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Abstract
A new inpatient secondary preventive program for patients with musculoskeletal health problemswas introduced throughout Austria.
The aim of the current work was to evaluate this “Health Prevention Active” program and its possible influences on the quality of
medical results upon hospital discharge.
This observational study presents monocentric data for 7448 patients (48.99±6.15years; 53.7% women) with chronic

musculoskeletal disorders who completed a 3-week health program. The focus was placed on measuring medical quality outcomes
such as BMI, blood pressure, heart rate, pain, subjective ratings, and achieved power output in cycle ergometer exercise testing. We
describe pre-post changes before and after the inpatient program and the results of a follow-up survey conducted after 1 year to
identify moderating factors related to health outcomes.
The medical baseline showed obvious deficits regarding obesity, hypertension, and subjective symptoms. Of all patients, 36.5%

were completely inactive. The patient’s gender and physical activity had a high impact on the medical baseline status. In total, the
majority of patients (86.2%; SMD=–0.78±0.59) responded well to the health prevention program, independent of their ages and
lifestyles.
Requirements for secondary prevention programs are high. The results of the study reflect the general problems presented by

inactivity, obesity, and subjective symptoms like pain. Physical activity was specifically identified as a major factor for the observed
medical baseline status.

Abbreviations: hp
2= effect size (partial Eta2), ADL= activities of daily living, BMI = body mass index, EC = Ethics Committee, GHI

= general health index (mean value of MED1, MED2, MED3; z), GVA = “Gesundheitsvorsorge Aktiv” [“Health Prevention Active”
program], h = hours, ICD = International statistical classification of diseases and related health problems, idx = index for outcome (z),
ISI = indication specific index (mean value of MED4, MED5; z), IV = initial value (baseline, pre), MED1 = shape indicator of MQO (BMI
and waist circumference; z), MED2 = cardiovascular indicator of MQO (RR and RHR; z), MED3 = subjective indicator of MQO (VAS
and EQ-VAS; z), MED4 = performance indicator of MQO (ergometer power in watts; z), MED5 = ADL indicator of MQO (EQ-5D; z),
MQO =medical quality outcome (mean value of GHI and ISI; z), N (n) = sample size, P = significance level (risk of error), PA = physical
activity, r= correlation coefficient (Pearson),RHR= resting heart rate,RR=Riva-Rocci (abbreviation forbloodpressuremeasurements),
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SD = standard deviation, SMD = standardized mean difference, VAS = visual analogue scale (perceived pain; 0–10), z = z-value,
standard score (scale: 0 ± 1; mean ± SD).

Keywords: chronic disease, health care, health promotion, musculoskeletal health, physical activity, program evaluation
1. Introduction

1.1. Background

Degenerative diseases of the musculoskeletal system are highly
prevalent.[1] The most common symptom is back pain.[2–4] On
the basis of a representative national health survey, musculoskel-
etal health problems were the most frequent reason (36%) for an
inpatient rehabilitation; osteoarthritis of the knees/hips (17%)
and back pain (13%) are the leading pathologies in musculo-
skeletal rehabilitation in Austria.[5,6] The number of rehabilita-
tion stays has increased 4-fold, and the most common age group
(48%) includes individuals between 45 and 65years of age.
Special attention in health care is given to ailments that are

common in modern society.[7–9] Due to lifestyle profiles and life-
threatening conditions, physical activity has become increasingly
important as a therapeutic approach to treat chronic dis-
eases.[10,11] The risk of developing chronic diseases can be
minimized by up to 50% by practicing an active lifestyle.[12,13]

Prevention, professional health care, and multimodal programs
are necessarily a part of the treatment of inflammatory or
degenerative diseases.[14–21] In Austria, an insured person is
entitled to receive medical rehabilitation care over a period of
3 weeks in specialized health (rehabilitation) centers.[22,23]

Outcome measurements are widely used in routine clinical
rehabilitation and health care, but current and published results
of multiple medical outcomes with individual patient data for
inpatient health prevention programs are rare.[24–27]
1.2. Objectives

As part of a common data collection for the routine assessment of
medical outcome quality, a prospective cohort study was
conducted to evaluate the effectiveness and sustainability of a
newly established inpatient health program. In this study,we tested
the hypothesis that physical inactivity is one of the most important
risk factors for the progression of musculoskeletal diseases.
Table 1

Indicators of medical quality outcomes (outcome measures).

