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Abstract

Obijective: It is hypothesized that patients who are actively provided with more
treatment-related education may report increased satisfaction and have improved
overall outcomes. The aim of this study was to demonstrate the feasibility of an
audiovisual education platform in patients undergoing head and neck surgery and to
investigate whether patients using this module reported increased satisfaction.
Methods: This was a prospective pilot study of patients undergoing major head and
neck reconstructive surgery who were randomized to either (1) control group or
(2) intervention (i.e., in-patient audiovisual educational module). Both study groups
then completed a discharge survey.

Results: Total 35 patients were recruited into the study (N = 16 Intervention; N = 19
Control). Patients in the intervention group reported an increased satisfaction with
their overall outcome. Exactly 87.5% (14 of 16) found the intervention to be
“Extremely useful,” “Quite useful,” or “Sometimes useful.” Exactly 68.8% (11 of 16)
would recommend similar patients to receive the same educational intervention.
However, there was no significant difference in patients' perceived level of involve-
ment amongst the two groups. For future improvements to the intervention, patients
requested further information such as how to look after themselves, postoperative
radiation, course in hospital, and nutrition.

Conclusion: This pilot study demonstrated the feasibility of an audiovisual education
platform in the postoperative setting for patients undergoing major head and neck
reconstructive surgery. Although most patients found the module useful, future steps
will incorporate patient feedback to further improve the educational platform and
confirm the current preliminary impressions in prospective studies.

Level of Evidence: 1b
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1 | INTRODUCTION

Head and neck cancer (HNC) is the seventh most common cause of
cancer globally and has a propensity for treatment-related morbidity
including decreased communication, reduced nutritional status, and
body-image dissatisfaction.>? Patients with HNC commonly seek edu-
cation across all phases of their cancer journey from pre-treatment to
long-term follow-up.3# Patients are most vulnerable in the initial post-
operative period given the anxiety regarding treatment-related disfig-
urement and dysfunction.’ This is further complicated by
communication challenges, particularly if they have a tracheotomy or
difficulty articulating due to extensive surgical resection.® Hence,
patients need education by the health care team on recovery and
planning for discharge.

Patient-centered education entails informing patients about their
condition, surgical course, management of postoperative symptoms,
and expected recovery both in hospital and following discharge.”
However, as patients are seen by a multidisciplinary care team in the
postoperative period, there may be variability in the information
received from each member and consolidating the vast amount of
information presented to them may be overwhelming. Delivery of
education in multiple sittings and incorporating an audiovisual compo-
nent with written material is associated with increased patient satis-
faction, improved education (e.g., information retention and recall),
and health outcomes.”® Overall, we hypothesize that a platform that
merges patient-centered information into a reliable resource and is
always available to patients will result in improved patient outcomes.
This study aims to assess whether use of an audiovisual teaching
module delivered on a digital platform for HNC patients undergoing
ablative and reconstructive procedures has an impact on patient satis-
faction and perceived quality of medical care.

2 | MATERIALS AND METHODS

2.1 | Study design

Following institutional review board (H16-01039), a prospective ran-
domized pilot study was conducted at a Quaternary Head and Neck
Oncology Unit. All patients (age > 19) undergoing free flap recon-
structive surgery for a confirmed primary head and neck malignancy
diagnosis were identified and approached by a Research Assistant
(RA) to be included in the study. Patients were excluded if they pre-
sented with recurrent or metastatic disease, were unable to use the
electronic tablet due to cognitive limitations, could not read or speak
English, or did not understand the conduct of the study.

Following informed consent, patients were randomly assigned to
either the “control” or “intervention/patient-centered outcome
(PCO)” group. At the preoperative visit, baseline demographic data
(e.g., age, gender) were collected from the patient's medical record.
Clinical data pertaining to tumor site, presence of tracheotomy, recon-
structive option, and length of stay (LOS) in hospital were collected

from the medical records following patient discharge.

