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LAY ABSTRACT
Medical rehabilitation in Germany aims to enable parti-
cipation and work ability in persons with chronic condi-
tions, but requires an active decision to apply. This study 
included 690 persons with severe back pain and follo-
wed them for 1.5 years. The aim was to analyse app-
lications for medical rehabilitation in this group and to 
determine the influencing factors. Only 12% of persons 
included in the study applied for rehabilitation, mostly 
after approximately 1 year. Factors making an applica-
tion more likely were: more disability days and support 
of the application by their physician, family, and friends. 
Factors that made an application less likely were: bet-
ter work ability and being more strained by household 
chores. The results show that only 1 out of 10 persons 
in need because of back pain actually end up in rehabi-
litation, and that possible barriers must be addressed.
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Musculoskeletal disorders comprise half of all 
work-related diseases and are a major cause of 

lost working days and long-term work disability in 
Europe (1). Back pain in the German population is 
particularly widespread, with a 1-year prevalence of 
61%, approximately one-third of whom have severe 
or very severe back pain (2). Chronic back pain (oc-
curring almost daily for at least 3 months) is reported 
by 25% of women and 17% of men in Germany, with 
increasing prevalence with age (3). Therefore, back 
pain is related to approximately 4.5 billion euro of 
annual medical costs (4) and represents a major and 
increasing factor in years lived with disability (5), 
with associated limitations in multiple areas of life (6). 

Preserving the long-term work ability and functional 
capacity of persons with back pain is a major concern 
of medical rehabilitation. In the German rehabilitation 
system, rehabilitation is a social security service, which 
is provided by various institutions (pension, health, 
and accident insurance). For working-aged people, 
the German Pension Insurance is the primary provider 
with the highest expenditure for medical rehabilitation 
among all providers (4.6 billion euros in 2019) (7, 8). 
The German Pension Insurance is a compulsory pen-
sion insurance scheme offering rehabilitation services 
in particular to prevent or postpone premature work 
disability. In 14.5% of cases, back pain (International 
Classification of Diseases 10th Revision (ICD-10) M50-
54) was the primary reason for inpatient rehabilitation 

Objective: Longitudinal studies on barriers to app-
lying for rehabilitation in Germany are lacking in 
light of the suspected underutilization of rehabilita-
tion services. The aim of this study was to examine 
application behaviour in persons with disabling back 
pain and to identify relevant predictors for making 
an application.
Design: A prospective cohort study with randomized 
sampling of insurants in the German Pension Insu-
rance, using a questionnaire at baseline and follow-
up with linked administrative data for 1.5 years.
Subjects/patients: Employed persons (age range 
45–59 years) with a high degree of limitations due 
to back pain and a self-reported risk of permanent 
work disability (not applied for disability pension, no 
medical rehabilitation within the last 4 years).
Methods: Multivariable Cox regression was used to 
examine the influence of pre-selected variables on 
making an application in the follow-up period.
Results: Of 690 persons, only 12% applied for reha-
bilitation. Predictors for making an application were: 
support from physicians (hazard ratio (HR)=2.24; 
95% confidence interval (95% CI) 1.32–3.80), fa-
mily, and friends (HR=1.67; 95% CI 1.02–2.73), 
more pain-related disability days (HR=1.02; 95% 
CI 1.01–1.03), and worse work ability (HR=0.86; 
95% CI 0.75–0.97). An intention to apply at baseline 
mediated the effect of family and physician support 
on the application.
Conclusion: The low number of applications for re-
habilitation despite disabling back pain indicates ac-
cess barriers to, and underuse of, medical rehabilita-
tion.
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(9). Access to medical rehabilitation services, however, 
requires an active decision and an application by the 
insurant, accompanied by a medical report (8). 