Indicators for Medical Quality Outcome (MQOidx)

General health indicators

MED1 BMI [kg/m
Waist circumference [cm

Shape [z]
MED2 Systolic blood pressure [mm

Diastolic blood pressure
Resting heart rate [bpm
Cardiovascular [z]

MED3 VAS (pain) [cm; 0
EQ VAS (self-rated health) [%; 0–

Subjective [z]
GHI (Nonspecific) General Health Index MED1, MED2, and MED3 [z]

Quality-of-outcome measures were documented in the discharge report at the beginning and at the end of
outcome) were calculated for each patient for the initial and discharge statuses, and the difference be
prevention program.

2

2. Methods

A pre-post design was used in this study to perform monocentric
routine outcome measurements in inpatient health care. The
medical quality outcome measurements, which were previously
established in the performance profile of the Austrian social
security institutions, served as the basis for this work.[23]

Descriptive, standardized, numeric medical indicators were
provided for a 3-week inpatient health prevention program.
Physicians and healthcare professionals performed the data
collection during routine medical treatments.
2.1. Study design

To examine the effectiveness and sustainability of the inpatient
health program, the health status and outcomes were recorded in
a longitudinal cohort study and stratified to detect risk factors.
After 1 year (2019), a follow-up survey was conducted with a
random subsample of former inpatients. The standardized
clinical characteristics of patients (Table 1) were recorded
systematically upon the points of admission (t1), discharge
(t2), and follow-up (t3) to test the hypothesis that physical
activity is one of the most important risk factors for the
progression of musculoskeletal disease.
2.2. Setting and intervention

In 2018, after being tested for a 3-year pilot period, a new
inpatient health prevention program “Gesundheitsvorsorge
Aktiv” (GVA, “Health Prevention Active”) with a medical-
secondary preventive focus replaced the classic, 3-week medical
spa therapy in Austria. This program was offered as a voluntary
service provided by the social insurance institutions.[22] Com-
pared with an orthopedic rehabilitation, the inpatient health
prevention program “GVA” plays a preventive role; the patients
taking part in the program are generally younger and do not yet
Indication specific indicators
2] MED4 Ergometer [W]
]

Performance [z]
Hg] MED5 EQ5D-3L [%]

]
ADL (activities of daily living) [z]

–10] ISI (Indication)
100] Specific index [z]

MED4 and MED5
MQOidx (Overall) Medical Quality Outcome GHI and ISI [z]

the inpatient health prevention program. The overall MQOidx (primary outcome) and GHI, ISI (secondary
tween those factors (difference: post-pre) was used as an individual success factor for the health
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display disorders of the musculoskeletal system, which would
require special rehabilitation treatments.
The modular structure of the GVA places a demand-oriented

focus on exercise (motivation and optimization) and is
characterized by an increased proportion of therapies that
encourage physical activity which last on average 2 to 3hours per
day. Active treatments consist of physical activities such as
gymnastic and individual physiotherapy sessions, and the
training therapy emphasizes underwater, ergometer, Nordic
walking, strength, balance, relaxation and motion forms of
training. Passive treatments include massage, thermotherapy,
electrotherapy, ultrasound and educational lessons, as well as
psychological coaching. Each patient can take part in a program
that includes a minimum of 1400minutes of therapy over
3 weeks.
2.3. Study size and sample size estimation

