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Abstract

Purpose—To evaluate the feasibility and acceptability of a multimedia self-management (MSM)
intervention to prepare patients and family caregivers for lung surgery.

Patients and Methods—This is a quasi-experimental, two-group, sequential enrollment pilot
study of a four-session multimedia intervention (audio/visual + print) to enhance self-management
and QOL for patients and family caregivers. The intervention, Preparing for Lung Surgery, begins
before surgery, and continues through hospitalization and discharge, with two telephone support
sessions after discharge. Outcomes were assessed before surgery (pre-intervention), at discharge,
and 2-4 weeks post-discharge (post-intervention). Patient outcomes were assessed using the
FACT-G (QOL), MDASI and FACT-PSI (symptoms), self-efficacy, surgery-related knowledge,
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and patient activation. Family caregiver outcomes included COH-QOL-Family (QOL), Caregiver
Burden Scale, and knowledge. Paired #tests were used for exploratory evaluations of score
changes from pre- to post-intervention.

Results—Sixty participants (38 patients, 22 family caregivers) enrolled in the study (70%
accrual). Post-intervention scores were significantly improved for patients’ emotional QOL
(p=0.001). Trends for improvements were observed for patient self-efficacy, surgery-related
knowledge, activation. Family caregivers’ surgery-related knowledge was significantly improved
(p=0.02). Overall, participants were highly satisfied with the acceptability/usability of the
intervention (3.6 to 3.7/4.0).

Conclusion—A standardized multimedia self-management intervention was feasible and
acceptable in supporting readiness and preparedness for lung surgery and postoperative recovery.
A larger randomized trial is needed to verify the impact of the MSM intervention on patient/family
caregiver outcomes and healthcare resource use.

MicroAbstract
This study pilot-tested a multimedia self-management (MSM) intervention for lung surgery
patients and family caregivers. We administered the intervention to 60 patients/family caregivers
from before surgery to 2—4 weeks after. Trends for improvements were observed in scores for self-
efficacy, knowledge, activation, and emotional QOL. Patient-centered models of surgical care are
needed to improve QOL and reduce undesirable healthcare resource use.
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Introduction

Surgery is an essential component of curative therapy for lung cancer. The majority of
patients with early stage lung cancer (70%) undergo surgery.! Surgical procedures are
complex and invasive; patients often suffer from an abrupt increase in unpleasant symptoms,
impaired functional status, and poor quality of life (QOL) after surgery.2 3 Historically, the
use of increasingly radical oncologic surgery to improve cure rates was the primary goal for
cancer surgeons.* Recent technological advances resulted in the rapid uptake of minimally
invasive procedures to treat lung malignancies. Due to these advances in surgical care, as
well as changes in the healthcare environment, patients are discharged from the hospital
earlier after lung surgery. This is despite an aging population that suffers from greater co-
morbidities (pulmonary, cardiovascular) and impaired physical functioning. Consequently,
the majority of postoperative recovery occurs in the community, with family caregivers
providing the majority of care at home.

Surgical patients and family caregivers experience multiple physical and psychological
stress prior to resection.® This begins with the treatment decision-making process, where
surgeons provide an explanation of the proposed procedure, risks, benefits, and post-
operative recovery. Consequently, patients and families can be easily overwhelmed and
experience challenges in retaining the information provided. Studies have shown that
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preoperative education could help patients and families cope with the stressful events,
alleviate anxiety, increase self-efficacy, and support postoperative recovery activities.®
However, most of the evidence focused on general surgery.%: 7

Family caregivers frequently report unmet needs in all QOL domains. Our previous research
suggests that lung cancer family caregivers experience significant psychological distress,
higher caregiver burden, and decreased QOL related to their caregiving role.8-11 patients and
families often experience heightened feelings of powerlessness before and after surgery.12: 13
The rapid transition from postoperative hospitalization to self-management at home is often
threatened by unmet discharge needs.1# Patients and families are often expected to take
responsibility for managing recovery at home while still experiencing the physical and
psychological effects of surgery.1 16 As postoperative care continues to move further into
the home setting, lung surgery patients and family caregivers may be ill-prepared for
recovery at home. This can potentially result in significant morbidity, undesirable healthcare
resource use, and immense social and economic costs. The current literature offers few
patient- and family-centered models of care in lung surgery. The purpose of this pilot study
was to evaluate the feasibility and acceptability of a multimedia self-management (MSM)
intervention to prepare patients and family caregivers for lung surgery.