The study workflow is presented in Figure 1. Briefly, only patients
within the PCO group completed the educational module starting on
postoperative day (POD) 1 and then once every other day. Through-
out their admission, the surgical team was blinded as to which
patients were receiving the intervention as only the RA administered
the tablet to the PCO arm. Both groups then completed a discharge
survey prior to discharge from hospital. All study patients were pro-
vided with the same standard of care regardless of the research arm

that they were placed in.

2.2 | Educational module

The audiovisual module was uploaded onto a survey tool (Qualtrics,
Provo, UT) and displayed on an electronic tablet connected to a
secure hospital internet server. This digital platform complies with the
BC Freedom of Information and Protection of Privacy Act and stores
and backs up the data in Canada. The educational module included
11 multiple-choice questions (Appendix 1) related to several previ-
ously identified critical domains within the physical, medical, and emo-
tional domains as these have been deemed as the top three important
domains for patients undergoing treatment following a new HNC
diagnosis.> Questions pertained to topics of pain, oral care, mobility,
presence of a foley or tracheotomy, current diet, and self-care.® Once
each question was answered, the patient received carefully crafted
educational feedback in an audiovisual format. The goal of the expla-
nation was to provide information regarding the asked question
(e.g., pain management) and reiterate key milestones that patients
should meet during the postoperative stay prior to discharge. The
content of the educational module was created in collaboration with
the senior author, nurse clinician, residents, and RA. The content was
then independently reviewed by two non-biased head and neck sur-
geons and an additional nurse clinician. The images and patient-care
pathway were designed by a dedicated medical illustrator. An example
of a question with its respective answer is shown in Figure 2AB.
Patients in the PCO group also had a patient-care pathway poster at
the bedside highlighting the expected admission course following
their surgery (Figure 3). The complete educational module can be

viewed in Appendix 1.

2.3 | Discharge survey

On their discharge date, study participants in both groups completed
the discharge survey which included 19-22 questions depending on
group (Appendix 2). This questionnaire assessed for the (1) level of
satisfaction with various levels of care they received in hospital and
(2) perceived level of involvement by the patient, both assessed on a
5-point Likert-scale. For those within the PCO arm, they were also
asked about the usefulness of the educational module and if they
would recommend similar patients to utilize this intervention to serve
as feedback for future improvement of the module. Completion of the

discharge survey concluded their participation in the study.
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FIGURE 1 Study workflow from
patient recruitment until end of study
period. EOD, every other day; POD,
postoperative day.

Hospital
Admission

Discharge
Day

2.4 | Statistical analysis

Descriptive data were classified using “mean” for patient variables
such as age. To assess a difference between POD1 and POD5 educa-
tional module scores within the PCO group, a paired t-test was per-
formed. A Student's t-test was used to assess for significance
between the control and intervention group's discharge questionnaire
answers. A p-value of <.05 was considered to be significant. Given the
pilot nature of the study, a sample size calculation was not conducted.
All statistical analysis was performed via Python version 3.7 (Python
Software Foundation).

3 | RESULTS

Overall, 35 patients were recruited into the study including 19 (54%) in
the control group and 16 (46%) in the PCO group. The baseline and clini-
cal characteristics of patients are shown in Table 1. There was no signifi-
cant difference in age, sex, LOS, bony flap distribution, or proportion of

patients undergoing a tracheotomy between the control and PCO group.

