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Abstract

Objective: While in the past cancer patients were advised to rest, recent research

revealed various beneficial effects of physical activity, including increased treatment

tolerability during cancer treatment and prolonged survival, which has led to a para-

digm shift in relevant guidelines. This study examined if this paradigm shift from rest

to activity has been consolidated in health care professionals' (HCP') attitude. It was

investigated if the two dimensions of attitude (rest and activity) are endorsed empir-

ically within the theory of planned behavior (TPB). Differences between physicians

and nurses were examined.

Methods: Five hundred forty seven physicians and 398 nurses treating breast, pros-

tate, or colorectal cancer patients completed a cross‐sectional questionnaire. To

assess attitude toward physical activity during cancer treatment, we developed a

15‐item scale, which included original statements of HCP. TPB variables were

assessed.

Results: A factor analysis revealed the proposed distinction of attitude into two

dimensions. The activity‐paradigm was stronger represented in HCP' attitude com-

pared with rest‐paradigm (Mactivity‐paradigm = 4.1 versus Mrest‐paradigm = 2.7,

p < 0.001). Additionally, the activity‐paradigm had higher exploratory power in

explaining intention to recommend physical activity in cancer patients. However,

the rest‐paradigm was able to explain intention to recommend physical activity over

and above activity‐paradigm (ΔR2 = 0.05). Nurses had higher scores on the rest‐

paradigm than physicians.

Conclusions: The activity‐paradigm has already been consolidated in HCP' minds.

However, the rest‐paradigm is still present in the daily routine of oncology physicians

and nurses. Addressing concerns and insecurities related to supporting cancer

patients in maintaining or building up a physically active lifestyle is a very important

educational task.
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1 | BACKGROUND

Cancer patients undergoing medical treatment, such as chemo‐ or

radiotherapy, often experience various side effects such as fatigue,

which make patients feel exhausted and tired.1,2 In the past, health

care professionals (HCP) usually advised cancer patients to rest, avoid

physical effort, and save their energy for the medical treatment.3 We

have coined this former prevalent view the “rest‐paradigm.”

In the last two decades, interdisciplinary research on physical

activity during acute treatment contributed to the view that physical

activity provides various health benefits.4-6 For example, physical

activity reduces treatment‐related side effects, including dose‐limiting

toxicities,4,7 increases quality of life,8 and probably survival.9 As a con-

sequence, a change in paradigm emerged among experts, and a new

recommendation has been formulated. Cancer patients are now

advised to engage in at least moderate physical activity for

150 minutes per week or more.10 We have coined this new perspec-

tive the “activity‐paradigm.”

It is unclear whether the activity‐paradigm has been translated

into practice. Still 60% to 80% of cancer patients do not meet the

physical activity recommendation.11,12 As cancer patients might be

uncertain how to deal best with their disease, they report the wish

to be advised regarding lifestyle factors by their physicians or

nurses.12,13 It is argued that HCP play a pivotal role in promoting phys-

ical activity to cancer patients.14 Indeed, it was shown that a recom-

mendation by HCP to be physically active is associated with a higher

physical activity level among their cancer patients.15-17

Recent studies have shown that most HCP still do not routinely

recommend physical activity to their cancer patients.18-22 In a qualita-

tive study with HCP who treat cancer patients, many interviewees

reported insecurities about what to recommend to their cancer

patients. They worried about physical overexertion and psychological

stress following a physical activity recommendation.23 Thus, the rest‐

paradigm might still be present in HCP' minds.

