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Abstract
Purpose Most patients receiving a hematopoietic stem cell transplantation (HSCT) are able to tolerate and benefit from 
physical activity (PA). Therefore, it is important that health care professionals (HCPs) advise patients to perform PA before, 
during, and after transplantation. By understanding which medical conditions and safety issues are associated with the (non-) 
promotion of PA, concrete actions and interventions can be planned and implemented.
Methods Physicians (N = 51), nurses (N = 52), and physical therapists (N = 26) participated in a nationwide cross-sectional 
online survey. HCPs’ understanding of 15 medical conditions as contraindications for PA was assessed. Significant group 
differences were determined using chi-square analysis.
Results Acute infection was the only condition which was considered as contraindication by all HCPs (62.7%). Cachexia 
(78%), having a stoma (91%), or port (96.2%), psychological problems (88.4%), and leukopenia (83.3%) were not considered 
as contraindications. Six conditions were rated inconsistently between the groups, whereas physicians had the least concerns 
regarding PA. Physicians with an additional training in PA perceived a platelet count of ≤ 50,000/μl significantly less often 
as contraindication (p < 0.05).
Conclusion The large number of potentially-answers especially in nursing staff and physical therapists might reflect caution 
or uncertainty. There is a clear need for a good multidisciplinary cooperation between all HCPs in order to support patients 
to confidently engage in PA. Furthermore, education possibilities and evidence-based courses to build knowledge regarding 
safety concerns should be the standard practice in the setting of HSCT. The investigative nature of the paper indicates that 
certain trends should be interrogated in a causal-longitudinal design.

Keywords Physical activity counseling · Contraindications · Hematopoietic stem cell transplantation · Physical activity · 
Exercise · Health care professionals
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Introduction

Hematopoietic stem cell transplantation (HSCT) pre-
sents an important treatment option for many hema-
tological malignancies [1]. As treatment procedures 
and measures improve, the use of HSCT continues to 
increase worldwide with about 50,000 people receiving 
an HSCT each year. The combination of a concomitant 
rise in the number of survivors and high treatment-
related burden due to numerous side effects highlights 
the growing need for evidence-based adjuvant therapy 
options [2]. Physical activity has been shown to posi-
tively affect physical and psychosocial function and QoL 
in HSCT patients [3]. Furthermore, programs offered 
during treatment seek to minimize treatment-related 
side effects and potentially impact patients’ prognosis 
[4–6]. Since physical deconditioning is highly prevalent 
in HSCT patients [7], promotion of health-enhancing 
physical activity (PA) should be one of the key compo-
nents of supportive care [8].

Literature suggests that cancer survivors tend to be 
more physically active if they receive an exercise recom-
mendation, or PA counseling [9, 10]. Thus, health care 
professionals (HCPs) should encourage survivors to per-
form PA before, during, and after transplantation [5]. 
However, discussing PA with cancer survivors is not yet 
the standard practice within oncology care [11].

Different types of barriers which might prevent HCPs 
from promoting PA are described in previous studies [12, 13]. 
Besides structural barriers, such as lack of times or missing 
guidelines, safety issues can hinder HCPs to recommend PA. 
Current data suggests that there are only few absolute con-
traindications to exercise testing and training, as for example 
instable angina or acute infections [14]. Most patients with 
cancer will only exhibit relative contraindications [15]. Fur-
thermore, guidelines for cancer survivors’ exercise prescrip-
tion provided by the American College of Sports Medicine 
did not report any general contraindications to starting a PA 
program for patients undergoing HSCT [16]. This means that 
the prescription, the setting, and supervision has to be appro-
priate and individually adjusted [15].

By understanding which medical conditions and safety 
issues are associated with the (non-) promotion of PA among 
physicians, nursing staff, and physical therapists, concrete 
actions and interventions can be planned in order to positively 
influence these factors. A profound understanding of the atti-
tudes and uncertainties of HCPs toward medical conditions 
as contraindications might help to detect where the greatest 
need for further research and education lies.

