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Abstract

Background/Objectives Return to work (RTW) is a goal of many patients with colorectal cancer (PwCRC) attending inpatient
rehabilitation. In German rehabilitation clinics, physicians conduct the socio-medical assessment of work capacity (SMWC)
with the aim of assessing the current ability to work. We tested how well it also predicts the actual RTW of PwCRC.
Methods This study combined a nationwide physician survey (n =38) with longitudinal data from a cohort study of PwWCRC
(n=172) aged 65 or younger who were employed prior to CRC diagnosis. Physicians were asked about their use of validated
tools for the SMWC and their attitudes toward a standardized assessment checklist. PwWCRC completed baseline and 9-month
follow-up questionnaires about their employment status. SMWC results of the cohort study’s participants were extracted
from rehabilitation discharge reports.

Results While 97% of PwCRC were predicted to be capable of working > 6 h/day, only 70% actually returned to work
9 months after rehabilitation. The SMWC showed high sensitivity (98%) but low specificity (6%) for predicting RTW, with
a positive predictive value (PPV) of about 70%. Most physicians (73%) at least partly saw the need for an evidence-based
structured checklist for an improved SMWC, and almost all (95%) would use it if it did not take more than 10 min to apply it.
Conclusions The SMWC for PWwCRC in German rehabilitation clinics is not standardized and overestimates the return-to-
work rate. There is a need for a standardized checklist, and most physicians would be willing to use it.

Keywords Colorectal cancer - Cancer survivorship - Return to work - Cancer rehabilitation - Social medical assessment of
work capacity
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rehabilitation [6-9]. For example, representative routine data
from the German Pension Insurance (DRV Bund) demon-
strated that 58% of patients with CRC were employed one
year after rehabilitation and this proportion even slightly
decreased to 53% after two years [6].

An age closely to the retirement age was the strongest
predictor of unsuccessful return-to-work in the DRV Bund
data analysis. Other studies showed that the most commonly
reported challenges faced by patients with CRC in return-
ing to work include physical limitations such as persistent
fatigue, a lack of energy, and treatment-related complica-
tions [10, 11]. A systematic review identified that age and
comorbidity, along with the nature of treatment, like the
extent of surgical resection and subsequent therapies, were
negatively associated with the odds of returning to work
[12,13].

Rehabilitation of cancer patients in Germany is part of a
comprehensive healthcare system designed to support recov-
ery and facilitate return to work after treatment. Hospital
physicians or social workers typically initiate post-acute
inpatient rehabilitation, whereas rehabilitation not following
acute treatments can be requested directly by patients with
supporting statements of their physicians. Inpatient rehabili-
tation in Germany typically lasts three weeks and is initiated
by hospital physicians or social workers. The programs in
oncological rehabilitation adopt a holistic, interdisciplinary
approach—combining physical therapy, occupational coun-
seling, patient education, and psychosocial support—to help
patients adapt to life post-cancer and improve coping mecha-
nisms [14]. Return to work (RTW) is a central goal, given its
positive impact on quality of life [15]. Although participa-
tion in rehabilitation is a statutory right, studies show that
uptake remains suboptimal, with only 60-70% of eligible
patients participating [14, 16]. Barriers include logistical
issues, limited awareness, and socio-economic disparities.

Multidisciplinary care, especially when combining psy-
choeducational, vocational, and physical interventions, has
been shown to improve return-to-work outcomes [17-19].

In Germany, a key component of the rehabilitation pro-
cess is the "Sozialmedizinische Leistungsbeurteilung’,
which can be translated as "socio-medical assessment of
work capacity" (SMWC) [20]. Conducted by a physician at
the end of a rehabilitation program, the SMWC evaluates a
patient’s functional abilities and capacity to participate in
work and daily activities. Its primary purpose is to assess
immediate work ability at the time of discharge, not to
predict long-term return-to-work outcomes. Nevertheless,
the SMWC is crucial for determining eligibility for social
benefits and a disability pension by the German Pension
Insurance. While the SMWC is a mandatory component of
the rehabilitation process in Germany and serves as a basis
for determining work capacity and entitlement to social
benefits, there is a lack of data on its predictive validity
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for actual return to work at later time points and on how it
is being conducted in practice. As no standardized instru-
ment currently guides the SMWC, a large variability in
its outcomes can be expected, and it is of interest whether
physicians in rehabilitation clinics would be open-minded
toward using a standardized checklist to help them with
the SMWC.

In a CRC patient cohort study, we aimed to evaluate the
diagnostic accuracy of the SMWC conducted during inpa-
tient rehabilitation in predicting return to work nine months
after rehabilitation. In addition, we conducted a physician
survey on the current practice of SMWC in Germany and
on their perspectives on potential changes, like the potential
implementation of a standardized checklist.

Materials and Methods

Two distinct studies were conducted to address the aims of
this project: A cross sectional physician survey and a cohort
study with patients with CRC.