Previous data suggest an underutilization of medical 
rehabilitation in the German Pension Insurance. De-
spite the principle of “rehabilitation before pension”, 
approximately half of the persons receiving a disability 
pension did not apply for rehabilitation before pension 
onset (10, 11). A sudden deterioration in health, a lack 
of knowledge and awareness about rehabilitation, as 
well as job-related concerns, seem to be contributing 
factors (12). Furthermore, socially disadvantaged 
persons are more likely to be on disability pension 
without previous rehabilitation (13).

There is some evidence of applications being pre-
dicted by poor work ability, poor health, more days of 
sick leave, and physician support (14, 15) and some 
reported barriers being shaped by misconceptions (16). 
However, previous analyses of the application process 
have produced some inconsistent results and were 
mainly cross-sectional (17). To date, there has been 
no systematic longitudinal study of the application 
process in persons with back pain.

The current analysis was part of a larger study that 
systematically investigated and tracked all stages of 
the rehabilitation application process for back pain 
against the background of the presumed underutiliza-
tion. Previous analysis showed factors influencing the 
determinants of the preliminary stages in the applica-
tion process with cross-sectional data (18, 19). This 
longitudinal analysis aimed to determine the realiza-
tion of the wish for rehabilitation and the intention to 
apply into the next phase, the application. Data from 
middle-aged employees with severe back pain at risk 
of future work disability, identified in a random sample 
of insurants of the German Pension Insurance, were 
analysed, covering a follow-up time of approximately 
1.5 years. This study examined the duration until 
applications were submitted and identified relevant 
influencing factors. 

METHODS

Study design

Data were derived from a prospective cohort study (German 
Clinical Trials Register: DRKS00011554) conducted to analyse 
barriers to access to rehabilitation and effectiveness of medical 
rehabilitation services for persons with back pain (17). At the 
beginning of 2017, a sample of 45,000 insured persons was 
randomly drawn from the populations of 2 pension agencies 
in Germany (German Pension Insurance North and German 
Pension Insurance Central Germany). Following the inclusion 
criteria, the sample consisted of employed persons aged 45–59 
years who had not applied for or claimed medical rehabilitation 
services in the previous 4 years, and who had not yet applied for 

or received disability pension benefits. The sample was stratified 
according to sex (1:1) and days of sickness absence benefits in 
the previous year (<7 days vs ≥7 days). Sickness absences of 
less than 7 days were oversampled in a 2:1 ratio.

If participants gave their consent, questionnaire data were 
linked to administrative data of the German Pension Insurance. 
The questionnaires were returned between March and August 
2017. Administrative data on applications for medical rehabi-
litation services were available until 31 December 2018. The 
ethics committees of the University of Lübeck (15-144) and 
Martin-Luther University Halle-Wittenberg (2015-49) approved 
the study protocol.

Participants

For the present analysis, persons most likely to have a need for 
a multidimensional rehabilitation programme were considered. 
As the combination of functional limitations and reduced work 
ability is a key prerequisite for access to medical rehabilitation 
provided by the German Pension Insurance, the analysis sample 
consisted of persons with a high degree of limitations due to 
back pain (pain grades III or IV; (20)) and a self-reported risk 
of permanent work disability (≥2 points; (21)).

In order to ensure back pain as a rehabilitation-related main 
diagnosis leading to the application, persons with an application 
due to documented non-musculoskeletal diagnoses (e.g. neuro-
logical, oncological or cardiological diagnosis groups) were 
excluded. Moreover, persons whose application was rejected 
were also excluded, because application diagnoses were not 
available for these cases.

Outcome

The outcome was an approved application for medical reha-
bilitation due to musculoskeletal disorders extracted from the 
administrative records of the 2 pension agencies. The binary va-
riable indicated whether an approved rehabilitation application 
was submitted during the follow-up period until the end of 2018.

Covariates

For investigation of potential factors influencing the application, 
relevant predictor variables were selected from the following 
overarching domains: additional health impairments, work abi-
lity, application process expectations, cognitions and experience 
regarding rehabilitation, contextual factors and sociodemograp-
hic background. The variables and their formation are shown 
in Table I. Age and sex were extracted from the administrative 
data of the German Pension Insurance, while all other variables 
were derived from the questionnaire. 