As physicians and nurses have different tasks and roles in the

cancer treatment and show differences in self‐reported knowledge

on physical activity,24 we wanted to compare the attitude toward

physical activity behavior in cancer patients of these two profes-

sions. The shift from rest‐paradigm to activity‐paradigm might have

been consolidated to a different degree among nurses compared

with physicians.24

To assess the attitude of HCP toward physical activity during

cancer treatment, we used the framework of the theory of planned

behavior (TPB).25 The TPB proposes that attitude, perceived behav-

ioral control, and subjective norm predict an individual's intention

to perform a behavior. We wanted to find out if attitude toward rest

is an independent factor in explaining HCP' intention besides atti-

tude toward physical activity. As there might be a gap between

HCP' intention and actual recommendation behavior, we included

an active‐interest measure as a more objective behavioral criterion

of intention.26

In summary, the purpose of this study was to investigate if the

paradigm shift from rest to activity has been consolidated in the minds
of physicians and nurses. Therefore, we investigated the endorsement

of the rest‐ and the activity‐paradigm among physicians and nurses

who regularly treat cancer patients. We assumed that the activity‐

paradigm nowadays would be stronger reflected in the attitude of

both groups than the rest‐paradigm, but we also wanted to investigate

if the endorsement of the two paradigms would differ between nurses

and physicians. Finally, we wanted to examine the role of the two

dimensions within the TPB framework. We anticipated that the rest‐

paradigm still plays a significant role to explain HCP' intention to

recommend physical activity to their cancer patients over and above

the activity‐paradigm.
2 | METHODS

The study was conducted 2016/2017 within the Momentum Project

Heidelberg in Germany, a cooperation project between Heidelberg

University, the German Cancer Research Center, the National Center

for Tumor Diseases, and the Heidelberg University Hospital

(NCT02678832; approved by the ethics commission of the Faculty

of Behavioral and Cultural Studies of Heidelberg University [08/15/

2015 and 12/22/2016]).
2.1 | Participants

Physicians and nurses treating patients diagnosed with breast, pros-

tate, or colorectal cancers were eligible to complete a questionnaire.

Included were general practitioners, gynecologists, gastroenterolo-

gists, urologists, surgeons, medical oncologists, radiation oncologists,

and oncology nurses who have regular contact with cancer patients.

HCP could decide to complete the questionnaire either paper‐pencil

or online. Participants had to provide written or online informed con-

sent and received €25 incentive.
2.2 | Recruitment

A mix of different recruitment strategies were pursued to recruit phy-

sicians and nurses working in practices or hospitals nationwide (see

Tsiouris et al27 for details).

First, a total of 1000 registered physicians (n = 600 general

practioners, n = 400 specialized practitioners) were randomly selected

from the official physician registers stratified by federal state. Nonre-

sponders were reminded after 2 weeks.

Second, to recruit hospital physicians and oncology nurses,

certified breast, prostate, and colon cancer centers were randomly

selected from offical registers (N = 536 physicians and N = 657 nurses

were addressed). The third recruitment strategy involved recruitment

at medical congresses through medical journals and professional

mailing lists.
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2.3 | Measures

At the beginning of the questionnaire, participants were instructed to

think of the following cancer patients when answering the items of

the questionnaire: a patient being diagnosed within the last 2 years

who is currently during chemotherapy or radiotherapy or who

completed treatment only recently. Additionally, a definition of

moderate‐intensity physical activity was provided referring to all

measures.

2.3.1 | Qualitative and quantitative pretests

Variables of the TPB were developed according to Ajzen's guidelines

based on a series of elicitation studies.28 These included a qualitative

(N = 30 HCP) and quantitative (N = 97 HCP) pretest (see Supplement

S1 for more details on the pretests).

2.3.2 | Attitude: rest‐paradigm and activity‐paradigm

The assessment of attitude was introduced as follows: “We are inter-

ested in your personal perception of physical activity among cancer

patients. How much do you agree with the following statements.” This

was followed by 15 original statements of HCP' derived through the

pretests. Examples were: “Through physical activity, cancer patients

experience again their capabilities” (activity‐paradigm) and “Cancer

patients should conserve their energy for the actual therapy” (rest‐par-

adigm). A 5‐point Likert scale ranging from “completely disagree” to

“completely agree” was used. Table S2 presents all statements and

the item statistics.