A person is eligible to take part in the GVA inpatient program if
they have a chronic disease of the musculoskeletal systemwithout
having undergone an acute event or recent surgical intervention
on the musculoskeletal system. The GVA is a standardized health
program and is publicly available to all socially insured patients
with health limitations when medical treatment is deemed
necessary to maintain their ability to work or to avoid the need
for long-term care.
No patients had to be excluded from study participation. Their

participation in the randomized follow-up subsample was on a
voluntary basis. The number of cases was derived from the
number of all patients treated at the study center (clinical trial
center: Humanomed Center Althofen, Austria). Therefore, we
did not estimate the sample size before carrying out this
prospective cohort study. With a mean effect size and a power
of 0.8, a total of 220 subjects would be needed to obtain a
significant result for 4 subgroups with 3 measurements each
(interaction effect: time�group, 4�3; a=0.05), or 176 subjects
to obtain a significant between-subjects factor (group), and a
total of 156 subjects would be needed to obtain a significant
within-subjects factor (time) effect.
2.4. Medical outcome quality measurements

The focus was placed on assessing general (nonspecific, body
constitution based, and subjective discomfort[25,27]) and indica-
tion-specific measurements (activities of daily living [ADL] and
physical capacity [performance]; Table 1). The summarized
standardized mean differences correspond to the overall “Medi-
cal Quality Outcome” (MQOidx), the mean value of a general
health index (GHI), and an indication specific index (ISI).

2.4.1. Primary and secondary outcome variables. Due to the
inclusion of several outcome variables, the summary MQOidx

served as the primary endpoint for assessing changes over time
and identifying differences between stratified determinants of
health status, such as gender, age, International statistical
Classification of Diseases and related health problems-diagnosis,
and BMI. The level of physical activity (PA) served as a predictor.
General health variables and more disease-specific endpoints
were presented as secondary outcome variables to allow a more
detailed interpretation of changes or health status.
We followed the cohort over time to examine relationships

between the predictor (stratified PA level before admission) with
3

respect to the primary outcome variable and changes over time
(health status, MQOidx).

2.4.2. Bias. Due to feasibility and ethical considerations,
subjects were not selected randomly or by concealed assignment,
and there was no control group. Correlations were expected
between the outcome and PA in both directions, and these were
confounded by lifestyle and environmental conditions. Statistical
modeling, therefore, considered subgroups based on age and
gender to examine the reliability and external validity of
outcomes within each subgroup and to assess the influence of
PA in a stratified manner.
2.5. Ethics approval

This study (Routine Outcome Parameters of an Inpatient
Rehabilitation in Austria) was reviewed and approved by an
ethics committee (IRB vote by the Ethics Committee of the
Medical University of Graz, dated 02.05.2019, Protocol
Number: 31-321 ex 18/19). Personal and health data were
collected as part of routine medical care and quality management
in accordance with the Declaration of Helsinki in the currently
valid version. The patients were fully informed about the extent
and purpose of the study and gave their written consent.
2.6. Statistical methods

Based on data distributions, the individual outcome indicators
were transformed into z-values. A value of 50% (median) or a z-
value of zero corresponded to the representative mean of the
admission and discharge data for all patients at the clinical trial
center. Changes between admission to discharge were revealed by
examining the effect sizes and standardized mean differences
(SMD). A larger positive absolute z-value corresponds to a
below-average (worse) value in the sample. Negative z-differ-
ences (SMD) generally correspond to an improvement.
Statistical data processing was performed using IBM SPSS

Statistics (version 27 IBM Corp. Released 2020. IBM SPSS
Statistics for Windows, Version 27.0. Armonk, NY: IBM Corp).
Individual missing values were not replaced for statistical analysis
(not used for calculations). Unless otherwise stated, the sample
size for calculations of statistical models was always as shown in
Table 2 (N=7448). The specification of P-values is only specified
in borderline cases (if not explicitly stated: P< .001), and effect
sizes were used instead (partial Eta2 [hp

2] and SMD).
3. Results

3.1. Participants

During the study period of 2016 to 2018, patients (N=7448)
with different medical diagnoses (48.99±6.15years, 53.7%
women, Table 2) were enrolled in a specialized interdisciplinary
medical institution to receive health care.
The average length of an inpatient stay was 21.73±1.85days.

Of all patients, 1.9% prematurely discontinued their inpatient
treatment due to a loss of health capacity (e.g., acute illness) or for
private reasons. A categorization of the reasons for hospital
treatments was based on the referral diagnosis. Almost every
patient suffered from several chronic diseases, such as obesity,
hypertension, or another musculoskeletal or metabolic disease
(Table 2). The most frequent, main diagnosis at the study center
was dorsalgia (M54).

http://www.md-journal.com


Table 2

Stratified sample—number of patients by main diagnoses, age, and sex.