Physician Survey

A cross sectional survey was conducted among physicians
involved in the rehabilitation of patients with CRC across
Germany. The head physicians of the oncological wards of
all 62 rehabilitation clinics offering oncologic rehabilitation
for patients with CRC in Germany were sent the invitation
to participate in an online survey via regular mail, and the
freely available mail addresses on the internet homepages
of the clinics were used. The invitation letter asked the head
physicians to distribute the invitations to the online survey
to the whole team of physicians conducting SMWCs for
patients with CRC to ensure participation of physicians from
all career stages. The first mail was sent on December 18,
2024, and a reminder was sent on January 12, 2025.

The online survey contained 15 questions, divided into
three segments:

1) Professional experience: Questions about years of expe-
rience, specialization, frequency of performing SMWCs,
and time spent on each assessment.

2) SMWC in practice: Questions regarding the physicians’
perception of their own performance in predicting the
return to work of patients with CRC, the criteria used for
assessment, and whether validated tests were employed.

3) Acceptance of the implementation of a novel checklist
for SMWCs: Questions about the physicians’ views on
the need for a checklist for SMWCs, their willingness to
use it, potential barriers, and required support measures.
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Cohort of Patients with CRC

The participants for this analysis were selected from the
ongoing MIRANDA study, a multicenter, prospective
cohort project focusing on fatigue, quality of life, return to
work, and other health-related outcomes in patients with
CRC undergoing in-patient rehabilitation (registration
number: DRKS00020822) [21]. Participants in this study
were recruited in 6 centers located in all parts of Germany.
Inclusion criteria were: an age of 18 years and older, a CRC
diagnosis, relevant cancer treatment (surgery, chemotherapy,
and/or radiotherapy) in the past 12 months, and a planned
in-patient rehabilitation for at least 3 weeks. For this specific
project, we only included patients with CRC, who should
be available on the labor market 9 months after oncological
rehabilitation. Thus, we excluded MIRANDA study partici-
pants who were not employed before CRC diagnosis, were
older than 65 years during rehabilitation. Furthermore, we
excluded participants who had a CRC diagnosis more than
12 months before the baseline assessment in the rehabilita-
tion clinics.

In total, 616 patients with CRC got enrolled between Sept
2020 and April 2024 in the MIRANDA study and had com-
pleted the 9-month follow-up at the time of this analysis
(Spring 2025). Of these, 384 did not meet the eligibility
criteria outlined above, leaving 232 participants eligible for
this project. Overall, 189 of these 232 participants (81.5%)
participated in the 9-month follow-up. Further 17 study

participants needed to be excluded due to missing data, leav-
ing 172 patients with CRC for analysis (Fig. 1).

Data on sociodemographic information (e.g. age, sex),
lifestyle factors (e.g. physical activity levels, smoking status,
BMI), clinical data (e.g. cancer treatment, comorbidities),
and the employment status prior CRC diagnosis (incl. total
number of paid working hours per week) were collected
from patients with CRC through baseline questionnaires
administered during rehabilitation. Weight and height were
measured, and cancer stage was physician-reported.

The SMWC was performed at the end of the rehabilita-
tion stay by the attending physicians and documented in the
medical discharge report, from which it was extracted at
a later stage of the project. The assessment is based on a
structured evaluation of each patient’s qualitative functional
capacities, including both positive resources (e.g. physical
endurance, lifting/carrying ability, mobility, concentration,
and psychological resilience) and negative limitations (e.g.
fatigue, pain, cognitive impairments, and stoma-related
restrictions). These qualitative judgements are then sum-
marized into a quantitative performance profile, which cat-
egorizes the expected number of working hours a patient
can perform per day. In line with German Pension Insur-
ance guidelines, physicians assign patients to one of three
categories:

e 6 h or more
e Between3and 6 h
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This categorization is documented separately for the gen-
eral job market and for the previous occupation, which may
involve specific physical or organizational requirements.

At the 9-month follow-up, participants completed stand-
ardized questionnaires that included two items on their cur-
rent employment status. The first item asked participants to
indicate their current work status, with five response options:

(a) Not working due to CRC.

(b) Not working for other reasons.

(c) Working fewer hours than before the CRC diagnosis
due to the disease.

(d) Working fewer hours than before the CRC diagnosis for
other reasons.

(e) Working the same or more hours than before the CRC
diagnosis.

The second item, applicable to those currently employed,
asked for the total number of paid working hours per week.
For analysis, responses (a) and (b) were categorized as
"Unsuccessful return to work," while responses (d) and (e)
were categorized as "Successful return to work". Participants
who selected option (c)—working fewer hours because of
CRC—were further classified based on their reported work-
ing hours per day: those working at least three hours per day
were assigned to the "successful" group, and those working
fewer than three hours per day were assigned to the "unsuc-
cessful" group.