Statistical analysis

Descriptive statistics were used to characterize the total sample, 
applicants and non-applicants. The time at risk for an approved 
application for medical rehabilitation was defined as the days 
between the return of the questionnaire and the application date. 
For non-applicants, the duration between the questionnaire and 
the last date of available data (31 December 2018) was used 
(right-censored).

In order to examine the rehabilitation applications within 
the time-to-event-analysis, Kaplan–Meier estimators were 
calculated. Cox regression models were estimated to examine 
the influence of the independent variables. The proportional 
hazards assumption was assessed by comparing the Kaplan–

J Rehabil Med 54, 2022
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Meier log-minus-log curves. Variables violating this assumption 
were excluded from the Cox models. Two multivariable Cox 
regression models were computed: 1 for all remaining variables 
and 1 model excluding the variable “intention to apply”, as it 
relates closely to the dependent variable and can be considered 
to represent a later stage in the application process. Additional 
multivariable logistic regression models with all variables were 
computed as a sensitivity analysis for the Cox regression, since 
it is not dependent on the assumption of proportional hazards.

Furthermore, it was suspected that the intention to apply 
could also represent a potential mediator. This assumes that a 
large part of the influence of other independent variables on the 
application in the uncontrolled model would be explained by 
their respective association with the application intention. Ac-
cordingly, mediation analyses were carried out. As all variables 
involved were dichotomous, logistic regressions were calcula-
ted for each mediation pathway (22, 23). Mediation would be 
present if both the relationship between predictor and mediator, 
as well as mediator and outcome, are significant. In case of full 
mediation, the mediator-controlled effect between predictor and 
outcome is no longer significant. Partial mediation can be as-
sumed if this path is still significant, but decreased in effect size.

Missing self-reported baseline data were treated via listwise 
exclusion. Since the variable amount varied between the 2 Cox 
regression models, a filter ensured the inclusion of the same 
number of cases. All statistical analyses were performed using 
IBM SPSS Statistics 25. 

RESULTS

Recruitment and sample characteristics
A total of 45,000 persons were contacted via postal 
questionnaires. Of these, 10,365 persons completed 

the baseline questionnaire, 6,940 of whom reported 
back pain in the last 3 months with varying pain gra-
des between I and IV. A total of 759 cases exhibited 
both a self-reported risk of future work disability and 
limiting back pain. Of these, 69 had to be excluded 
due to other diagnoses (n = 42), denied applications 
(n = 20), transfers of the application to other providers 
of rehabilitation services (n = 4), and conversions to 
disability pensions (n = 3).

In total, 690 persons were eligible for analysis. The 
majority (58.7%) had back pain of grade III and a third 
(30.9%) were considering applying for a disability 
pension at the time of the questionnaire. 

The sample comprised slightly more women than 
men. The majority were persons with a medium 
socio-economic status and without an immigration 
background (see Table II). The reported mean health 
burden was rather high, with nearly 3 limiting health 
problems and more than 20 days of pain-related disa-
bility in the last 3 months. While only one-quarter of 
respondents had the intention or knowledge to apply 
for rehabilitation at baseline, the majority (76%) ex-
pected negative work-related consequences in case of 
rehabilitation utilization.

Of the 690 cases observed, 81 approved applications 
for medical rehabilitation (11.7%) were registered 
during a mean follow-up period of 580 days (SD=132). 
The mean duration from questionnaire to rehabilitation 
application was 261 days (SD=174). The rate of app-

Table I. Overview of potential predictor variables

Variable Variable generation Variable values

Age, years Calculated at time of questionnaire, administrative data 45–59
Sex Administrative data 0: male 

1: female
Socio-economic status (SES) Following Deck and Hofreuter-Gätgens (29) 1: lower class

2: middle class
3: upper class

Immigration background Basic indicator approach following Schenk et al. (30) 0: none
1: German citizen with 
immigration background
2: non-German citizenship

