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ABSTRACT

Objectives: This study aims to evaluate the effectiveness of two multidisciplinary fibromyalgia programs with different intensities.
Materials and methods: In this retrospective real-world comparison of patient data, pre- and post-program datasets of Short Form 36 (SF36)
and Fibromyalgia Impact Questionnaire (FIQ) were obtained from a total of 210 female patients in two fibromyalgia multidisciplinary day hospital
programs including one intensive program with daily treatments summing up to 20 treatment days during four weeks (P20, n=70) versus a less
intensive program with 12 treatment days during four weeks (P12, n=140).
Results: Multiple subscales of SF36 and FIQ were improved in the pre-post comparison in both groups. In the comparison between the two groups,
a statistically significantly higher improvement was found in the P20 group compared to the P12 group for the FIQ subscales of stiffness (p=0.001)
and the number of days during which the patient felt “good” (p=0.007).
Conclusion: An intensive program of daily treatments and activity seems to be more effective in reducing fibromyalgia-associated stiffness and
improving the number of days during which patients feel good than a less intensive program.
Keywords: Chronic widespread pain, multicomponent, multidisciplinary, multimodal, multiprofessional.

Fibromyalgia is a chronic pain syndrome
that is characterized by a broad number of
clinical symptoms such as widespread pain, poor
sleep, fatigue, psychological distress, functional
disability, and cognitive impairment. It severely
compromises patients’ quality of life and produces
significant costs for health systems.1,2 To date, both
the etiology and pathogenetic pathways remain
widely unknown. Diagnosis is predominantly
based on the clinical assessment following the
American College of Rheumatology (ACR) criteria3
and after exclusion of other somatic diseases such

as hypothyroidism, rheumatoid arthritis, systemic
lupus erythematosus or other inflammatory or
autoimmune disorders which may explain the
symptoms.
A wide range of pharmacological and
non-pharmacological treatments are offered
including antidepressants, anticonvulsants or
transcutaneous nerve stimulation. Additionally,
various behavioral therapies, health promotion,
and integrative medical interventions such as
meditation, various diets, and acupuncture have
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been utilized as treatment options. The scientific
evidence for the efficacy of the listed interventions
remains poor.4-12 Consequently, the range of
recommended treatment options is limited.13,14
The best-established approach for easing
fibromyalgia symptoms is multicomponent
treatment programs. In multicomponent or
multimodal programs, professionals of different
disciplines provide expertise and treatment
from different fields. Physicians, psychologists,
physiotherapists and others work synergistically for
optimal treatment effects. Multimodal treatments
can be conceptually different, depending on whether
their design is multidisciplinary or interdisciplinary.
In multidisciplinary treatments, professionals
remain within their field of expertise, whereas in
interdisciplinary treatments, they are coordinated
towards a common aim.15 Although there is
no data on whether multi- or interdisciplinarity
is more effective, there exists some scientific
evidence for multicomponent treatment programs
in general16 and multicomponent programs are
strongly recommended in the latest German
guidelines.17
The uncertainty concerning effectiveness
is further complicated by the fact that these
programs are very heterogeneous in terms of
duration, objectives, setting, format, therapeutic
components, and professionals involved. A recent
review of fibromyalgia treatment programs listed
interventions with a median duration of seven
weeks. However, this review covered durations
from very short periods lasting for less than
a week up to very long periods lasting for
one year. With regards to treatment intensity,
there were both intensive programs and lessintensive interventions with less than 12 hours of
therapies.18
Given this diversity, any judgment about the
most suitable intervention intensity for patients is
challenging. Therefore, in this study, we aimed to
evaluate the effectiveness of two multidisciplinary
fibromyalgia programs with different intensities.

MATERIALS AND METHODS
In this retrospective analysis, data from 70 female
patients (mean age 50.2±9.9) participating in a
20-day multidisciplinary rehabilitation program

