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Objective: This study aimed to evaluate the effecti-
veness of a 12-month relapse prophylaxis following 
a 4-week interdisciplinary multimodal pain therapy 
approach for patients with back pain. The study 
examined whether the intervention reduced days of 
incapacity to work (primary outcome) and impro-
ved functional capacity and health-related quality 
of life (secondary outcomes) compared with inter-
disciplinary multimodal pain therapy alone. 
Design: A randomized controlled trial was conduc-
ted. The recruitment period was 24 months.
Subjects/Patients: The study comprised 297 
employed patients from a rural region in north-west 
Germany, diagnosed with back pain in different 
regions of the spine.
Methods: The analyses were based on quantitative 
data: claims data and questionnaire data.
Results: The results showed a mean of 70.07 days 
of incapacity to work after the interdisciplinary 
multimodal pain therapy for the control group and 
a lower mean of 56.41 days for the intervention 
group. The group difference was not significant 
(p = 0.259). Analysis of change scores revealed sta-
tistically significant larger improvements of functio-
nal capacity and health-related quality of life in the 
intervention group.
Conclusion: Findings of this study show improve-
ments in the secondary outcomes. The results indi-
cate that further studies are needed to determine 
how to sustainably reduce days off work due to 
back pain.
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A total of 26.2 million people in Germany were diag-
nosed with back pain in 2021, which corresponds 

to 31.4% of the population (1). Moreover, 96.8 million 
sick days due to back pain were calculated in 2022, 
indicating high expenses for society. The Federal 
Statistical Office reports medical costs for diseases of 
the back (International Statistical Classification Codes 
[ICD] diagnoses M45-M54) amounting to 11.6 billion 
euros for 2020 (1, 2), which corresponds to 2.8% of the 
total healthcare costs of 431.8 billion euros. 

According to the German national guideline on 
non-specific low back pain, in addition to somatic 
factors, psychological (e.g., problem-solving skills, 
self-efficacy expectations) and social factors (e.g., 
social networks, workplace) are relevant to the deve-
lopment and duration of the disease and should be 
taken into account in diagnosis and treatment (3–5). To 
address the complex causes of back pain, specialized 
multimodal treatment approaches have been developed 
and are now considered the gold standard (3). The 
national guideline also notes that interdisciplinary 
multimodal pain therapy (IMPT) elements should be 
tailored to the patient’s individual condition. More-
over, an interdisciplinary team (comprising physicians, 
psychologists, physiotherapists, and other professional 
groups) defines the goals to be achieved together with 
the patient at the beginning of the treatment. In addition 
to individual therapy sessions, the guideline suggests 
that the majority of therapy take place in groups in 
order to benefit from group dynamics (3).

Although the efficacy of IMPT has been examined 
in various studies (6–10), it is equally important to 
examine the sustainability of the treatment effects. The 
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“IMPT with relapse prophylaxis (MMS-RFP)” study 
began in 2019 with the goal of evaluating the efficacy 
of an IMPT with additional relapse prophylaxis (RP) 
(11). The intervention consisted of an innovative 
12-month follow-up RP to stabilise therapy elements 
after IMPT and examine the sustainability of treatment 
effects. 

The study aimed to evaluate whether IMPT with RP 
is more effective compared with IMPT without RP. 
Therefore, the intervention effect on patient-relevant 
outcomes was examined. 

The following hypotheses were examined: 
- � H1: The intervention reduced the days of incapa-

city to work
- � H2: The intervention increased the functional capa-

city and health- related quality of life (HRQoL)

METHODS

Study design
The study was a randomised controlled trial (RCT) car-
ried out between 2019 and 2023 in the Rehabilitation 
Centre “Bad Zwischenahn” (located in a North German 
rural area) on an outpatient basis. The participants were 
randomly allocated by the evaluator in a 1:1 ratio to 
either the control group (CG) or the intervention group 
(IG). The IG and the CG performed 4 weeks of IMPT 
in the Rehabilitation Centre, while the IG additionally 
received 12 months of RP (Fig. 1). 

