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Abstract

Purpose Social service counseling (SSC) is an important instrument to support cancer patients, for example, regarding legal
support, or rehabilitation. Several countries have established on-site SSC in routine care. Previous analyses have shown that
SSC utilization varies across cancer centers. This analysis investigates patient and center-level predictors that explain vari-
ations in SSC utilization between centers.

Methods Logistic multilevel analysis was performed with data from 19,865 prostate cancer patients from 102 prostate cancer
centers in Germany and Switzerland. Data was collected within an observational study between July 2016 and June 2020
using survey (online and paper) and tumor documentation.

Results The intraclass correlation coefficient for the null model implies that 51% of variance in SSC utilization is attribut-
able to the center a patient is treated in. Patients aged 80 years and older, with higher education, private insurance, without
comorbidities, localized intermediate risk, and undergoing androgen deprivation therapy before study inclusion were less
likely to utilize SSC. Undergoing primary radiotherapy, active surveillance, or watchful waiting as compared to prostatectomy
was associated with a lower likelihood of SSC utilization. Significant negative predictors at the center level were university
hospital, center’s location in Switzerland, and a short period of certification.

Conclusion The results show that patient and center characteristics contribute to explaining the variance in SSC utilization
in prostate cancer centers to a large extent. The findings may indicate different organizational processes in the countries
included and barriers in the sectoral structure of the healthcare system. In-depth analyses of processes within cancer centers
may provide further insights into the reasons for variance in SSC utilization.
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Introduction long tradition in healthcare in Germany and today focuses

on providing advice, support, and relief services for deal-

Prostate cancer is the most prevalent cancer disease among
males in most European and North American countries
[1, 2]. It has been pointed out in the literature that prostate
cancer patients need supportive care [3—7] in relation to
rehabilitation, financial matters, and guidance through the
healthcare system, e.g., with follow-up care and rehabilita-
tion, to name only a few areas of support. Social work has a
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ing with illness-related changes in living conditions — for
example, legal support, pension benefit issues, or medical
and occupational rehabilitation [8]. Social work in hospitals
is here referred to as social service counseling (SSC). More
than 40% of all newly diagnosed prostate cancer patients
in Germany are treated in prostate cancers centers certified
by the German Cancer Society [Rueckher et al., submitted]
which are thus essential for the implementation of SSC in
routine care in Germany. Certified centers by the German
Cancer Society are also common in German-speaking coun-
tries outside Germany such as Switzerland and have been
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introduced in further European and international countries
such as Italy, China, and Russia. A certified center is a certi-
fied network in which all disciplines closely collaborate in
the treatment of cancer patients. Centers with a certifica-
tion are required, among other criteria, to treat a minimum
number of primary cases or to implement structures for, i.e.,
pretherapeutic tumor boards. Additionally, every patient in a
certified prostate cancer center must be given access to SSC
on low threshold — these requirements are the same for
Germany and Switzerland. SSC is usually provided face-to-
face by a trained social worker or someone with equivalent
qualification. Positive impacts of SSC have been suggested
by a recent survey in which higher SSC utilization rates in
cancer centers were correlated with lower information needs
regarding financial issues and problems revolving around
health insurance companies in oncological patients [9].

SSC utilization has been shown to differ among certified
cancer centers, both between the various cancer types and
within centers for one entity [10, 11]. However, much of the
variation has not yet been sufficiently explained [10]. Knowl-
edge on social counseling in oncology is still limited, and the
research is often not differentiated from psycho-oncological
research [12, 13]. So far, the scarce literature dealing with
utilization of social counseling services by cancer patients
has, for example, identified sociodemographic factors such
as age, gender, income, insurance, and employment status;
disease-specific characteristics such as receiving chemo-
therapy [14, 15]; as well as partnership and patients’ psy-
chological and physical functioning [16] as being associated
with the consultation of a social worker by cancer patients.
In addition, the location of social workers’ offices within a
hospital [17] and the country in which the certified cancer
centers are located have been related to the utilization of
social services [10]. The empirical literature mentioned indi-
cates that factors at the patient level and at the organizational
level are associated with the utilization of SSC.

