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Abstract 

Background:  Head and neck cancer (HNC) patients are an understudied population whose treatment often includes 
surgery, causing a wide range of side effects. Exercise prehabilitation is a promising tool to optimize patient outcomes 
and may confer additional benefits as a prehabilitation tool. The primary objective of this study was to assess the 
feasibility of measuring patient-reported outcomes (PROs), physical function, and in-hospital mobilization across the 
HNC surgical timeline in advance of a future prehabilitation trial. The secondary objective was to examine potential 
changes in these outcomes across the surgical timeline.

Methods:  HNC patients scheduled to undergo oncologic resection with free-flap reconstruction completed assess‑
ments of PROs and physical function at three timepoints across the surgical timeline (baseline, in-hospital, and 
postsurgical/outpatient). Mobilization was measured during the in-hospital period. The feasibility of recruitment and 
measurement completion was tracked, as were changes in both PROs and physical function.

Results:  Of 48 eligible patients, 16 enrolled (recruitment rate of 33%). The baseline and in-hospital PROs were com‑
pleted by 88% of participants, while the outpatient assessments were completed by 81% of participants. The baseline 
and in-hospital assessment of physical function were completed by 56% of participants, and 38% completed the 
outpatient assessment. Measuring in-hospital mobilization was completed for 63% of participants.

Conclusion:  Measuring PROs and in-hospital mobilization is feasible across the surgical timeline in HNC; however, 
the in-person assessment of physical function prior to surgery was not feasible. A multidisciplinary collaboration 
between exercise specialists and clinicians supported the development of new clinical workflows in HNC surgical care 
that will aid in the implementation of a future prehabilitation trial for this patient population.
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Key messages regarding feasibility

•	 What uncertainties existed regarding the feasibil-
ity?

	 Considering the unique nature of the HNC surgi-
cal trajectory, in advance of conducting an exercise 
prehabilitation clinical trial, it is necessary to estab-
lish whether it is feasible to recruit patients before 
surgery and if the timing and type of assessments 
required to evaluate exercise prehabilitation are fea-
sible.

•	 What are the key feasibility findings?
	 Measuring PROs and in-hospital mobilization was 

feasible across the surgical timeline in HNC. The in-
person assessment of physical function prior to sur-
gery was not feasible.

•	 What are the implications of the feasibility find-
ings for the design of the main study?

	 The current findings are supporting the develop-
ment of an exercise prehabilitation trial in HNC 
surgical patients — one that does not include an in-
person assessment prior to surgery, includes home-
based exercise support prior to surgery, and supports 
patients with inpatient and online resources across 
the surgical timeline.

Background
Head and neck cancer (HNC) is the 7th most commonly 
diagnosed cancer worldwide [1]. Treatment for HNC is 
multimodal, with the majority of patients undergoing 
surgery [2]. Surgical treatment often leads to side effects 
that potentially impair both physical and psychosocial 
functioning [3, 4]. While patient care over the periop-
erative period has improved, including implementation 
of enhanced recovery after surgery (ERAS) protocols to 
optimize intra- and postoperative care, gaps in preop-
erative care and associated patient outcomes remain [5, 
6]. One means to enhance patient care and improve out-
comes is exercise prehabilitation programs [7].

Exercise prehabilitation is an intervention designed to 
take place prior to surgery to optimize physical and psy-
chosocial functioning, improving surgical tolerability and 
facilitating recovery [8, 9]. This prehabilitation period 
also presents an opportunity to provide patients with 
individualized care, decreased treatment-related morbid-
ity, and increased sense of control [8, 9]. Exercise preha-
bilitation in a number of other tumor groups (i.e., lung, 
pancreatic, colorectal, breast) shows improved physi-
cal function prior to surgery [10, 11], but this has yet to 
be examined in HNC. Beyond prehabilitation, exercise 
is a tool used widely in oncology to improve treatment 

outcomes and overall patient health status [12]. Research 
examining the role of exercise for HNC patients dur-
ing and after adjuvant treatment concludes that exercise 
is safe, feasible, and beneficial for physical functioning, 
quality of life (QOL), and symptom management [13, 14].

Considering HNC surgical patients comprise a unique 
patient population, it is necessary to establish the role of 
exercise earlier in the HNC treatment pathway. Answer-
ing questions around the feasibility of recruiting patients 
before surgery, as well as the timing and type of assess-
ments required to evaluate exercise prehabilitation, are 
foundational components of work that are important in 
advance of time- and resource-intensive exercise preha-
bilitation clinical trials [15].