To our knowledge, the setting of HSCT has not been 
investigated regarding HCPs’ understanding of contrain-
dications for PA advice. Consequently, we conducted a 

nationwide survey in Germany (1) to investigate to what 
extent specific medical conditions and safety issues are per-
ceived as contraindications to PA in the setting of HSCT, 
and (2) to explore whether HCPs differ in their understand-
ing. Additionally, we examined the role of sociodemo-
graphic factors and participants’ characteristics on HCPs’ 
understanding of medical contraindications for PA advice.

Methods

Study design

This cross-sectional study, an anonymized online survey, 
was conducted between November 2020 and October 2021. 
The results presented in this manuscript were part of the 
COHRACT project, a nationwide online survey of HCPs in 
German stem cell transplantation centers. The study focused 
on the attitudes and counseling behavior of physicians, 
nurses, and physical therapists regarding PA in the setting 
of HSCT. The study protocol was approved by the Medical 
Ethic Committee of the University of Heidelberg (reference 
number: S-150/2018). The questionnaire was inspired by and 
is partly consistent with the cross-sectional surveys used in 
the MOMENTUM Project assessing influential medical and 
psychosocial factors for PA among HCPs and persons with 
cancer [17–19].

Participants

Physicians, nurses, and physical therapists treating and 
caring for patients receiving an HSCT were asked to par-
ticipate. Participants were eligible if they were ≥ 18 years 
old. The present analysis was restricted to individuals who 
provided information concerning their understanding of 
specific medical conditions and safety issues. Participants 
anonymously completed the online survey after providing 
informed consent.

Participant recruitment

Different recruiting strategies were applied. For initial recruit-
ment of HCPs, the group-specific questionnaires were distrib-
uted using the mailing list of the working group “Kooperative 
Transplantationsstudiengruppe” of the DAG KBT (Coopera-
tive transplant study group) and the mailing list of the German-
speaking myeloma multicenter group (GMMG). Additionally, 
the first author contacted all German stem cell transplantation 
centers (N = 58) by phone. Responsible contact persons were 
identified and provided with study information via email. Four 
to 6 weeks later a reminder email was sent.
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Measures

Information was self-reported by HCPs in group-specific 
online questionnaires. Participants were presented the fol-
lowing list of 15 medical conditions/safety issues: acute 
infection, osteolysis, increasing pain occurring during PA, 
platelet count of ≤ 50,000/μl, port, cachexia, leukopenia, no 
prior physical capability test, hemoglobin < 8 g/dl, stoma, 
graft versus host disease grade ≥ II (GvHD), steroid/gluco-
corticoids administration, cardiac insufficiency, pulmonary 
disease, and psychological problems. For every condition, 
participants were asked: “Does this represent a medical 
contraindication for PA during or after HSCT?” Response 
options were no, potentially, or yes. The scale is partly con-
sistent with the scale used in the cross-sectional survey of 
the MOMENTUM Project [17–19]. The scale was quali-
tatively and quantitatively pretested before using it in the 
MOMENTUM Project [20] and additionally pretested in a 
qualitative pilot study in the specific setting of HSCT (physi-
cians N = 11, nursing staff N = 7, physical therapists N = 2). 
The present study focuses exclusively on quantitative ele-
ments of the survey. The selection of the particular medical 
conditions was primarily based on safety issues described 
in the ACSM roundtable on exercise guidelines for cancer 
survivors [16]. Additionally, medical conditions stated in the 
National Comprehensive Cancer Network guidelines [21] 
were considered as well as frequently mentioned exclusion 
criteria in exercise and PA intervention studies with patients 
receiving HSCT.

Data analysis

Descriptive analysis was used to determine demographic and 
medical characteristics and HCPs’ understanding of con-
traindications. Continuously measured characteristics were 
split into categorical variables.

Significant group differences between HCPs in their 
understanding of medical conditions were determined 
using chi-square tests. Strength of association in this com-
parison was evaluated using contingency coefficient (C). 

Contingency coefficients (C) of 0.10, 0.30, and 0.50 repre-
sent small, medium, and large effects [22]. On the basis of 
calculated effect sizes, medical conditions were categorized 
in (1) judged with agreement, (2) judged with low disagree-
ment, or (3) judged with medium disagreement across the 
HCP groups. Finally, if the chi-square tests revealed signifi-
cant differences between the three groups, pairwise compari-
sons were conducted using Fisher’s exact test.