Disability days Within last 3 months; disability days scale of CPQ (20) 0–90
Depressive symptoms Within last two weeks; PHQ-8 sum scale (31) 0–24
Number of limiting health 

problems 
Limitation scale of the SCQ-D (32) 0–15

Work Ability Score 1-item-WAS from the Work Ability Index (33, 34) 0–10
Intention to apply for 

rehabilitation 
”Do you plan to apply for rehabilitation within the next 12 months?” 0/1

Family and friends’ support of 
the application 

Agreement with at least one: ”family or friends encouraged me to apply for rehabilitation in the last 
3 months” or ”(…) offered to assist me in applying for medical rehabilitation (…)”

0/1

Physician support of the 
application 

Agreement with at least one: ”physicians or therapists encouraged me to apply for rehabilitation in 
the last 3 months” or ”(…) offered to assist me in applying for medical rehabilitation (…)”

0/1

Previous rehabilitation 
experience

”Have you ever claimed a medical rehabilitation from the German Pension Insurance?” 0/1

Application knowledge Agreement with at least one: ”I am very well informed which documents I need for a rehabilitation 
application”; ”… where to submit my application”

0/1

Negative work consequence 
expectations

Agreement with at least one: ”My work load will remain unresolved.”; ”Others will have to do a lot 
of my work.”; ”It will jeopardize my job.”

0/1

Family caregiver ”Do you provide care for relatives who are chronically ill, disabled or in need of care?” 0/1
Household work strain ”How strained do you feel by household work?“ 0–10
Fear of job loss Replies ”to a very high degree” or ”to a high degree” to: ”Are you worried about becoming 

unemployed?”
0/1

J Rehabil Med 54, 2022
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lications after 1 year was 8%. The cumulative hazard 
for an application over the observation time is shown 
in Fig. 1, stratified for persons with and without an 
application intention at baseline. 

Predictors of an application for rehabilitation

The following variables did not exhibit proportional 
hazards and could not be included in the Cox regression 
model: previous rehabilitation experience, application 
knowledge, negative consequence expectations (work), 

family caregiver, sex, socio-economic status, and im-
migration background. The resulting 10 variables were 
included in the Cox proportional-hazard regression 
models with (Model 1) and without (Model 2) the 
intention to apply (Table III). 

In the first model, a rehabilitation application was 
predicted by an intention to apply for rehabilitation at 
the time of the questionnaire, physician support in the 
application process, as well as an increasing number 
of disability days. Persons with an application inten-
tion had a 3 times greater HR for an application than 

Table II. Sample baseline characteristics for potential predictor variables

Total sample 
(n = 690)

Applicants
(n = 81)

Non-applicants
(n = 609)

Missing 
values
n (%)