The primary objective of this feasibility study was thus 
to assess the feasibility of measuring patient-reported 
outcomes (PROs), physical function, and in-hospital 
mobilization across the HNC surgical timeline. The sec-
ondary objective was to examine potential changes in 
these outcomes across the surgical timeline. This work 
will inform subsequent development of the compo-
nents of an exercise prehabilitation intervention in HNC 
patients.

Methods
Participants
This study was approved by the University of Calgary 
Health Research Ethics Board of Alberta (HREBA) — 
cancer committee (CC) — HREBA.CC-18-0564. All 
HNC patients scheduled to undergo oncologic resection 
for benign or malignant disease with free-flap recon-
struction were invited to participate. Exclusion criteria 
included age < 18 years, inability to read/write in Eng-
lish, low cognitive function, and inability to participate 
in the tests of physical function. As a non-interventional 
feasibility study, no a priori sample size was calculated. 
Based on current clinical numbers, we anticipated six eli-
gible patients per month over a recruitment period of 10 
months. Thus, total potential sample size was 60.

Study design and procedure
This feasibility study recruited HNC patients attending 
a surgical consult in Calgary, Canada, with those eligi-
ble for the study identified by a member of the clinical 
team (i.e., surgeon or oncology nurse), who obtained 
a “consent to contact.” Contact details were provided 
to the study coordinator, and the patient was contacted 
within 72 business hours. Those who agreed to partici-
pate were sent a link to the informed consent process via 
a secure web application (Research Electronic Data Cap-
ture; REDCap) [16]. The introduction of the study both 
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in clinic and during the initial phone call was standard-
ized using a script. Reasons for not participating were 
recorded.

Consenting patients completed assessments at three 
timepoints: (1) baseline, approximately 72 business hours 
after surgical consent; (2) 10–14 days post-surgery, as an 
inpatient; and (3) 6 ± 2 weeks post-surgery, as an out-
patient. Of note, the average time from surgical consent 
to surgery in Calgary is 25 ± 19 days for HNC surgical 
patients. Assessments included PROs, measures of physi-
cal function, and in-hospital mobilization measured via 
a wearable activity tracker. Reasons for participants una-
ble to complete a specific measure or time point were 
recorded.

Baseline
Participants completed baseline PROs via REDCap. An 
in-person assessment of physical function (60-min dura-
tion) was scheduled at the Health and Wellness Lab, Uni-
versity of Calgary. In some cases, this assessment was 
scheduled at the location of the next clinical appointment 
(i.e., due to travel and time constraints).

In‑hospital
A postsurgical inpatient assessment took place shortly 
before hospital discharge (10–14 days after surgery) on 
the unit. A member of the research team collected PROs 
via REDCap using an iPad and the same tests of physical 
function as baseline.

Outpatient
A postsurgical, outpatient assessment of PROs and 
physical function was set for 6 ± 2 weeks after surgery. 
This was pre-adjuvant treatment for those scheduled to 
receive it.

Demographics and clinical characteristics
Sociodemographic and lifestyle data, including self-
reported race/ethnicity, gender, employment status, 
annual family income, smoking status, and alcohol con-
sumption, was collected via REDCap. Clinical character-
istics were collected via chart review and included sex, 
clinical diagnosis (tumor site, cancer stage), and treat-
ment protocol (i.e., surgery only or surgery and adjuvant 
therapy). Age was collected in REDCap and confirmed 
with chart review.

Primary outcome: assessment of feasibility
Recruitment
The criteria for feasibility for overall recruitment rate was 
predetermined as ≥ 70%. Recruitment rate was defined 
as the number of enrolled patients from the total num-
ber of eligible patients. In order to further understand 

the overall recruitment rate, two sub-components were 
tracked: (1) the number of referrals from the clinical 
team (referral rate) and (2) the number of patients who 
agreed to participate once they heard a full introduction 
of the study (enrolment rate).

Measurement completion
Measurement completion rate, defined as completion 
of PROs, tests of physical function, and assessment of 
early mobilization (i.e., number of participants wearing 
the activity tracker during the in-hospital period), was 
recorded at each assessment timepoint. The criteria for 
feasibility of measurement completion was predeter-
mined as a measurement completion rate of ≥ 60% at 
each timepoint.