A similar approach is taken by the Behavioral Model of
Health Services Use (BM) by Andersen et al. [18], which
posits that individual and contextual characteristics influence
the utilization of health services. The model has been widely
applied to different contexts [19]. This model assumes that
at both levels, there are (1) conditions that predispose people
to utilize or not utilize health services, such as sociodemo-
graphic factors; (2) enabling factors that inhibit or facilitate
the utilization of health services, e.g., structures in health-
care organizations; and (3) needs that require the utilization
of a health service, such as physical health. In terms of the
current research topic, Andersen’s individual and contextual
characteristics would refer to prostate cancer patients in cer-
tified prostate cancer centers.

Disparities in utilization raise the concern that there may
be inequities in access to SSC stemming from the healthcare
system. According to Andersen, inequitable access to health
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services occurs when predisposing and enabling variables
have an impact on who utilizes health services [18]. The
objective of this study is therefore to better understand SSC
utilization patterns in prostate cancer treatment in order to
build a basis for reducing inequities and improving quality
in cancer care. Using the BM as an analytical framework,
this study aims to answer which factors, at both patient
and center levels, explain the variance in SSC utilization
between prostate cancer centers.

Materials and methods
Data collection

The data originates from a large-scale observational cohort
study, the Prostate Cancer Outcome (PCO) study [20]. The
PCO study is the German branch of the TrueNTH Global
Registry, which aims at improving the health of locally
treated prostate cancer patients by measuring and com-
paring clinical and patient-reported outcomes around the
globe. In Germany and Switzerland, certified prostate cancer
centers contribute to this by collecting patient-reported out-
come data and sociodemographic information using surveys
(online and paper) and linking it to clinical information rou-
tinely collected during the certification process. Eligibility
criteria for study inclusion are newly diagnosed with prostate
cancer (any T, any N, MO) and local treatment or active
surveillance or watchful waiting in one of the study cent-
ers. Age was no eligibility criteria. Exclusion criteria were
inadequate language skills to answer the survey (available
in German, English, French, Dutch). The patient’s doctor
decides on eligibility. Patients were informed about the pos-
sibility of participation in the study by the study coordinator
of the study center or a designated representative. After a
detailed explanation of the study and receipt of a patient
information document, the patient is asked to give his writ-
ten consent. This analysis processes data collected between
July 2016 and June 2020 in 96 prostate cancer centers in
Germany and six prostate cancer centers in Switzerland.

The ethics board of the Berlin Medical Association
approved the study protocol (Eth-12/16) and all partici-
pating patients gave informed written consent. The study
has been registered in the German Clinical Trial Register
(DRKS00010774).

Measures
Dependent variable — utilization of SSC

For certification purposes, certified prostate cancer centers
document whether a patient utilized the center’s SSC during
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their treatment in the center, with a dichotomous variable
indicating SSC utilization or no utilization of SSC.

Independent variables

At the patient level, clinical and sociodemographic char-
acteristics such as age, educational level, nationality, and
insurance status were taken into account to explain SSC
utilization. Age was documented by the center. For the
analysis, it was coded as under 50 years old, 50-59 years,
60-69 years, 70-79 years, and 80 years and older. Educa-
tional level, nationality, and insurance status were collected
using a patient survey. Educational level was grouped into
seven categories (no school-leaving qualification, lower
secondary school education, intermediate secondary school
education, vocational technical diploma, entrance certificate
for university, other school-leaving qualification, and not
applicable (patients from Swiss centers)). Nationality was
categorized into German (including multiple nationalities),
other nationalities, and not applicable (patients from Swiss
centers), and insurance status was grouped into statutory, '
private, none/other insurance, and not applicable (patients
from Swiss centers). Clinical patient characteristics were
documented by the center. Numbers of comorbidities were
generated from the total of 12 predefined conditions listed
in the protocol proposed by Martin and colleagues [21] and
coded as 0, 1, and 2 or more comorbidities. The risk clas-
sification was calculated in accordance with the German
clinical guideline for the diagnosis and treatment of pros-
tate cancer [22] — including the prostate-specific antigen
value, Gleason score, and clinical stage — and divided into
six categories (localized low risk, localized intermediate
risk, localized high risk, locally advanced (T3/4), advanced
(N1), and not determined). Treatment after inclusion in the
study was categorized into five groups (radical prostatec-
tomy, primary radiotherapy, radical prostatectomy + adju-
vant radiotherapy, active surveillance, watchful waiting).2

! In Germany, about 90% of the population is insured statutorily. The
statutory health insurance system functions according to the prin-
ciple of solidarity: all members with statutory health insurance pay
contributions based on their financial capacity. These contributions
are collected in the joint health fund of the health insurance funds.
Health benefits are the same for everyone, meaning that regardless of
the amount of the contributions paid, all insured persons receive the
medically necessary services (www.bundesgesundheitsministerium.
de/gkv).