In order to discover whether an additional professional 
training in the field of PA influences the understanding of 
specific possible contraindications for PA, further group com-
parisons were conducted by dividing HCPs into two groups: 
HCPs with and without additional PA training. Group dif-
ferences were calculated using chi-square tests and Cramer’s 
V (V) as indicator for strength of association. Effect sizes of 
0.10, 0.30, and 0.50 were considered as small, medium, and 
large effects [22]. For comparing individuals in their over-
all understanding of medical contraindications, an individ-
ual aggregated value was calculated. Therefore, all ratings 
given by one participant were put in ratio by weighting the 
number of no-, potentially-, and yes-answers with a factor 
[(sum no-answers*0 + sum potentially answers*0.5 + sum 
yes-answers*1)/number of valid answers]. By means of this 
aggregated contraindication score, subgroups were compared 
in their overall tendency to rate the influence of medical con-
ditions rather permissively or rather strictly, using analyses of 
variance and t-tests for independent samples. A post hoc test 
(Tukey–Kramer test) was used to determine which pairwise 
comparisons are significant. Statistical analyses were carried 
out with IBM SPSS version 24.

Results

Recruitment flow

Recruitment flow is shown in Fig. 1. In total, we received 
248 eligible questionnaires from HCPs. After removal of 
cases due to incomplete data for the present analysis, a 
total of 129 surveys were analyzed.

Fig. 1  Recruitment flow. Abbre-
viations: N, number

N=114
(Nursing staff) 

N=52
(Physical 

therapists)

N=82
(Physicians)

Eligible 
ques�onnaires

Overall sample

Excluded:
Incomplete data for
present analysis

Physicians: N = 31
Nursing staff: N = 62
Physical therapists: N = 26Analyzed 

sample

N=248

N=52N=51 N=26
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Descriptive characteristics

Descriptive characteristics of the samples are displayed 
in Table 1 providing sample characteristics of physicians 
(N = 51), nursing staff (N = 52), and physical therapists 
(N = 26).

Similarities and differences in the understanding 
of medical conditions between HCPs

Table 2 displays descriptive results and presents group dif-
ferences between HCPs. For nine conditions, there were 
no significant differences, and thus a general agreement 

Table 1  Descriptive statistics of the HCPs’ sample characteristics (N = 129)

a HCPs were asked if they had participated in any continuing education or training in physical activity
Abbreviations: M mean, N number, SD standard deviation, BMI body mass index
* Choices for physical therapists: in training, physical therapist, leadership position

Characteristics M or N SD or %

Physicians 
(N = 51)

Nurses (N = 52) Physical thera-
pists (N = 26)

Physicians Nurses Physical therapists

Sex
  Female 25 41 19 49% 78.8% 73.1%
  Male 26 11 7 51% 21.2% 26.9%

Age 43.7 40.7 43.2 10.61 12.1 13.2
  Age categories
    Until 30 6 12 7 11.8% 23.1% 26.9%
    Until 50 30 29 6 58.8% 55.8% 23.1%
    Until 70 15 11 13 39.4% 21.2% 50%

BMI 22.97 27.6 22.4 2.7 5.98 2.4
  BMI categories
    Less than 18.5 (underweight) 3 1 5.9% 2%
    18.5–24.9 (normal weight) 39 19 22 76.50% 37.3% 84.6%
    25–29.9 (overweight) 9 15 4 17.6% 29.4% 15.4%
    30 + (obese) 16 31.4%

Work experience (years) 17.0 16.88 20.96 10.31 11.65 12.9
   < 10 years 17 12 8 33.3% 23.1% 30.8%
   < 20 years 17 8 3 33.3% 15.4% 11.5%
   < 30 years 11 10 8 21.6% 19.2% 30.8%
  30 + 6 22 7 11.8% 42.3% 26.9%

Position*
  Assistant doctor/in training 12 36 23 23.5% 76.6% 88.5%
  Specialist physician/nurse 8 11 3 15.7% 23.4% 11.5%
  Senior physician 26 51.0%
  Chief physician/head nurse 5 9.8%