3.1 | Educational module
Only patients in the PCO group received the educational module
(i.e., intervention). From 16 patients within the PCO group, one

patient was unable to complete the modules due to difficulty using

Enrolment and

Patient
Randomization
\4 A\ 4
Control Group Intervention
Standard in-hospital Group
teaching Educational Module
Surgery
> Head and neck <
malignancy with free flap
reconstruction
Standard in- Educational
hospital < > Module
teaching PODI1 + EOD
Discharge
Survey

the tablet and was thus only included in the discharge survey analysis
component. All PCO patients reported an improvement in their ambu-
lation and diet between the first and last day in the hospital (p < .05).
Compared to the first day, patients could (1) sit in a chair and (2) walk
around for significantly longer time periods on the last day. On the
last day of hospital stay, patients were also able to (1) consume more
solid food (p = .028) and (2) get closer to their preoperative diet
(b = .003). Finally, patients felt more ready to be discharged on their
last day in hospital (p = .002). Questions pertaining to urinary catheter
and breathing tube were not included in the analysis as most patients
had their catheter removed on POD1-2 and not all patients under-
went a tracheotomy. Table 2 demonstrates the change in score for

each survey question between POD1 and POD5.

3.2 | Discharge survey

The discharge survey was completed by both study groups and
divided into three main categories: (a) patient satisfaction with care
received, (b) perceived level of involvement, and (c) usefulness of PCO

(if within the intervention group).

3.2.1 | Patient satisfaction with care received

Patients in both groups were asked to rank their satisfaction with the

(1) surgeon, (2) medical team, (3) office staff, and (4) overall outcome
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1. How would you describe your pain? (Scale: 0-10)

No Pain Worst Possible Pain
0 3 2 3 4 5 6 7 8 9 10
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No A Little A Little Even More A Whole Lot Worst
Pain Pain More Pain Pain Of Pain Pain

Pain after your operation is normal.

There are many pain medications available for you to use, and you
should ask your nurse for more medication if you are in
discomfort.

Reducing your pain and improving your comfort can increase your
mood and make you more likely to get up, which speeds up your

recovery.

FIGURE 2

on a 5-point scale ranging from “Not satisfied” to “Satisfied.” Average
patient satisfaction in each of the four categories was greater than
4. The PCO group reported slightly higher satisfaction with the sur-
geon, medical team, and office staff (Table 3). There was also a differ-
ence in patient's perception of their “overall” outcome between the
control (4.47) and PCO group (5.0) (p = .018).

3.2.2 | Perceived level of involvement
Patients rated their perceived level of involvement (5-point scale) sur-
rounding their pain, plans for functional recovery (e.g., breathing,

swallowing, speech), active involvement in own care, and feeling

(A) Sample question from the in-patient educational module.(B) Sample answer from the in-patient educational module

positive toward the future (Table 3 - Q5-16). The PCO group scored
better in all domains related to their perceived level of involvement.
Patients in the PCO group felt significantly more positive about the
future. Finally, there was a positive trend within PCO group patients
having improved perception related to their pain, breathing, and swal-
lowing compared to the control group.

3.2.3 | Usefulness of in-hospital education
Although only the PCO group completed the educational module, the
control group continued to receive routine education as part of the

current standard of care. Amongst both groups, there was no
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FIGURE 3 Patient-care pathway poster for the intervention cohort
TABLE 1 . S'ummary of patient X Control group N = 19 PCO group N = 16 p-Value
characteristics in the control and patient-
centered outcome (PCO) group Age (years) 59.3+15.8 66.2+7.9 12
<40 3(15.8) 0(0)
40-50 1(5.3) 0(0)
50-60 3(15.8) 4(25)
>60 12 (63.2) 12 (75)
Female (%) 36.8 50.0 45
Charlson Comorbidity Index 3.7+2 35+2 79
Length of hospital stay (days) 12.2 10.8 .65
Bony flap (%) 57.9 43.8 42
Flap type
Radial forearm (n/%) 7 (36.8) 5(31.3)
Fibula (n/%) 8(42.1) 6(37.5)
Scapula (n/%) 3(15.8) 1(6.3)
Anterolateral thigh (n/%) 1(5.3) 4 (25)
Tracheotomy (%) 35.3 31.3 74
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TABLE 2 Inpatient survey questions for the patient-centered outcome group
Question Day 1 post-Op Day 5 post-Op p-Value
1. Compared to your normal diet at home, how much are you eating? 1.53 +0.83 3.0+ 1.56 .003
2. How long have you been sitting in a chair today? 2.13+0.92 3.0 £0.65 .022
3. How much are you walking? 2.67 +1.59 40+0.76 .012
4. How often does your mouth get cleaned by you or your nurse? 2.87 +1.25 3.47 +0.83 .057
5. | feel like | am actively being involved in my own care. 414 +1.29 4.53 + 0.64 139
6. | know what the plan is regarding my course in hospital. 40+ 136 40+ 1.07 .568
7. In how many days do you feel you will be ready to go home. 20+1.04 347 +13 .009
8. What would you be able to eat or drink by mouth right now? 22+101 3.13+1.19 .048
9. How would you describe your pain? (Scale: 0-10) 3.75+296 24+25 .05