Moreover, the work ability index (WAI) was administered
at the 9-month follow-up to quantitatively assess the work
performance capacity of those CRC survivors who returned
to work [22]. The WAL is a validated self-report instrument
that evaluates an individual’s ability to work in relation to
their health status and the specific demands of their job. It
has several dimensions, including current work ability com-
pared to one’s lifetime best, the impact of health conditions
on work performance, the number of diagnosed diseases,
recent sick leave, and personal expectations regarding future
work ability. Each component is scored, and the overall score
is calculated by summing these individual scores to yield a
total score ranging from 7 to 49. Based on the total score,
work ability is categorized into four levels: poor (7-27),
moderate (28-36), good (37-43), and excellent (44-49).

Statistical Analysis
All analyses were done using SAS software version 9.4.
Descriptive statistical measures were used to characterize

the results of the physicians’ survey and the baseline char-
acteristics of the CRC patient cohort.
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For the SMWC, the three original categories ("6 h or
more", "from 3 to 6 h", and "under 3 h") were dichotomized
into "Sufficient work ability" (>3 h) versus "Insufficient
work ability" (<3 h). The return-to-work outcome, measured
at the 9-month follow-up, was also dichotomized as "suc-
cessful" or "unsuccessful." Two contingency tables of return
to work status and SMWC were created, one for work ability
prediction for the general job market and the other for work
ability prediction for the previous job. Accuracy, sensitiv-
ity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) with 95% confidence intervals were
calculated. All analyses were conducted as a complete-case
analysis.

Results
Physician Survey

A total of 38 physicians participated in the survey, and their
responses about their professional experience and training
are shown in Table 1. A fifth of the survey participants had
less than 5 years and another fifth 5-15 years of experience
with SMWCs. Most physicians had between 16 and 25 years
of professional experience (40%), while 8% reported a
longer time. The most commonly reported specialties were
internal medicine (47%) and oncology (29%), followed by
general medicine (24%), gastroenterology (1%), physical and
rehabilitative medicine (13%), and psychosomatic medicine
and psychotherapy (7%). These numbers do not add up to
100% because several physicians had two or more special-
ties. Only n =7 participants held no medical specialty (15%).
Approximately one-third of respondents (34%) indicated
they had participated in advanced training in social medi-
cine. Regarding the frequency of SMWCs, 90% conducted
them almost every week, while the remaining 10% did so
at least once a month. Around half of the physicians (51%)
reported spending between 15 and 30 min per assessment,
while 41% completed them in under 15 min and 8% required
more than 30 min. The median time per assessment was
15 min (interquartile range: 10-30 min).

Table 2 shows the responses of the physicians about the
SMWoCs in practice. When asked about the criteria used
for the SMWC, most physicians reported considering both
the physical and mental demands of the patient’s current
job (n=35 (92%) each). Other common factors consid-
ered included the general physical fitness (n =33, 87%),
cancer stage (n=32, 84%), comorbidities (n=29, 76%),
and the presence of a stoma (n=29, 76%). Less frequently
mentioned factors involved chronic pain (n=24, 63%),
age (n=17, 45%), and sleep disturbances (n=16, 42%).
Only half of the respondents (n=19, 50%) reported using
validated instruments for the SMWC. Among these, 16
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Table 1 Professional experience

. Physician data Nigtal Proportion Mean
and .ec.lucatlon level of thfé (%) (95%CT)
participants of the physician
survey Years of professional experience in conducting socio- 38 15 (12-18)

medical assessments of work capacity (SMWCs)
<5 10 (26)
5-15 10 (26)
16-25 15 (40)
>25 3(8)
Specialties held 38
Internal medicine 18 (47)
Oncology 11 (29)
General medicine 9 (24)
Gastroenterology 6 (16)
Physical & rehabilitative medicine 5(13)
Psychosomatic medicine & psychotherapy 1(7)
Advanced training in social medicine 38
Yes 13 (34)
No 25 (66)
Frequency of conducting SMWCs 38
Almost every week 34 (90)
At least once a month 4 (10)
Minutes per SMWC 37 21 (16-25)
<15 15 (41)
15-30 19 (51)
30> 3(8)

physicians provided further information on the domains of
the tests applied. The most frequently mentioned domain
was physical performance (n=9; e.g. 5- or 6-min walk test,
ergometer, hand grip strength), followed by pain and symp-
toms (n=06; e.g. Visual Analog Scale, neuropathy or pain
questionnaires), mental health (n =6; e.g. Hospital Anxiety
and Depression Scale, PHQ-4, psycho-oncological testing),
and fatigue or distress (n=35; e.g. Brief Fatigue Inventory,
Distress Thermometer). In addition, some physicians men-
tioned tools from other areas, such as occupational therapy
workplace assessments, body composition diagnostics, or
organ-specific tests (e.g. spirometry, ENT diagnostics).
The physicians were further asked to estimate, in percent-
age, how many of patients with CRC they judged to be ‘able
to work’ will actually return to work. The mean estimate
was 68% (95% confidence interval (CI): 62-74). Addition-
ally, they were asked to estimate how many of the patients
they labeled as ‘unable to work’ would actually not return to
work. The mean (95% CI) estimate for this group was 90%
(80-95). When asked about support measures they would
need to improve the quality of the SMWCs, the access to
standardized assessment instruments (64.9%) was the most
commonly named measure. Other support measures were
only needed by a minority of the physicians, and every 4th

physician (24%) even replied that they don’t need support
at all.