Participants and material
The patients recruited for this study were insured by 
the regional health insurance provider Allgemeine 
Ortskrankenkasse (AOK) Lower Saxony. Only adults 

who were gainfully employed and entitled to sick pay 
were included in the study. Further inclusion criteria 
were a diagnosis of back pain (ICD: M40-M54; exclu-
ding M45, M46, and M49) and an incapacity to work 
for at least 21 days during the last 6 months before 
the start of the IMPT. Age over 62 and diagnoses 
indicating mental and behavioural disorders (ICD: 
F00-F99; 6 months before), malignant neoplasms 
(ICD: C00-C97; 12 months before incapacity to 
work) and injuries (ICD: S00-S99; 6 months before 
incapacity to work) were defined as exclusion criteria. 
Moreover, patients diagnosed with chronic back pain 
(incapacity to work for cumulatively longer than 12 
weeks within the last 6 months) were excluded from 
the study sample, as the goal of this study was to 
reach patients at an early stage of their symptoms 
to prevent chronic pain. AOK case managers of the 
sick payments department contacted eligible patients 
for the study and sent them for an interprofessional 
assessment at the Rehabilitation Centre, carried out 
by medical and therapeutic professionals. The IMPT 
was divided into a standard and a complex group. 
Participants were allocated to the standard or complex 
group by an interdisciplinary team of orthopaedists, 
physiotherapists, and psychologists based on medical 
and non-medical criteria. The medical criteria inclu-
ded the severity of the symptoms, the work-related 
physical strain’ and the participants’ self-efficacy. 
Non-medical factors such as distance to work and 
socio-occupational aspects also contributed to the 
assignment.

Data sources used for the study were survey and 
claims data. Relevant claims data included days of 
incapacity to work to assess the primary endpoint, but 
also region, pharmaceuticals, therapeutic products, and 
remedies, as well as outpatient and inpatient care. Sur-

Fig. 1. Study design. 
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vey data were collected using standardised paper-based 
questionnaires that assessed the secondary outcomes at 
3 measurement points together with sociodemographic 
and socioeconomic parameters. The status quo was 
defined through a survey conducted prior to the inter-
vention (T0), which provided baseline values for the 
study. Further surveys were completed after the 4-week 
IMPT (T1) and again at the end of the intervention, 
after the 12-month RP (T2). Questionnaires at T0 and 
T1 were completed at the Rehabilitation Centre, but 
could also be sent to the evaluator if required. At T2, 
participants sent their completed questionnaires to the 
evaluator via pre-paid return envelope.

Interventions
The IMPT, which was received by both IG and CG, 
consisted of a standard group and a complex group. 
Standard group participants received treatment 4 days 
a week, while complex participants were treated each 
working day, i.e., 5 days a week. The duration of tre-
atment was 3–4 and 5–7 h respectively. In addition to 
being longer, the treatment received by the complex 
group focused more strongly on psychological and 
medical treatment. Table SI shows the IMPT elements. 
Modules offered for the IMPT included medical train-
ing therapy, medical or psychological consultations, 
psychological pain therapy seminars, progressive 
muscle relaxation, social medicine seminars (e.g., in-
formation concerning sick pay), back exercise, sports 
theory, outdoor fitness, and basic information regarding 
muscles and the spine, along with information on the 
IMPT concept.

For the RP, 3 intensity levels were offered depen-
ding on the patient’s needs:

• � Low intensity: 1 telephone consultation and 2 
booster sessions.

• � Medium intensity: 2 telephone consultations and 
3 booster sessions.

• � High intensity: 2 phone consultations, 4 booster 
sessions, and monthly medical training therapy.

The RP was offered in order to stabilise the therapy ele-
ments after IMPT and intended as a continuation of tre-
atment to reduce the likelihood of relapse. Participants 
were taught strategies to manage their back condition 
effectively, reduce the risk of pain exacerbation, and 
promote long-term functional improvement. Sewöster 
(12) described medical rehabilitation as an important 
part of the German healthcare system and Weier et al. 
(13) further explained the importance of rehabilita-
tion aftercare for back pain patients to be better able 
to implement the planned behaviour in their everyday 
life. The RP did not include vocational rehabilitation, 
but offered support modules on workplace adjustment 

strategies and self-management techniques as part of the 
IMPT to support a return to work. More detailed infor-
mation concerning the treatment programmes of both 
IMPT and RP can be found in the study protocol (11).