2.3.3 | TPB constructs

Perceived behavioral control was assessed with three items (e.g., “It is

difficult for me to recommend physical activity to my cancer patients

regularly”) on 7‐point Likert scales from “completely disagree” to

“completely agree.” Cronbach's α was 0.69.

Subjective norm was assessed with three items, for example, “Most

of my colleagues who I consider important think I should recommend

physical activity to my cancer patients” (from 1 = “completely dis-

agree” to 7 = “completely agree”). Cronbach's α was 0.64.

Descriptive norm was assessed beside the classical TPB construct

subjective norm.29 One item was used: “What do you think is the per-

centage of your colleagues who recommend physical activity to cancer

patients during their treatment?”

Behavioral intention to recommend physical activity to cancer

patients was assessed with two items (Cronbach's α = 0.76)

according to Sieverding, Matterne, and Ciccarello.30 For example,

“Think of the next three months, please. Do you intend to

recommend physical activity regularly to your cancer patients?” (on

a 7‐point Likert scale from “no, under no circumstances” to “yes, at

any rate”).

Active interest measure was used as a more behavioral criterion

for motivation.26 After completion of the questionnaire, participants
were offered the possibility to request different informational

resources. Active interest options regarding physical activity included:

(1) a half‐day workshop, (2) a scientific review paper, and (3) a booklet

HCP could pass on to their patients.

Past recommendation behavior was measured by asking partici-

pants how regularly they recommended physical activity to their can-

cer patients within the last 3 months, never or rarely recommended (less

than 10%), sometimes (10%‐50%), often (50%‐90%), or routinely recom-

mended (more than 90%).

Demographic and occupational variables assessed different per-

sonal and professional information including sex, age, years of prac-

tice, medical specialization, number of treated cancer patients per

month, information about the cancer patients they mainly treat (e.g.,

primary tumor and treatment types), and work setting.
2.4 | Statistical methods

Descriptives (means/standard deviations for metric variables and

counts/percentages for nonmetric variables) and correlational analy-

ses were performed using variables of the TPB, as well as

sociodemographic and occupational variables. t tests were used to

compare means in TPB variables among physicians and nurses. A prin-

cipal component analyses followed by a varimax rotation was con-

ducted to test the proposed two‐dimensional structure of the

attitude scale.

Hierarchical regression analyses were calculated with the inten-

tion to recommend physical activity as a dependent variable and the

following independent variables: activity‐paradigm (step 1), rest‐

paradigm (step 2), control variables (demographic and occupational

variables which significantly correlated with the dependent variable)

(step 3). As sensitivity analyses, the order of step 1 and step 2 were

inversed. Assumptions on normality were checked and considered to

be adequate.

Finally, structural equation modeling (SEM) was performed using

Amos 22 to analyze the full TPB model. To optimize the measurement

structure, parcels were used for the two attitude scales (items‐to‐con-

struct balance).31 To assess model fit, several fit indices were used32:

chi‐square test, root mean square error of approximation (RMSEA: less

than 0.08 = adequate; less than 0.05 = good model fit), adjusted good-

ness of fit index (AGFI: more than 0.90 = adequate; more than

0.95 = good model fit), and comparative fix index (CFI: more than

0.90 = adequate; more than 0.95 = good model fit). The amount of

missing data was little (all variables less than 5%). Missing values were

imputed by AMOS using full information likelihood estimation (FIML).
3 | RESULTS

3.1 | Sample

In sum, 956 HCP (552 physicians and 404 nurses) participated in the

study (see Haussmann et al for a flow‐chart33). The response‐rate

for paper‐pencil recruitment was 19.3% (358/1857) among
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physicians and 30.8% among nurses (233/760). Additionally, 365

HCP (194 physicians and 171 nurses) completed the questionnaire

online (no response rate available). Among the total of 956 partici-

pants, 11 (1.2%) did not fill out any measures of the TPB and were

excluded. Thus, the final sample consisted of 547 physicians and

398 oncology nurses.