Professional environment
  University hospital 48 49 24 94.1% 94.2% 92.3%
  Other hospital 3 3 2 5.9% 5.8% 7.7%

Additional PA  traininga

  Yes 9 13 20 17.6% 25.0% 76.9%
  No 42 39 6 82.4% 75.0% 23.1%

Working focus
  Allogenic 32 64%
  Autologous 18 36%

Moderately active within past 4 weeks
  Yes 46 38 24 90.2% 74.5% 92.3%
  No 5 13 2 9.8% 25.5% 7.7%

Aerobic exercise minutes/week 270.5 342.6 307.5 164 270 186.6
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between the subgroups. Precisely, there was a general agree-
ment that cachexia (78%), having a stoma (91%), or port 
(96.2%), psychological problems (88.4%), or leukopenia 
(83.3%) do not represent a contraindication to PA. For hav-
ing a platelet count below 50,000/μl (56.8%) or GvHD ≥ II 
(62.6%), most participants agree that they do not represent 
a contraindication to PA. However, the proportion of par-
ticipants choosing “partially” was also quite high (with up 
to 36%). Increasing pain occurring during PA turned out 
to be perceived most cautiously, as measured by the high 
proportion of potentially-answers (64.6%). Acute infection 
was rated as contraindication by most participants (62.7%).

The remaining six medical conditions revealed significant 
differences in HCPs’ understanding and display low disagree-
ment between groups. Nursing staff tended to have a higher 
number of potentially-answers and thus evaluated more 
medical conditions with a cautious approach than physicians 
did (cardiac insufficiency, no prior physical capability test, 
osteolysis, pulmonary disease, hemoglobin < 8 g/dl). In three 
medical conditions, physical therapists had a significantly 
higher number of potentially-answers in comparison to phy-
sicians (no prior physical capability test, hemoglobin < 8 g/
dl, and steroid/glucocorticoids administration). Furthermore, 
nursing staff rated “osteolysis” significantly more often as 
contraindication and “pulmonary disease” significantly more 
cautiously than physical therapists, whereas physical thera-
pists rated “hemoglobin < 8 g/dl” significantly more often as 
contraindication, and “steroid/glucocorticoids administration” 
with greater concerns in comparison to nursing staff.

Comparison of understanding of medical conditions 
among HCPs with and without PA training

Significant group differences between physicians with or 
without an additional training in the field of PA are displayed 
in Fig. 2. Physicians with an additional training were more 
likely to not perceive a platelet count of less than 50,000/μl 
as a contraindication, whereas physicians without an addi-
tional training significantly less often considered “no prior 
physical capability test” as contraindication for PA.

Differences in aggregated contraindication scores

Aggregated contraindication scores (mean and standard 
deviations) are displayed in Table 3. Additionally, differ-
ences in the overall understanding of medical conditions 
based on further characteristics of HCPs are displayed. Dif-
ferences in understanding based on sex and age were cal-
culated separately for all HCPs. Within these groups, there 
are no significant differences between male and female 
participants and the different age categories. HCPs dif-
fered significantly in their overall understanding of medical 

conditions, depending on their professional background [F 
(2,126) = 10.92, p < 0.001, η2 = 0.15]. Physicians had the 
lowest, while nurses had the highest aggregated contraindi-
cation score (M = 0.19 vs. 0.30).

Discussion

To the best of our knowledge, this was the first cross-sec-
tional study providing detailed insights into HCPs’ under-
standing of specific medical conditions and safety issues as 
contraindications to PA in the setting of HSCT. There was 
general agreement between HCPs that cachexia, having a 
stoma, or a port, psychological problems, and leukopenia do 
not represent contraindications to PA. Although answered 
with a more cautious approach, all groups agreed that having 
a platelet count of ≤ 50,000/μl and GvHD ≥ II do not repre-
sent a contraindication to PA. “Increasing pain occurring 
during PA” was rated most cautiously with a high propor-
tion of potentially-answers by all participants. Remarkably, 
“acute infection” was the only condition which was predomi-
nantly considered as contraindication by all HCPs.