TABLE 3 Discharge survey questions
Question Control group PCO Group p-Value
Patient satisfaction with care received
1. Rate your satisfaction with your surgeon. 4,83 +0.38 494 +0.25 .358
2. Rate your satisfaction with your medical team. 4.68 + 0.67 488 +£0.34 311
3. Rate your satisfaction with your office staff. 4.58 £ 0.9 494 £ 0.25 133
4. Rate your satisfaction with your overall outcome. 447 +0.84 5.0+0.0 .018
Perceived level of involvement
5. | feel my pain was adequately controlled when in hospital. 4.26 +1.05 481+04 .056
6. |1 knew what the plan was regarding my breathing every day. 3.74 £ 148 4.56 +0.89 .06
7.1 knew what the plan was regarding my swallowing every day. 3.89 £+ 1.37 4.62 +£0.89 .076
8. | knew what the plan was regarding my speech. 4.05+1.35 456 +0.89 .207
9. | felt very supported when in hospital. 4.53+0.84 469 +10 611
10. | felt that | was actively involved in my own care. 411 +1.29 4.62 +£0.81 171
11. | feel positive about the future. 3.84+142 462 +05 .045
12. How would you rate your quality of care received in hospital? (/10) 9.05 + 1.68 9.38 + 1.09 .515
13. How would you rate your physical health? (/10) 8.16 £ 2.36 8.62+1.2 48
14. How would you rate your confidence level? (/10) 8.53 + 2.04 8.94+ 124 486
15. How would you rate your stress level? (/10) 795+22 494 + 3.09 .002
16. How would you rate your satisfaction with life? (/10) 8.39 + 2.38 90+11 352
In-hospital education
17. How did you feel about the education you received in hospital? 3.68 £ 1.53 419 £0.83 .248

Abbreviation: PCO, patient-centered outcome.

significant difference in how patients felt about the education they
received in hospital (Table 3 - Q17). However, PCO patients found
their education useful to a larger degree compared to the control
group. Exactly 87.5% (14 of 16) of the PCO patients found the inter-
vention to be “Extremely useful,” “Quite useful,” or “Sometimes use-
ful” and 68.8% (11 of 16) would recommend (“Strongly agree” or
“Agree”) other similar patients to receive the same educational inter-
vention. Patients were also given the opportunity to provide feedback
pertaining to their education. Intervention patients appreciated the
repetitive nature of the module and the incorporation of audio with
the written segments. One patient stated that it taught them “how to

look after” themselves. Nonetheless, patients also wanted further

information about postoperative radiation, course in hospital, surgical
side effects, and nutrition. Within the control arm, patients wanted
more brochures and additional health care members providing teach-
ing to the patients.

4 | DISCUSSION

This prospective pilot study aimed to study the feasibility of adminis-
tering an audiovisual education module in the postoperative setting
for patients undergoing major head and neck reconstructive surgery.
Overall, PCO patients reported a high level of satisfaction with their
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care, found the educational content useful, and would recommend it
to others undergoing similar procedures. Although prior studies high-
light the importance of addressing postoperative symptoms, there is
still an unmet informational need identified by head and neck surgery
patients.>? 1! Therefore, this module serves as the foundational plat-
form which with further improvement, can be integrated into the sur-
gical workflow for HNC patients.