Characteristics of the sample are described in Table 1. Physicians

were on average 46.0 years old (SD = 11.4), and 47.8% were female.

Two hundred eighty nine physicians worked in hospitals, while 246

worked in private practices; 29.4% were general practitioners, 13.9%

gynecologists, 11.9% medical oncologists, and 11.9% urologists.
TABLE 1 Descriptive statistics of the sample (N = 945)

Variable

Age

Sex

Male

Female

Medical specialization

General practitioner

Gynecologist

Medical oncologist

Urologist

Radiation oncologist

Surgeon

Gastroenterologist

Other medical specialties

Work setting

Outpatient care

Inpatient care

Duration of occupationa

Treated cancer patients/month

Prior participation in a workshop on physical activity

Primarily treated tumor typesb

Colorectal

Breast

Prostate

Lung

Other

Main treatment typesb

Chemotherapy

Radiotherapy

Surgery

Aftercare

Other

Percentage of treated cancer patients being under curative treatment

Abbreviations: na, not applicable; M, mean; SD, standard deviation.
ain years;
bmultiple responses are possible.
Oncology nurses were on average 39.5 years old (SD = 10.5), and

82.4% were female. Inter‐correlations between study variables are

displayed in Table S3.
3.2 | Two dimensions of attitude: rest‐paradigm and
activity‐paradigm

The principal component analysis revealed the proposed two‐factor

structure of the attitude scale (see Table S2). The first factor (rest‐

paradigm) explained 30.2% of the variance, the second factor
Physicians (N = 547) Oncology Nurses (N = 398)

N % N %

M ± SD M ± SD

45.99 ± 11.36 39.45 ± 10.53

285 52.2% 69 17.6%

261 47.8% 322 82.4%

161 29.4% na

76 13.9% na

65 11.9% na

65 11.9% na

63 11.5% na

51 9.3% na

48 8.8% na

18 3.3% na

289 54.0% na

246 46.0% na

17.53 ± 11.03 19.20 ± 10.49

60.40 ± 80.57 81.81 ± 105.98

63 11.5% 99 24.9%

379 69.4% 254 63.8%

355 65.0% 217 54.5%

331 60.6% 205 51.5%

290 53.1% 230 57.8%

240 44.0% 200 50.3%

423 77.5% 316 79.4%

327 59.9% 234 58.8%

416 76.2% 220 55.3%

403 73.8% 158 39.7%

96 17.6% 64 16.1%

63.36 ± 25.48 58.46 ± 27.74



788 UNGAR ET AL.
(activity‐paradigm) explained additional 10.8%. The scree plot

confirmed the two‐factor solution.34 All factor loadings were accord-

ing to the proposed structure. For example, “It has to be ensured

that physical activity does not weaken cancer patients” was the indi-

cator variable for rest‐paradigm (0.71), and “Through physical activ-

ity, cancer patients are able to make their own active contribution

to their treatment” had the highest loading (0.70) for activity‐

paradigm.
3.3 | Endorsement of the two dimensions of attitude

The factor activity‐paradigm had a significant higher mean value com-

pared with the factor rest‐paradigm (Mactivity‐paradigm = 4.08, SD = 0.53;

Mrest‐paradigm = 2.73, SD = 0.59; t(942) = −43.37; p < 0.001; d = −2.42).

Mean comparisons between physicians and nurses showed significant

differences between the two professions in all variables (see Figure 1).

Nurses had higher average scores on the rest‐paradigm than physi-

cians. Additionally, 12.6% of nurses had higher mean values on the

rest‐paradigm than on the activity‐paradigm, whereas only 3.9% of

physicians scored higher on the rest‐paradigm compared with the

activity‐paradigm (χ(1) = 25.06, p < 0.001).
3.4 | Explaining the intention to recommend physical
activity