Outcomes
The primary outcome investigated was days of in-
capacity to work. The aim was to examine whether 
there was a greater decrease in days incapable of 
work for the IG compared with the CG within 1 year 
of the IMPT. Secondary outcomes were functional 
capacity and HRQoL (health-related quality of life). 
It was assumed that functional capacity and HRQoL 
in the IG would be significantly higher and days 
of incapacity to work significantly lower than in 
the CG. Functional capacity (Hannover Functional 
Ability Questionnaire; HFAQ) (14–16) and HRQoL 
(EQ-5D-5L and EQ VAS) (17) were obtained via 
paper-based questionnaires. The HFAQ measures 
functional ability based on 12 everyday activities 
(e.g., Can you sit on a hard chair for one hour?). A 
percentage value between 0 and 100% is calculated 
based on the sum of 3 possible response options 
“no, or only with help”, “yes, but with some effort”, 
and “yes”. To interpret HFAQ values in more detail, 
comparative data from various studies can be used 
(14). A score between 80% and 100% corresponds to 
normal functional capacity and 70% indicates mo-
derate functionality. Meanwhile, a score under 60% 
corresponds to the worst impairment level, describing 
a relevant functional impairment. The EQ-5D-5L is 
a generic measure of health-related quality of life 
(17). The health state is measured in 5 dimensions 
(mobility, self-care, usual activities, pain/discomfort, 
anxiety/depression), each with 5 response options 
(no problems, mild problems, moderate problems, 
severe problems, extreme problems/incapacity). The 
values of the health state index range from less than 
0 to 1, with higher values indicating better health. In 
addition, the questionnaire includes a visual analogue 
scale (VAS), which is used to rate the perceived health 
on a scale from 0 (worst imaginable state of health) 
to 100 (best imaginable state of health).

Sample size
The sample size was calculated for the primary 
endpoint sick days. For the included patient group 
with AOK insurance, an average number of 37 mis-
sed working days (SD: 58) per year was used, with 
the assumption that this number would decrease by 
40% in the IG compared with the CG. The calcula-
tion was based on an effect size of d = 0.3409275. A 
sample size of 147 subjects per arm of the trial was 
required to test with a power of 80% (1−ß = 0.8) and 
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a significance level of 5% (ɑ-error = 0.05), taking into 
account an intraclass correlation coefficient of 0.01 
and a design effect of 1.1 with an average IMPT group 
size of 15.3 patients per month (18–21). Considering 
a 10% loss to follow-up, a total of 322 patients was 
needed. The sample size calculation was carried out 
using G*Power software (https://www.psychologie.
hhu.de/arbeitsgruppen/allgemeine-psychologie-und-
arbeitspsychologie/gpower).

Randomisation and blinding

The study participants were randomly assigned to IG 
or CG. After the eligible participants were enrolled 
in the trial, the group allocation to IG or CG of each 
IMPT course was randomised by the evaluator. A 
concealed drawing procedure was used for this. The 
Rehabilitation Centre staff were blinded and received 
the information concerning the randomisation from 
the evaluator at the latest possible date (at the end 
of the third IMPT week) to reduce any influence on 
the participants. Accordingly, the participants were 
also informed as late as possible whether they would 
receive follow-up care. For the IMPT, standard and 
complex groups were formed, each with a maximum 
of 8 patients in parallel.

Statistical methods
A unique identification number was assigned to all pa-
tients to pseudonymise their data and enable linking of 
survey and claims data. Prior to quantitative analysis, 
a plausibility check was conducted. Depending on the 
type of data (categorical or continuous), χ2 tests and 
two-sample t-tests for each hypothesis were carried 
out to test for group differences at T0, T1, and T2. In 
addition, differences between IG and CG with regard 
to change scores of primary (after IMPT–before IMPT) 
and secondary endpoints (T1–T0, T2–T1, T2–T0) 
were analysed. Subsequently, analyses of variance 
(ANOVA) were performed to estimate the effect of the 
patient allocation to the 2 IMPT and 3 RP intensities 
on the primary outcome sick days. Linear regression 
analyses were carried out to test the influence of other 
predictors such as age, gender, and number of sick days 
pre-intervention on the days of incapacity to work after 
IMPT. A significance level of α = 0.05 was defined.

All patients were included in the analysis, regard-
less of whether they discontinued RP participation 
(intention-to-treat analysis). The participants were 
analysed based on their belonging to IG or CG. A 
two-sided t-test with a significance level of 0.05 was 
carried out to test the primary hypothesis H1, “The 
intervention reduced the number of days of incapacity 

Fig. 2. CONSORT flow diagram. IMPT: 
Interdisciplinary Multimodal Pain Therapy; 
CONSORT: Consolidated Standards of 
Reporting Trials.
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to work”. Two-sided t-tests with a significance level 
of 0.05 were also employed to examine hypothesis 
H2, “The intervention increased functional capacity 
and HRQoL”. Data analyses were carried out using 
the IBM software SPSS version 29.0.1.0 (IBM Corp, 
Armonk, NY, USA).