2 Active surveillance is a management strategy for patients with
cancers that are slow-growing and not an immediate threat for the
patient’s life. It is suitable for patients with low-risk classification
according to clinical guidelines [22]. With this treatment, the doctor
actively monitors the cancer’s progression (PSA level, biopsies) and
initiates further therapies only when the cancer progresses. On the
contrary, watchful waiting is a palliative treatment. Patient’s symp-
toms are monitored and treated.

Additionally, androgen deprivation therapy (ADT) before
study inclusion was coded as ‘yes’ or ‘no.’

Center characteristics were collected during the certifica-
tion process and included the country in which the center is
located (Germany or Switzerland), the size of the munici-
pality in which the center was located (population < 20,000,
20,000-100,000, > 100,000-1,000,000, > 1,000,000), hos-
pital ownership as private or nonprofit/public, teaching sta-
tus (nonacademic, academic, and university hospital),> and
years since first certification (during process for first certi-
fication, less than 1 year, 1-2 years, 2-3 years, 3—4 years,
4-5 years, more than 5 years).

Data analysis

Descriptive analyses were first performed and included
median, interquartile range (IQR), and frequency distribu-
tion analysis. Chi-square tests were then performed in order
to identify differences between patients who received SSC
and patients who did not receive SSC.

In addition, a random intercept multilevel logistic model
was used to identify predictors for SSC use and to respect the
hierarchical structure of the data (patients nested in centers).
Therefore, the assumption of no multicollinearity among the
independent variables was checked by calculating variance
inflation factors. An intraclass correlation coefficient (ICC)
was then calculated using a null model without predictors.
Subsequently, patient and center characteristics were added
to the model blockwise (sociodemographic and clinical
patient information was added first, followed by patients’
therapy information and finally centers’ characteristics). The
model performance was analyzed using the Akaike (AIC)
and Bayesian (BIC) information criteria. Missing cases in
the independent categorical variables were included as sepa-
rate categories in order to avoid case deletion. Fourteen cent-
ers did not document comorbidities, as discussed previously
[20]. All patients from these centers were assigned a missing
value for the number of comorbidities. An additional sen-
sitivity analysis was therefore performed, excluding cent-
ers that had missing values for the number of comorbidities
from the model. P values lower than 0.05 are considered to
indicate statistical significance. All analyses were performed
using the R statistical package, version 4.0.2, including the
packages ‘Ime4’ for multilevel analysis and ‘performance’
for analysis of model performance.

3 Academic teaching hospitals and university hospitals both train
medical students. However, academic teaching hospitals do not
belong to a university.
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Results
Sample

The analytic sample consists of 19,865 prostate cancer
patients. Seventy-five percent (n=15,002) of the sam-
ple utilized SSC, and 24.5% (n=4,863) did not. The
respondents were a median of 67 years old (IQR 61-72).
About one-third had a lower secondary school educational
level (30.6%) and most of the respondents had statutory
insurance (66.3%) and had German nationality (89.1%).
The majority of the respondents had no comorbidities
(63.3%), were classified as having localized intermediate
risk (47.1%), did not receive ADT before study inclusion
(93.7%), and underwent radical prostatectomy as a pri-
mary treatment (79.6%). Table 1 summarizes the descrip-
tive results for the total sample. Table 2 shows the descrip-
tive results for the subgroups of patients who utilized or
did not utilize SSC and also presents the results of the chi-
square tests. All the variables show statistically significant
associations with SSC utilization.

