Front. Med. 2024, 18(6): 1013—1025
https://doi.org/10.1007/s11684-024-1097-z RESEARCH ARTICLE

Enhancing patient activation: a controlled implementation
study of an interprofessional evidence-based counseling
program for complementary and integrative healthcare in
cancer patients ('CCC-Integrativ')

Jan Valentini (3<)!, Daniela Froehlich!, Inka Roesel!-2, Regina Stolz!, Cornelia Mahler?, Peter Martus?, Nadja Klafke®,
Markus Horneber?, Claudia Witte®, Klaus Kramer’, Christine Greil8, Barbara Gruen®, Katrin Tomaschko-Ubelaender!©,
Stefanie Joos!, on behalf of the CCC-Integrativ Study Group

!Institute for General Practice and Interprofessional Care, University Hospital and Faculty of Medicine Tuebingen, Tuebingen, Germany;
Anstitute for Clinical Epidemiology and Applied Biostatistics, University Hospital and Faculty of Medicine Tuebingen, Tuebingen,
Germany; 3Department of Nursing Science, Institute for Health Sciences, University Hospital and Faculty of Medicine Tuebingen,
Tuebingen, Germany; *Department of General Practice and Health Services Research, University Hospital Heidelberg, Germany;
5Department of Internal Medicine, Division of Pneumology, Paracelsus Medical University, Klinikum Nuernberg, Germany; 6aQua
Institute for Applied Quality Improvement and Research in Health Care, Goettingen, Germany; "Department of Integrative Medicine,
University Hospital and Faculty of Medicine Ulm, Germany; SDepartment of Medicine I, Medical Centre University of Freiburg, Faculty
of Medicine, University of Freiburg, Germany, Department of Medical Oncology, National Centre for Tumor Diseases, Heidelberg,
Germany; YAOK Baden-Wiirttemberg Hauptverwaltung, Fachbereich Integriertes Leistungsmanagement, Stuttgart, Germany

© The Author(s) 2024. This article is published with open access at link.springer.com and journal.hep.com.cn

Abstract Complementary and integrative healthcare (CIH) is increasingly recognized as a valuable approach to
empowering and activating cancer patients. Studies have shown that higher patient activation is positively
associated with improved health outcomes and reduced healthcare costs. The CCC-Integrativ study aimed to
assess the implementation of an evidence-based counseling service on CIH at four Comprehensive Cancer Centers
(CCC) in Germany. In this controlled implementation study, the patient-level intervention included three CIH
consultations within a 3-month period delivered by interprofessional teams of physicians and nurses. The primary
endpoint was patient activation using the PAM-13 at baseline (T1) and post-intervention (T2), and compared
between control (CO, receiving routine care) and the intervention group (IG) using an analysis of covariance.
Missing data were handled with multiple imputations. Maintenance effects at 6-month follow-up (T3) were
investigated using a linear mixed model. A total of n = 1128 oncology patients (CO = 443, IG = 685) with diverse
tumor entities and cancer stages were included in the study. The overall mean baseline PAM-13 score was 69.74
(SD = 14.24) (n = 959 (85.0%)). A statistically significant between-group difference in post-intervention PAM-13
scores was observed (Fgroup(1, 1866.82) = 8.634, P = 0.003), with an adjusted mean difference of 2.22 PAM-points.
Age, gender, tumor entity, disease stage, or CCC study site did not significantly predict post-treatment PAM-13
scores. The maintenance effect of the intervention was not statistically significant (Fgmexgroup(1, 3316.04) = 2.337,
P = 0.096). Individually tailored counseling on CIH, offered by specifically trained, interprofessional teams,
significantly improved patient activation. Given the established positive effects of higher patient activation, the
implementation of such a program at cancer centers may yield beneficial outcomes for both patients and the
healthcare system.
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Introduction

Complementary and integrative healthcare (CIH) is
widely used by cancer patients. According to
international literature, as many as 40% of all oncology
patients [1] and up to 80% of breast cancer survivors [2]
report using CIH approaches. CIH encompasses a diverse
range of interventions including nutritional approaches
(e.g., special diets, dietary supplements, herbs),
psychological techniques (e.g., mindfulness), and
physical methods (e.g., massage) either individually or a
combination of these (e.g., psychological and physical,
such as yoga, tai ji, acupuncture or art therapies) [3]. As
described by the National Center for Complementary and
Integrative Health (NCCIH), “Integrative health aims for
well-coordinated care among different providers and
institutions by bringing conventional and complementary
approaches together to care for the whole person” [4]. A
growing body of evidence suggests that certain CIH
approaches, such as acupuncture, mindfulness-based
stress reduction, yoga and tai ji, and certain
phytotherapeutics, may aid in managing cancer symptoms
and mitigating treatment side effects [5-9]. As a holistic
approach addressing physical, emotional as well as
spiritual aspects, CIH is increasingly recognized as a
valuable approach for enhancing patient-centered care
[10]. Nevertheless, there are also risks associated with the
use of CIH, for instance, phytotherapeutics and
micronutrients that may interact with chemotherapy
[11,12]. Hence, an evidence-based approach is crucial for
patient safety and an increasing number of oncological
guidelines offer recommendations on the use of various
CIH approaches during cancer care [13—15].