Patients and Methods

Study and Intervention Design

This was a quasi-experimental, two-group, sequential enrollment pilot study of the MSM
intervention, Preparing for Lung Surgery. The systematic development and content of the
intervention was described elsewhere.1” Briefly, the MSM intervention is a multi-
component, multimedia model of care designed specifically for lung surgery. It provides
one-on-one coaching with cancer patients and family caregivers, targeting knowledge and
skills in symptom management, self-care, and post-operative recovery activities. The
intervention includes video, handbook, and phone calls at home after hospital discharge. The
inclusion of different media provides participants with alternative modes of learning. A
recent meta-analysis found that video interventions in cancer were as effective, and in some
RCTs, superior in knowledge transfer to print materials alone.18 Content in the video and
handbook are identical, with more details provided within the print materials. The handbook
was designed to complement the video to enhance pre-operative preparation and
postoperative recovery activities.

The intervention is based on the Chronic Care Self-Management Model (CCM).19-21 The
CCM improves patient and family caregiver outcomes through proactive planning,
knowledge enhancement, self-efficacy (confidence in self-management) and activation
(confidence in managing and coordinating overall healthcare).22-2 It is also defined within
the context of the family, and recognizes the unique self-management needs of FCGs.16: 25
The MSM intervention combines both traditional (information and technical skills) and self-
management education (enhance activation and self-efficacy).1’ Intervention content is
divided into four sessions (Table 1). Session 1 focuses on what to expect before surgery and
during hospitalization after surgery. Session 2 focuses on what to expect after discharge.
Sessions 3 and 4 involves two telephone supports after discharge.
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Sample and Setting

Patients with confirmed diagnoses of lung cancer or a secondary malignancy of the lung,
who were English-speaking and scheduled to undergo surgery, were eligible for participation
in the study. Once enrolled, patients were asked to identify a family caregiver to participate
in the study. Family caregivers were defined as either a family member or friend who
provided the majority of care after surgery. Patients who did not have an identified family
caregiver were included in the study. The rationale for inclusion of both patients with and
without a family caregiver was for practical purposes to complete the pilot study within a
12-month timeframe. Participants were recruited from the thoracic surgery outpatient clinic
of a National Cancer Institute-designated comprehensive cancer center located in Southern
California.

Participant Outcome Measures

Patient QOL was assessed using the Functional Assessment of Cancer Therapy tool, which
contains 27-items that measures physical, social/family, emotional, and functional well-
being. All items are scored on a 5-point Likert scale (0=not at all; 4=very much).26 The MD
Anderson Symptom Inventory (MDASI) and FACT-Pulmonary Symptom Index (PSI) were
used to assess symptoms. The MDASI contains 13 symptom items and assesses the
symptom severity and impact on daily functioning (0-10 scale).2” The PSI contains 4 items
that assessed dyspnea, cough, chest tightness, and ease with breathing on a 5-point Likert
scale.28 Self-efficacy was assessed using a modified, 8-item version of the Self-Efficacy
Scale developed by Lorig and colleagues.?® The scale evaluates the patient’s perceived
confidence in performing self-care activities before and after surgery. Patient knowledge was
assessed using a 10 item tool developed by the investigators to evaluate knowledge transfer
on self-management before and after surgery. The Patient Activation Measure (PAM)
assessed “activation”, which reflects a patient’s level of engagement and empowerment in
their healthcare.23 Clinical, surgical, and healthcare resource use outcomes were obtained
through a review of electronic medical chart records.