Classification according to ICD-10 Number of patients Age Women

Localization/Main diagnosis Abs. % Mean SD Abs. %

Back (spine) 6448 86.6% 48.84±6.15 3491 54.1%
M54, M53 (M51, M50)
Knee 228 3.1% 50.38±5.98 102 44.7%
M17 (M22, M23)
Hip 98 1.3% 50.65±5.24 46 46.9%
M16
Shoulder 155 2.1% 49.88±5.49 85 54.8%
M75
Other osteoarthritis 303 4.1% 50.29±5.93 155 51.2%
M25, M15, M19 (M18)
Other 79 1.1% 48.96±6.48 51 64.6%
M77, M06, M35 (M76, M79)
Other diseases (musculoskeletal system) 137 1.8% 48.81±6.84 73 53.3%
ICD-10 Kat. (<n=3)
Total 7448 100.0% 48.99±6.15 4003 53.7%

The total sample included 7765 patients, the analysis sample consisted of 7448 patients (95.9%) who had accrued more than 17days of a health care stay and valid measurements for admission and discharge.
From a total sample, 167 patients (2.1%) had missing values, and 150 patients (1.9%) prematurely discontinued their inpatient treatment (dropouts).
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3.1.1. Descriptive data. An examination of the medical initial
values (IV, baseline, pre) clearly revealed the deficits of the
affected patients (see Table, Supplemental Digital Content 1,
http://links.lww.com/MD2/A588 that illustrates all available
secondary outcome variables for male and female patients to
allow a more detailed interpretation of health status). The
average BMI was 27.97±5.11kg/m2 (30.3% of patients had a
BMI>30), and 23.7% of patients had “high-normal” or
“hypertensive” (48.4%) blood pressure values (mean RR sys/
dia.: 128.64/77.27±12.18/7.7mmHg). The perceived pain
Table 3

Summarized medical quality outcome and physical activity before ad

MQO: Medical Quality Outcome—inpatient health care program (GVA)

[z, z-difference (SMD)]
Physical

activity
∗
(PA)

Baseline, Pre†

(mean±SD)

Nonspecific mean (MED1, MED2, MED3) 0min 0.63±0.96
<150 0.27±0.92
150–300 0.16±0.9
>300min 0.15±0.95

General Health Index (GHI) 0.35±0.96
Overall MQOidx mean (GHI, ISI) 0min 0.61±0.86

<150 0.32±0.85
150–300 0.15±0.82
>300min 0.08±0.93

Medical Quality Outcome (MQOidx) 0.39±0.94
Disease-specific mean (MED4, MED5) 0min 0.34±0.96

<150 0.25±0.94
150–300 0.10±0.90
>300min �0.01±1.01

Indication specific index (ISI) 0.20±0.95

Primary endpoint, aggregated medical outcome factors (GHI and ISI) showed that the program was clearl
medical initial states clearly differed according to different amounts of physical activity (stratified predictor) i
Supplemental Digital Content 3, http://links.lww.com/MD2/A590 that illustrates statistical modeling [GLM
N=7,448 (48.99±6.15 years, 53.7% female, 46.3% male patients).
MED1=–6.25+BMI

∗
0.10+WC

∗
0.04; MED2=–11.73+RRdia

∗
0.07+RRsys

∗
0.04+RHR

∗
0.02; MED3

resting heart rate; VAS, Visuelle Analog Scale; EQ-VAS, self-rated health).
∗
PA before admission to GVA (h per week; 0min: 36.5%, <150min: 20.1%, 150–300min: 27.5%,

† A positive z-value corresponds to a below-average value (0=no significant changes between pre vs
‡ Average improvement from admission (pre, t1) to discharge (post, t2): standardized mean difference
x GLM for repeated measurements (2�4 design): within factor time (2) and between factor PA (4): all

4

(VAS; 0–10) of patients was 4.79±1.85. Comparing the initial
values for the averaged medical factors (MQO) with those of
healthy people, a huge difference could be detected between
overall MQOidx for patients (0.39±0.94; Table 3) and that of
healthy people (–1.15[27]) with a z-difference of –1.54.
Of all patients, 36.5% were not physical active at all, and

20.1% exercised <150minutes a week (Fig. 1A). Less daily
physical activity (PA) was associated with a poor medical status
upon admission (MQO: hp

2=0.065; Fig. 1B). The correlation
between the factor PA with medical indicators at admission was
mission.