In addition to their therapeutic effects, many CIH
approaches have the potential to activate and empower
cancer patients by providing self-care strategies [10,16].
By offering education and tools for managing their own
health, CIH approaches promote patient activation and
enhance their sense of control over their well-being [17].

Patient activation, originally introduced as a theoretical
concept by Hibbard and colleagues, refers to the
knowledge, skills and confidence patients possess in
managing their own health and healthcare [18,19]. Thus,
the promotion of patient activation serves as a
comprehensive concept for self-management in chronic
diseases [20]. Multiple studies have demonstrated a
positive association between higher patient activation and
improved health outcomes in cancer patients [21-24].
More actively engaged patients are better equipped to
participate in decision-making, adopt healthier lifestyles
[24-28], exhibit higher confidence in self-managing side
effects from conventional oncological therapy [29], report
more positive care experiences [20], and demonstrate
better adherence to treatment plans [29-31].
Consequently, this leads to fewer hospitalizations [32,33]

and ultimately lowers health care costs [34-36]. Thus,
fostering patient activation emerges a crucial element of
patient-centered cancer care with positive implications at
both the patient and system levels. However,
scientifically proven and scalable approaches for
achieving this are still lacking in Germany.

To address this gap, we developed an evidence-based
interprofessional counseling program on CIH for
oncology patients and implemented it at four University
Hospital Comprehensive Cancer Centers (CCC)
(Freiburg, Heidelberg, Tuebingen-Stuttgart, Ulm) in
Baden-Wuerttemberg, Germany. The primary objective
of the CCC-Integrativ study was to assess the program’s
effects concerning patient activation.

Material and methods

Study design

The CCC-Integrativ study is a prospective controlled non-
randomized implementation study with interventional
elements and outcome measures on micro- (patient),
meso- (provider) and macro-level (system) accompanied
by a mixed-methods process evaluation and a health
economic analysis [37]. The leading confirmatory
evaluation refers to the patient-level based on primary
data collection with respect to 3-month interprofessional
CIH counseling program for oncology patients with a 6-
month follow-up (FU) period.

A pre-post/treatment-control design was employed to
compare the primary endpoint at post-intervention
between control (CO) and intervention group (IG): the
primary outcome parameter for assessing the intervention
effect was patient activation, measured with the Patient
Activation Measure questionnaire (PAM-13) at baseline
(T1) and after the three-month intervention period (T2).
Temporal trend and maintenance investigations at ©6-
month follow-up (T3) were conducted as a secondary
endpoint.

The study was registered and approved by the ethics
committees of the University of Tiibingen, Germany
(No. 658/2019BO1; Trial Registration Number,
DRKS00021779). Further details on the study design of
the main and the process evaluation are available in the
study protocols [37,38]. Results for meso- and macro-
levels and process evaluation will be published
separately.

Intervention
Intervention group (1G)
The intervention is described according to the Template

for Intervention Description and Replication (TIDieR)
checklist [39] (see Supplement 1). The CCC-Integrativ
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intervention is an evidence-based counseling service on
CIH specifically designed for oncology patients.
Counseling had a patient-oriented approach and
incorporated evidence-based treatment options as well as
nursing and physician experience. Based on results and
knowledge from the CONGO study [40,41], the KOKON
project [42,43] and a counseling service on CIH [44], an
interprofessional blended learning training program was
developed and manualized in order to provide
standardized and evidence-based counseling. This
training includes a knowledge database on the clinical
efficacy and safety of complementary medicine in
oncology, providing evidence-based information that has
been used to develop various toolboxes for counseling
teams, such as specific symptom-driven guidelines for the
most relevant symptoms.