Physicians mostly had less concerns with respect to medi-
cal conditions being potential contraindications for PA. The 
discrepancy mainly results from the fact that nursing staff 
and physical therapists had higher numbers of potentially-
answers. Interestingly, an additional training in the field of 
PA seems to influence physicians’ response behavior. Phy-
sicians with such additional training reported significantly 
more frequently that a “platelet count of ≤ 50,000/μl” does 
not represent a contraindication to PA and considered “prior 
physical capability tests” more often as necessary.

Historically, many medical conditions have been a concern 
and considered a contraindication for exercise and PA [23]. As 
previous studies have shown that most HSCT patients are able 
to tolerate and benefit from PA [3, 23], it is important that HCPs 
advise patients to perform PA before, during, and after trans-
plantation [5]. Our data suggest that results of recent studies 
have been recognized by HCPs working in the field of HSCT, 
as only one medical condition (infections) was consistently con-
sidered as contraindication to PA. However, the large number 
of potentially-answers might reflect caution or uncertainty, and 
consequently influence HCPs’ PA counseling behavior. Unfortu-
nately, there are still many gaps in the literature regarding safety 
issues [24]. There is very limited structured, empirical evidence, 
which clarifies the relevance of specific medical contraindica-
tions for PA [25]. Additionally, studies with strict exclusion cri-
teria will scarcely contribute to increase knowledge about medi-
cal contraindications for PA among HSCT patients. Therefore, 
complications due to bed rest vs. benefits of PA have to be con-
sidered individually within the patient’s overall clinical picture.

Exercise guidelines for cancer survivors suggest pre-exer-
cise medical evaluation and clearance by physicians in case 
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of lung or abdominal surgery, ostomy, cardiopulmonary dis-
ease, ataxia, extreme fatigue, severe nutritional deficiencies, 
worsening/changing physical condition, and bone metastases 
[23]. Accordingly, assessing each patient through the lens 
of providing safe rehabilitation interventions in a medically 
supervised setting is required [24].

Although a significant difference was found between phy-
sicians with and without additional professional training or 
education in PA, the absolute majority does not consider 
a “missing physical capability test” as a contraindication 
for PA. The significant result is based only on individual 
voices within a small sample (n = 9). Nonetheless, the trend 
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Fig. 2  Comparison of physicians’ response frequencies (in percent) on particular medical conditions with the grouping factor participants 
received additional professional training in the field of PA versus no such training. Differences are significant at p < 0.05

Table 3  Differences in 
aggregated contraindication 
scores (M/SD) based on 
demographic and professional 
variables

b Effect sizes: partial η2 for the ANOVA, d for t-tests
* Post hoc test (Tukey–Kramer test) revealed significant difference in aggregated contraindication score 
between P-N and P-Phy

M (SD) F t p-value Effect  sizeb

Physicians
  Sex

      Male (N = 25) 0.20 (0.10)  − 1 0.229 0.341
      Female (N = 26) 0.17 (0.08)
  Age
       < 45 years (N = 29) 0.19 (0.08) 0 0.730 0.097
       > 45 years (N = 22) 0.19 (0.10)

Nursing staff
  Sex

      Male (N = 11) 0.29 (0.11) 0.071 0.944 0
      Female (N = 41) 0.30 (0.16)
  Age
       < 45 years (N = 35) 0.32 (0.16) 1 0.070  − 1
       > 45 years (N = 17) 0.24 (0.10)

Physical therapists
  Sex

      Male (N = 7) 0.28 (0.19) 0 0.943 0.032
      Female (N = 19) 0.28 (0.12)
  Age
       < 45 years (N = 12) 0.27 (0.09) 0 0.813 0.094

       > 45 years (N = 14) 0.28 (0.14)
Profession* 10.92  < 0.001 0.15
      Physicians 0.19 (0.09)
      Nursing staff 0.30 (0.15)
      Physical therapists 0.28 (0.16)
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identified here may make it possible to speculate that educa-
tion possibilities and courses to build knowledge regarding 
PA influences physicians’ understanding.