Adverse events
To assess safety of this feasibility study, all adverse events 
were tracked. The feasibility study was determined safe if 
no major adverse events occurred.

Secondary outcome: trends in PROs and physical function 
over time
Patient‑reported outcomes
PROs were chosen based on their established validity, 
previous use in HNC patients, and relevance for use in 
the future intervention study, to evaluate the benefits of 
exercise prehabilitation.

Quality of life  To measure QOL specific to HNC, the 
Functional Assessment of Cancer Therapy-Head and 
Neck (FACT-H&N) was used [17, 18]. It includes five 
subscales: (1) physical well-being, (2) social/family well-
being, (3) emotional wellbeing, (4) functional wellbe-
ing, and (5) additional (HNC-specific) concerns, which 
are summed to create a total score [17, 18]. In addition, 
the FACE-Q module for HNC was used [19]. This ques-
tionnaire includes standalone sub-scales that quantify 
domains including QOL, experience of care, appearance, 
eating and drinking, oral competence, salivation, smiling, 
speaking, and swallowing.

General health status  To measure health status, the 
EuroQol visual analogue scale (EQ-5D VAS), an inter-
nationally recognized and generic measure of health, 
was used [20]. The EQ-5D VAS is a 20-cm vertical visual 
analogue scale (VAS) where respondents can indicate 
their self-rated health, ranging from the best to the worst 
health states they can imagine.

Depression and anxiety  Depression and anxiety were 
assessed using the Hospital Anxiety and Depression Scale 
(HADS) [21] which has previously been used in HNC 
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patients and has demonstrated high screening accuracy 
for this population [22].

Symptom burden  Symptom burden was assessed using 
the revised Edmonton Symptom Assessment System 
(ESAS-r), which evaluates nine common symptoms expe-
rienced by cancer patients [23, 24]. The ESAS-r is part of 
the standard care pathway at the Tom Baker Cancer Cen-
tre in Calgary, Alberta, and is part of the putting patients 
first tool used in cancer care (Alberta Health Services).

Fatigue  Fatigue was measured using the Func-
tional Assessment of Chronic Illness Therapy Fatigue 
(FACIT-F) scale [25]. This questionnaire is validated 
and commonly used as a measure of fatigue in cancer 
patients [26].

Physical activity  Self-reported physical activity lev-
els were assessed using a modified Godin Leisure-Time 
Exercise Questionnaire (GLTEQ) [27]. This questionnaire 
asks participants to recall their average weekly exercise 
over the past month, including the frequency and dura-
tion of mild, moderate, and strenuous aerobic activity, 
as well as frequency and duration of resistance and flex-
ibility exercise. Summing the scores provides an overall 
exercise level, which can be compared to current cancer 
survivor guideline recommendations [28].

Physical function
The assessment of physical function was conducted in 
the order described below. During the assessment, par-
ticipants wore grip socks in order to replicate hospital 
conditions. For the participants who preferred to wear 
shoes, this was replicated across all timepoints.

Body composition  Only for those attending an in-per-
son assessment at the Health and Wellness Lab, body 
composition was measured at baseline and at the out-
patient assessments. Height was measured using a seca 
217 stadiometer. Weight was measured using a 16 Health 
Carter Beam Scale. A dual-energy x-ray absorptiometry 
(DXA) scan (Hologic QDR 4500; Hologic, Inc, Bedford, 
MA) was used to obtain total lean mass and total fat 
mass.

Handgrip strength  Handgrip strength is associated with 
the risk of adverse health outcomes [29] and provides a 
valid marker of overall muscular strength [30]. This test is 
conducted using a hand dynamometer and followed the 
Canadian physical activity, fitness & lifestyle approach 
(CPAFLA) protocol [31]. Due to the use of the forearm 
as a donor site, not all participants could perform this 

measure on both sides. Therefore, scores from the domi-
nant or non-donor hand were used in analyses.

Static balance ability  The timed single-leg stance meas-
ures static balance ability [32]. The protocol followed the 
Canadian Society for Exercise Physiology (CSEP) guide-
lines [33]. The test was conducted twice: first with eyes 
open and second with eyes closed, for a maximum of 45 
s on each leg. The best score of two trials was recorded 
for each condition [33], but depending on the location of 
a participant’s donor site, scores from the dominant or 
non-donor leg were used in analyses.