The interprofessional counseling teams (nurses,
physicians) of the four CCCs completed the training
program as a group in order to ensure that the processes
across all counseling teams are standardized. The 10-
month training program included 13 online sessions, each
lasting 3—6 h, and utilized a web-based platform for
concurrent learning. Participants included 11 nurses and
11 physicians from the four CCC sites in Baden-
Wuerttemberg. The training covered various CIH
approaches, such as acupressure, aromatherapy, external
applications, and phytotherapy, as well as lifestyle topics
like nutrition, exercise, and stress management. These
sessions were led by experts in the field of CIH. In
addition, interprofessional teambuilding sessions utilizing
the Toolkit for Enhancing and Maintaining Team
Collaboration (TEAMc) concept [45] were conducted for
each CCC team. Counseling sessions, tailored to
individual patients needs and to their baseline PAM-13
levels, focused on various aspects of CIH, including
phytotherapy, acupuncture, nutrition, stress management,
and exercise, but also on external applications such as
wraps and compresses. To further support patient
activation, information leaflets for CIH methods were
developed and provided to patients.

Within three months, patients in the intervention group
received three individual counselings on CIH. The first
counseling session, lasting 60 min, was conducted face-
to-face by an interprofessional team consisting of a
physician and a nursing expert. The two follow-up
counselings, lasting 30 min each, were flexible in terms
of format (in-person, telephone, video), and took place
inter- or monoprofessionally, depending on the patient’s
needs. For example, patients with a high need for
counseling on  potential interactions  between
phytotherapeutics and/or dietary supplements and
ongoing chemotherapy were followed up by a physician,
whereas patients with a high need for counseling on a
more complex additional external application of yarrow
liver compress were followed up by nurses. All

counseling sessions were provided at the corresponding
CCC site. Patients were reminded of the counseling
appointments by e-mail and telephone. Further details of
the intervention are described in the study protocol [37].

Control group (CO)

The control group received conventional standard
healthcare provided by the CCCs (treatment as usual). As
compensation for their time and due to ethical reasons,
the patients were offered the CIH counseling service after
the end of the observation period of 6 months (outside the
study setting).

Participant eligibility and recruitment

Eligible participants of the IG were recruited from
outpatient oncology clinics at the four CCCs using
targeted convenience sampling (flyers, newspaper reports,
word-of-mouth, invitation from treating physicians). The
CO was recruited 6 months before the start of the
intervention phase. A classical parallel-group design with
randomization at the patient level was not considered
feasible, as the study information would increase
awareness of the topic CIH, potentially introducing a
bias. Cluster randomization also had to be rejected due to
possible contamination problems. Further details on the
recruitment process and eligibility criteria have been
described previously in the study protocol [37].

Outcome measures

Outcome measures were self-reported in questionnaires,
collected and managed using REDCap electronical data
capture tools hosted at the University Hospital Tuebingen
[46,47]. Relevant clinical information was extracted from
routine medical documentation.

Primary outcome: Patient Activation Measure 13
(PAM-13)

The Patient Activation Measure 13 (PAM-13) is a widely
used, valid, and reliable self-reported measure that
assesses patient knowledge, skill, and confidence for self-
management and was originally developed by Hibbard
et al. [19]. The questionnaire consists of 13 items on a
4-point Likert scale (1 = strongly disagree, 2 = disagree,
3 = agree, 4 = agree strongly). Patient activation is
quantified by calculating a raw sum score ranging from
13 to 52, which is then transformed to a standardized
metric ranging from 0 to 100 (0 = low activation; 100 =
highest activation). We used the standardised spreadsheet
provided by the developers (Insignia Health), which
transforms the German response options into standardised
metrics. The continuous PAM scores can be categorized
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into four hierarchical levels of activation: level 1 (< 47.0)
— not believing activation is important; level 2
(47.1-55.1) — lacking knowledge or confidence in self-
management of health; level 3 (55.2-67) — beginning to
take action; and level 4 (= 67.1) — taking action but
requiring support in maintaining positive behavior
change. For this study the translated and validated
German PAM-13 version [48] was used.

Further details on clinical and sociodemographic data
can be found in Supplement 2.

Sample size

A sample size calculation was performed based on
consistent data on the distribution of the primary endpoint
PAM-13 and interventional effects found in the literature
[49,50]. For details refer to the study protocol and
Appendix 3.

Statistical analysis

For our primary endpoint, an analysis of covariance
(ANCOVA) on the post-intervention scores (T2) with the
independent variable group (IG, CO) was applied with
adjustment for PAM-13 baseline scores (T1) and study
center as categorical variable. Missing data were handled
with multiple imputation. For further details refer to
Appendix 4.