Generally, the activity‐paradigm has a slightly stronger association with

intention than the rest‐paradigm (ractivity‐paradigm = 0.57; rrest‐para-

digm = −0.46). Additionally, results of the hierarchical regression analysis

confirmed the hypothesis that the rest‐paradigm can explain the inten-

tion to recommend physical activity to cancer patients over and above

the activity‐paradigm. Results are displayed in Table S4. If the rest‐

paradigm is inserted in the second step after the activity‐paradigm

(R2activity‐paradigm = 0.32), additional 5% can be explained (R2total = 0.37).
Inversely, when the rest‐paradigm is entered in the first step, it can

explain 21.1% in intention. The activity‐paradigm explained additional

15.6% in the second step. None of the control variables (step 3) were

significant (ΔR2 = 0.006, p = 0.220); therefore, they were not included

in the structural equation model in the following section.
3.5 | The role of the two dimension of attitude in the
full TPB model explaining active interest

Lastly, the full TPB model was analyzed, including an active interest

measure as a more objective measure of motivation and an indicator

of recommendation behavior. Regarding the active interest measure,

68.9% of participants were interested in at least one information

resource. The overall model fit of the structural equation model was

adequate (RMSEA = 0.057; CFI = 0.932) to good (AGFI = 0.995).

The full model is presented in Figure 2. The activity‐paradigm revealed

the highest associations with intention (β = 0.35, p < 0.001) compared

with all factors included in the model. Again, in the full TPB model, it

turned out that rest‐paradigm had an independent association with

intention controlling for the other TPB variables. Further, intention

significantly explained active interest (β = 0.33, p < 0.001).
4 | DISCUSSION

The perception of physical activity during cancer treatment has

changed during the last decades among experts.3,6,10 This study inves-

tigates if the shift in paradigms from rest to activity has consolidated

in HCP' attitude. Therefore, we developed a scale assessing the rest‐

paradigm and the activity‐paradigm separately, implementing original

statements of physicians and nurses gained through qualitative

interviews.23
FIGURE 1 Mean comparison (t tests)
between physicians and nurses for variables
of the theory of planned behavior; a on a scale
from 1 to 7; b on a scale from 1 to 5; c in
percent ** < 0.01; *** < 0.001



FIGURE 2 Structural equation model with theory of planned behavior variables and active interest measure. Standardized structural coefficients
are shown. Measurement model and covariance between all variables are not displayed
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Results confirmed the proposed distinction of attitude into the

two dimensions rest and activity. It was shown that most HCP

reported much higher agreement to the activity‐paradigm than to

the rest‐paradigm. Nevertheless, the rest‐paradigm was still repre-

sented in HCP' minds. We found that the rest‐paradigm was able to

explain the intention to recommend physical activity to cancer

patients over and above the activity‐paradigm. Additionally, rest‐

paradigm and activity‐paradigm were both significant factors in the

full TPB model, including an active interest measure.

Most recent studies focused on the new activity‐paradigm and did

not include the “old” rest‐paradigm.19,35,36 However, many HCP report

insecurities about what to recommend to their cancer patients and con-

cerns about physical overload and psychological stress.23 Our research

shows that although the rest‐paradigm is outdated in research, it still

seems to be relevant in oncological practice. As the rest‐paradigm

was influential in former times,3 one could suggest that some HCP

are still ambivalent toward physical activity (e.g., “yes, physical activity

is good, but patients should not deplete themselves”). So one of the

central important questions are: how could this gap between research

and practice be reduced? Maybe it is helpful to not only engage in

implementing the activity‐paradigm in hospitals and practices but also

parallel, make an effort to address and reduce the rest‐paradigm.

Taking into account the wider literature, it is important to note

that it will not be enough to focus solely on increasing attitude, but

also other barriers are very relevant in this context. HCP' barriers

toward promoting physical activity include lack of time, lack of
adequate support structures, and lack of knowledge and safety con-

cerns.21,35,37,38 Poor knowledge and safety concern might reflect the

rest‐paradigm. However, rest‐paradigm probably goes beyond, as in

a recent study applying the TPB to exercise prescriptions among 123

oncologists, knowledge of physical activity guideline was not

correlated with attitude toward physical activity (r = 0.07).20

Further, results suggest that the paradigm shift from rest

to activity has been consolidated to a different degree in physicians

and nurses. Small differences emerged in the sense that

nurses reported in general more agreement with the rest‐paradigm.