(four weeks, five days per week, P20) at the tertiary
fibromyalgia day care center of the department of
Physical Medicine and Rehabilitation (PMR) at
Department of Orthopedics, Physical Medicine
and Rehabilitation, University Hospital, LMU
Munich between December 2012 and March
2015 were evaluated and compared to those
of 140 patients (mean age 59.5±7.7) who
participated in the former (running between
1999 and 2012) 12-day fibromyalgia program
(four weeks, three days per week, P12) consisting
of similar therapeutic elements as the 20-day
version. The study protocol was approved by the
ethics committee of the University of Munich and
the ethics committee of the University of Applied
Science and Arts of Coburg. The study was
conducted in accordance with the principles of
the Declaration of Helsinki.
Inclusion criteria for both programs were a
diagnosis of fibromyalgia according to the ACR
criteria for FMS and being aged ≥18 years.
Patients with cardiac, respiratory, gastrointestinal,
renal, hematological disorders, neurological, or
psychiatric disorders too severe to participate
in physical exercises or balneotherapy were
excluded. Patients with a pending application
for disability pension were also excluded due to
potential bias. Only complete pre-post datasets of
the patients were included in the analysis (n=133
p-12, n=67 p-20).
In the interdisciplinary day hospital programs,
various professionals (medical doctors specialized
in physical and rehabilitative medicine,
physiotherapists, occupational therapists, balneoand hydrotherapists, occupational therapists and
psychotherapists) provided a therapy program in
a group setting. The programs included different
therapeutic elements for a duration of four weeks.
Each patient attended the program for seven
hours per day (except on Fridays for 5.4 hours).
Additional individual medical and psychological
consultations were available on demand.
Patients
received
medical
and
psychoeducational
information
about
fibromyalgia, medical nutritional advice, and
psychotherapy group sessions utilizing a
cognitive-behavioral approach. On the physical
side, the different physiotherapeutic elements
aimed to improve strength, endurance, agility, and
coordination. Therefore, the physiotherapeutic
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units consisted of a light warm-up with
endurance training, followed by strengthening
training, stretching exercises, and coordination
(including stabilizing and balancing) training.
The different exercises were easy to learn in
order to encourage home exercising. Relaxation
was performed in different physiotherapeutic
or psychological units. Perception training was
performed with QiGong exercises. Ergotherapy
included psychoeducative exercises to distract
patients from their pain perception, guidance
to joint-saving behavior, advice regarding
medical accessories, and fatigue assessment.
Balneotherapy consisted of hot and cold packs,
hydroelectric baths, and electrotherapy including
transcutaneous nerve stimulation. Table 1
displays the different components and their
proportion of each program.
Interdisciplinarity was underpinned by weekly
team meetings to coordinate the individual
therapeutic approach under behavioral aspects
(self-help centered), and to ensure focusing on
better function during activities of daily living,
quality of life, and symptom management.
Pharmacological therapy was not a part of
the day hospital program. On the contrary,
it was part of the concept not to change
any pharmacological management during
participation. Any necessary adaptation of the
medication was performed either before or after
the program.
Questionnaires including the following selfreported variables were administered to the
patients on the first day of the program: marital
status, age, level of education, and household
income. Data on the duration of symptoms
indicative of FMS were also collected.
The questionnaire set included the Fibromyalgia
Impact Questionnaire (FIQ) and the Short Form

36 (SF36). Both were administered to the patients
on the first and the last day of the programs. The
FIQ is an assessment and evaluation instrument
developed to measure fibromyalgia patients’
status, progress, and outcomes. It was designed
to measure the components of health status that
are believed to be most affected by fibromyalgia.
The total score ranges from 0 to 80 points
based on physical functioning, number of “days
felt good”, pain, fatigue, morning tiredness,
stiffness, anxiety, and depression. A score of
80 indicates maximum fibromyalgia impact.
The FIQ was used in the validated German
version.19 The SF36 is a 36-item instrument for
measuring health status and outcomes from the
patient’s perspective and is available in numerous
validated languages including German.20,21 The
SF36 consists of eight multi-item scales plus
a single item to assess health transition. Its
subscales allow for an evaluation of physical
functioning, physical role functioning, bodily
pain, general health perceptions, vitality, social
role functioning, emotional role functioning, and
mental health. Additionally, two summary scales
are calculated: the physical component summary
scale and the mental component summary scale.
Subscales range from 0 (maximum symptoms or
limitations/poor health) to 100 (no symptoms or
limitations/excellent health).
Statistical analysis
Data preparation and calculations were
performed using the IBM SPSS version 24.0 for
Windows (IBM Corp., Armonk, NY, USA). Per
protocol, only completely filled in questionnaires
were used for evaluation. Given the exploratory
focus of the study, the significance threshold
was set at a p value <0.05. As variables were
not found to be normally distributed according
to the Kolmogorov-Smirnov test, the Wilcoxon

Table 1. Hourly distribution of different multimodal components of two fibromyalgia day hospital programs
Psychoeducative elements
Therapeutic
elements

Medical
information

Psychology

Breaks

Behavioral
exercises

Recreation/
reflection

Physical medical elements
Physio-therapy
(active)

QiGong

Occupational
therapy

Total
Hydro/balneotherapy

4
weeks

Hours
P12

8

16.5

8

--

19

7

9.5

9.5

77.5

P20

15.5

23.5

13

23.5

25

6.5

12

14.5

133.5

Four interdisciplinary additional team meetings were held each week.
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Table 2. Sociodemographic variables and duration of symptoms
P12 (n=140)
Group