Results

Participants
Study flow

The study flow of participants is shown in Fig. 1. At
baseline (T1) 1128 participants (CO = 443, IG = 685)
recruited at the four CCC study sites (Tuebingen, 287;
Freiburg, 322; Heidelberg, 280; Ulm, 239) fulfilled all
eligibility criteria and provided questionnaire data.
Overall, 986 (87.4%) patients (CO = 383, IG = 603)
completed T2 (3-month follow-up); 892 (79.08%)
individuals (CO = 338, IG = 554) completed the 6-month
FU at T3.

Dropouts

The overall rate of patients who prematurely dropped out
of the study at T2 (primary endpoint) amounted to 12.5%
(n = 142) of the total sample, 13.5% (n = 60) in the
control group and 11.8% (rn = 82) in the intervention
group. Reasons for dropout are displayed in Fig. 1.
Factors related to dropout were assessed by comparing
study completers and dropouts with respect to their socio-
demographic characteristics and anamnesis (Supplement

3). The dropout rate at T3 (secondary endpoint) was
20.9% (23.7% CO, 19.1% 1G), lower than the assumed
30% for sample size calculations.

Patient characteristics: socio-demographics and clinical
characteristics

Table 1 presents the socio-demographic and clinical
characteristics of the 1128 patients at baseline. The
majority of participants were female, 68.8% in the control
group and 75.6% in the intervention group, with a
significantly higher proportion of women in the I1G (P =
0.015). The age of participants ranged from 18 to 88
years, with a mean of 57.1 years (SD 12.2). Significant
baseline differences between CO and IG were found in
terms of age, body mass index (BMI), educational level,
and occupational status. With respect to clinical data,
60.5% of participants entered the study with an initial
cancer diagnosis, and 47.9% were being treated
curatively. The most common primary diagnosis was
breast cancer (for more detailed information on the main
oncological diagnoses, please refer to Supplement 4). CO
and IG differed significantly with respect to main
diagnosis, treatment intention, and comorbidities.

Between the CCC centers some heterogeneity was
found with regard to sex, age, education, and several
clinical anamnesis variables (see Supplement 5).

Descriptives of PAM-13
PAM-13 scores at baseline (T1)

For 959 (85.0%) patients all PAM-13 items were
completed and the composite PAM-13 score could be
calculated at baseline (T1), resulting in an overall mean
patient activation of 69.74 (SD = 14.24), ranging from
17.95 to 100. No statistically significant difference in
mean baseline PAM-scores (P = 0.360) were found
between IG and CO (Table 2). There were no statistically
significant differences or associations of the mean PAM-
13 scores with respect to patient characteristics and
patient anamnesis at baseline except for education (P =
0.015; post-hoc Tukey-test: none/basic school vs.
secondary school P = 0.007, all other pairwise
comparisons n.s.) and cancer stage (P = 0.040; post-hoc
Tukey HSD: progress vs. first diagnosis P = 0.032,
relapse vs. first diagnosis n.s., relapse vs. progression
n.s.). Accounting for the multiple tests conducted on the
different variables (Bonferroni-adjustment), however, all
P-values were insignificant.

Change in PAM-13 scores and levels over 3 months
(T1-T2)

The overall Pearson-correlation between baseline (T1)
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Prescreenings by telephone
(1187)

Excluded: n = 495 did not fulfill study criteria, n = 1 screening
failure, n =1 post-hoc withdrawal of consent to participate

Patients willing to participate in the study CO
(n=1505)

Patients willing to participate in the study IG
(n=690)

i Missing baselin;:_data in ques_tionnaires: ;; =67 (CO=62;1G=5) I

& b
(n=443) (n=685)
3-month intervention
interprofessional
counselling

" Dropouts: n = 142 (CO = 60; IG = 82)
Lost to follow-up, n = 18 (CO = 2; IG = 16); patient request, n = 34 (CO =16; IG =18); death
of patient, n = 32 (CO = 18; IG = 14); other reasons/unknown, n= 58 (CO = 24; IG = 34)

o
(n=383)

1G
(n=603)

Dropouts: 1 = 94 (CO = 45; 1G = 49)
Lost to follow-up, n =31 (CO = 12; IG = 19); patient request, n = 10 (CO = 7; IG = 3);
death of patient, n =22 (CO = 16; IG = 6); other reasons/unknown, n=31 (CO = 10; IG = 21)

o
=

IG
(n=554)

Fig. 1 Patient flowchart modified according to the CONSORT diagram.

and post-intervention (T2) PAM-13 score was r = 0.6. In
the intervention group patients improved by 2.12
PAM-points on average from baseline to post-
intervention, while the CO remained relatively stable at
roughly 69 points. The difference-in-difference of change
from baseline between intervention and control groups at
T2 amounted to 1.85 PAM-points (Table 2).