Table 2 also shows the responses from 37 physicians
about their perception of a validated checklist to support
physicians in conducting SMWCs for patients with CRC.
In terms of agreement with the need for such a checklist,
the majority agreed (15, 41%) but there were also many
physicians who partly agreed/partly disagreed (12, 32%) or
disagreed (10, 27%). However, on the condition that the use
of such a checklist would not require more than 10 min of
their time, almost all respondents would use it in practice
(34, 92%). When considering statements about the poten-
tial benefits of a standardized checklist, 45.9% believed it
would lead to more accurate assessments, 29.7% expected
increased time efficiency, 59.5% anticipated improved docu-
mentation, and 81.1% said it would result in more compa-
rable assessments among different physicians. When asked
about barriers for the implementation of a checklist in prac-
tice, 35% of respondents acknowledged issues, with the most
frequently stated barrier being that the checklist would be
perceived as additional bureaucracy (9, 24%). Other barriers
were rarely stated. Most importantly, only two respondents
(5%) said that there would not be enough time in practice
to use it.
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Table 2 Questions about how
socio-medical assessments of
work capacity (SMWC) are
being performed by physicians
in practice in oncologic
rehabilitation clinics in
Germany for colorectal cancer
patients and on the acceptance
of a validated checklist to
support physicians in the
SMWC
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Question Niotal Proportion Mean
(%) (95%CI)
Criteria used for the SMWC 37
Physical demands of the current job 35 (95)
Mental demands of the current job 35 (94)
General physical fitness 33 (89)
Cancer stage 32 (87)
Chemo- and/or radiotherapy 32 (87)
Nutritional status 31(84)
Comorbidities 29 (78)
Stoma present 29 (78)
Chronic pain 24 (64)
Age 17 (46)
Sleep disturbances 16 (43)
Weight 924
Education level 6 (16)
Gender 2(5)
Use of validated tests 38
Yes 19 (50)
No 19 (50)
Domains of the validated test used: 16
Physical performance 9(24)
Functional/occupational 1(3)
Mental health 6 (16)
Fatigue or distress 5(13)
Pain and other subjective symptoms 6 (16)
Body composition diagnostics 2(5)
Other 2(5)
Estimation of validity of SMWCs in practice
Percentage correctly assessed as able to work 37 68 (62-74)
Percentage correctly assessed as unable to work 37 79 (70-88)
Support measures needed to improve SMWC quality 37
More time resources 5(14)
Training 7(19)
Access to standardized assessment instruments 24 (65)
More interdisciplinary collaboration 11 (30)
No support measures needed 9(24)
Agreement with the need of a validated checklist 37
Somewhat/strongly agree 15 (40.5)
Partly agree/partly disagree 12 (32.4)
Somewhat/strongly disagree 10 (27.0)
Willingness to use a checklist if it takes 10 min. to apply it 37
Yes 34 (91.9)
No 3(8.1)
Agreement with statements about use of a validated checklist 37
A standardized checklist would lead to more accurate 17 (45.9)
assessments
A standardized checklist would increase time efficiency 11 (29.7)
A standardized checklist would lead to better documentation 22 (59.5)
A standardized checklist would lead to more comparable 30 (81.1)
assessments among different physicians
Practical barriers for implementation of a checklist 37
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Table 2 (continued)

Question Niotal Proportion Mean
(%) (95%CI)
Yes 13 (35.1)
No 24 (64.9)
If yes, which barriers? 13
Not enough time to use it 2(5)
Lack of acceptance among colleagues 4(11)
Would be perceived as additional bureaucracy 9(24)
A training would be required 5(14)