Patients were nested in 102 prostate cancer centers,
ranging from 13 to 3,428 included patients per center.
Ninety-six centers in the sample were located in Germany
and six centers were located in Switzerland. The SSC uti-
lization rate ranged from 0 to 100% between the participat-
ing prostate cancer centers. The majority of the centers had
a nonprofit/public ownership (88.2%), had an academic
teaching status (76.5%), and were located in areas with a
population of > 100,000-1,000,000 (52.0%). Most of the
centers had been certified for more than 5 years (71.6%) at
the time of this analysis. Table 1 and 2 (patient level) show
the distribution of patients across center characteristics.

Logistic multilevel analysis

The null model shows that 51% of the variance in SSC
utilization is attributable to the specific center a patient is
treated in. The final model includes individual predispos-
ing factors (sociodemographic factors), need factors (clini-
cal information), and enabling contextual factors (center
characteristics) in accordance with Andersen’s BM [18],
and was able to explain 18% of the variance in SSC utiliza-
tion between prostate cancer centers (ICC =0.33).

The final model shows that patients aged 80 and older
are less likely to use SSC than patients aged between 60
and 69 years old (OR 0.60; CI 0.43 0.83). Patients with
an entrance certificate for university (OR 0.87; CI 0.76
0.99) have a lower likelihood to use SSC than patients with
lower secondary school education. In addition, privately
insured patients (OR 0.59; CI 0.53 0.66) have lower odds
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to use SSC that statutorily insured patients. In relation
to clinical information, comorbid patients have a higher
likelihood of using SSC than patients without any comor-
bidities (OR 1.22; CI 1.08 1.38). Moreover, patients with
locally advanced (T3/4) disease (OR 1.55; CI 1.15 2.09)
are more likely to utilize SSC compared to patients with
localized, intermediate risk. Utilization of SSC is less
likely in patients with ADT before study inclusion (OR
0.68; CI 0.55 0.84). Patients undergoing primary radio-
therapy (OR 0.02; CI 0.02 0.02), active surveillance (OR
0.00; CI 0.00 0.01), and watchful waiting (OR 0.00; CI
0.00 0.01) had very small odds of utilizing SSC compared
to patients undergoing radical prostatectomy.

Patients in Swiss centers had very small odds of utilizing
SSC (OR 0.00; CI0.00 0.01). University hospitals are nega-
tively associated with SSC utilization in comparison with
academic hospitals (OR 0.35; CI 0.16 0.81). In relation to
time since first certification, the model shows that in centers
that are currently undergoing the certification process for the
first time, patients are less likely to utilize SSC than patients
in centers that have been certified for more than 5 years (OR
0.13; CI10.02 0.87). The size of the municipality and the hos-
pital’s ownership characteristics do not show any significant
association with SSC utilization. Table 3 provides a detailed
description of the model.

An additional sensitivity analysis calculating the model
without centers that had missing values for the number of
comorbidities (n=88) showed the same tendencies as the
final model presented in Table 3 (available upon request).

Discussion

The findings of this analysis confirm the high variance in
utilization rates of SSC between centers demonstrated by
previous research [10]. The results indicate that both patient
characteristics and center characteristics are predictors for
SSC utilization and explain a major proportion of the vari-
ance in SSC utilization in prostate cancer centers.

The model reveals that sociodemographic characteristics
such as educational level, insurance status, and age are pre-
dictors for the probability of utilizing SSC. Firstly, age was
shown to be a predictor, in that patients aged 80 and older
were less likely to use SSC than patients in the reference
group between 60 and 69 years of age. This is in line with
previous research in breast cancer patients [23] and might be
due to the fact that older patients face fewer unclear issues
such as occupational concerns. Other explanations might
be that patients in this age category may already be living
in a nursing home and are thus less likely to have to deal
with housing issues, or that older patients are transferred
to geriatric units where SCC utilization may take place at a
later time. Then, the analysis shows a lower probability of
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Table 1 Sample characteristics
(n = 19,865)

Variables

Response options

Total n (%)

Patient characteristics
Age

Educational level

Insurance

Nationality

Comorbidity

Risk classification

Androgen deprivation therapy
before inclusion

Treatment after study inclusion

Center characteristics

Country

Municipality

Under 50 years

50-59 years

60-69 years

70-79 years

80 years and older

Missing

No school-leaving qualification
Lower secondary school
Intermediate secondary school
Vocational technical diploma
Entrance certificate for university
Other school-leaving qualification
Not applicable (patients from Swiss centers)
Missing