Mean diff.‡

(SMD±SD) 95% CI
Within factor
time (hp

2)
Between factorx

PA (hp
2)

�0.82±0.69 [�0.85 �0.79] 0.586
�0.75±0.68 [�0.78 �0.71] 0.550
�0.73±0.65 [�0.76 �0.70] 0.554
�0.73±0.67 [�0.77 �0.69] 0.540
�0.76±0.67 [�0.77 �0.74] 0.560 0.054
�0.81±0.54 [�0.83 �0.79] 0.692
�0.76±0.52 [�0.79 �0.74] 0.687
�0.75±0.53 [�0.77 �0.73] 0.667
�0.75±0.53 [�0.78 �0.72] 0.662
�0.78±0.59 [�0.79 �0.76] 0.637 0.066
�0.43±0.40 [�0.45 �0.42] 0.542
�0.43±0.38 [�0.45 �0.41] 0.559
�0.43±0.42 [�0.45 �0.41] 0.506
�0.43±0.42 [�0.45 �0.40] 0.507
�0.43±0.41 [�0.44 �0.42] 0.523 0.019

y successful during the health care stay for 86.2% of patients (MQOidx; threshold SMD<–0.2). The
n all medical indicators, but not for changes due to the inpatient health prevention program (see Table,
] results to allow comparison of effects on outcome variables among predictors).

=1.72+VAS
∗
0.26+EQVAS

∗
–0.04 (WC, waist circumference; RR, blood pressure sys./dia.; RHR,

>300min: 15.9%).
post).
(SMD)= zpost� zpre.
P< .001.

http://links.lww.com/MD2/A588
http://links.lww.com/MD2/A590
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Figure 1. A, B: PA and medical status at admission. Patients reported physical activity (PA) of about 2.91±3.85hours per week before starting their inpatient stay,
and 36.5% of all patients were not physically active at all. PA in leisure time increased by 6.59±4.87hours per week (hp

2=0.653), but returned to the extent at the
beginning of the GVA, around 3.50±2.70hours in follow-up (Fig. 1A). The baseline medical condition depended strongly on physical activity (hp

2=0.065; Fig. 1B),
indicating that patients with no or less physical activity had a poor health status (initial value MQO classified: <–1SD, –1SD–0, 0–1SD, <1SD).
GVA= “Gesundheitsvorsorge Aktiv” [“Health Prevention Active” program].
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observed for all medical indicators (see Table 3 and Table,
Supplemental Digital Content 3, http://links.lww.com/MD2/
A590 that illustrates statistical modeling [GLM] results to allow
comparison of effects on outcome variables among predictors).

3.2. Main results
3.2.1. Outcome of the inpatient health prevention program.
The overall improvement in MQOidx was around 22.84±17.67
percentile points or a SMD of –0.78±0.59 (radmission-discharge=
0.78; d=1.31, 95% CI [–1.35, –1.28]). 86.2% of the patients
5

showed improvements immediately after the end of the health
program (cut-off: SMD<–0.20). The status of 10.6% of the
patients remained unchanged (0.00±0.20), and 3.2% worsened
(>0.20) between the beginning and the end of the program
(MQOidx). The detailed analysis of average improvement with
respect to different health features is shown in Table 3 (and in
Tables, Supplemental Digital Content 1–3, http://links.lww.com/
MD2/A588, http://links.lww.com/MD2/A589, http://links.lww.
com/MD2/A590 that illustrate all available outcome variables to
allow amore detailed interpretation of health status, changes and

http://links.lww.com/MD2/A590
http://links.lww.com/MD2/A590
http://links.lww.com/MD2/A588
http://links.lww.com/MD2/A588
http://links.lww.com/MD2/A589
http://links.lww.com/MD2/A590
http://links.lww.com/MD2/A590
http://www.md-journal.com
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effect sizes). The most pronounced effects could be seen upon
analyzing the subjective symptoms of complaints, whereby
almost every patient (92.3%) reported a significant improvement
(SMDMED3=–1.06±0.69).
The correlations between the absolute values and changes in

general health index with specific index were low (r<0.100). The
extent of improvement in medical outcome and the effect size
were strong in all areas (MQOidx: hp