41 | Patient satisfaction

Patients in the PCO group reported significantly higher satisfaction
with the “overall” outcome of their surgery (Table 3, Q4). They also
reported slightly higher satisfaction with the surgeon, medical team,
and office staff compared to the control group, which although multi-
factorial, may be partly due to the intervention. The educational plat-
form also aimed to encourage self-involvement and communication;
factors which have been linked with post-visit satisfaction.*> Com-
pared to the control group, PCO patients reported knowing their hos-
pital recovery plan better and feeling more actively involved in their
care as time elapsed in the postoperative period. Therefore, the
results of this pilot study may serve as the motivation for future stud-
ies to further incorporate multimodality education into the postopera-
tive care pathway.

4.2 | Physical domains
Pain management is the second most desired information for HNC
patients recently diagnosed with cancer or undergoing treatment.®
Effective pain management is crucial in a patient's recovery as it is
associated with reduced length of hospital stay, faster recovery,
improved quality of life, and decreased morbidity.2*>~*> PCO patients
were encouraged to discuss options available for pain management
with their care team. The PCO group felt their pain was better man-
aged during their hospital stay compared to the control group, which
may have been due to the additional education through the educa-
tional module. Therefore, employing multimodal analgesia and incor-
porating education can improve patient satisfaction following major
reconstructive surgery.16

Our module emphasized the benefits of early ambulation in accel-
erating patient recovery from surgery and reducing rates of blood
clots, postoperative complications, and length of hospital stay.}®* PCO
patients progressed as expected with regards to their ambulation and
were able to sit in a chair and walk for significantly longer periods by
discharge day. Approximately half of the PCO group was able to walk
at least short distances on the first POD. Although the module may
have served as a motivator and reminder for ambulation, it is rather
difficult to decipher an effect size from this early finding. Neverthe-
less, while various surgical and patient factors affect a patient's ambu-
latory status, we believe providing information on a recurring basis
can accelerate a patient's recovery and motivate patients to be key

drivers in their own recovery.*’

Changes in eating patterns following head and neck surgery may
have a negative impact on patients' physical, emotional, and social
functioning.'® As patients are typically unsure of their diet progres-
sion, we felt it is important to address this theme continuously
throughout their treatment by highlighting reasons for placement of a
feeding tube and how their diet would be advanced. PCO patients
also felt they knew their swallowing plan better than their counter-
parts. As swallowing is one of the unmet needs of head and neck sur-
gical patients, the module aimed to fill in that knowledge gap
especially in the early postoperative period and will continue to be

refined with further patient input.

43 | Emotional domains

Within the immediate postoperative period, patients undergoing head
and neck surgical procedures experience anxiety regarding treatment-
related disfigurement and dysfunction.> Therefore, the discharge sur-
vey included several emotional-domain related questions to assess
the utility of the educational module in this regard. Patients in the
intervention group felt significantly more positive about the future
and reported lower stress levels. Optimism has been associated with a
higher quality of life in the treatment of patients with cancers of the
upper aerodigestive tract and thyroid cancer.2??° Additionally, HNC
surgical patients who engage in self-care activities have shown to
have decreased anxiety levels.® High anxiety levels in the pre and peri-
operative periods have also been associated with lower quality of life
postsurgery.?%?2 Thus, interventions aimed at lowering patient's
stress could have an impact on their recovery. Although the results of
the study are preliminary, the observed optimism and decreased
stress levels in the PCO cohort could be attributed to the enhanced
education they received. Furthermore, we deliberately highlighted
aspects of a patient's quality of life that would improve with time to
provide hope to patients after discharge.