Proportion of patients in PAM-13 levels

The majority’s baseline (T1) activation score fell into the
highest PAM-13 level 4 (n = 539, 56.2%; CO = 187,
54.0%; 1G = 352, 57.3%), 287 (30.0%) patients started in
level 3 (CO = 103, 29.8%; 1G = 184, 30.0%), 73 (7.6%)
individuals (CO = 28, 8.1%; IG = 45, 7.3%) in level 2.

Fig. 2 illustrates the changes in patient activation levels
over 3 months for all participants who completed the
PAM-questionnaires at both T1 and T2 (see also Sankey
diagrams in Supplement 6). When not differentiating
between the baseline PAM-levels, overall improvement
by at least one level was nearly equally distributed among
both groups with 20.2% (n = 54) in the CO and 20.5%
(n = 105) in the IG, whereas the percentage of patients
experiencing a deterioration of at least one level was
higher in the CO at 23.6% (n = 63) compared to 16.0%
(n = 82) in the IG. A two-sided Cochrane-Armitage test
for trend (level change deteriorated, constant, improved)
yielded a statistically non-significant result (P = 0.095)
for these proportions. Considering positive or negative
events combined, 8.0% of the level changes were in favor
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Table 1 Baseline patient characteristics (socio-demographics and clinical data) and PAM-scores within strata
Total (n=1128) CO (n=443) IG(n=685) Pvalue n PAM-score (mean (SD)) P value n

Socio-demographics

Sex 0.015# 1128 0.635* 959
Male 305 (27.0%) 138 31.2%) 167 (24.3%) 69.36 (15.30)
Female 823 (73.0%) 305 (68.8%) 518 (75.7%) 69.87 (13.84)
Age (year) 57.1 (12.2) 59.9 (12.3) 55.3(11.8) <0.001* 1128 r=0.038 0.234% 959
Education <0.001% 1115 0.015% 949
University/college degree 405 (36.3%) 123 (28.3%) 282 (41.5%) 69.73 (13.28)
High school 179 (16.0%) 55(12.6%) 124 (18.2%) 70.27 (13.31)
Secondary school or similar 343 (30.8%) 150 (34.5%) 193 (28.4%) 71.10 (14.52)
None/basic secondary school (8 years) 188 (16.8%) 107 (24.6%) 81 (11.9%) 66.49 (16.54)
Working status <0.001%* 1112 0.279% 946
Full-time 353 31.7%) 125 (28.8%) 228 (33.6%) 70.28 (13.68)
Part-time 272 (24.5%) 79 (18.2%) 193 (28.5%) 70.29 (13.43)
Not working 96 (8.63%) 43 (9.91%) 53 (7.8%) 66.96 (15.55)
Retired 391 (35.1%) 187 (43.1%) 204 (30.1%) 69.65 (14.95)
Marital Status 0.169* 1102 0.160* 939
Single 240 (21.8%) 104 (24.0%) 136 (20.3%) 68.33 (15.68)
In a relationship/married 862 (78.2%) 329 (76.0%) 533 (79.7%) 70.04 (13.88)
BMI (kg/m?) 24.9 (5.13) 25.4(5.44) 24.5(4.89)  0.010* 1109 r=-0.024 0.462% 1110
Clinical data
Diagnosis stage 0.395% 1128 0.040% 960
Initial diagnosis 682 (60.5%) 273 (61.6%) 409 (59.7%) 70.54 (14.48)
Progression 332 (29.4%) 132 (29.8%) 200 (29.2%) 67.97 (14.06)
Relapse 114 (10.1%) 38(8.58%) 76 (11.1%) 70.29 (13.02)
Intention of treatment 0.002# 1128 0.554% 960
Curative 540 (47.9%) 194 (43.8%) 346 (50.1%) 70.22 (13.80)
Palliative 407 (36.1%) 157 (35.4%) 250 (36.5%) 69.1 (14.17)
Unclear 181 (16.0%) 92 (20.8%) 89 (13.0%) 69.1 (15.46)
Chronic condition 0.005% 1127 0.447* 958
Yes 720 (63.9%) 305 (69.0%) 415 (60.6%) 69.52 (14.27)
No 407 (36.1%) 137 31.0%) 270 (39.4%) 70.25 (14.15)
Main cancer diagnosis 0.038" 1128 0.885% 960
Breast cancer 467 (41.4%) 167 (37.7%) 300 (43.7%) 69.55 (14.15)
Gastrointestinal 234 (20.7%) 103 (23.3%) 131 (19.1%) 69.53 (14.31)
Gynecological 118 (10.5%) 56 (12.6%) 62 (9.04%) 70.81 (13.9)
Other 310 (27.5%) 117 (26.4%) 193 (28.1%) 69.77 (14.52)
Metastases 0.215% 1051 0.219* 886
Yes 472 (44.9%) 198 (47.4%) 274 (43.3%) 69.2 (14.10)
No 579 (55.1%) 220 (52.6%) 359 (56.7%) 70.37 (14.21)