Family caregiver QOL was assessed with the City of Hope-Quality of Life—Family (COH-
QOL-Family). This 37-item tool measures QOL in the physical, psychological, social, and
spiritual well-being domains.3%: 31 Caregiver burden was assessed with the Montgomery
Borgatta Caregiver Burden Scale (MBCBS). This 14-item tool measures the impact of
caregiving on three dimensions of burden: objective, subjective demand, and subjective
stress.32 Family caregiver knowledge was assessed using a 10 item tool developed by the
investigators to evaluate caregiver knowledge transfer on self-management before and after
surgery. Finally, participants in the intervention group completed a satisfaction tool to assess
usability and acceptability of the MSMI.

Study Procedures

Study procedures and protocol were approved by the Institutional Review Board. Eligible
patients were identified and referred by the thoracic surgical team. Patients and family
caregivers were invited to participate following decisions to undergo surgery for treatment or
3-7 days before surgery. All participants provided voluntary informed consent prior to
enrollment. Participants were sequentially-enrolled, with patients/family caregivers in the
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control group enrolled first, followed by the intervention group. Upon enroliment,
participants completed baseline surveys before surgery. Session 1 of the MSM intervention
was delivered 3-7 days before surgery. In this session, the video was viewed by patients and
family caregivers during a routine pre-operative outpatient visit. The intervention handbook
was given to participants following viewing, and key contents were reviewed. After surgery,
participants viewed the Session 2 video within 24 hours of planned discharge. Handbook
content was reviewed following video viewing. Outcomes were assessed prior to discharge.
Sessions 3 and 4 (telephone support) were delivered at day 2 and day 7 post-discharge.
Outcomes were reassessed at the first post-operative outpatient visit (approximately 2—4
weeks post-discharge).

Statistical Analysis

Results

Data from Cardiff teleforms were scanned into a relational database and audited for accuracy
prior to analysis. Descriptive statistics were used to summarize participant demographics,
clinical/surgical characteristics, outcomes, data abstracted from medical chart reviews, and
acceptability/usability of the intervention, and Fisher’s exact test or the Wilcoxon rank-sum
test were used to compare discrete and continuous variables (respectively) between Control
and Intervention groups. Established instruments were scored according to standard
instructions, and appropriate descriptive statistics were computed. Cronbach’s alpha was
calculated for the PAM and Self-Efficacy Scales to assess reliability of those tools for our
specific study population. We explored changes in outcome scores using paired #tests from
pre-intervention (baseline) to 2—4 weeks post-discharge (post-intervention).

Of those eligible for the study in a 12-month period, an estimated 70% chose to participate
in the study. The most common reasons for patients declining participation were being too
overwhelmed (72%) and severe illness (28%). Being too busy (64%) and too overwhelmed
(36%) were the most common reasons for family caregivers to decline participation. A total
of 44 patients and 29 family caregivers (N=73) provided informed consent for study
participation. Of this total, 6 patients and 7 family caregivers (N=13) dropped-out of the
study (17.8% attrition). Reasons for drop-out included severe illness (56%), being
overwhelmed (24%), and no longer wanting to participate (20%). After accounting for
attrition, a total of 60 participants completed the study (38 patients, 22 family caregivers).

Mean age for patients was 66.8 for usual care and 64.5 for the intervention group. For family
caregivers, mean age was 60.5 for usual care and 59.5 for intervention group. The majority
of family caregivers (81.8%) were female (Table 2). Demographic variables among patients
varied between the two groups with respect to education level and marital status, with all
other demographic data being comparable. A larger percentage of the intervention patients
indicated to have a college or graduate degree (100% vs. 68.4%) and identified themselves
as married or partnered (84.2% vs. 47.4%) compared to the usual care patients. Caregivers
were comparable with regards to all demographic variables collected.

The majority of surgical procedures were minimally invasive (73.7%). Mean length of stay
was similar between groups (3.8 days for usual care, 3.2 for intervention). The majority of
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patients were treated for primary lung cancer (78.9%). Usual care patients were more likely
to undergo lobectomy (84% vs. 47%, p < .005). There were no other significant group
differences in patients’ clinical and surgical characteristics (Table 3).