Age, years (45–59), mean (SD) 52.7 (4.1) 53.3 (3.8) 52.6 (4.1) –
Sex: female, n (%) 390 (56.5) 50 (61.7) 340 (55.8) –
Socio-economic status (SES), n (%) 27 (3.9)
  Lower class 141 (21.3) 15 (19.2) 126 (21.5)
  Middle class 459 (69.2) 55 (70.5) 404 (69.1)
  Upper class 63 (9.5) 8 (10.3) 55 (9.4)
Immigration background, n (%) 4 (0.6)
  None 591 (86.2) 76 (93.8) 515 (85.1)
  German citizen with immigration background 51 (7.4) 3 (3.7) 48 (7.9)
  Non-German citizenship 44 (6.4) 2 (2.5) 42 (6.9)
Disability days, last 3 months (0–90), mean (SD) 21.1 (19.9) 30.6 (27.1) 19.9 (18.4) –
Depressive symptoms (PHQ-8, 0–24), mean (SD) 9.8 (4.8) 10.4 (5.3) 9.8 (4.8) 25 (3.6)
Number of limiting health problems (0–15), mean (SD) 2.7 (1.9) 3.1 (1.9) 2.7 (1.9) 10 (1.4)
Work Ability Score (WAS; 0–10), mean (SD) 5.3 (1.9) 4.6 (2.1) 5.4 (1.9) 5 (0.7)
Intention to apply for rehabilitation (yes), n (%) 182 (26.6) 41 (51.9) 141 (23.3) 5 (0.7)
Family/friends’ support of the application (yes), n (%) 241 (36.0) 41 (51.9) 200 (33.8) 20 (2.8)
Physician support of the application (yes), n (%) 100 (14.9) 23 (28.7) 77 (13.0) 19 (2.8)
Previous rehabilitation experience (yes), n (%) 86 (12.6) 17 (21.0) 69 (11.4) 5 (0.7)
Application knowledge (yes), n (%) 161 (24.1) 24 (31.2) 137 (23.1) 21 (3.0)
Negative work consequence expectations (yes), n (%) 482 (72.4) 54 (69.2) 428 (72.8) 24 (3.5)
Family caregiver (yes), n (%) 167 (24.7) 19 (24.1) 148 (24.8) 14 (2.0)
Household work strain (0–10), mean (SD) 6.3 (2.4) 5.9 (2.3) 6.4 (2.4) 5 (0.7)
Fear of job loss (yes), n (%) 201 (29.7) 32 (40.0) 169 (28.4) 14 (2.0)

SD: standard deviation.

Fig. 1. Cumulative hazard of an application for medical rehabilitation based on an intention to apply at baseline (n = 685).

J Rehabil Med 54, 2022
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those without an intention at that time (HR=2.99; 95% 
CI 1.80–4.97). Physician support almost doubled the 
risk of an application (HR=1.88, 95% CI 1.11–3.20). 
An increase of 10 disability days corresponded to a 
20% higher risk of an application (HR=1.02; 95% CI 
1.01–1.03). A higher amount of reported household 
work strain (HR=0.90; 95% CI 0.81–1.00), as well as a 
more favourable assessment of work ability (HR=0.85; 
95% CI 0.75–0.96), decreased the risk of applying for 
rehabilitation by 10% and 15%, respectively. Support 
from family and friends exhibited a positive HR, but 
a high p-value, and the CI was also compatible with a 
similar negative effect on the application, as well as a 
much larger positive effect (HR=1.19; 95% CI 0.71–
1.98). Similarly, there was also a tendency towards a 
positive HR for the fear of job loss (HR=1.59; 95% 
CI 0.97–2.62). Depressive symptoms and age showed 
a very small effect (in light of their value range) and 
a high p-value, suggesting hardly any influence when 
controlling for the other factors included. 

The model excluding the intention to apply showed 
increased HRs for the variables of family and friends’ 
as well as physician support of the application. Per-
sons reporting support from their physicians had more 
than twice the risk of an application as those without 
support (HR=2.24; 95% CI 1.32–3.80). The risk of an 
application in persons stating family or friends’ support 
was 67% higher than in persons with no support at that 
time, now also with a strongly reduced p-value and a 
CI compatible only with a positive effect (HR=1.67; 
95% CI 1.02–2.73). The other estimates were similar 
in both models.

A sensitivity analysis using multivariable logistic 
regression and including all potential variables showed 

similar results (see Table SI). The 7 variables included 
only in the logistic regressions did not show an ad-
ditional influence on the application (wide CIs, high 
p-value). This suggests robust results and no notable 
bias due to variable exclusion.

Mediation analysis
The increase in effect size (HR) for the variables 
indicating support from a physician or family and 
friends in the model not controlling for an intention 
to apply suggested that the intention could function 
as a mediator for the relationship between support 
experienced and the actual application. The results 
of the path analysis for both assumed mediations are 
shown in Fig. 2. For family and friends’ support, the 
results are consistent with a full mediation through the 
intention to apply (direct effect: odds ratio (OR)=1.61; 
95% CI 0.94–2.75; p = 0.083). For physician support, 
partial mediation was identified, since the direct effect 
remained significant but decreased (OR=2.14; 95% CI 
1.18–3.87; p = 0.012). 