%

Mean±SD

P20 (n=70)
%

Mean±SD

Age (year)

59.5±7.7

50.2±9.9

Years of symptoms

12.1±9.7

10.0±9.0

Marital status
Married
Divorced
In relationship
Never married
Widowed
No information

58.6
9.3
NA
25.5
5.7
0.7

58.0
18.8
14.5
7.2
-1.4

Employment status
Working
Sick listed
Unemployed
Pensioned
Homemaker
No information

32.9
12.9
5.0
27.1
19.3
2.8

42.0
14.5
13.0
14.5
14.5
1.4

Education (years)
≤9
9
10
12-13
>13
No information

2.1
48.5
21.4
7.9
15.7
4.3

1.4
34.8
30.4
10.1
21.7
1.4

Total family income in euros per month
<500
500-1000
1000-2000
2000-3000
>3000
No information

4.3
8.6
36.4
21.4
19.3
10.0

10.1
23.2
23.2
10.1
26.1
7.2

SD: Standard deviation; NA: Not applicable.

rank-sum test was used for calculating the pre-post
comparison within each group. The difference of
treatment effects between the two groups was
analyzed by comparing the Δ pre-post values
utilizing the Mann-Whitney U test.

RESULTS
Demographics of the two groups are displayed
in Table 2. After participation in the day hospital
program, statistically significant improvement
compared to baseline was observed for the
SF36 subscales of physical-functioning, physical
role functioning, social role functioning, mental
health, bodily pain, vitality, general health,
physical component, and mental component
in the P12 group. In the P20 group, physical
functioning, mental health, bodily pain, vitality,

physical component, and mental component
scales were significantly improved.
The most significant improvement from
baseline in the SF36 was observed for the rolephysical subscale. It was improved by 47.5% in
the P12 group and 54.3% in the P20 group. The
subscale of vitality was improved by 22.3% in the
P12 group and 31.7% in the P20 group and the
subscale of bodily pain was improved by 29.4%
from baseline in the P20 group.
In the P20 group, all FIQ subscales (apart from
physical functioning scale that was worsened)
were significantly improved after participation in
the day hospital program compared to baseline
before the program. In the P12 group, the FIQ
subscales of pain, fatigue, morning tiredness,
anxiety and depression as well as the number of
days felt good were significantly improved.
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Table 3. Results of Fibromyalgia Impact Questionnaire before and after participation in two fibromyalgia day hospital programs
Before day
hospital

After day
hospital

P12
(n=134)

P12
(n=133)

Improvement
to
baseline

Mean±SD

Mean±SD

%

Physical function (0-10)

3.5±2.5

3.2±2.3

9.63

Days felt good (0-10, invers.)

7.9±2.6

7.1±2.8

9.86

Missed work (0-10)

2.9±4.2

-

-

42.0±12.5

39.7±14.0

5.52

Items

Before day
hospital

After day
hospital

P12 vs. P20

Statistical
significance
level

P20
(n=67)

P20
(n=67)

Improvement
to
baseline

Statistical
significance
level

Statistical
significance
level

p

Mean±SD

Mean±SD

%

p

p

0.384

3.2±1.0

3.3±1.7

-4.75

0.311

0.191

0.011*

6.9±2.5

5.7±2.4

17.51

0.001*

0.007*

-

2.9±4.1

-

-

-

-

0.093

45.7±11.0

37.9±12.6

17.02

0.000*

0.165

FIQ subscale scores

Total FIQ score (0-80)
FIQ Subscales
(VAS 0-10/10)
Ability to do job

6.2±2.4

-

-

6.1±2.4

-

-

-

-

Pain

6.7±2.1

6.3±2.6

6.42

0.019*

6.6±2.0

6.0±2.1

9.82

0.024*

0.423

Fatigue

7.2±2.2

6.8±2.5

6.08

0.019*

7.2±2.1

6.1±2.5

14.76

0.002*

0.141

Morning tiredness

7.3±2.2

6.7±2.8

8.00

0.008*

7.5±2.3

6.1±2.7

19.12

0.000*

0.059

Stiffness

6.3±2.5

6.2±2.9

0.96

0.411

6.5±2.9

5.0±2.7

21.82

0.000*

0.001*

Anxiety

4.7±3.0

4.5±3.3

5.92

0.034*

4.5±2.9

3.4±2.7

24.05

0.001*

0.152

Depression

4.7±3.3

4.3±3.3

8.49

0.033*

4.4±2.8

2.7±2.8

38.51

0.012*

0.270

P12: Twelve treatment days during four weeks; P20: Twenty treatment days during four weeks; FIQ: Fibromyalgia Impact Questionnaire; SD: Standard deviation; VAS: Visual analog
scale; Statistical significance is displayed for pre-post comparison in each group as well as for intergroup comparison (P12 versus P20).