Colorectal Cancer Patient Cohort
Baseline Description

Table 3 shows the baseline characteristics of the 172 patients
included in the CRC patient cohort. The median age was
56 years (IQR, 52-60), with nearly two-thirds (60.5%) being
male and approximately 39.5% female. The majority (58.1%)
had a tumor in the colon, fewer participants in the rectum
(36.1%), and a minority (5.8%) in both colon and rectum.
While CRC stages I-1II were approximately equally distrib-
uted at 32.6%, 31.4%, and 30.2%, respectively, only 4.6%
of patients had stage IV disease. Nearly all patients under-
went surgery (98.8%), just over half received chemotherapy
(52.4%), and approximately one in five received radiotherapy
(18.3%). The median BMI was 26.9 kg/m2 (IQR, 23.5-30.5),
and almost two-thirds of the patients (66.3%) were over-
weight or obese. Regarding smoking status, 44.7% had never
smoked, 40.6% were former smokers, and 14.7% were cur-
rent smokers. Less than half of the patients (48.5%) reported
engaging in a healthy level of physical activity. Approxi-
mately every 4th study participant was free of comorbidity
(27.2%). Most participants had one comorbidity (32.5%),
followed by no comorbidities (27.2%), and two comorbidi-
ties (23.1%). The most common comorbidities were hyper-
tension (41.4%) and diabetes mellitus (11.2%). Most patients
were fully employed (82.0%), while the remainder worked
part-time (18.0%).

Diagnostic Accuracy of the Socio-Medical Assessment
of Work Capacity for Actual Return to Work

Among the 172 patients with available data, 121 (70.3%)
returned to work within 9 months (Table 4). About 7 out of
10 of those patients with CRC classified as having sufficient
work capacity for the general job market (71%) or the previ-
ous job (73%) by the SMWC were in fact working 9 months
after oncologic rehabilitation. In contrast, only about 6 out
of 10 of those judged to have insufficient capacity for the
general job market (60%) or the previous job (62%) did not
return to work.

Table 5 summarizes the diagnostic accuracy of the work
ability assessment by the SMWC for return to work predic-
tion. The SMWC demonstrated high sensitivities (>95%)
and low specificities (< 16%) for the prediction of the actual
return to work in the previous job or to get employed in the
general work market. The positive predictive values (PPV)
were around 70%, and the negative predictive values (NPV)
were close to 60%. In summary, the accuracy of the SMWC
for prediction of employment in any job and return to work
to the previous job were 71% and 72%, respectively.

Work Ability of Colorectal Cancer Patients Who Returned
to Work

Of the 172 study participants employed before CRC diag-
nosis, 121 (70%) returned to work 9 months after rehabili-
tation. Among these, 111 provided complete Work Ability
Index (WAI) data. The majority rated their work ability as
moderate or poor (67%). The mean (95% CI) total WAI score
was 32 points (30-34), which falls into the “moderate work
ability” category (28-36 points).

A comparison of the employment status before CRC diag-
nosis with the employment status 9 months after rehabilita-
tion showed that of those 121 participants who returned to
work, 102 had been employed full-time before diagnosis. Of
these, 75 (74%) continued in full-time employment, while 27
(26%) shifted to part-time positions. All 19 participants who
had been employed part-time before diagnosis remained in
part-time employment contracts.

Discussion
Summary of Main Findings

The survey of 39 physicians revealed that the SMWC is
typically done in 15 min. Physicians considered physical
and mental job requirements, comorbidities, cancer stage,
and overall physical condition in their assessments, but only
about half used validated instruments, and the instruments
used varied strongly. The majority of the physicians (73%)
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Table 3 Baseline characteristics of the colorectal cancer patient
cohort

Baseline characteristics Ny Proportion (%) Median (Q1-Q3)
Age (years) 172 56 (52-60)
<50 24 (14.0)
50-59 96 (55.8)
>60 52 (30.2)
Sex 172
Female 68 (39.5)
Male 104 (60.5)
Cancer location 172
Colon 100 (58.1)
Rectum 62 (36.1)
Colon and rectum 10 (5.8)
Cancer stage 172
I 56 (32.6)
1T 54 (31.4)
I 52 (30.2)
v 8 (4.6)
Unknown 2(1.2)
Type of CRC treatment
Surgery 172 170 (98.8)
Chemotherapy 170 89 (52.4)
Radiotherapy 169 31 (18.3)
Months since CRC surgery 170 3(1-8)
0-1 61 (35.9)
2-3 25 (14.7)
4-6 25 (14.7)
7-9 37 (21.8)
10-12 22 (12.9)
Stoma 172
Yes 28 (16.3)
Months since CRC diag- 172 6 (2-10)
nosis
0-1 25 (14.5)
2-3 35 (20.4)
4-6 27 (15.7)
7-9 37 (21.5)
10-12 48 (27.9)
Body Mass Index (kg/mz) 172 26.9 (23.5-30.5)
<25 58 (33.7)
25t0<30 67 (39.0)
>30 47 (27.3)
Smoking status 170
Never smoked 76 (44.7)
Former smoker 69 (40.6)
Current smoker 25 (14.7)
Healthy physical activity 167 81 (48.5)
level
Comorbidities
Diabetes mellitus 169 19(11.2)
Hypertension 169 70 (41.4)
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Table 3 (continued)

Baseline characteristics Ny Proportion (%) Median (Q1-Q3)