Statutory

Private

None/other

Not applicable (patients from Swiss centers)
Missing

German

Other

Not applicable (patients from Swiss centers)
Missing

0

1

>2

Missing

Localized, low risk

Localized, intermediate risk
Localized, high risk

Locally advanced (T3/4)
Advanced (N1)

Not determined

Missing

No

Yes

Missing

Radical prostatectomy

Primary radiotherapy

Radical prostatectomy + adjuvant radiotherapy
Active surveillance

Watchful waiting

Missing

Germany

Switzerland

< 20,000 population
20,000-100,000 population
>100,000-1,000,000 population
> 1,000,000 population

261 (1.3)
3,534 (17.8)
9,137 (46.0)
6,497 (32.7)
428 (2.2)
8(0.0)

86 (0.4)
6,085 (30.6)
4,588 (23.1)
2,434 (12.3)
4,758 (24.0)
289 (1.5)

711 (3.6)
914 (4.6)
13,179 (66.3)
5,008 (25.2)
105 (0.5)

711 (3.6)
862 (4.3)
17,706 (89.1)
568 (2.9)

711 (3.6)
880 (4.4)
12,583 (63.3)
4,032 (20.3)
1,475 (7.4)
1,775 (8.9)
3,218 (16.2)
9,359 (47.1)
6,036 (30.4)
748 (3.8)
243 (1.2)

39 (0.2)

222 (1.1)
18,606 (93.7)
784 (4.0)
475 (2.4)
15,819 (79.6)
1,989 (10.0)
1,358 (6.8)
361 (1.8)
116 (0.6)

222 (1.1)

19,154 (96.4)
711 (3.6)
390 (2.0)
7,376 (37.1)
8,204 (41.3)
3,895 (19.6)
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Table 1 (continued)

Variables Response options Total n (%)
Teaching status Nonacademic 930 (4.7)
Academic 12,518 (63.0)
University 6,417 (32.3)
Ownership Nonprofit/public 18,768 (94.5)
Private 1,097 (5.5)
Years since first certification During process for first certification 113 (0.6)
Less than 1 year 168 (0.8)
1-2 years 359 (1.8)
2-3 years 1,081 (5.4)
3—4 years 1,353 (6.8)
4-5 years 505 (2.5)
More than 5 years 16,286 (82.0)

SSC utilization with higher educational level. Secondly, the
analysis demonstrates a negative association between private
health insurance and SSC utilization in comparison with
statutory insurance. A possible explanation for this might
be that privately insured patients are often self-employed
or high-income earners. This group of patients may have
more experience in dealing with their insurance companies
or may apply for rehabilitation less often due to financial
losses when they are absent from their business.

Comorbidities and risk classification were also identified
as predictors for SSC utilization. The presence of a comor-
bidity and risk classification of locally advanced (T3/4) were
associated with a higher likelihood of SSC utilization. This
is in line with previous findings [24]. An absence of comor-
bidities may be helpful in managing daily requirements, so
that healthier patients may have a lower need for SSC in
assisting with practical matters.

The type of therapy also appears to be a significant fac-
tor associated with SSC utilization. Receiving ADT before
study inclusion was a predictor for a lower likelihood of
SSC utilization, although an interest in psychosocial sup-
port services has previously been demonstrated in patients
who receive ADT [25]. An explanation for the lower likeli-
hood detected in the current analysis might be that patients
were already utilizing outpatient services, since they were
already confronted with the disease before entering the
patient pathway in the prostate cancer center. A second
finding regarding therapy was that patients who underwent
radical prostatectomy were more likely to utilize SSC than
patients who received primary radiotherapy or active sur-
veillance and watchful waiting. The same associations have
been shown in another analysis of earlier data from the same
study concerning the utilization of psycho-oncological coun-
seling [24]. These findings may either indicate differences
in study inclusion between different wards or may indicate
different levels of need for SSC depending on the treatment.
It has been demonstrated that prostate cancer patients who
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undergo radical prostatectomy experience reduced urinary
continence and sexual functioning in comparison with
patients who receive active surveillance or radiotherapy
[26]. This might indicate a greater need for SSC — e.g.,
with assistance in applying for rehabilitation or in obtaining
access to resources for dealing with incontinence. A third
explanation might be that the differences in therapy type
point to processual differences in the specific wards within
the prostate cancer centers, since radical prostatectomy and
radiotherapy are mostly carried out in different wards in a
center. SSC may be integrated to a better extent in wards in
which in-patients, such as radical prostatectomy patients,
are treated and stay in the center for a longer period than
in wards where outpatients receive radiotherapy or undergo
active surveillance/watchful waiting and only stay for a short
time at the center.