Only by incorporating assessment of basic functional 
ability as a routine component of HSCT care, HCPs can 
provide safe and effective PA counseling [26, 27].

Acute infection was the most commonly cited contraindi-
cation. As studies on animals show that strenuous exercise 
during an ongoing febrile infection can cause complications 
and increased lethality [28], it is absolutely reasonable that 
our data suggests a great agreement that PA during an infec-
tious illness may lead to serious complications. Furthermore, 
consensus guidelines exist that rest from strenuous exercise 
is recommended for all individuals with a fever (≥ 38 °C) 
[29]. However, limited data report over the feasibility of 
individual incorporated supervised low-intensity PA regi-
mens, all tailored to individual needs. For instance, Hedin 
et al. stated that patients performing a moderate PA program 
(getting out of bed every half hour during waking hours) 
during a febrile course did not experience the orthostatic 
declines or blood volume reductions that are normally 
induced by illness and bed rest without PA [30].

Interestingly, when comparing physicians’ response 
frequencies regarding an often-discussed safety issue like 
“platelet count of ≤ 50,000/μl,” physicians with an additional 
training in the field of PA agreed that this specific thresh-
old does not represent a contraindication and were more 
permissive in their judgment. In former studies, varying 
platelet counts between < 20,000 and 50,000/μl have been 
considered as contraindication for exercise and participants 
were consequently disqualified from participation [31, 32]. 
Excluding these patients is mainly explained with thrombo-
cytopenia potentially leading to hemorrhages [33]. However, 
recent studies have shown that most HSCT patients are able 
to tolerate and benefit from PA despite low platelet counts 
(< 10,000/μl) [34, 35]. A retrospective study by Fu et al. 
adapted the inpatient rehabilitation protocol with regard 
to platelet counts and designed therapy sessions address-
ing each patient’s individual impairments and rehabilitation 
goals [36]. The protocol implies, for example, no resistive 
exercise in patients with platelet counts of 10,000–20,000/μl. 
Inpatients with high fall risk standing or ambulating should 
be avoided. Inpatients with platelet counts of 5000–10,000/
μl resistive exercises should be avoided and exercises should 
be limited to in bed or chair. They showed that the risk of 
severe exercise-related bleeding events was low and that 
potential risks must be assessed in conjunction with the 
negative effects of immobility and bed rest. Although reli-
able data regarding risk factors and feasibility during cyto-
penia are limited [37], preliminary findings should support 
HCPs to take the entire clinical situation of the patient into 
account, rather than solely relying on individual blood val-
ues [38].

Remarkably, not more than 4% of physicians and physi-
cal therapists considered the presence of osteolysis as con-
traindication. Although participating physicians and physical 
therapists seem to be aware of the potential and benefits 
of PA, the high proportion of “potentially-answers” might 
reflect uncertainties around safety and the overall risk of 
skeletal-related events. At the present time, fundamental 
limitations remain due to a lack of high-quality research on 
standardized approaches to predict the risk of skeletal com-
plications (especially for people that might be at increased 
risk of complications as, e.g., in elderly individuals with 
multiple myeloma) [39]. However, just recently, a published 
expert recommendation statement paper for people with 
bone metastases, which might serve as initial orientation, 
concludes that even people with bone metastases should 
be supported and encouraged to engage in regular PA [39]. 
Weller et al. conclude in their systematic review that exercise 
appears safe and feasible for individuals with bone metas-
tases when it includes an element of supervised instruction 
[40]. Until the development of specific PA guidelines for 
individuals living with bone metastases, and the provision 
of further information on the feasibility and safety of PA 
in patients with osteolysis, the perceived risk of skeletal 
complications should be weighed against potential health 
benefits [39].

