assumed for physical activity, and “6” was assumed for pain; dMET = metabolic equivalent.
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Figure 2. Boxplots of setting specific physical 
activities at six months follow-up.

an individually tailored intervention and standard-
ized intervention12,13 showed that the different 
strategies were equally effective.

The present study has several limitations. The 
low response rate was certainly the main weak-
ness of the study. As a consequence, the generali-
zation of the results on effectiveness is limited 
and the results should be interpreted very cau-
tiously, taking into account the bias resulting from 
the non-reply to the postal six months follow-up 
questionnaire. To explore the robustness of the 
results, two ITT scenarios were also calculated.

A possible reason for the high loss to follow-
up might be a lack of compliance with the inter-
ventions. To explore the feasibility and acceptance 
of the two approaches, a formative evaluation of 
the study results is planned. In a second step, this 
evaluation allows the possibility of identifying 
specific patients’ characteristics in order to gain 
knowledge about what intervention works for 
whom.

The methodological strength of the study is 
certainly the randomised controlled study design. 
However, this study design also faces several 
problems in rehabilitation practice: since the 
patients might recognise that they were receiving 
different types of treatment, the authors cannot 
completely exclude the possibility of bias result-
ing from the exchange of information between 
the patients.

A further limitation posing several challenges, 
which should be mentioned, is the measurement of 
physical activity using a questionnaire. The self-
reported operationalization of physical activity may 
induce a reporting bias tending to overestima-
tion.32,33 In addition to this, the Global Physical 
Activity Questionnaire, as a questionnaire recom-
mended by the World Health Organization, is sub-
ject to concrete points of criticism and its validity is 
controversial.34,35

Apart from the limitations outlined above, this 
study includes a number of important strengths. 
Although most interventions on physical activity 
promotion consist of a combination of different 
intervention components, Movement Coaching is, 
as far as the authors are aware, the first multicom-
ponent intervention combining face-to-face small 
group intervention, telephone aftercare and inter-
net-based aftercare in the healthcare setting. Since 
it was already assumed that the promotion of 
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physical activity exerts an influence, the study 
went further and compared two different 
approaches in a randomised controlled trial.

Clinical messages

•• Six months after inpatient rehabilitation, 
the comprehensive multicomponent 
intervention does not seem to be more 
effective in promoting physical activity 
than the low intensity intervention.

•• The decrease in physical activity from 
baseline to follow-up is a noticeable 
aspect which should be examined further.
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