With regard to center characteristics, the model shows
that country, teaching status, hospital ownership, and time
since the center’s first certification are predictors for SSC
utilization. The likelihood for SSC utilization was found
to be lower in Swiss centers than in German centers, even
though the certification requirements regarding SSC are the
same for both countries. This finding is in line with previ-
ous analyses [27] and may be traced back to differences in
the healthcare systems. In Switzerland, the legal regulations
regarding SSC differ from those in Germany and do not pro-
mote in-house services. Some typical tasks of the SSC in
Germany may be covered by specialized nurses or case man-
agers in Switzerland. It is also possible that differing social,
cultural, and linguistic structures in Switzerland might affect
the utilization of SSC. The model also revealed a negative
association between university hospitals and SSC utiliza-
tion in comparison with academic teaching hospitals. This
association has also been found for the utilization of psycho-
oncological services in prostate cancer centers [24] and may
be related to difficulties in the processes needed for SSC
provision. Ansmann et al. [28], for example, showed that



Supportive Care in Cancer (2022) 30:2327-2339

2333

Table 2 Sample characteristics for patients with social service counseling (SSC) utilization (n=15,002) and without SSC utilization (n=4,863)

Variables Response options n with SSC (row percent) n without SSC P value with
(row percent)  vs. without
ssc!
Patient characteristics
Age Under 50 years 196 (75.1) 65 (24.9) <0.001
50-59 years 2,821 (79.8) 713 (20.2)
60—69 years 7,185 (78.6) 1,952 (21.4)
70-79 years 4,644 (71.5) 1,853 (28.5)
80 years and older 150 (35.0) 278 (65.0)
Missing 6 (75.0) 2(25.0)
Educational level No school-leaving qualification 65 (76.6) 21 (24.4) <0.001
Lower secondary school 4,912 (80.7) 1,173 (19.3)
Intermediate secondary school 3,731 (81.3) 857 (18.7)
Vocational technical diploma 1,949 (80.1) 485 (19.9)
Entrance certificate for university 3,551(74.6) 1,207 (25.4)
Other school-leaving qualification 228 (78.9) 61 (21.1)
Not applicable (patients from Swiss centers) 13 (1.8) 698 (98.2)
Missing 553 (60.5) 361 (39.5)
Insurance Statutory 10,753 (81.6) 2,426 (18.4) <0.001
Private 3,643 (72.7) 1,365 (27.3)
None/other 81 (77.1) 24 (22.9)
Not applicable (patients from Swiss centers) 13 (1.8) 698 (98.2)
Missing 512 (59.4) 350 (40.6)
Nationality German 13,998 (79.1) 3,708 (20.9) <0.001
Other 467 (82.2) 101 (17.8)
Not applicable (patients from Swiss centers) 13 (1.8) 698 (98.2)
Missing 524 (59.5) 356 (40.5)
Comorbidity 0 9,202 (73.1) 3,381 (26.9) <0.001
1 3,290 (81.6) 742 (18.4)
>2 1,169 (79.3) 306 (20.7)
Missing 1,341 (75.5) 434 (24.5)
Risk classification Localized, low risk 2,319 (72.1) 899 (27.9) <0.001
Localized, intermediate risk 7,165 (76.6) 2,197 (23.4)
Localized, high risk 4,769 (79.0) 1,267 (21.0)
Locally advanced (T3/4) 518 (69.3) 230 (30.7)
Advanced (N1) 168 (69.1) 75 (30.9)
Not determined 26 (66.7) 13 (33.3)
Missing 37 (16.7) 185 (83.3)
Androgen deprivation therapy ~ No 14,509 (78.0) 4,097 (22.0) <0.001
before inclusion Yes 301 (38.4) 483 (61.6)
Missing 192 (40.4) 283 (59.6)
Treatment after study inclusion Radical prostatectomy 13,195 (83.4) 2,624 (16.6) <0.001
Primary radiotherapy 539 (27.1) 1,450 (72.9)
Radical prostatectomy + adjuvant radiotherapy 1,199 (88.3) 159 (11.7)
Active surveillance 24 (6.6) 337 (93.4)
Watchful waiting 8 (6.9) 108 (93.1)
Missing 37 (16.7) 185 (83.3)
Center characteristics
Country Germany 14,989 (78.3) 4,165 (21.7) <0.001
Switzerland 13 (1.8) 698 (98.2)
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Table 2 (continued)