DISCUSSION

This study showed that persons with disabling back 
pain and a risk of future work disability rarely app-
lied for rehabilitation, and identified predictors for an 
application. Only 12% of the high-risk group applied 
for rehabilitation during the follow-up period of 1.5 
years. This proportion is even lower than in a previous 
sample of employed persons with a subjective need for 
rehabilitation without filtering for health risks (24). In 
most cases, it took almost a year until the application 

Table III. Cox regression models of selected variables on the outcome “application for rehabilitation”, with (Model 1) and without the 
variable “intention to apply” (Model 2)

Variable

Model 1 Model 2

HR 95% CI p-value HR 95% CI p-value

Intention to apply for rehabilitation
  No 1.00
  Yes 2.99 1.80–4.97 < 0.001
Age, years (45–59) 1.01 0.95–1.08 0.653 1.02 0.96–1.09 0.472
Disability days, last 3 months (0–90) 1.02 1.01–1.03 < 0.001 1.02 1.01–1.03 < 0.001
Depressive symptoms (PHQ8, 0–24) 0.99 0.94–1.04 0.589 0.98 0.93–1.03 0.390
Limiting health problems (0–15) 1.08 0.96–1.22 0.216 1.08 0.96–1.21 0.198
Work Ability Score (WAS, 0–10) 0.85 0.75–0.96 0.009 0.86 0.75–0.97 0.014
Family/friends’ support of application
  No 1.00 1.00
  Yes 1.19 0.71–1.98 0.518 1.67 1.02–2.73 0.043
Physician support of application
  No 1.00 1.00
  Yes 1.88 1.11–3.20 0.019 2.24 1.32–3.80 0.003
Household work strain (0–10) 0.90 0.81–1.00 0.045 0.91 0.82–1.00 0.052
Fear of job loss
  No 1.00 1.00
  Yes 1.59 0.97–2.62 0.069 1.48 0.89-2.45 0.128

N=619 (73 events). 
HR: hazard ratio; 95% CI: 95% confidence interval.

J Rehabil Med 54, 2022
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was submitted. This delay may, in part, be explained 
by the precondition of using unimodal outpatient treat-
ment previously. In addition, the application procedure 
includes many documents and individual steps, which 
is commonly experienced as complicated and requi-
res a lot of initiative (25). Even among persons who 
applied for rehabilitation, sufficient knowledge about 
the application process was reported by only 31% of 
participants in the current study. 

This could explain why the expected support of 
the application among family and friends as well as 
physicians was instrumental in forming an intention to 
apply within the next 12 months. Support in this study 
was measured as “encouragement” and “assistance”. 
Expected support thereby increases awareness of re-
habilitation as a possibility, and might make the appli-
cation process seem more manageable. The influence 
of family and friends emphasizes the involvement of 
caregivers in health-related processes. The mediation 
analysis also showed that, while part of the association 
between physician support and rehabilitation applica-
tion is mediated through the intention to apply, there is 
also an independent partial effect on the outcome. This 
could be explained by the active role physicians play 
in the application process. While family and friends’ 
support of, and help with, the application mainly seem 
to determine the plan to apply, support from physici-
ans is needed, not only to provide information about 
rehabilitation, but also for the preparation of a medical 
report. Given this instrumental role of physicians in the 
application process, the prevailing information deficits 
and needs among practising physicians identified in 
previous research should be considered an additional 
barrier (26).

Other contextual factors also seemed to play a role 
in the decision. While other reports cited concern 
about the employer as a possible reason not to apply 
(16), the fear of losing one’s job made an application 
slightly more likely in this sample. Concerns regar-

ding unemployment might be due to disease-related 
expected work incapacity, since the analysis sample 
already consisted of persons with a self-reported risk of 
permanent work disability. Household work strain, in 
turn, decreased the odds of applying; indicating that the 
respondents might feel needed at home too much to use 
rehabilitation services. Another explanation is reduced 
time and energy for the rather complex application 
process. Commitments at home also add further stress 
to persons who already report pain-related limitations 
in their daily life. Therefore, it presents an application 
barrier that needs more attention (27).