RESULTS

Sample characteristics
The recruitment period was 2 years, resulting in 24 
IMPT courses with up to 16 participants each. The 
follow-up period was 12 months. The first course 
started in September 2019 and the last in August 2021. 
The last follow-up period ended in August 2022. 

An initial assessment was conducted with 440 par-
ticipants. A total of 318 started IMPT and 21 patients 
discontinued the study before randomisation was car-
ried out (Fig. 2). At 6.6%, the dropout rate was below 
the expected 10%. Ultimately, 297 participants were 
included in the intention-to-treat analysis; 150 patients 
were randomised to the IG and 147 to the CG. Table I 
presents the sample characteristics of the study popula-

tion. The sample included a higher percentage of men. 
The average age in the IG and CG was 44 (SD: 10.99) 
and 46 years (SD: 9.81) respectively. Most patients 
were married or in a long-term relationship and lived 
in a rural area. Regarding education and occupation, 
most stated a medium educational level and vocational 
qualification. The monthly net household income in 
both groups was between €2,000 and €3,000. The χ2 test 
of the group differences showed no significant group 
differences for any of the sociodemographic characte-
ristics examined, except for educational level, as more 
participants in the IG had a higher educational level. 
Table II indicates the percentage of ICD dorsopathy 
diagnoses (M40–M54) and more detailed subcate-
gories separately for IG and CG. In both groups, the 
majority of participants were diagnosed with “Other 
dorsopathies” (M50–54). 

Main outcome
Hypothesis H1. For the period before the IMPT, no 
significant group difference was found between IG and 
CG (p = 0.640). Both groups had a similar number of 
sick days at baseline, with a mean value of 60.07 in 
the CG and 61.64 in the IG. Over the 12 months fol-
lowing the IMPT, patients had a mean (M) of 70.07 
days (SD 111.50) of incapacity to work in the CG and 
a lower mean of 56.41 days (SD 96.24) in the IG. The 
t-test revealed no significant difference between the 2 
groups (p = 0.259) (Table III). 
Hypothesis H2. The t-tests of the secondary outcomes 
confirmed a significant (p = 0.047) group difference 
in functional capacity between IG and CG after the 
intervention (at T2). The group comparison of the index 
score and EQ VAS (current health status) showed no 
significant difference (EQ-Index: p = 0.293; EQ VAS: 
p = 0.065) at T2. Additional results are displayed in 
Table IV. 

Mean change
Table V shows the within- and between-group mean 
changes in the primary and secondary variables at 
different measurement points. The between-group 
difference was tested by two-sided t-tests. Cohen’s d 
was selected to estimate the effect size. 

Table I. Sample characteristics

Item

IG
IMPT + RP
n (%)

CG
IMPT
n (%) p-value

Sex
Female 54 (36.2%) 51 (35.2%) 0.85
Male 95 (63.8%) 94 (64.8%)
Missing 1 2

Age, mean (SD) 44.23 (10.99) 46.63 (9.81) 0.10
  Missing 2 3
Years of school education
≤ 9 51 (34.2%) 59 (41.0%) 0.02*
10 68 (45.6%) 65 (45.1%)
≥ 11 29 (19.5%) 17 (11.8%)
Other degree 1 (0.7%) 3 (2.1%)
Missing 1 3

Vocational qualification
None 9 (6.1%) 8 (5.6%) 0.62
Vocational training 3 (2.1%) 0 (0%)
Completed vocational training 107 (72.3%) 99 (69.7%)
Higher educationa 21 (14.2%) 22 (15.5%)
Other 2 (1.4%) 5 (3.5%)
Declined to answer 6 (4.1%) 8 (5.6%)
Missing 2 5

Labour force status
Unemployed 1 (1.0%) 0 (0%) 0.10
Worker 62 (59.0%) 61 (53.5%)
Employee 38 (36.2%) 46 (40.4%)
Civil servant 0 (0%) 2 (1.8%)
Self-employed 4 (3.8%) 1 (0.9%)
Other 0 (0%) 4 (3.5%)
Missing 45 33

Nationality
German 138 (92.6%) 138 (95.2%) 0.48
Other 10 (6.7%) 7 (4.8%)
Declined to answer 1 (0.7%) 0 (0.0%)
Missing 1 2

IG: intervention group; CG: control group; SD: standard deviation; IMPT: 
Interdisciplinary Multimodal Pain Therapy; RP: relapse prophylaxis; *p < 0.05, 
**p < 0.01; adegree from universities, higher education establishments, and 
technical colleges.