Variables Response options n with SSC (row percent) n without SSC P value with
(row percent)  vs. without
Ssc!

Municipality <20,000 population 308 (79.0) 82 (21.0) <0.001
20,000-100,000 population 5,813 (78.8) 1,563 (21.2)
> 100,000-1,000,000 population 6,312 (76.9) 1,892 (23.1)
> 1,000,000 population 2,569 (66.0) 1,326 (34.0)

Teaching status Nonacademic 626 (67.3) 304 (32.7) <0.001
Academic 10,016 (80.0) 2,502 (20.0)
University 4,360 (67.9) 2,057 (32.1)

Ownership Nonprofit/public 14,367 (76.6) 4,401 (23.4) <0.001
Private 635 (57.9) 462 (42.1)

Years since first certification During process for first certification 64 (56.6) 49 (43.4) <0.001
Less than 1 year 57 (33.9) 111 (66.1)
1-2 years 276 (76.9) 83 (23.1)
2-3 years 697 (64.5) 384 (35.5)
34 years 1,046 (77.3) 307 (22.7)
4-5 years 283 (56.0) 222 (44.0)
More than 5 years 12,579 (77.2) 3,707 (22.8)

LChi-squared test

employees in breast cancer centers affiliated to university
hospitals experience more process problems and difficulties
in interaction and cooperation between wards than employ-
ees in non-teaching hospitals. To provide supportive care,
however, interaction between wards is needed — in order
to submit a counseling offer and information to the patient,
for example. However, these findings may not be general-
ized to other patient groups in addition to those investigated
here — an internal analysis of certification data by the Ger-
man Cancer Society indicates that a negative association for
centers with university teaching status may not be confirmed
when patients with recurrent cancer are included in the
sample. Finally, the analysis reveals that patients in centers
that are undergoing the process of certification for the first
time are less likely to utilize SSC than patients in centers
that have been certified for more than 5 years. This finding
implies that the certification requirements may promote the
implementation of SSC structures in prostate cancer centers.

The major limitations of the study are that the response
rate is unknown and that patients receiving primary radio-
therapy or undergoing active surveillance or watchful wait-
ing are represented less well in the sample than patients
receiving radical prostatectomy. In addition, the number of
comorbidities was recoded as described in the data analysis
section, and this needs to be taken into consideration when
interpreting the results. However, a sensitivity analysis was
performed that excluded centers with missing values for
comorbidities and it did not indicate any inconsistencies in
comparison with the final model in Table 3. In this study, no
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information was available on the patients’ partnership status,
which has been related to the use of social work services
before [16], or the patients’ language skills, which might
play a role in SSC utilization. Also, we have not included
metastatic patients in this study. Metastatic patients’ needs
may be different from non-metastatic patients [29] and this
may also reflect in SSC utilization patterns. Finally, some of
the data was collected during COVID-19 pandemic which
might have influenced SSC utilization patterns. A positive
aspect in relation to the generalizability of the findings is
the fact that the majority of all currently certified prostate
cancer centers in Germany and Switzerland were included
in the analysis.