Previous analyses point to misconceptions and lack 
of awareness regarding rehabilitation (16, 28). While 
not included in the Cox regression model, previous 
rehabilitation experience and application knowledge 
were slightly more common among applicants. They 
also stated less frequently that they expected negative 
consequences in their private lives if they entered reha-
bilitation. Considering the complexity of the applica-
tion process, previous experience may facilitate this, 
even in the preliminary stages (18).

The fact that persons with a higher health burden and 
poorer work ability are more likely to apply for rehabi-
litation is in line with the rehabilitation requirements. 
However, only a small part of the risk group applied for 
rehabilitation during the observation period. Although 
the applicants reported less favourable health-related 
outcomes and work ability scores, the non-applicants 
also displayed many disability days and a similar 
number of limiting health problems and depressive 
symptoms. Especially considering the inclusion crite-
ria, which mapped the eligibility for rehabilitation, the 
low number of applications cannot be attributed to the 
fact that non-applicants were less burdened.

These results indicate barriers to access and underu-
tilization of rehabilitation. At the time of the baseline 
survey, 27% of participants planned to apply for re-
habilitation within the next year. However, after 1.5 

Fig. 2. Mediation pathways identified by logistic 
regression for family/friend and physician support 
as predictors (odds ratio (95% confidence interval; 
p-value)) (n = 619).
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years, less than 12% of the sample actually applied for 
rehabilitation. In addition, it must be considered that 
31% of the sample had already considered claiming 
disability pension, i.e. a larger proportion of persons 
than those who intended a rehabilitation claim. These 
analyses cannot clarify whether non-applicants were 
too challenged by barriers or whether other treat-
ments led to improved health. Further study of this 
group using longitudinal data collected after 2 years 
is planned to determine the course of pain as well as 
the extent of disability pensions and the utilization of 
other medical services.

Strengths and limitations
This study has several limitations. First, the adminis-
trative data slightly limited the analyses, as denied 
applications had to be excluded, as in these cases no 
diagnosis was recorded. However, this was only a 
minor number of cases. This was weighed against the 
expected bias due to the inclusion of cases applying 
for rehabilitation on the basis of other medical condi-
tions. Secondly, listwise deletion of missing data was 
used. While each included potential predictor variable 
included less than 5% of missing cases, the combined 
missing dropout in the Cox models amounted to 10%, 
reducing the number of available cases for the regres-
sion analysis. Thirdly, the application process might 
be quite specific to the German rehabilitation system. 
However, despite the data being obtained within the 
German system, the analysed factors are mainly indi-
vidual, not structural. Hence, the results should still be 
applicable to other healthcare systems.

The current analysis also has a number of strengths. 
First, the initial sample was randomly drawn from 
German Pension Insurance registers. Thus, employees 
with back pain and a possible need for rehabilitation 
could be identified regardless of their utilization of 
healthcare and their status in the application planning. 
Secondly, this study identified persons with a high risk 
of permanent work disability for which rehabilitation 
services are frequently relevant and needed. Thirdly, 
the long follow-up period after back pain reporting in 
the baseline survey, and the linkage of questionnaire 
and administrative data enabled the comprehensive 
consideration of all relevant applications. Fourthly, the 
modelling of applications in a time-to-event analysis is 
more in line with the actual process and takes censored 
cases into account in the estimation. The sensitivity 
analysis confirmed the robustness of the results.

Conclusion
This study indicates underutilization of rehabilitation, 
and identified barriers to, and facilitators of, an app-

lication for medical rehabilitation among employees 
with back pain. The results highlight the importance 
of targeted information for patients, physicians, and 
close persons of the patient to resolve persistent 
misconceptions and facilitate access to rehabilitation 
for those in need of it. 
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