2=0.637 see Table 3 and
Tables, Supplemental Digital Content 1–3, http://links.lww.com/
MD2/A588, http://links.lww.com/MD2/A589, http://links.lww.
com/MD2/A590 that illustrate all available outcome variables to
allow a more detailed interpretation of changes and effect sizes).

3.2.2. Influencing factors for initial medical values and
outcome. If one compares admission and discharge values as
a result of the inpatient health care stay, we need to evaluate
possible moderating factors like lifestyle (PA), gender, age, and
referral diagnosis. In general, between-factors had only a minor
influence on the outcome of the health prevention program
(interaction) as compared with their influence on initial values
(see Table, Supplemental Digital Content 3, http://links.lww.
com/MD2/A590 that illustrates statistical modeling [GLM]
results to allow comparison of effects on outcome variables
among predictors).
As shown (Fig. 1B, Table 3), a lower daily PA was associated

with a poor medical status at the time of admission. From the
beginning of the health prevention program up until the end, PA
in leisure time increased by 6.59±4.87hours per week (hp

2=
0.653). The correlation between PA before and at the end of the
program was low (r=0.242).
The number of obese men (BMI>25kg/m2; 80.4%) exceeded

that of women (62%; GenderMED1: hp
2=0.042), and male

patients were more often hypertensive (60.3% vs female patients:
38.3%; GenderMED2: hp

2=0.053; see Tables, Supplemental
Digital Content 1–3, http://links.lww.com/MD2/A588, http://
links.lww.com/MD2/A589, http://links.lww.com/MD2/A590
that illustrate all available outcome variables to allow a more
detailed interpretation of health status, changes, and effect sizes).
On the other hand, women reported subjectively more
complaints (like painVAS: 4.97 vs 4.59; GenderMED3: hp

2=
0.026) and expected poorer performance on the cycle ergometer
(GenderMED4: hp

2=0.410). Men displayed better results for
objectively measurable parameters, such as shape and cardiovas-
cular indicators and in physical performance.
After adjusting the data to account for different initial states

(IVMQO), the men were shown to be more responsive to the GVA
program than women (time�gender with covariate IVMQO:
hp

2
multivariate=0.070, hp

2
MED1=0.019, hp

2
MED2=0.030,

hp
2
MED4=0.029; see Table, Supplemental Digital Content 3,

http://links.lww.com/MD2/A590 that illustrates statistical
modeling [GLM] results to allow comparison of effects on
outcome variables among predictors). Older patients had poorer
medical initial statuses (MQO: hp

2=0.020) and especially had
worse physical performance (MED4: hp

2=0.021). In general,
improvements were similar in each age group (MQOidx: hp

2=
0.001; P= .251); the diagnosis was a weak influencing factor for
medical status (e.g., MED1: hp

2=0.010; knee patients were in
noticeably worse “shape”) and changes in medical indicators due
the health prevention program between diagnoses were compa-
rable in magnitude (MQO: hp

2=0.001, P= .169). The medical
initial values (IVMQO) had the strongest moderating effects on the
6

outcome predictions, as poor initial values positively correlated
with better medical outcome (e.g., GHI: hp

2= .118).
Overall, short-term improvements were clearly visible in all

factors and for all subgroups. PA, gender, and especially initial
values had moderate influences on the outcome, the health
prevention program was effective for the affected patient group,
depending on the overall medical outcome.
3.3. Further analyses—sustainability

In a random subsample (n=532), who had visited a GVA in the
last 12 to 16months, a follow-up survey was done in autumn
2019 (response rate: 31.6%). Responders were representative
according to gender, diagnosis, age, and short-term success rates
(changes) due to the inpatient health program (Pmultivariate