Table II. Included diagnoses of back pain and corresponding 
ICD-10 codes

ICD-Code Main diagnoses

IG CG

n = 150 n = 147

M40–M54 Dorsopathies
M40–M43 Deforming dorsopathies 26.0% 27.9%
M47–M48 Spondylopathies 0.7% 0.7%
M50–M54 Other dorsopathies 72.7% 71.4%

IG: intervention group; CG: control group; ICD: International Statistical 
Classification of Diseases and Related Health Problems.
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For the primary outcome, the results showed a nega-
tive mean change for the IG and a higher positive mean 
change for the CG after IMPT, descriptively indicating 
a reduction of sick leave for the IG post intervention. 
A significant group difference could not be identified 
(p = 0.207).

Overall, the IG displayed a higher mean change 
between T1 and T2 for all secondary endpoints with 
the exception of HRQoL. Of the secondary endpoints 
functional capacity and HRQoL, only functional capa-
city showed a significant difference between IG and 
CG in mean change from T0 to T1 (p = 0.013) and T0 
to T2 (p = 0.008) with the highest between-group diffe-
rences. In both cases, the effect size can be considered 
moderate according to Cohen (22).

Subgroup analyses
For further subgroup analyses, the days of incapacity 
for work were used as the dependent variable. Assign-
ment to standard and complex IMPT, RP intensity, days 
off work before IMPT, functional capacity at baseline, 
gender, and age were analysed as predictors. 

A two-factor ANOVA (factor 1: Group IG vs CG; 
factor 2: IMPT Standard Care vs Complex Care) found 
no significant interaction between group assignment and 
days of incapacity to work, F (1,293) = 0.16, p = 0.692. 
This indicates that there was no significant group diffe-
rence between IG and CG concerning the number of sick 
days after IMPT. In both standard and complex IMPT, 
however, the sick days were higher in the CG (standard: 
M = 68,63; complex: M = 71,47) than the IG (standard: 

M = 49,77; complex: M = 62,21) (Fig. 3). 
As RP was only received by the IG, a single-factor 

ANOVA was conducted to estimate the influence of RP 
intensity (factor 1: Group allocation IG; factor 2: RP 
intensities low, middle, high) on days of incapacity to 
work. The number of sick days was lowest (M = 45,67) 
in path one, which provided the least follow-up care, 
and highest (M = 59,35) in the medium intensity RP 
(Fig. 4). Overall, no statistically significant difference 
in sick days was found between the different levels of 
RP intensity, F (2,147) = 0.53, p = 0.59. This indicates 
that there is no difference in return to work between 
the groups.

Regression analyses using sick days before IMPT, 
functional capacity at baseline, gender, and age as 
predictors showed no significant result with the binary 
factor group allocation, indicating no difference bet-
ween IG and CG. 

DISCUSSION

Hypotheses
Hypothesis H1 (the intervention reduced the days of 
incapacity to work) cannot be confirmed, as the groups 
showed no significant difference in number of sick 
days. However, there was a clear descriptive trend, as 
the IG had fewer sick days after IMPT. The p-value 
(t-test) is 0.26 after the IMPT, indicating a tendency 
towards a reduction in sick days in the IG compared 
with the CG. As stated before, the mean values of 
both groups in the pre-IMPT period are approximately 

Table III. Two-sided t-test analyses for days of incapacity to work

Item

IG (n = 150) CG (n = 147)

p-value SES (95% CI)M MD SD Min Max M MD SD Min Max 

12 months before IMPT 61.64 55.00 28.97 6 153 60.07 56.00 28.68 0 153 0.640 0.05 (–0.28 – 0.17)
12 months after IMPT 56.41 16.00 96.24 0 365 70.07 10.00 111.50 0 365 0.259 0.13 (–0.10 – 0.36)

IG: intervention group; CG: control group; SES: standardised effect size Cohen’s d; 95% CI: 95% confidence interval; M: mean; SD: standard deviation; 
MD: median; Min: minimum; Max: maximum; IMPT: Interdisciplinary Multimodal Pain Therapy.