History of stroke 169 4(2.4)
Number of comorbidities® 169 1(0-2)
0 46 (27.2)
1 55 (32.5)
2 39 (23.1)
>3 29 (17.2)
Employment status at 172
baseline
Fully employed 141 (82.0)
Part-time employed 31 (18.0)

At least 150 min of moderate-intensity or 75 min of vigorous-inten-
sity aerobic physical activity throughout the week or an equivalent
combination of moderate-intensity physical activity are needed to
meet the recommendations of healthy physical activity [23]

17 self-reported comorbidities were considered for the count of
comorbidities (myocardial infarction; coronary heart disease/angina
pectoris; heart failure; hypertension; stroke; pulmonary embolism;
diabetes mellitus; osteoporosis; asthma; other chronic lung disease;
kidney disease; joint disease; Parkinson’s disease; gallstones; urinary
tract stones; depression; and other psychiatric illness)

at least partly agreed that there is a need for a validated,
standardized checklist for the SMWC, and almost all would
use it (92%) on the condition that it does not take more than
10 min to apply it. In the colorectal cancer patient cohort,
97% of patients with CRC were judged to be capable of
working > 6 h/day by the SMWC, but only 70% actually
returned to work 9 months after rehabilitation. Performance
evaluation of the SMWC showed a high sensitivity (>95%),
low specificity, and moderate overall accuracy (71%) for pre-
dicting return to work. Among those who actually returned
to work, the work ability was moderate or poor for three-
quarters of the study population. Nevertheless, 3 out of 4
full-time employed patients with CRC who returned to work
remained full-time employed, while only 1 out of 4 contin-
ued to work part-time.

Return-to-Work Rates and Work Ability Index Scores
in Other Studies

A 70% return-to-work rate in our study at nine months
after rehabilitation aligns with previous research. For
example, a study from the Netherlands reported that 67.5%
of patients with CRC resumed employment within two
years, and an Australian study found that 73% of middle-
aged survivors had returned to work by 12 months [7, 13].
Additionally, a study from the United Kingdom noted that
61% of patients with CRC resumed work one year after
surgery, and a Danish study documented employment in
62% of patients one year after diagnosis [8, 9]. Routine
data from the German Pension Insurance showed that one
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Table 4 Contingency table of work ability prediction by the socio-medical assessment of work capacity (SMWC) for the general job market and
the previous job in relation to actual return to work 9 months after rehabilitation

Work ability assessment  Status of actual return to work

Work ability assessment

for the general job

for the previous job

Status of actual return to work

market Successful Unsuccessful Total Successful Unsuccessful Total
return to work return to work return to work return to work

Sufficient work ability 119 48 167 Sufficient work ability 116 43 159

Insufficient work ability 2 3 5 Insufficient work ability 5 8 13
121 51 172 121 51 172

Table 5 Diagnostic accuracy of the socio-medical assessment of work capacity (SMWC) at the end of rehabilitation for the actual return to work

Dimension of the SMWC Sensitivity (%) Specificity (%) Positive predictive Negative predictive  Accuracy (%)
(95% CI) (95% CI) value (%) value (%) (95% CI)
(95% CI) (95% CI)
Work ability prediction for the general job market 98.3 5.9 71.3 60.0 70.9
(94.2-99.5) (2.0-15.9) (64.0-77.6) (23.1-77.6) (63.7-77.2)
Work ability prediction for the previous job 95.9 15.7 73.0 61.5 72.1
(90.7-98.2) (8.2-28.0) (65.6-79.3) (35.5-82.3) (64.0-77.7)

year after oncological rehabilitation, 58% of patients with
CRC were employed [6]. Although these studies differ in
follow-up periods between 1 and 2 years and patient char-
acteristics, the 70% return-to-work rate at nine months
after CRC surgery observed in this study fits within the
reported range of 58%—73% by these other studies, sug-
gesting that approximately two-thirds of CRC survivors
successfully reintegrate into the workforce within the first
two years after treatment.

Despite the relatively high return-to-work rate at the
9-month follow-up, our CRC cohort demonstrated a mean
Work Ability Index (WAI) of 33 points, which is in the
range of the "moderate work ability" category of the WAI
(28-36 points) and notably lower than the mean score of
40 reported for the general population and slightly below
the mean score of 36 observed among young cancer survi-
vors [24, 25]. This low WAI suggests that, although a sub-
stantial proportion of CRC survivors resume employment,
they continue to experience reduced functional capacity
compared to their work colleagues of comparable age who
are not cancer survivors. Moreover, the low WAI in our
study aligns with evidence indicating that cancer survivors
often require workplace adaptations and ongoing rehabili-
tation to maintain sustainable employment [26]. This can
also explain why one quarter of all previously full-time
employed patients with CRC chose to return to work after
rehabilitation with part-time employment only. Future
research should focus on identifying the specific barriers
to full recovery in work ability and developing targeted
interventions to support the return to work of patients with
CRC.