= .804). In addition to patient-reported outcomes (PA, BMI,
VAS, VAS valuations of EQ-5D [self-rated health in %; 0–100],
and ADL; see Table 1) sick leaves and work activity had been
subjectively assessed.
The physical activity returned to the extent at the beginning of

the GVA, around 3.50±2.70h in the follow-up, whereas patients
with absolutely no PA in the subsample proportionally decreased
from 16% to 6% (P< .01). Sustainable effects compared to
admission of GVA and around 1 year later were visible
(Pmultivariate= .001, hp

2=0.113): pain (VAS: Punivariate< .001,
hp

2=0.086) and shape indicators (BMI: Punivariate< .001, hp
2=

0.094) were still better than before the program; significant, long-
lasting, positive changes in ADL were not observed (MED5:
Punivariate= .280, hp

2=0.011).
PA before admission was a main (between) factor that could

be used between subjects to estimate medical indicators over the
time-course (Pmultivariate= .019; hp

2=0.047) and, besides the
initial state (Pmultivariate= .000; hp

2=0.186), it was identified as
the best predictor for prognosis.
Of the post survey sample, 89.5% were gainfully employed 1

year after the health program, and only 4.6% were unemployed.
Sick leave taken over the last 12months was about 2 weeks,
which roughly corresponds to the average in the population.[28]

On a VAS [0–10], the GVA was regarded as a necessary support
(9.24±1.48) that could sustainably improve the ability to work
(6.69±2.91) and lifestyle (6.25±2.80). Of those who took part
in the program, 77.6% were “very satisfied” and 18.4%
“satisfied” with the inpatient program [Likert Scale: 0–4].
4. Discussion

Observational studies provide important data on changes that
occur during the recovery process. To examine the effectiveness
and sustainability of the inpatient health program, health status,
and outcomes were considered in a longitudinal cohort study,
stratified by levels of physical activity and gender. The secondary
preventive program “GVA,” which has been designed for
patients with musculoskeletal health problems, prioritizes active
treatments like physical exercise and training therapy. Based on a
common and mandatory routine data collection process, general
health- and disease-specific medical measurements were
extracted from the electronic patient records and summarized
to obtain an overall medical outcome (MQOidx) as the primary
endpoint. We evaluated the expected changes related to an
inpatient prevention program as well as the influences on pre-
health care medical conditions and gender differences, testing the
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hypothesis that physical inactivity is one of the most important
risk factors for the progression of musculoskeletal diseases.
4.1. Main findings of the present study

An examination of the medical initial values (IV, baseline, pre)
clearly revealed the deficits of the affected patients in general and
disease-specific health measures, such as BMI, blood pressure,
pain, and mobility status. Most of the patients performed <150
minutes of physical activity per week. Physical activity was
identified as major factor that influenced the observed medical
health status.
Our results show that most patients with chronic musculo-

skeletal problems clearly benefited from taking part in a 3-week
inpatient health prevention program, independent of their ages
and physical activity levels before the health program. When we
compared the values upon discharge with the initial medical
evaluation data, we noted that 86.2% of patients benefited from
the inpatient health care stay. However, 13.8% did not show
significant changes from beginning to the end of the program, and
the sustainability after 1 year was low.
4.2. Comparison with other studies

The study findings confirm the results of previous studies. The
effect sizes of the secondary prevention program “GVA” are
comparable to those of inpatient orthopedic rehabilitation.[27]

The role of physical activity and multimodal inpatient treatments
on health parameters is well-known[29–31] in that it restores
physiological functions and helps individuals pursue secondary
preventive goals, enabling their quality of life and the
functionality of health care to be improved without increasing
costs.[18,32]