Table IV. Two-sided t-tests analyses for secondary outcomes functional capacity and health-related quality of life

Item

IG CG

p-value SES (95% CI)n M MD SD n M MD SD

HFAQ functional capacity
 HFAQ_T0 Baseline 139 65.02 66.67 17.22 141 68.23 70.83 19.22 0.142 0.18 (–0.06 – 0.41)
 HFAQ_T1 4 weeks 135 81.91 87.50 16.93 130 78.97 83.33 20.97 0.210 0.16 (–0.40 – 0.09)
 HFAQ_T2 12 months 111 85.81 91.67 19.58 103 80.50 87.50 19.29 0.047* 0.27 (–0.54 – 0.00)
Health-related quality of life
 EQ5D Index_T0 Baseline 147 0.72 0.79 0.19 137 0.74 0.80 0.18 0.607 0.06 (–0.17 – 0.29)
 EQ5D Index_T1 4 weeks 140 0.85 0.89 0.13 134 0.82 0.88 0.17 0.094 0.21 (–0.44 – 0.03)
 EQ5D Index_T2 12 months 113 0.85 0.94 0.21 103 0.82 0.88 0.19 0.293 0.41 (–0.41 – 0.12)
VA scale
 VA-Scale_T0 Baseline 149 57.50 60 15.90 143 57.61 60 16.28 0.956 0.01 (–0.22 – 0.24)
 VA-Scale_T1 4 Weeks 146 73.94 80 17.61 140 70.46 75 20.47 0.125 0.18 (–0.42 – 0.05)
 VA-Scale_T2 12 Months 117 75.79 80 19.04 103 71.16 75 17.80 0.065 0.25 (–0.52 – 0.02)

IG: intervention group; CG: control group; SES: standardised effect size Cohen’s d; 95% CI: 95% confidence interval; HFAQ: Hannover Functional Ability 
Questionnaire (value range 0–100); HRQoL: health-related quality of life (EQ-5D-5L); VA scale: visual analogue scale (EQ VAS); M: mean; SD: standard 
deviation; MD: median; *p < 0.05.
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the same, indicating that data is balanced across the 
factor group assignment and the randomisation was 
successful. A key methodological challenge in evalua-
ting the first hypothesis was the wide distribution of 
days of incapacity to work after IMPT. Values ranged 
from 0 to 365 days, which is reflected in the large 
standard deviation. The data were not adjusted, as the 
outliers were real and not due to errors. Therefore, the 
entire sample was included in the analysis.

The second hypothesis H2 that the IG (M = 85.81%, 
SD = 19.58%) had a significantly higher functional capa-
city after the RP compared with the CG (M = 80.50%, 
SD = 19.29%) can be confirmed. According to Cohen 
(22), the effect is small, d = 0.27. Of all secondary end-
points analysed, functional capacity showed the greatest 
improvement in the IG compared with the CG. The 
functional capacity measured at T2 can be categorised 
as normal functional capacity (score 80–100%) in both 
groups and is therefore better than the moderate functio-

nal impairment (score up to 70%) measured at baseline. 
It should be taken into account that the HFAQ score 
was already higher and within the range of moderate 
functional capacity at the end of the IMPT (T1) and not 
only at the end of the RP as predicted.

Regarding patients’ HRQoL, the IG reported a higher 
quality of life than the CG after the intervention on 
both variables (EQ-5D-5L index score and EQ VAS) at 
T2. However, the group difference was not significant, 
although the p-value of the EQ VAS was approximately 
significant. It is also apparent that greater improve-
ments in all secondary endpoints already occurred at 
T1 in the IG, although the effect would not have been 
expected until T2, as the RP phase started only after 
the IMPT. It seems reasonable that the participants’ 
expectation of receiving follow-up care had an influ-
ence here, even though the information concerning the 
assignment to IG or CG was given as late as possible 
in the last week of the IMPT (23, 24).

Table V. Mean change in sick days, functional capacity, and health-related quality of life

Item

IG CG

p-value SES (95% CI)n Mean change SD n Mean change SD

Sick days
 After IMPT–Before IMPT 150 –5.23 95.87 147 10.00 111.16 0.207 00.15 (–00.08 to 00.38)
HFAQ functional capacity 

 T1–T0 128 17.38 18.91 124 11.19 20.59 0.013* –0.31 (–0.56 to –0.07)
 T2–T1 101 02.35 17.57 93 01.16 20.87 0.668 –0.06 (–0.34 to 0.22)
 T2–T0 104 18.91 20.18 99 11.83 17.57 0.008** –0.37 (–0.65 to –0.10)
Health-related quality of life (Index)
 T1–T0 138 0.13 0.17 125 0.08 0.18 0.039* –0.26 (–0.50 to –0.01)
 T2–T1 107 0.00 0.19 98 0.01 0.16 0.688 –0.06 (–0.33 to 0.22)
 T2–T0 110 0.12 0.22 101 0.07 0.20 0.069 –0.25 (–0.52 to 0.02)
VA scale
 T1–T0 145 16.36 17.28 136 12.54 22.22 0.111 –0.19 (–0.43 to 0.04)
 T2–T1 114 01.25 20.64 102 – 0.57 17.60 0.490 –0.09 (–0.36 to 0.17)
 T2–T0 116 18.60 22.45 102 13.90 18.57 0.096 –0.23 (–0.49 to 0.04)