In the comparison of the pre-post differences
(Δ pre-post) between the two hospital programs,
a statistically significantly higher improvement
in the P20 group compared to the P12 group

was found for the FIQ subscale of stiffness
(p=0.001, 21.82% improvement compared to
baseline) and the subscale of number of days felt
good (p=0.007, 17.51% improvement compared

Table 4. Results of Short Form 36 questionnaire before and after participation in two fibromyalgia day hospital programs

Items

Before day
hospital

After day
hospital

Pre-post

Before day
hospital

After day
hospital

P12
(n=139)

P12
(n=137)

Improvement
to
baseline

Mean±SD

Mean±SD

44.6±20.4

49.9±20.9

Pre-post

P12 vs. P20
(Δ pre-post)

Statistical
significance
level

P20
(n=69)

P20
(n=69)

Improvement
to
baseline

Statistical
significance
level

Statistical
significance
level

%

p

Mean±SD

Mean±SD

%

p

p

11.7

0.000*

47.4±20.5

55.0±18.9

16.1

0.001*

0.822
0.869

SF36 subscales
Physical functioning
Role-physical

17.8±28.5

26.3±34.6

47.5

0.002*

15.1±26.7

23.4±33.5

54.3

0.12

Role-emotional

46.6±44.8

52.7±47.1

13.1

0.077

50.0±44.1

56.1±46.8

12.12

0.471

0.994

Social functioning

48.0±28.2

54.8±28.2

14.0

0.003*

54.0±26.7

58.5±22.6

8.3

0.80

0.858

Mental health

49.6±21.8

54.6±21.1

10.1

0.000*

52.0±20.1

59.9± 20.9

15.2

0.000*

0.195
0.142

Bodily pain

28.2±15.8

32.0±17.9

13.7

0.006*

28.8±14.4

37.3±14.4

29.4

0.001*

Vitality

28.1±17.9

34.3±19.3

22.3

0.000*

26.1±14.4

34.3±19.3

31.7

0.000*

0.175

General health

37.4±18.7

40.6±20.8

8.5

0.018*

36.5±17.3

38.6±18.9

5.9

0.27

0.492

Physical component scale

30.0±6.7

32.0±8.0

6.7

0.001*

29.9±7.0

32.3±7.8

8.2

0.017*

0.796

Mental component scale

39.4±13.2

42.1±13.1

6.7

0.013*

40.3±12.9

43.5±12.6

8.0

0.046*

0.784

P12: Twelve treatment days during four weeks; P20: Twenty treatment days during four weeks; SD: Standard deviation; SF36: Short Form 36; Statistical significance is displayed for
pre-post comparison of both groups as well as for intergroup comparison (P12 versus P20).
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to baseline). The subscale of morning tiredness
just missed statistical significance (p=0.059,
19.12% improvement compared to baseline). The
improvement of the stiffness subscale by 21.82%
compared to baseline in the P20 group was
above the level that was described as the minimal
clinically important difference (13%).
The percentual improvement of the FIQ
subscales was generally higher in the P20
group with a maximum improvement of 38.51%
compared to baseline that was observed for the
depression subscale. The only exception was the
physical function scale in the P20 group with a
higher impairment of 4.75%. The pre-post FIQ
and SF36 data are displayed in Tables 3 and 4,
respectively.

DISCUSSION
To our knowledge, this retrospective analysis
is the first to compare real-world outcome data
of two specific fibromyalgia treatment programs
with similar components but different intensity.
This study has confirmed the observation of a
slightly better fibromyalgia symptom relief in the
long-term-approach in one randomized controlled
trial, which compared a long- and a short-term
multidisciplinary approach.22 The observation of
another real-world data analysis of work disability
of fibromyalgia patients after participation in either
a specific fibromyalgia program or a non-specific
musculoskeletal rehabilitation program seems to
provide contradictory results.23 In their analysis,
the musculoskeletal program, although being nonspecific, was longer than the fibromyalgia program,
which might have led to the observed results.
In our analysis, the FIQ subscales of stiffness
and the number of days felt good were more
effectively reduced in the five days per week
program (P20) than in the three days per week
program (P12). We believe that the significant
improvement in the FIQ item of days felt good
in our study was caused by the daily treatments.
However, such a result may also be attributed
to the different setting and requirements of the
day hospital program compared to daily life.
The FIQ subscale of stiffness has been shown
to be correlated to other symptom scores in
fibromyalgia.24 Accordingly, and in line with the
observed improvements of the other FIQ items