*t-test, $Pearson correlation, SANOV A, #Chi-square test.

of the intervention group. The number needed to treat NNT = 13 (95% CI 7-63, Wald-type confidence interval).
(NNT), i.e., the number of patients you need to treat to Looking at the level changes based on the baseline PAM-
prevent an additional bad outcome (deterioration) within levels (Fig. 2), it was observed that the lower number of
the period of 3 months of the intervention, amounted to level deteriorations in the IG was most pronounced in the
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Table 2 Patient activation scores at baseline (T1), post-intervention (T2) (primary outcome), and 6-month follow-up (T3) (secondary outcome)

Total (n =1128)

IG (n = 685)

CO (n=443)

PAM-13 score (0-100), mean (SD)

T1 (n =959, CO 346, 1G 613)
T2 (n =883, CO 323, 1G 560)
T3 (n =786, CO 280, IG 506)

69.74 (14.24)
71.16 (14.10)
71.19 (14.01)

70.08 (13.71)
72.20 (13.80)
72.00 (13.77)

69.16 (15.14)
69.43 (14.47)
69.84 (14.35)

Patient activation level changes from baseline (T1) to
post-intervention (T2) (n (%))

Deterioration ~ Constant

=+ 1G 59 (19.5%)
[}
>
S CO 44 (28.9%)
= e 16 IRNT%) 69 (44.8%)
£
— >
: 2 co 15 (19.3%) 33 (42.3%)
[}
S o IG 5 (16.7%) 4 (13.3%)
g 2
A 8 co 4(23.5%) 2 (11.8%)
- IG 9 (34.6%)
o
>
ee) 7 (35.0%)

Improvement

243 (80.5%)

108 (71.1%)

67 (43.5%)
30 (38.4%)
21 (70.0%)
11 (64.7%)
17 (65.4%)
13 (65.0%)

Percentage

Fig. 2 Change in patient activation levels in CO and IG from baseline (T1) to post-intervention (T2).

highest baseline PAM-level 4 (IG 19.5% vs. CO 28.9%).

Primary analysis: effect of the 3-month intervention
on the PAM-13 score (pre-post)

In the primary analysis (MODEL 1) a statistically
significant difference in the post-intervention PAM-13
score between IG and CO was observed after adjustment
for baseline PAM-13 scores and CCC study site
(FGroup(1,1866.82) = 8.634, P = 0.003, Npariai> = 0.005)
(Supplement 7). A higher baseline PAM-13 score was
found to be significantly associated with higher follow-up
PAM-13 scores (unstandardized Beta (B) = 0.61, 95% CI
0.55-0.66, P < 0.001), whereas CCC study site was not a
statistically significant predictor of post-treatment PAM
scores. Adjusted mean differences at T2 between IG and
CO amounted to 2.22 (95% CI 0.74-3.71) in favor of the
intervention group.

Sensitivity analysis

In line with the findings of the primary analysis, a
sensitivity analysis including multiple baseline covariates
(MODEL 2) also exhibited a statistically significant
group effect (Fgroup(1, 2308.40) = 8.564, P = 0.003,
Npartiai> = 0.006). In analogy to MODEL 1 only the PAM-

13 baseline score (B = 0.60, 95% CI 0.55-0.66, P <
0.001) was found to be significantly associated with the
follow-up PAM-13 scores. Adjusted mean differences in
PAM-13 scores at T2 between IG and CO amounted to
1.97 (95% CI 0.41-3.54) in favor of the intervention
group.

Running a linear mixed model as an additional
sensitivity analysis for the primary endpoint T2 versus
baseline showed that findings are robust and consistent
with the results of our primary analysis: a statistically
significant time x group interaction (P = 0.036) was found
(Supplement 8). The estimated difference in change from
baseline calculated from the estimated marginal means
was slightly lower than in our ANCOVA models
amounting to 1.71 (95% CI 0.11-3.32) PAM-points. This
corresponds to an effect size of 0.12 (Cohen’s d).