Some theoretical and practical conclusions may be drawn
on the basis of this analysis. The findings imply that Anders-
en’s healthcare utilization model [18] might he applicable
for the context of SSC utilization in prostate cancer cent-
ers: individual predisposing and need factors as well as
contextual enabling factors in accordance with Andersen’s
healthcare utilization model [18] were associated with SSC
utilization. Future research should therefore take a closer
look at the enabling center characteristics and predispos-
ing patient characteristics that were identified in order to
understand and reduce variance in SSC utilization. That is to
say, future research should investigate the processes under-
lying the structural differences identified that may account
for SSC utilization. The differences in relation to therapy
type may indicate process differences between wards, as
described above, and might represent an initial starting point
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Table 3 Results of the logistic multilevel analysis with utilization of social service counseling (SSC) as binominal dependent variable

Variables Response options Odds ratio P value 95% confidence interval
Intercept 27.37 <0.001 16.95 44.20
Patient characteristics
Age Under 50 years 0.83 0.30 0.59 1.18
50-59 years 1.02 0.76 0.90 1.16
60-69 years Reference
70-79 years 0.92 0.12 0.82 1.02
80 years and older 0.60 0.002  0.430.83
Missing 0.79 0.84 0.08 7.60
Educational level No school-leaving qualification 0.59 0.13 0.30 1.17
Lower secondary school Reference
Intermediate secondary school 1.05 0.48 0.921.20
Vocational technical diploma 1.11 0.22 0.94 1.30
Entrance certificate for university 0.87 0.04 0.76 0.99
Other school-leaving qualification 1.11 0.61 0.74 1.65
Missing 0.73 0.25 0.43 1.25
Insurance Statutory Reference
Private 0.59 <0.001  0.530.66
None/other 0.97 0.91 0.56 1.67
Missing 0.83 0.59 0.42 1.64
Nationality German Reference
Other 0.79 0.12 0.59 1.06
Missing 0.98 0.94 0.521.83
Comorbidity 0 Reference
1 1.22 0.002  1.081.38
>2 1.07 0.50 0.871.32
Missing 1.03 0.95 0.452.34
Risk classification Localized, low risk 1.10 0.14 0.97 1.26
Localized, intermediate risk Reference
Localized, high risk 1.10 0.09 0.991.23
Locally advanced (T3/4) 1.55 0.004  1.152.09
Advanced (N1) 1.06 0.81 0.66 1.69
Not determined 0.37 0.10 0.121.20
Missing 0.01 <0.001  0.000.01
Androgen deprivation therapy No Reference
before study inclusion Yes 0.68 <0.001  0.550.84
Missing 2.20 0.009 1.223.95
Treatment after study inclusion Radical prostatectomy Reference
Primary radiotherapy 0.02 <0.001 0.02 0.02
Radical prostatectomy + adjuvant radiotherapy 1.02 0.87 0.83 1.26
Active surveillance 0.00 <0.001 0.00 0.01
Watchful waiting 0.00 <0.001  0.000.01
Center characteristics
Country Germany Reference
Switzerland 0.00 <0.001  0.000.01
Municipality <20,000 population 1.05 0.96 0.205.38
20,000-100,000 population 0.73 0.31 0.411.33
>100,000-1,000,000 population Reference
> 1,000,000 population 0.85 0.83 0.193.77

@ Springer



2336

Supportive Care in Cancer (2022) 30:2327-2339

Table 3 (continued)

Variables Response options Odds ratio P value 95% confidence interval
Teaching status Nonacademic 0.69 0.52 0.222.14
Academic Reference
University 0.35 0.01 0.16 0.81
Ownership Nonprofit/ public Reference
Private 0.37 0.052 0.141.01
Years since first certification During process for first certification 0.13 0.04 0.02 0.87
Less than 1 year 0.41 0.34 0.06 2.58
1-2 years 2.83 0.19 0.60 13.32
2-3 years 1.42 0.54 0.46 4.37
3—4 years 1.62 0.36 0.584.53
4-5 years 1.00 0998  0.195.30
More than 5 years Reference

Patients (n) 19,865
Centers (n) 102
ICC (null model) 0.33 (0.51)

"The missing category for therapy type is dropped in the model because the variable contains the same observations as the missing category
for risk classification; the categories Not applicable (patients from Swiss centers) for the sociodemographic variables are dropped in the model
because they contain the same observations as the category Switzerland in the variable country

for further research. Another relevant research subject might
be the extent to which communication processes contribute
to SSC utilization variance in prostate cancer centers [30].
Finally, in order to understand whether provision is needs-
oriented, screening tools for SSC need should be developed,
evaluated, and implemented.
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