IG: intervention group; CG: control group; SES: standardised effect size Cohen’s d; HFAQ: Hannover Functional Ability Questionnaire (value range 0–100); 
HRQoL: health-related quality of life: (EQ-5D-5L); VA scale: visual analogue scale (EQ VAS); SD: standard deviation; MD: median; CI: confidence interval; 
IMPT: Interdisciplinary Multimodal Pain Therapy; *p < 0.05, **p < 0.01.

Fig. 3. Sick days after IMPT in comparison between 
IG and CG in complex and standard Interdisciplinary 
Multimodal Pain Therapy (IMPT) care. IG: 
intervention group; CG: control group.
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Subgroup analyses
Through subgroup analyses, further factors influencing 
the dependent variable days of incapacity for work 
were investigated. First, the IG had fewer sick days 
both in total and in the standard and complex IMPT 
subgroups compared with the CG. Second, the result 
that the complex group had more sick days could 
be due to the fact that participants with more severe 
back pain were assigned to the IMPT with higher care 
(complex group). Although further regression analyses 
could not prove a significant result for the group factor, 
it became clear that sick days before IMPT and fun-
ctional capacity at baseline had the strongest influence. 
Age and gender had no effect on sick days after IMPT. 

Strengths, limitations, and generalisability
A strength of the study was the RCT design, as it 
is the design of choice for examining interventions. 
The advantages are that the selection bias is reduced 
and, due to randomisation, possible confounders are 
assigned evenly to the study groups (25–27). In addi-
tion, special requirements apply to RCT studies, e.g., 
registered study protocols (25, 28). The present study 
was registered and the study protocol was published 
beforehand to ensure transparency. 

The validity of the study is also supported by the 
use of standardised measurement instruments. Howe-
ver, self-report scales are a subjective measure and 
therefore prone to other biases. They can predict real 
behaviour and preferences only to a limited extent, as 
response biases, social desirability, and acquiescence 
can occur when answering the questions (29). 

With regard to the data used, one of the main advan-
tages of claims data is that missing data are avoided 
and full data availability is ensured. To ensure high 

data quality, comprehensive plausibility checks and 
validations were carried out. Although errors may have 
occurred when assigning the ICDs for the periods of 
incapacity for work, claims data can be regarded as 
the most reliable source of information, as patients 
often have trouble remembering the specific time of 
sickness-related absence from work. However, claims 
data are not primarily collected for research purposes 
(30) and corresponding limitations must therefore be 
considered (31). Finally, it can be positively empha-
sised that the required sample size was achieved to test 
the intervention effect of the primary endpoint with 
sufficient power. Particularly during the COVID-19 
pandemic, recruitment difficulties had to be addres-
sed. Fortunately, the study centre and medical staff 
were able to keep the study conditions constant and 
confounding influence during IMPT was limited. When 
interpreting the study results, however, it must also be 
considered that the COVID-19 pandemic may have had 
an impact on the return to work. The present sample 
was made up predominantly of men who completed 
vocational training and had the labour force status 
“worker”, indicating more physical work. In addition, 
more participants in the IG stated a higher level of 
education. Although most participants remained in the 
same job, around 12% changed employment in the 12 
months following the IMPT. It was not documented 
in detail whether the job change involved a less phy-
sically demanding activity, and job-related physical 
strain in some cases could not be determined based 
on available information concerning participants’ 
occupations. Regarding the RP, the process evalua-
tion revealed a number of difficulties in implementa-
tion of the follow-up treatment. In order to assess the 
actual benefit of the intervention RP, it must be taken 
into account that participation rates during the RP 

Fig. 4. Sick days after IMPT and intensity of 
care in relapse prophylaxis in the IG. IMPT: 
Interdisciplinary Multimodal Pain Therapy. IG: 
intervention group.
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were lower than estimated. The Rehabilitation Centre 
staff made considerable efforts to increase participa-
tion during RP. For example, several invitations and 
reminders to participate in scheduled booster sessions 
were sent out. Nonetheless, rates remained low on 
average. The evaluation therefore revealed the poten-
tial to improve participation during the RP in order 
to improve assessment of the intervention effect of 
RP. Finally, determining participation in the RP and 
enhancing patient motivation to participate are relevant 
factors in order to be able to evaluate the actual benefit 
in subsequent studies. 