Follow-up: maintenance effects (T1-T3)

The mean PAM-13 scores at 6 months after baseline (T3)
were 72.00 (SD = 13.77) in the intervention group and
69.84 (SD = 14.35) in the control group, which relates to
a between-group difference of change from baseline of
1.24 PAM-points. In the longitudinal model including
T1-T3 to test for maintenance effects of the intervention
the time x group interaction was found to be statistically



Enhancing patient activation

1020
I S
.
|
=
\é ) Group
o CO
8 [ *IG
=70 k
2 ‘
: |
69 J J

tl t2 t3
Timepoint

Fig.3 Mean PAM-13 scores (+/—1 SE) estimated from the linear
mixed model including T1-T3.

insignificant (P = 0.096) (Supplement 9 and Fig. 3).

Discussion

The CCC-Integrativ study aimed to evaluate the impact of
up to three interprofessional counseling sessions by
specifically trained nurses and physicians on patient
activation, as measured by the PAM-13 among cancer
patients from various CCC centers in Southern Germany.
The primary analysis revealed a statistically significant
difference in post-intervention PAM-13 scores between
the intervention group (IG) and the control group (CO),
with an adjusted mean difference of 2.22 points.
Sensitivity analysis confirmed the robustness and
consistency of the results. Considering covariates such as
main diagnosis, disease stage, or CCC study site, did not
show any statistically significant predictors of post-
treatment PAM scores. Our study’s findings align with
prior research by Wolever et al. which demonstrated that
participation in an Integrative Medicine Immersion
Model significantly improved patient activation in
patients with chronic conditions [51]. The presented data
also confirm the results of Antol et al. indicating that
patient-, provider-, and system-level interventions,
including educational and professional development
curricula enhance patient activation and self-management
[52]. Remarkably, the mean baseline PAM-13 scores in
the IG were already high, with an overall mean patient
activation score of 69.74 (SD = 14.24), corresponding to
PAM-13 level 4. These findings are consistent with
several studies that have reported high baseline scores for
patients with different chronic conditions such as cancer,
musculoskeletal disorders or circulatory system diseases
[52-57]. Overall, our findings show that patients
initiating at lowest levels of activation experienced the
greatest change in activation, indicating that they benefit
the most from the intervention. This finding is consistent

with the international literature, where Harvey et al.
demonstrated that patients in level 1 achieved the most
substantial gain in PAM score, while those starting in
level 4 showed a slight, non-significant, decrease after an
intervention within a traditional health promotion
program [52,58]. Therefore, patients starting in level 4 are
not at an endpoint but can continue to make significant
improvements in health behavior by utilizing supportive
complementary interventions in their cancer treatment
[58].

Furthermore, our results demonstrate that Ilevel
deterioration occurs significantly less often in patients in
the IG compared to CO. This may suggest a preventive
effect of the intervention, potentially strengthening
resilience. This assumption is supported by the findings
of Mosen et al., showing that individuals with higher
PAM scores are more likely to engage in self-
management behaviors, use self-management services,
and report higher medication adherence compared to
individuals with lower PAM scores [30]. In this context,
Hibbard et al. reported that level 4 patients are in a better
position to deal with new or unfamiliar situations, even
during times of stress, as they exercise their acquired
coping and problem-solving skills [59]. Furthermore a
recent systematic review by Brédndli et al. showed that
nurse-led counseling interventions on the self- and
symptom management of patients in oncology
rehabilitation can affect patients’ self-management [60].

Additionally, our results align with findings from
international literature, indicating that a higher baseline
PAM score was significantly associated with a higher
follow-up PAM score [53]. Studies reporting on
validation of PAM scores suggest that the minimal
clinically important difference (MCID) is at least a 4-
point difference in PAM score, combined with
transitioning from lower to higher PAM levels [18,61]. In
our study, the observed changes were less than 4 when
considering the mean change across all PAM-13 baseline
levels. However, it should be noted that the determination
of MCID can vary widely depending on the condition and
methodology used, and there is no standardized
international approach for calculating MCIDs, leading to
methodological and interpretation challenges [62—65].

Regarding health economic costs, the international
literature describes a negative correlation between patient
activation levels and healthcare costs [22,36,66,67].
These findings are linked to improved clinical outcomes,
healthier behaviors and increased uptake of screening
[36]. According to Hibbard ef al., each point increase in
PAM score is associated with a 2% decrease in
hospitalization, a 2% increase in medication adherence
and reduced emergency department visits [21]. Greene
et al. found that health-related costs were significantly
higher for those who experienced a level drop over one
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year and significantly lower for those who increased a
level, compared to those who remained at the same PAM
level [36,68].