Lower limb muscular endurance  The 30-s sit-to-stand 
(the number of full stands from a seated position in 30 s) 
measures lower limb muscular endurance and has been 
previously used in HNC patients [34], with good test-
retest reliability [35]. The same chair (height ~46 cm) was 
used both in the exercise laboratory and in-hospital.

Functional exercise capacity  The 6-min walk test 
(6MWT) assesses functional exercise capacity and has 
established measurement properties [36], including 
validity for use in cancer patients, including HNC [35]. 
The 6MWT was performed following the American Tho-
racic Society (ATS) protocol [37] using a 20-m hallway 
and standardized instructions.

Mobilization
To measure in-hospital mobilization, a member of the 
clinical team provided participants with a wearable activ-
ity tracker, the Garmin vivofit 4. This tracker has been 
used in previous studies to measure objective levels of 
physical activity [38]. The activity tracker was provided 
to participants 24–48 h after surgery and was worn con-
tinuously (i.e., kept on for 24 h per day) either on their 
wrist or ankle, depending on the free-flap donor site, up 
until their date of discharge. Specifically, participants’ 
daily step count was tracked. Based on clinical judgement 
and surgical recovery, participants were encouraged to 
increase their mobilization throughout their hospital 
stay. The clinical team was encouraged to track partici-
pants’ steps daily using a laminated mobilization tracking 
sheet and whiteboard marker. While recording mobili-
zation on the tracking sheet was encouraged, it was not 
protocolized nor tracked.

Data analysis
To assess feasibility, data was analyzed using descrip-
tive statistics. Descriptive characteristics of the partic-
ipants (Table 1), PROs (Table 2), and physical function 
(Table 3) are presented as mean ± standard deviation 



Page 5 of 12Daun et al. Pilot and Feasibility Studies           (2022) 8:114 	

or percentages. For in-hospital mobilization, days with 
incomplete step data, (i.e., days where a participant did 
not wear the tracker for the full day, such as the day 
of discharge) were excluded from analysis, as done in 
previous studies that have tracked objective activity 
data [39]. These data are presented as mean ± stand-
ard deviation. Where available, the minimum clinically 
important difference (MCID) [40] was reported.

Results
Participant characteristics and demographics
Table 1 presents the clinical characteristics and demo-
graphics of study participants. The majority of patients 
enrolled were male (81%), and age ranged from 44 to 
71 years.

Primary outcome: assessment of feasibility
Recruitment
The recruitment flow chart is depicted in Fig.  1. 
Recruitment occurred over an 8-month period between 
August 2019 and March 2020, closing 2 months earlier 
than intended due to the COVID-19 pandemic. During 
recruitment, 50 patients were scheduled for oncologic 
resection with free-flap reconstruction, of which 40 
(80%) were introduced to the study by a member of the 
clinical team, via the consent to contact process. The 
remaining ten patients (20%) were not approached due 
to administrative workflow issues at the time of surgical 
consent.

Of the 40 patients who completed consent to contacts, 
four declined to be contacted, and two were deemed 
ineligible for the study after the initial recruitment 
phone call. Of the 34 eligible patients who heard the full 
introduction of the study, 16 enrolled into the study for 
an enrolment rate of 47% (i.e., number of patients who 
agreed to participate after hearing the fully study intro-
duction). All reasons for patients not enrolling are pre-
sent in Fig. 1. The main were (1) time constraints prior to 
surgery (n = 5) and (2) inability to contact the patients 
(n = 4). In addition, there were five patients who were 
not enrolled due to other circumstances, including con-
tact after their surgery due to an administrative error at 
the clinic (n = 2) and disruption due to the COVID-19 
pandemic (n = 3). The overall recruitment rate was 33% 
(i.e., the number of patients enrolled from overall eli-
gible patients even if they were not approached by the 
clinical team 16/48). The referral rate (i.e., the number of 
referrals from the clinical team) increased from 22% of 
potentially eligible patients in the first month of recruit-
ment to 100% of eligible patients in the final month of 
recruitment.