Since the 1970s, the topic of gender and its impact on health
has increased in relevance, both in research and in medical
practice. It is known that women report more severe postopera-
tive pain and reduced overall functional ability as compared with
men.[33] These results indicate that gender-specific considerations
need to be made in health prevention programs and treatments.
Cardiac rehabilitation studies have shown that women have
significantly lower baseline measures, and there is evidence that
they do not improve their cardiorespiratory fitness as much as
men, respectively, a differing response is evident.[34,35] This can
also be confirmed by our data, we observed that gender affected
the medical outcome (success) differently. Men were more
frequently affected and showed better results in terms of obesity
and hypertension, while women showed slightly better improve-
ments in their reported major complaints. Taking into account
the different initial values used for women and men as covariates,
gender still influenced the results or even emerged as a primary
determinant. The demand-oriented focus on exercise with an
increased proportion of physically active therapies in the GVA
program may have led to the observed better responsiveness
in men.
4.3. Implication and explanation of findings

There is a clear need for standardized methods that can be used to
collect, analyze, and report gender-specific information to
improve outcomes.[36] Normative values for an evaluation like
the secondary prevention program “GVA” are not available.
Therefore, the present work provide a valid basis for the routine
7

assessment of the quality of medical outcomes based on a
common data collection strategy.
We observed that the GVA program had a strong health care

effect on all subgroups. This success is likely to be transferable to
all inpatient health or rehabilitation stays, as is the preventive
effect of physical activity in this environment. The findings of our
study underline the fact that the lack of PA or exercise is one of
the biggest problems facing members of our society.[37,38] Beside
PA, BMI, and gender, the medical initial status was the most
important main factor identified between subjects, allowing an
estimation of medical indicators over the time-course. Despite the
existence of large international differences in healthcare teams
and treatment measures in health prevention programs and
rehabilitation centers, the presented effect sizes can support
individual evaluation.
4.4. Strengths and limitations

Published results of multiple medical outcomes of secondary
prevention programs are rare. Stratified outcome scores for
evidence-based determinants of health status are essential for
health care delivery, because the baseline medical condition has
the strongest moderating effect on outcome. Our results allow an
evaluation within individuals and provide a normative basis to
compare different treatment pathways.
The summarized overall “Medical Quality Outcome” clearly

revealed the reduced health statuses of the affected patients,
which clearly differ from those of healthy people. A broad
definition is used for this primary endpoint, including basic health
characteristics and the functional and mobility status. In addition
to the summary and importance of the different outcome
variables, the primary variable is often systematically related
to other influences apart from treatment. Health and physical
activity can be both causes and responses, which elicit different
responses in different individuals. On the one hand, physical
inactivity itself may be causal as a risk factor (PA as a stratified
risk factor or covariate), and, on the other hand, it may represent
the effect of a chronic disease (PA as outcome measure). The
complexity is highlighted by the heterogeneity of factors
confounding the measures, or even the use of different definitions
and operationalization methods. Therefore, several factors may
influence the course of convalescence in rehabilitation and lead to
discrepancies in outcomes, especially if differences in baseline
values are not separated by genuine confounders such as PA. In
addition, our findings suggest the need for gender considerations
in health assessment and treatment.
For ethical, practical, and economic reasons, it was not

possible to include a randomized control group in this study. Due
to the study design, causal conclusions must be drawn with
caution. The beneficial effects resulting from participation in an
inpatient health prevention program for well-being may not be
sustainable, once the patients return to their usual everyday
lives[39] and physical activity returns to the level before the health
program. However, even minor changes in lifestyle can lead to
functional adaptations and normalization of physiological
functions and help the patient to recover from chronic
inflammatory or degenerative diseases.[40,41]

Due to the use of standardized performance profiles, external
reviews and the fact that insurers centrally control the assignment
of modalities, we assume that the initial values and outcomes are
representative for the inpatient health prevention program (GVA)
in Austria.

http://www.md-journal.com
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5. Conclusion

Physical activity has become increasingly important and is one of
the most important risk factors for the progression of
musculoskeletal diseases. Professional health care and multimod-
al programs are necessary as part of the treatment of
inflammatory or degenerative diseases to maintain the ability
to work or to avoid the need for long-term care. The
standardization and provision of stratified normative values
can make an important contribution to a more personalized
medicine. Future research will be carried out to clarify the length
of the impact of an inpatient health program and determine what
further support is needed to optimize treatment pathways and
sustainability.
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