This is in line with a Dutch study among oncology nurses showing that

about half of the nurses perceived insufficient knowledge regarding

physical activity.39 Further, differences in self‐reported knowledge

about physical activity were found between physicians and nurses.24

Differences between physicians and nurses might be a result of having

different sources of information, such as congresses and scientific lit-

erature, and different kind of contact with the patients.

Several strengths characterize this study; the data were drawn

from a very large sample compared with previous studies and included

HCP of several specialties and work settings. Additionally, the ques-

tionnaire was developed elaborately using a sound theoretical

approach and various qualitative and quantitative pretests. In future,

the questionnaire we developed can be applied to detect to which

degree the rest‐paradigm is still present in HCP' minds in different set-

tings and countries. Further, it can be used to test if the gap between

research and practice will get smaller over time.
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4.1 | Study limitations

The social desirability of HCP' reports has to be carefully kept in mind

while interpreting the results of this study. For example, in our study,

recommendation rates were higher compared to another study using

electronic health records.18 Another limitation of this study is that

the focus is on HCP' intention to recommend physical activity to their

cancer patients instead of actual physical activity recommendations.

However, we included a measure of active interest as a more behav-

ioral criterion of motivation.26 This measure, which goes beyond

cognition, can serve as validation of the measure of intention. As the

cross‐sectional nature of our study does not allow any causal conclu-

sions, future studies should assess actual physical activity recommen-

dations in a longitudinal design. Lastly, as the response rate was

relatively low (though typical for surveys of this nature36) and internal

consistencies were in questionable range for some TPB variables,

generalizability of our findings might be limited.
4.2 | Clinical implications

Hardcastle and Cohen give useful practical advice howHCP can be sup-

ported to effectively promote physical activity to cancer patients.14

They suggest, for example, to provide a 30‐second exercise recommen-

dation, consider training for HCP in motivational interviewing, and use

a screening tool. These might be very useful tools for many HCP. How-

ever, we think that this alone might not be enough, as not all HCP

would use these tools because of existing reservations as expressed

in the rest‐paradigm. As a first step, we suggest to take up HCP' con-

cerns and insecurities about activity to address and reduce the rest‐

paradigm being still in many HCP' minds. This can succeed, for example,

with specific information, counseling, workshops, or literature specifi-

cally for clinicians, which address specific concerns23,27 expressed in

the rest‐paradigm. In particular, they should reduce concerns regarding

physical overload and psychological distress, and should support clini-

cians to advise cancer patients with varying physical conditions and

high or low interest in physical activity.40

Addressing special concern and barriers of nurses might be fruitful

to balance the small gap between the two professions. As nurses

indicated high interest in informational resources (which included a

half‐day workshop about physical activity during cancer treatment),

they seem to be motivated to learn more about this topic. Additionally,

updates about research on physical activity during cancer treatment

should be more prominently placed in (scientific) literature and

congresses particular for nurses.

Besides exercise specific information, it might be an aim to

increase awareness of exercise preferences of cancer patients, and

about (dis‐)advantages of different types of physical activity (e.g.,

home‐based versus group‐based)14,20,21 that HCP can match their rec-

ommendations to patients' needs. Learning techniques such as moti-

vational interviewing might support HCP to explore and address

preferences accordingly.14
5 | CONCLUSIONS

This study gives first insights that the paradigm shift from rest to activity

during cancer treatment has already been consolidated in theminds ofmany

physicians and nurses. However, results revealed the benefit to include the

rest‐paradigm to explain why many physicians and nurses still do not

recommend physical activity to their cancer patients. Addressing concerns

and insecurities related to supporting cancer patients in maintaining

or building up a physical active lifestyle is a very important educational task.
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