Table 1  Baseline characteristics and demographics of patients 
scheduled for oncologic resection with free-flap reconstruction, 
n = 16

Participant characteristics No. of patients

Sex

  Male 13 (81%)

  Female 3 (19%)

Age: mean ± SD, y 59.9 ± 8.2 (range: 44–71)

Time from surgical consult until sur‑
gery: mean ± SD, days

11.2 ± 7.7

Primary tumor site

  Oral cavity 13 (81%)

  Oropharynx 2 (13%)

  Paranasal sinuses 1 (6%)

Cancer stage

  I 1 (6%)

  II 3 (19%)

  III 3 (19%)

  IV 6 (38%)

  Unknown 3 (19%)

Histology: squamous cell carcinoma 16 (100%)

Treatment

  Surgery alone 7 (44%)

  Surgery + radiation therapy 5 (31%)

  Surgery + radiation therapy and 
chemotherapy

4 (25%)

Demographic variable No. of patients

Race

  White 13 (81%)

  Not specified 3 (19%)

Employment status

  Disability 1 (6%)

  Part time 3 (19%)

  Full time 8 (50%)

  Unemployed 2 (13%)

  Unknown 2 (13%)

Annual family income, CDN$

  $60,000–79,999 3 (19%)

  $80,000–99,000 1 (6%)

  > 100,000 4 (25%)

  Prefer not to answer 6 (38%)

  Unknown 2 (13%)

Smoking status

  Never smoked 4 (25%)

  Ex-smoker 9 (56%)

  Current smoker 3 (19%)

Alcohol consumption

  Never drinker 5 (31%)

  Light drinker 3 (19%)

  Moderate drinker 4 (25%)

  Heavy drinker 2 (13%)

  Previous drinker 2 (13%)
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Measurement completion

Patient‑reported outcomes  The completion rate for 
PRO questionnaires across all timepoints (i.e., baseline, 
in-hospital, and outpatient) was 88%, 88%, and 81%, 
respectively. The main reason for not completing PROs 

prior to surgery was time constraints (n = 2; Fig. 1). For 
the in-hospital and outpatient assessments, two par-
ticipants did not complete PROs; one became ineligi-
ble (disease progression), and the other chose to only 
use the activity tracker and not complete any further 
measures.

Table 2  Patient-reported outcomes at baseline, 7–15 days post-surgery and 6 ± 2 weeks post-surgery

FACT-H&N, Functional Assessment of Cancer Therapy; FACIT-F, Functional Assessment of Chronic Illness Therapy; ESAS-r, Edmonton Symptom Assessment System 
(revised version); GLTEQ, Godin Leisure-Time Exercise Questionnaire; HADS, Hospital Anxiety and Depression Scale; PA, physical activity; RT, resistance training; FT, 
flexibility training. Values in bold depict clinically relevant changes in outcomes, as reported above

Outcome measure Baseline Pre-surgery (n = 14) 7–15 days post-surgery (n = 14) 6 ± 2 weeks 
Post-surgery (n 
= 13)

FACT-H&N
  Physical well-being 24 ± 5 19 ± 5 23 ± 4

  Social well-being 23 ± 7 23 ± 6 24 ± 3

  Emotional well-being 18 ± 5 20 ± 3 20 ± 3

  Functional well-being 20 ± 7 10 ± 4 17 ± 6

  FACT-G total 85 ± 19 71 ± 12 84 ± 17
  FACT-H&N additional concerns 36 ± 8 26 ± 4 31 ± 9

  FACT-H&N total 121 ± 24 97 ± 14 114 ± 24

FACIT-F 44 ± 9 26 ± 11 41 ± 9
EQ-5D VAS 71 ± 22 50 ± 23 72 ± 21

ESAS-r 15 ± 11 28 ± 13 19 ± 16
HADS anxiety 4 ± 3 5 ± 3 3 ± 4

HADS depression 3 ± 4 6 ± 4 4 ± 4
GLTEQ
  Total PA score 30 ± 25 29 ± 41

  Moderate and vigorous PA score 17 ± 19 17 ± 32

  Number of RT sessions/week 0 ± 1 1 ± 2

  Duration of RT sessions/week (mins) 13 ± 22 8 ± 11

  Number of FT sessions/week 1 ± 2 3 ± 3

  Duration of FT sessions/week (mins) 7 ± 8 11 ± 10

Table 3  Physical function at baseline, 7–15 days post-surgery and 6 ± 2 weeks post-surgery

BMI, body mass index; 6MWT, 6-min walk test. Values in bold depict clinically relevant changes in outcomes, as reported above