Evaluation of the SMWC for Return to Work
Prediction

A total of 97% of patients were judged able to work at least
6 h per day in any job from the general job market, compared
to 92% in their previous job, which might have had specific
requirements the person can no longer handle. These specific
physical and organizational demands of the previous job are
considered in the SMWC for that job, but not in the one for
the general job market.

It should be emphasized that the primary purpose of the
SMWTC is to assess a patient’s ability to work after discharge
from the rehabilitation clinic, not to predict their actual
return-to-work status at later time points. However, we
were interested in how well this ability-to-work assessment
predicts actual return to work 9 months after rehabilitation
discharge. The relatively long follow-up period was chosen
because we wanted to ensure that all patients with CRC com-
pleted their primary cancer treatment, which often involves
several cycles of chemotherapy and sometimes radiotherapy
after rehabilitation.

The diagnostic accuracy of the SMWC for actual return
to work was characterized by very high sensitivities (98%
for the general job market and 96% for the previous job) and
very low specificities (6% for the general job market and
16% for the previous job). This demonstrates a strong ability
of the SMWC to correctly identify patients likely to return
to work (sensitivity), while the SMWC is weak at correctly
identifying patients unlikely to return (specificity). These
false-positive SMWCs have practical consequences for the
patients with CRC. Patients labeled as “fit for work” may
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face reduced access to disability pensions or other support
measures helping work reintegration, and may feel pressured
to resume work despite ongoing limitations. Employers may
not provide the necessary job flexibility or part-time employ-
ment, making work reintegration harder. Therefore, enhanc-
ing the specificity of the SMWC is important for a fair and
patient-centered decision-making in the German rehabilita-
tion setting.

In the physician survey, physicians correctly rated that
only about 70% of patients with CRC they judged to be
capable of working after rehabilitation discharge will actu-
ally return to work. However, they overestimated the agree-
ment rate of patients judged not to be capable of working
who would actually not return: instead of 90%, only 60% of
patients with CRC judged unable to work truly did not return
to work 9 months after rehabilitation. Since we only had 5
patients with CRC in our study whom physicians rated as
unable to return to work, this estimate should be interpreted
with caution. We interpret this part of our study as follows:
Physicians in the German oncological rehabilitation setting
are aware that the SMWC has limited diagnostic accuracy
regarding actual return to work after rehabilitation.

Another important question is why substantially more
patients with CRC are classified as fit for the general labor
market in the SMWC than are observed to return to work in
practice. This overestimation could have several reasons. In
the German pension insurance guidelines for the SMWC,
the assessment for the general labor market is based on a
standard that requires the rehabilitant to be capable of per-
forming at least light physical work for six hours per day
or more [27]. This threshold is relatively low. Therefore,
patients with low to moderate ability to work need to be
classified as capable of working according to the guideline.
Some patients with CRC might not resume work if they can
only work for just over 15 h per week because the finan-
cial benefit from such limited employment is low or social
circumstances prevent their return to previous employment
[28, 29]. Additionally, it might be difficult for them to find
an employer offering a job that can be done with such few
hours, especially if their previous job isn’t suitable for part-
time employment with limited hours. Moreover, in Germany,
patients with CRC aged 62 or older can apply for early retire-
ment through the German Pension Insurance. Another pos-
sible reason is that the progression of chemotherapy-induced
polyneuropathy (CIPN), which often impacts work ability,
is hard to predict. Other factors, such as tumor recurrence,
challenges in reintegrating individuals with a permanent
stoma or incontinence, and the emergence of other, some-
times unpredictable, comorbidities (e.g. orthopedic, car-
diovascular, or psychiatric conditions), may also reduce the
predictive value of the SMWC. Finally, the absence of a
standardized tool for assessing work ability could be another
explanation. This situation forces physicians to rely on their
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individual experience and interpretation of assessment tools,
which are not specifically validated for the SMWC. The phy-
sician survey revealed that only half of the physicians use
standardized assessment tools for the SMWC. Examples,
occasionally used in the SMWC, include the Hospital Anxi-
ety and Depression Scale (HADS) and physical performance
tests, like the 6-Minute Walk Test. These tools evaluate
aspects of work ability, such as physical endurance, mobil-
ity, symptom burden (e.g. fatigue, pain), or psychological
well-being.

Besides methodological differences, variations in SMWC
outcomes may also depend on how physicians make their
judgments. Clinical decision-making often uses heuristic
approaches and can be affected by cognitive biases. For
instance, optimism bias might lead physicians to believe that
patients who seem clinically stable at discharge will be able
to take up employment. Similarly, relying on past experi-
ence instead of structured criteria can increase subjective
variability. These tendencies in subjective decision-making
may contribute to systematic overestimation of work ability
and underscore the importance of standardized, evidence-
based tools.