Comparisons with other studies
As previously mentioned, the effectiveness of IMPT 
has been assessed in various studies. Elbers et al. 
(6) addressed the issue that content and duration of 
multimodal programmes can vary and conducted a 
review and meta-analysis to compare the outcomes of 
different programmes. Based on the included studies, 
a significant improvement in chronic primary muscu-
loskeletal pain could be demonstrated in the majority 
of the programmes. Hüppe et al. (32) found in 2019 
that a two-year health programme with multimodal 
intervention aspects led to small positive long-term 
effects. In an RCT, Anema et al. (33) found that a 
workplace intervention, as part of multidisciplinary 
rehabilitation, resulted in participants returning to 
work in less time than the non-intervention group 
workers. In a Cochrane systematic review and meta-
analysis, Kamper et al. (7) concluded that multidis-
ciplinary biopsychosocial rehabilitation program-
mes were more effective in reducing both pain and 
disability compared with the usual care and physical 
treatments. For work-related outcomes, however, 
multidisciplinary rehabilitation appeared to be more 
effective than physical treatment, but demonstrated 
no improvement over usual care.

More recent studies have not been able to prove the 
superiority of IMPT over standard treatment. Langa-
gergaard et al. (34) and Pedersen et al. (35) reported 
the results of an RCT study comparing the return to 
work rate between employees who received a brief 
or multidisciplinary intervention, with the multidis-
ciplinary intervention failing to achieve better return 
to work rates. Another RCT conducted by Fisker 
et al. (36) in 2022 to investigate incapacity for work 
in relation to the effectiveness of a 12-week multi-
disciplinary vocational rehabilitation programme in 
Denmark showed no superiority of the intervention 
over standard care. However, it should be taken 
into account that both groups received treatment at 
the centre and the usual care in similarly conducted 
studies may be less extensive. There are only a few 

studies investigating RP in the context of multimodal 
back pain treatments. Schmidt et al. (37) found, in 
a single-centre trial, that an integrated rehabilitation 
programme combining 3 weeks of inpatient stay with 
12 weeks of home-based activities and additional 
inpatient booster sessions was no more effective at the 
26-week follow-up than an established 4-week inpa-
tient rehabilitation programme. The 1-year follow-up 
study (38) confirmed this result. In contrast, Deck et 
al. (39) found significant improvements for the IG in 
terms of participation (disease-related impairments in 
everyday life) and functional impairment (assessed by 
HFAQ) 12 months after the rehabilitation programme. 
Schramm et al. (40) continued the investigation of 
an intensive follow-up strategy for rehabilitants 
with chronic back pain with a further 24-month 
catamnesis. The study was not able to prove that the 
significant group differences were maintained over 20 
years. Methodological challenges with regard to after-
care concepts were discussed as one of the possible 
reasons. The authors also noted that the long-term 
implementation of a healthy lifestyle requires stable 
social and intrapersonal resources and, if necessary, 
individual case management in order to achieve a 
long-term sustainable effect through the intervention. 
The latter could improve the low patient motivation 
during the RP phase that we also observed. Elbers 
et al. (6) included the studies by Tavafian et al. (41) 
and Monticone et al. (42) as cohorts with extensive 
follow-up modules. Even though there were diffe-
rences in the design of the follow-up care and IMPT 
(e.g., only the IG receiving IMPT) both approaches 
emphasised that treatment does not end with the acute 
intervention phase, but requires continuous support 
and promotion of self-management skills in order to 
achieve lasting positive effects. 

One major challenge when comparing study results 
is the heterogeneous concept of interdisciplinary 
multimodal pain therapy and relapse prevention pro-
grammes, under which various forms of therapy are 
summarised. In addition, as mentioned earlier, the 
intensity and duration of the treatment provided varies. 
By further examining the results of this study, it is also 
noticeable that the improvements in the secondary 
endpoint, functional capacity, were reflected only to a 
limited extent in the primary endpoint sick days. 

Conclusion
Findings of this study show improvements in the secon-
dary outcomes functional ability and HRQoL, which 
are based on self-reporting and show better results at 
the end of the study. However, the outcomes indicate 
that further studies are needed to gain knowledge to 
sustainably reduce days off work due to back pain. 
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