Outcome measure Baseline 
Pre-surgery
n = 9

7–15 days 
Post-surgery
n = 7

6 ± 2 weeks 
Post-surgery
n = 6

Anthropometric variable

Body mass (kg) 103.7 ± 25.1 95.8 ± 27.0
Height (cm) 175.8 ± 9.2 176. 5 ± 10.8

BMI, kg/m2 33.5 ± 8.1 30.7 ± 8.5

Lean body mass, kg 64.7 60.5

Body fat % 30.2 30.4

Grip strength 48.6 ± 11.6 45.6 ± 11.7 47.8 ± 13.8
Single-leg stance — eyes open 31.1 ± 16.6 30.9 ± 17.3 23.8 ± 17.0

Single-leg stance — eyes closed 6.8 ± 8.8 4.5 ± 2.1 11.4 ± 9.6

30-s sit to stand 16.6 ± 5.4 12.8 ± 4.3 18.2 ± 6.0

6MWT (m) 496 ± 81 339 ± 138 504 ± 140
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Physical function  Nine participants completed the 
baseline assessment, nine completed the in-hospital 
assessment, and six completed the outpatient assess-
ment (note: not all of the same participants completed all 
timepoints, with five completing assessments at all three 
points). The baseline assessment took place between 4 
h and 8 days after initial phone call and was scheduled 
based on availability given the time available prior to sur-
gery. The in-hospital assessment was between 7 and 15 
days after surgery (mean days 10 ± 3). The outpatient 
assessment took place between 5 and 8 weeks after sur-
gery (6.8 ± 1.2). The completion rate for these assess-
ments was 56%, 56%, and 38%, respectively. The main 
reason for not completing measures of physical function 
included time constraints prior to surgery, personal rea-
sons, and the COVID-19 pandemic (Fig. 1).

Mobilization  During the in-hospital period, 10 par-
ticipants (63%) wore the activity tracker. Of these par-
ticipants, five had complete data sets (i.e., from postop-
erative day 1 or 2 to discharge), and five had partial data 
collected (i.e., between 2 and all days of hospital stay). 
The main reasons for partial data collected included post-
operative complications (e.g., participant had a stroke), 
interruptions in clinical workflow resulting in the par-
ticipants not receiving the activity tracker as planned, 
or technical issues with the activity tracker (e.g., syncing 
issues). Two participants did not wear the activity tracker 
because nonessential patient interaction was halted due 
to COVID-19. Figure 2 presents the change in step count 
during hospital stay for participants with ≥ 4 days of con-
secutive data collection (n = 7). All participants had a 
graded increase in steps across the hospital stay, ranging 
from 32–323 steps on days 1 or 2 post-surgery to 1736–
9436 steps on the day before discharge.

Adverse events
No major or minor adverse events occurred.

Secondary outcomes: trends in PROs and physical function 
over time
Patient‑reported outcomes
As presented in Table  2, the decrease in QOL (FACT-
H&N total score) from pre-surgery to in-hospital was 
clinically relevant (MCID = 6–12 point s[41]) and did 
not return to baseline levels at the outpatient assess-
ment. Ratings of health status (EQ-5D VAS) decreased 
by more than the MCID (7–10 [42]) but tended to return 
to baseline levels by the outpatient assessment. Symp-
toms of depression and anxiety increased by more than 
the MCID from pre-surgery to in-hospital (MCID = 1.5 
[43]), and only anxiety levels decreased by the outpatient 

assessment. The increases in symptom burden (ESAS-
r total) and fatigue (FACTI-F) during the in-hospital 
period were clinically meaningful (MCIDs = 1 [44] and 
3–6 [25], respectfully), and scores did not return to base-
line levels by the outpatient assessment. Finally, overall 
self-reported physical activity levels did not appear to 
differ between the baseline to outpatient assessment. 
A table containing FACE-Q data is available online 
(https://​osf.​io/​qw4zx).

Physical function  Descriptive analyses of body com-
position and physical function are presented in Table 3. 
Body mass index (BMI) across all participants decreased 
from the baseline to the outpatient assessment, present-
ing a clinically meaningful change (MCID = 5–10% [45]). 
As presented in Table  3, muscular strength decreased 
from pre-surgery to in-hospital and did not return to 
pre-surgery levels at the outpatient assessment. Both of 
these changes were clinically meaningful (MCID = 2.69 
[46]). Single-leg stance (eyes open) in the dominant or 
non-donor leg tended to decrease over time, but changes 
were not clinically relevant (MCID = 24 s [47]). Mus-
cular endurance (30-s sit to stand) decreased between 
the baseline and in-hospital assessment but tended to 
increase by the outpatient assessment, and both changes 
were clinically relevant (MCID = 10% [48]). Lastly, dis-
tance covered in the 6MWT was substantially reduced 
from the baseline to in-hospital assessment (by 157 ± 57 
m, where the MCID = 31 m [49]) but tended to return to 
baseline values at the outpatient assessment.