Psychosocial stressors also play a crucial role in success-
ful return to work, and their long-term courses are difficult
to evaluate during rehabilitation in the SMWC. Previous
studies indicated that fatigue, emotional distress, and low
self-confidence can impede vocational reintegration [30,
31]. Similar psychosocial stressors likely affect patients with
CRC, especially those dealing with treatment side effects
such as stoma-related complications, which have been linked
to a decreased likelihood of returning to work below 30%
[32, 33]. In our study, even among patients who did return to
work, two-thirds had moderate or poor WAI scores 9 months
after rehabilitation, indicating ongoing impairments in work
capacity. The reasons they continue working are probably
financial pressures and social isolation, which are serving
as motivating factors to re-enter the workforce because they
are perceived as more distressing than the physical effects
of cancer [34].

Need for Improvement of the SMWC

Although the SMWC'’s purpose is to evaluate ability to work
immediately after inpatient rehabilitation discharge and not
to forecast return to work months later, our findings suggest
that the SMWC could benefit from a standardized, validated
checklist that covers all relevant aspects for a successful
return to work.

This tool could be a checklist with an easy scoring sys-
tem to avoid time-consuming tests. While physicians showed
a strong willingness to use such a checklist, it is evident
that the roughly 15 min they typically spend on a SMWC
should not be extended. Otherwise, the tool might be seen
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as an unnecessary bureaucratic burden, as survey partici-
pants expressed skepticism that a validated checklist would
improve the time efficiency of conducting SMWCs. The phy-
sicians were more optimistic that such a checklist would lead
to better documentation and more consistent assessments
among different physicians.

To ensure that such a tool is accepted and practical in
routine care, future research should involve physicians and
patients in its development. A structured multi-stage Delphi
process would be an appropriate method to incorporate the
expertise of rehabilitation physicians, reach consensus about
the content of the checklist, and balance diagnostic accu-
racy with practicality. The International Classification of
Functioning, Disability and Health Core Set for vocational
rehabilitation provides a common framework to describe
functioning and work-related limitations, and has recently
been validated in cancer survivors in Italy [35]. In parallel,
Functional Capacity Evaluation protocols offer a structured,
performance-based assessment of an individual’s ability to
meet job demands and are widely used internationally as
part of return-to-work evaluations [36]. Building on these
existing international concepts, developing and validating a
tool to improve or extend the SMWC in the German reha-
bilitation setting would be desirable.

Strengths and Limitations

A key strength of this study is its multidimensional design,
which combines data from the physician survey and the
patient-reported data from the prospective CRC patient
cohort to provide a comprehensive view of work reintegra-
tion among CRC survivors. The inclusion of 172 patients
with CRC recruited by five rehabilitation clinics located in
different regions of Germany enhances the representative-
ness of our findings. However, generalizability to all patients
with CRC in Germany should still be interpreted with cau-
tion. Likewise, the high response of 38 participants in the
first nationwide physician survey among physicians conduct-
ing SMWCs among patients with CRC enhances the general-
izability of findings within the German rehabilitation setting.
As there are only 62 rehabilitation clinics offering oncologic
rehabilitation for patients with CRC in Germany, there are
not many potential participants in the survey (maybe approx.
n=150). The Work Ability Index (WAI) helped to standard-
ize the assessment of work ability.

Our study also has limitations. First the patient-reported
employment status was not validated through employer or
administrative records. Second, the nine-month follow-up
period may not fully capture long-term employment pat-
terns or delayed work resumption. However, analyses of
routine data from Germany have shown that employments
rates of CRC patients after rehabilitation are stable from
6 months to 2 years after rehabilitation [6]. Third, sample

size limitations precluded subgroup analyses of high inter-
est, such as those for sex and CRC stage. Finally, patient
perspectives on barriers and motivations for resuming
work were not captured, which limits the contextualiza-
tion of the quantitative findings and highlights the need
for future studies that integrate qualitative data.

Conclusions

The ability of the SMWC to predict the return to work of
patients with CRC 9 months after a stay in a German reha-
bilitation clinic is limited due to a low specificity. This can
be primarily explained by the aim of the SMWC, which is
to assess the ability to conduct at least light physical work
for 6 h or more per day right after inpatient rehabilitation
clinic discharge. If it should be the aim of the SMWC
in the future to predict actual return to work rates better,
there would be a need for a standardized checklist based
on an evidence-based prediction model. Most German
physicians conducting SMWCs in clinical routine at least
partly agree with this statement and would be willing to
use it if it does not take more than 10 min to apply. Future
studies should develop and validate such a checklist. Once
implemented in the German rehabilitation setting, it could
improve the consistency and quality of assessments, poten-
tially leading to better accuracy of the reality of return to
work of patients with CRC after rehabilitation discharge.
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