in the pre-post comparison in our evaluation,
clinically relevant improvement of fibromyalgia
symptoms was shown. Improvements were clearly
above the level of 13.2% for the minimal clinically
important difference for the stiffness scale of the
FIQ.25 Furthermore, the observed improvement of
17.02% in the FIQ total score in the P20 group
was also clearly above the minimal clinically
important difference of 14%25 compared to only
5.52% in the P12 group. The difference between
the two groups was, however, not statistically
significant.
Our observations are of special clinical interest
because they support a decision towards a more
intensive treatment for patients. Additionally, they
demonstrate that the physical and psychological
challenge of the five days per week program is
appropriate and does not overtax the patients. The
P12 program had initially been created under the
assumption that a less intensive program is more
suitable for patients suffering from fibromyalgia,
as it has previously been shown that fibromyalgia
patients have limited physical resources.26,27 Our
results can thus encourage healthcare providers to
offer a more intensive therapy.
Additionally, it would be interesting to know
why the strongest differential effect was observed
for stiffness: It might be hypothesized that this
effect was caused by the intensification of certain
elements of the program more than others. The
significant increase in the number of days the
patient felt good might be due to the increased
hours of psychological and behavioral therapy. In
respect to the improvement of stiffness, the element
of the physical treatment that was intensified
the most in the P20 group was hydrotherapy.
Balneotherapy, hydrotherapy or aquatic exercises
have previously been shown to ease fibromyalgia
symptoms28-30 and positively influence stiffness
in fibromyalgia.31,32 Furthermore, balneotherapy
has been shown to have beneficial effects as an
add-on therapy.33,34 Another factor adding to the
beneficial effect might be the general increase
in daily activity and reduction of sedentary
time throughout the P20 program. It has been
observed that fibromyalgia patients tend to spend
more inactive time than healthy controls35 and
physical exercise can reduce symptom intensity.36
Together with our observations, all these findings
underline the importance of synergistic effects in
the interdisciplinary setting.
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The daily engagement of patients in the P20
program might be reflected in the fact that the
FIQ subscale of physical function was worsened
compared to baseline. This contradiction of the
improvement in all other scales can be easily
explained by the composition of the subscale.
Patients have rated to what extent they were
able to perform a number of daily tasks like
shopping, gardening, washing clothes or dishes
or preparation of food throughout the last week.
After a full day program at the hospital, patients
probably did not have as much time as usual for
their daily tasks. This assumption is strengthened
by the improved subscale of physical functioning of
the SF36 in both groups. In this subscale, patients
were asked about the same activities; however,
the question was posed slightly differently. It
asked about the extent of limitations in the
activities due to health issues, whereas FIQ simply
questioned if the patients were able to perform
the activities at all. Also, the highest percentual
improvements from baseline were observed for
the SF36 subscale of physical role functioning
that inquires about the restrictions in physical
activity due to health limitations during the last
four weeks.
The observation that more subscales of the
SF36 were significantly changed in the P12
group in the pre-post comparison than in the P20
group is most likely due to the almost doubled
number of participants in the P12 group. This is
confirmed by the percentual changes that show
a higher improvement for most subscales in the
P20 group than the P12 group.
There were some limitations to our evaluation,
most of which were caused by the evaluation of
real-world data that were originally intended for
clinical use and not for scientific analysis. This
has led to a limited number of completely filled
in questionnaires, so the number of available
datasets for evaluation was much lower than the
number of the participants in the day hospital
program. This might have resulted in a selection
bias of dropouts due to physical symptoms or
inability to complete the program. In general, the
dropout rate has been low in both day hospital
programs (around 0.1%) and thus unlikely to play
a role. Additionally, this would apply for both
groups and should therefore not influence the
comparison of the groups. Furthermore, there
were some differences of age and symptom

duration between the two groups, although
we believe that they were overcome by the
comparison of changes from baseline. However,
it is still possible that patients in the P12 group
that were averagely 10 years older than patients
in the P20 group had more difficulties in
participating in physical activities even if those
were low-impact activities suitable for chronic
pain patients. Another limitation is the fact
that no long-term follow-up was performed.
Consequently, the observed effects should be
further evaluated in a larger group of patients
with long-term follow-up.
In conclusion, both interdisciplinary day
hospital programs were able to reduce fibromyalgia
symptoms. The program with five treatment
days per week was more effective in reducing
fibromyalgia symptoms and improving health
related quality of life than the program with three
treatment days per week.
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