With regards to other questions within the emotional domain,
there were minimal differences in patients' perception of physical
health, confidence level, and satisfaction with life by discharge day.
Although the intervention group did score higher compared to the
control group, there was not a statistically significant difference which
may have been attributed to the small sample size of the study. Over-
all, the emotional domain results reflect short-term changes in the
immediate postoperative period and the intervention's long-term

impact should be further explored in future studies.

44 | Usefulness of educational material

HNC patients recently diagnosed or undergoing treatment prefer
more medical information related to their disease, treatment, and
posttreatment sequalae.® However, they prefer to have most of the
information at the outset of treatment as opposed to an incremental
format.2® Similarly, we provided PCO patients with all the information

at once but with repetitions during their postoperative recovery
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period. Our intervention incorporated audiovisual formats with rou-
tine standard of care for several reasons: (1) Patients can be confused
in the days immediately following surgery and benefit from guidance.
(2) Patients can be overwhelmed by the wealth of information pre-
sented only one time. (3) Repetition can consolidate the information.
(4) Providing information in multiple formats can help with informa-
tion recall.?*

Given that one-on-one teaching can be particularly challenging
simply from a logistics and resource utilization perspective, we felt
that an audiovisual education module would be a practical alternative
especially as patients have indicated this modality as an effective
method for postoperative education. In fact, patient-centered educa-
tional modules have been associated with increased patient
satisfaction, reduced nursing care needs, and increased confidence in
self- care.>2?°728 |n this study, PCO patients better perceived the edu-
cation they received in hospital. Over two-thirds of patients in this
arm would recommend similar patients to undergo the educational
module while in hospital as part of their postoperative recovery jour-
ney. Our intervention allowed us to deliver reliable adjunct education
using a digital device in a recurring format for which the patient can
consolidate knowledge over time. The digital platform is an ideal
modality as it is user-friendly, can be revised with patient feedback,
and incorporates audiovisual media.

There are several limitations to the study. First, this is a pilot
study and as such we did not perform a sample size calculation. As a
result, the small number of participants may limit the reliability of the
presented results to a larger population. Second, we did not collect
information on the educational status of patients, but this may have
confounded the impact of the preferred education modality.® Third,
we did not stratify patient assignment based on patient variables such
as comorbidities or disease stage primarily due to the pilot nature of
the study. However, no significant differences existed amongst these
variables between the two groups. Most of the educational module
focused on the physical, medical, and emotional domain as that has
been deemed to be most important in the treatment phase for HNC
patients.® Additionally, patients were only informally involved in the
inception and initiation of this educational module. Indeed, the next
iteration of this module is being improved upon to include additional
information (e.g., adjuvant treatment, lifestyle modifications) based on
patient involvement, feedback, and integrating the practical, social,
and spiritual domains. Future prospective studies will also collect time
series data pertaining to foley removal, ambulation progression, tra-
cheostomy decannulation, and diet initiation and advancement to
assess whether the audiovisual intervention helps patients better fol-
low the projected recovery timeline.

Overall, the results of this study demonstrate the feasibility of
this intervention in the postoperative setting and potential benefit
that adjunct audiovisual education materials provide to HNC surgical
patients. The module served as a complementary resource to rein-
force the information that patients are provided by the physician,
nursing, and multidisciplinary care team. The intervention in this study
was well received and easy to use by the study patients. The results

of this study will set the foundations for performing a large

prospective randomized trial to confirm the current preliminary
impressions. Finally, we will aim to assess the long-term impact of our
digital education platform on patient satisfaction, and quality of life in

patients undergoing surgical treatment for HNC.

5 | CONCLUSION

This pilot study assessed the feasibility of a novel audiovisual educa-
tion module for patients undergoing major head and neck reconstruc-
tive surgery. The intervention was easy to implement, and most
patients found it to be useful and would recommend it for use in
patients undergoing similar procedures. Future studies are needed to
assess the long-term impact of this intervention following discharge
from hospital with further expansion to other subsites of the head

and neck.
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