Discussion
The primary objective of this study was to assess the fea-
sibility of measuring PROs, physical function, and in-hos-
pital mobilization across the HNC surgical timeline. The 
secondary objective was to examine potential changes 
in these outcomes. As a unique patient population, such 
preliminary work is necessary to establish whether it is 
feasible to recruit patients before surgery and if the tim-
ing and type of assessments required to evaluate exercise 
prehabilitation are feasible.

Feasibility of recruitment
The overall recruitment rate of 33% was lower than 
the feasibility criteria (≥ 70%). However, an improve-
ment in the referral rate (one of the subcomponents 
of the overall recruitment rate) between the first and 
final month of recruitment, from 22 to 100% referral, 
demonstrates the success in adoption of new clinical 
practices and workflow procedures to facilitate recruit-
ment. Specifically, clinical workflows were optimized 

https://osf.io/qw4zx
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Fig. 1  Participant flowchart indicating feasibility of recruitment, enrolment, and assessments. PROs, physical function. PROs, patient-reported 
outcomes; post-op, postoperative; *disruption to study due to the COVID-19 pandemic
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to ensure the success of the consent to contact process, 
including (1) regular reminders to the clinical team 
through biweekly e-mails and monthly meetings, (2) 
ensuring appropriate and sufficient study documenta-
tion (i.e., consent to contact forms, checklist for clinical 
team to refer to) at each clinical site, and (3) prospec-
tive review of appointments with potentially eligible 
patients. These results suggest that in our local clini-
cal setting, patients can be referred by the clinical team 
at the time of surgical consult, to maximize the time 
available for a preoperative exercise intervention. It is 
also important to note that the predetermined feasibil-
ity criteria of ≥ 70% may have been set too high, where 
≥ 50% may be more reasonable, as seen across other 
feasibility work in exercise oncology [50–52].

Overall, the number of patients enrolling into the study 
after the consent to contact process (47%) was also not 
feasible. The low enrolment rate was possibly due to a 
combination of time constraints prior to surgery, the 
need for an in-person assessment, and the lack of inter-
vention that would result in personal benefits to the 
patients. However, with changes in workflow, enrolment 
increased to 83% by the end of the study.

Feasibility of measurement completion
At all timepoints, PRO completion was above 80% and 
thus deemed feasible. This may be related to the ability to 
complete PROs online, from home. Adding PRO meas-
urement to the surgical timeline is a critical component 
of patient-centered care and is necessary to increase the 
understanding and impact of a future exercise prehabili-
tation intervention [53].

At all timepoints, the completion rate for the measure-
ments of physical function was lower than the prede-
termined feasibility level of 60%. The in-person baseline 
assessment was feasible for half (56%) of participants. 
Constraints included having multiple appointments, the 
stress pre-surgery, and being unable or unwilling to add 
in another assessment and unable to attend due to living 
out of town.

Wearing the activity tracker was feasible for 63% of 
participants. While we did not obtain full data sets for all 
participants, important lessons were learned for adopting 
new workflow and measurement of mobilization via step 
counts within a clinical care setting. First, regular com-
munication with nursing staff (e.g., phone call reminders 
on postoperative day 1) ensured the delivery of the activ-
ity tracker to participants. Communication included (1) 
pre-study nursing round presentations, (2) e-mails and 
phone calls (i.e., when a participant was arriving on the 
unit, ensuring activity tracker was on participant, sched-
uling the inpatient assessment), (3) a study binder con-
taining all details related to the study, and (4) a checklist 
for nurses to refer to for activity tracker administration 
and usage. Second, the activity tracker placement must 
be considered in relation to donor site to ensure accu-
rate recording. Because some patients use a walking aid 
or walk with an intravenous pole after surgery, a strap 
extender can be utilized to move the device from wrist 
to ankle. Third, maintaining education on how and why 
to use the activity tracker is important for achieving par-
ticipant engagement. Wearable technology is widely used 
in the area of oncology [54] and has previously been used 
in surgical settings within ERAS protocols [55]. These 
results highlight the potential for the activity tracker to 

Fig. 2  Total daily steps across the in-hospital period
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be feasible and an important component for assessing in-
hospital mobilization.