Previous studies showed that safety issues can hinder 
physicians [41, 42] and nurses [43] to recommend PA to 
cancer patients. However, the majority of studies used sin-
gle items in order to evaluate safety concerns [44] and only 
assessed whether participants considered exercise as a safe 
intervention during cancer treatment. Therefore, the results 
do not allow a direct comparison with our data. It is impor-
tant to mention that in a cross-sectional study by Tsiouris 
et al. assessing HCPs’ perception of contraindications for PA 
during cancer treatment, the medical condition “acute infec-
tion” was also the only condition assessed as a clear con-
traindication by all groups. However, the study suggests even 
a higher level of cautiousness in judging particular medical 
conditions as contraindications for PA [20]. In our sample, 
there were three times as many conditions with agreement 
across groups and a clearer positioning of HCPs whether or 
not they considered a certain condition as contraindication 
to PA. In addition to our smaller sample size, a non-response 
bias might have influenced the response pattern.

Our study has several limitations. Recruiting participants 
was extremely difficult (presumably due to the higher work-
load during the COVID-19 pandemic). Therefore, a non-
response bias has to be considered, as participants might 
have been especially aware of the importance of PA in the 
treatment of patients receiving HSCT (this assumption is 
also supported by including very physically active partici-
pants themselves). Furthermore, it is questionable to assess 
HCPs’ understanding of single medical conditions, as most 
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HSCT patients present with a combination of medical con-
ditions, and therefore appear to have a lower capacity for 
engagement in PA. With our study design, it was not pos-
sible to clarify the extent to which participants chose the 
response option “potentially” because they felt that no clear 
answer could be given. A definite recommendation might 
depend on the individual clinical case. For example, we 
only asked about osteolysis as a potential contraindication, 
although a precise recommendation can only be made after 
a stability or fracture risk assessment.

However, as the first cross-sectional study investigat-
ing HCPs’ understanding of contraindications to advise 
PA in the setting of HSCT, the results of our study provide 
valuable insight in specific safety issues which can hinder 
HCPs to recommend PA. By making use of various recruit-
ing strategies, we aimed at obtaining a random and highly 
representative sample. Our questionnaire was inspired by 
and is partly consistent with the questionnaire used in the 
MOMENTUM Project, a cross-sectional survey developed 
elaborately using a sound theoretical approach and various 
qualitative and quantitative pretests [45].

Familiarity and practical experience of physicians with 
medical conditions such as cardiac insufficiency, osteoly-
sis, pulmonary disease, and hemoglobin < 8 g/dl might lead 
to being more permissive to PA. Therefore, it should be 
strongly recommended that physical therapists and nurs-
ing staff consult treating physicians before delivering PA 
interventions and/or PA counseling, and discuss any addi-
tional signs to monitor during therapy sessions. Accordingly, 
there is a clear need for a good multidisciplinary cooperation 
between all HCPs treating and caring for HSCT patients. 
Furthermore, physical therapists have to use their clinical 
judgment and expertise to modify components of programs 
to fit patient needs. This means that PA during and post 
HSCT has to focus on individual needs in which labora-
tory values (such as platelet counts and hemoglobin) are 
utilized to make program adjustments. Education possibili-
ties and evidence-based courses to build knowledge regard-
ing safety concerns should be standard practice in oncology 
care, as HCPs’ concerns will directly influence the patients’ 
PA behavior [16]. Instead of considering certain medical 
conditions as contraindications or being reluctant to advise 
or refer HSCT patients to PA, training intensity needs to be 
adjusted: PA should be less intense, increased slowly, and 
overtraining must be avoided [24].

Conclusion

As HSCT patients often present with complex health issues, 
certain medical conditions and safety concerns might pre-
vent HCPs to promote health enhancing PA before, dur-
ing, and after stem cell transplantation. Although “acute 

infection” was the only condition which was predominantly 
considered as contraindication by all HCPs, the large number 
of potentially-answers might reflect caution or uncertainty 
and might consequently influence HCPs’ PA counseling 
behavior. A discrepancy in the understanding of certain 
medical conditions between physicians, nursing staff, and 
physical therapists becomes apparent, whereas physicians 
had the least concerns regarding PA. Education possibili-
ties and evidence-based courses to build knowledge espe-
cially regarding often-discussed safety concerns should be 
the standard practice in the setting of HSCT. Furthermore, 
there is a clear need for a good multidisciplinary cooperation 
between all HCPs in order to support patients to confidently 
engage in PA. The present findings underline the need for 
further clinical and empirical research.
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