In the analysis of T3 overall PAM scores, the 1G
showed slightly lower scores compared to the end of the
intervention at T2, suggesting a maintenance of the effect
after the end of the intervention. However, this effect was
no longer significant between the groups. Similar
deterioration in the follow-up phase was observed by
Krouse [69]. It is possible that some patients may have
benefited from more frequent counselings over an
extended period. Lunardi et al. reported the highest
effects on patient activation for intervention durations
between 3 and 6 months [70]. Several studies also report
consistent results regarding patient activation in follow-
up analyses [71,72].

Apart from the discussion on patient activation,
counseling on CIH may offer several additional benefits.
It can serve as a catalyst for fostering communication
within the provider—patient relationship. A proactive
approach addressing CIH topics encourages open dialog,
mutual understanding, and shared decision-making,
ultimately enhancing patient-centered care and facilitating
communication [73]. Studies indicate that a considerable
percentage of cancer patients, ranging from 20% to 77%,
depending on the study setting, do not disclose their
usage of CIH to their treating physicians [74—76]. This
lack of communication can potentially undermine the
doctor—patient relationship and, in the long run,
exacerbate the risk of delayed diagnosis or
discontinuation of conventional therapy [77,78].
Additionally, interactions between herbal remedies or
dietary supplements and chemotherapeutic agents are
potential risks that can be identified and addressed by the
specially trained personnel during these counselings.
Moreover, there may be an economic risk for patients, as
many CIH procedures are not covered by public health
insurance [79]. Therefore, the provision of counseling on
CIH methods, which should be seamlessly integrated into
comprehensive cancer therapy management, yields
several beneficial effects, not only in terms of cost
considerations but also with a primary focus on
enhancing patient safety.

Strengths and limitations of the study

The CCC-Integrativ study exhibits numerous strengths.
First, it represents the first multicenter study in Germany
to implement and evaluate a  transsectoral,
interprofessional, evidence-based counseling program for
CIH at CCCs. Secondly, the study represents the largest
cohort of cancer patients examined using the PAM-13
scale in a pre-post comparison to date, offering valuable
insights into the natural progression of PAM-13 at
different time points in cancer patients, as assessed in the

CO. Lastly, the interprofessional approach and
individually tailored counseling based on patients’
specific levels of PAM, resources and specific needs,
represent a significant strength of our study. This
approach aligns with recommendations from international
literature [13,58].

One major limitation of the study is the absence of
randomization. The decision to use a non-randomized
naturalistic study design was based on ethical
considerations, as a traditional randomized parallel-group
design was not feasible due to strong patient preferences
for counseling on CIH. Consequently, some significant
baseline differences in the data, including main diagnosis,
comorbidities, and age, may be attributed to this non-
randomization. The study employed a timely offset
recruitment strategy, with the control group recruited
through study staff requests for participation, while the
intervention group (IG) approached the counseling center
based on eligibility criteria and perceived need for CIH
counseling. This difference in recruitment may introduce
a selection bias when comparing the control group to the
intervention group. Technical limitations at the beginning
of the study resulted in a paper-based completion of
baseline questionnaires for the control group, leading to a
higher proportion of missing data (n = 62), as mandatory
completion of specific questions, such as the PAM-13,
could not be verified. In contrast, the intervention group
utilized electronic questionnaires with mandatory answer
options for the PAM-13, resulting in fewer missing data
(n=5).

The study also leaves several questions unanswered,
necessitating further investigation. One such question
pertains to the specific dose—response relationship of the
intervention, given the standardized three sessions over
three months. Additionally, the study cannot conclusively
determine the individual benefit of specific components
of the intervention, as it was delivered and evaluated as a
complex intervention. Moreover, our study does not
provide a conclusive answer regarding the possible
superiority of an interprofessional approach over a
monoprofessional one in terms of patient activation
outcomes. Comparing the effects of both approaches
would be beneficial in determining the most effective
model for delivering CIH counseling to cancer patients.
However, we have undertaken an extensive exploration of
these questions within our accompanying process
evaluation [38].

Conclusions

Our results show that patient activation can be
significantly enhanced through individually tailored
counseling on CIH delivered by interprofessional teams
specifically trained in CIH. Implementing such a program
at cancer centers can effectively advance patient-centered
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care with an emphasis on self-management, while also
addressing the substantial patient demand for CIH
methods. From a systemic  perspective, the
implementation of this program offers additional
advantages, as the established positive effects of patient
activation on health outcomes further support its utility.
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