Implications for a future exercise prehabilitation 
intervention
Since the aim of prehabilitation is to optimize patient 
outcomes prior to surgical treatment, and provide 
the patient with increased sense of control during an 
overwhelming time [56], it is of interest to utilize this 
period of time as effectively as possible. A key consid-
eration with HNC surgical patients is the short time-
frame between surgical consent and surgery (11.2 ± 7.7 
days for our cohort of participants at our local setting), 
which has implication for what an effective prehabilita-
tion intervention can include. First, the baseline assess-
ment of physical function, which required an additional 
in-person appointment, was not feasible for half of our 
cohort. Thus, consideration of online screening and base-
line assessment is critical for a future prehabilitation 
trial (https://​clini​caltr​ials.​gov/​ct2/​show/​NCT04​598087). 
Current work in Canada is delivering online testing and 
programming nationally during COVID-19 [57]. Sec-
ond, delivering a home-based program in the period pre-
surgery may be more likely to facilitate adherence to the 
intervention, removing barriers of additional appoint-
ments during this already stressful period. Finally, provid-
ing online resources (e.g., movement education) to those 
with Internet access could be used to further support 
exercise behavior change pre-surgery. Supported home-
based exercise prehabilitation trials have been imple-
mented in other surgical groups [10, 11] with observed 
improvements in patient outcomes (e.g., improved physi-
cal fitness, QOL).

Examination of changes in PROs and physical function 
outcomes
As the secondary focus, descriptive analyses of changes 
in PROs and physical function over three timepoints 
were examined. Across the surgical timeline (6 weeks), 
participants experienced a decrease in QOL and health 
status and an increase in symptom burden, depression, 
anxiety, and fatigue. Physical function deteriorated dur-
ing the in-hospital period. While QOL and health sta-
tus showed improvement in the immediate post-surgery 
phase (i.e., up to 6 weeks post-surgery), they were still 
mostly lower than baseline levels. This is in keeping with 
previous data, indicating that QOL initially deteriorates 
following surgery [58]. This supports the need for a mul-
tiphasic exercise prehabilitation intervention for the 
HNC surgical patient population, which covers not only 
pre-surgery but also across the inpatient and into the 
short-term recovery phases (and pre-adjuvant treatment 
for a significant percentage of HNC patients [59]). Given 

the exploratory findings suggesting a negative change in 
both PROs and physical function, and that for most HNC 
patients a second “round” of stressors will be faced with 
adjuvant treatment, there is a need to for future fully 
powered trials to study the role of exercise across the 
HNC care timeline (https://​clini​caltr​ials.​gov/​ct2/​show/​
NCT04​598087). This includes ensuring that patients are 
provided with support at all phases of their disease and 
treatment trajectory, including the postsurgical inpatient 
phase as well as into immediate recovery, where out-
comes tend to worsen.

Limitations and future directions
First, while the primary study aim was to assess feasibil-
ity, the study was shortened due to the implications of 
COVID, and thus, even these feasibility findings must 
be interpreted with caution. Second, the resultant small 
sample size did not allow for more than the descriptive 
examination of changes over time in the PROs, physi-
cal function, and mobilization assessments to observe 
trends and report on clinically meaningful changes. Thus, 
any measure of change in outcome measures must be 
not taken out of this feasibility context. However, this 
remains important as we move this work forward to the 
subsequent phase, an effectiveness-implementation [60] 
prehabilitation intervention trial (https://​clini​caltr​ials.​
gov/​ct2/​show/​NCT04​598087). Finally, it is also possible 
that participants were more aware of the importance of 
movement to their recovery due to their participation in 
a study, and this may have impacted motivation to move 
in-hospital and thus changes in outcomes. Future work 
must continue to examine the patient experience, from 
PRO and functional outcomes, in order to understand 
the potential role for exercise in the HNC surgical care 
pathway.

Conclusions
This is the first study examining the feasibility of assess-
ment of PROs, physical function, and in-hospital mobi-
lization in the surgical care pathway for HNC patients. 
An effective, multidisciplinary collaboration between 
researchers, exercise specialists, and clinicians supported 
the development of new clinical workflows in HNC surgi-
cal care to support the current work. Overall, the results 
from the present study support that PROs and in-hospi-
tal mobilization, tracked with wearable technology, may 
be feasible and important outcomes to consider in future 
work examining exercise prehabilitation for HNC surgi-
cal patients.
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