Participant Outcomes

For patients who received the MSM intervention, scores for total QOL improved, although
the improvement was not statistically significant (Table 4). Emotional QOL was
significantly improved post-intervention for the intervention group (19.9 vs. 15.9, p=0.001).
This improvement is clinically meaningful, as a 3-point difference is considered a minimally
important difference (M1D).33 There were no significant improvements in total QOL and
subscale scores for the usual care group. Pulmonary symptoms in the usual care group was
significantly worse post-intervention (p=0.01). Surgery-related knowledge was significantly
improved for patients in the intervention (p=0.003). There was a trend for significant
improvement in self-efficacy (p=0.1) for the intervention group. Patient activation improved
an average of 3.8 points post-intervention. Although this improvement was not statistically
significant, this represents a clinically meaningful difference, as even a 3-point difference is
considered a MID for confidence in managing health behaviors.3* Overall reliability was
excellent for the PAM, with Cronbach’s alpha measured at 0.92. Cronbach’s alpha for the
Self-Efficacy Scale was 0.89. We did not observe statistically significant differences in pre-
and post-intervention score changes for family caregivers overall. However, family caregiver
surgery-related knowledge score was significantly improved post-intervention for both the
usual care and intervention groups.

For healthcare resource use, 8 patients (42.1%) in the intervention group and 7 patients
(36.8%) in the usual care group had an unscheduled outpatient encounter after surgery. For
patients who received the MSM intervention, all unscheduled encounters were for triage
phone calls. One patient in the usual care group had an urgent care/evaluation and treatment
center visit (5.3%). The majority of unscheduled encounters were for symptom management
(36.8%). Patients in the usual care group had more supportive care services referrals (73.7%
versus 42.1%). These services included clinical nutrition, pain service, physical and
pulmonary rehabilitation, clinical social work, and psychology/psychiatry. There were no
statistically significant differences between-groups for healthcare resource use.

Intervention Evaluations

A total of 16 patients and 10 family caregivers completed the satisfaction tool to assess
acceptability and usability of the intervention (26/30 intervention group participants,
86.7%). Overall, participants have high-scaled evaluations for the intervention (Table 5).
Mean scores for patient acceptability/usability rating for the intervention handbook and
video was 3.6 to 3.7/4.0. Intervention evaluations from family caregivers were similar to
patients (3.1 to 3.6/4.0), although there was input that more content on supporting
caregivers’ emotional well-being and self-management should be included. Eighty-seven
percent of patients felt that the amount of intervention content was just right, and all patients
felt comfortable with the timing of the intervention. Thirty percent of family caregivers felt
that there was too little intervention content.
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Discussion

The MSM intervention, Preparing for Lung Surgery, was designed to prepare patients and
family caregivers for lung surgery and improve outcomes using a systematically-developed
self-management approach.1” While it may seem intuitive that there should be evidence-
based, standardized preparatory interventions in cancer surgery, very few exist in the current
literature. This may be secondary to several reasons: 1) time constraints for surgical teams,
2) lack of reimbursement for cancer educational and preparatory services, and 3) lack of
research efforts to design evidence-based interventions. As hospital stays have shortened, so
has the time available for preparing patients and families for lung surgery and postoperative
recovery. Current perioperative and postoperative care results in rapid transitions to recovery
at home and lack of formal assessment mechanisms between hospital discharge to first
postoperative clinic visit. The goal of the MSM intervention was to improve surgical care by
supporting the physical and psychosocial readiness and preparedness of patients and families
for early discharge and recovery at home. Our intervention is novel because it includes
family careqgivers. This design recognizes that patients and families are a unit, and
interventions in the peri-operative setting should address the needs of both.

One of the major goals of the MSM intervention was to empower and enhance patients’ and
family caregivers’ control of their own care. Empowerment, or “activation,” is a key
construct of self-management models of care, and the MSM intervention was developed
using this framework. While our pilot study was designed to assess feasibility and
acceptability of the intervention, we were able to observe trends for improvement in
outcomes such as emotional QOL, self-efficacy, activation, and knowledge. The
improvements in these outcomes suggest that patients and family caregivers gained
confidence, skills, and knowledge in managing their health. Improvements in self-efficacy,
knowledge, and activation are likely necessary for improvements in other key outcomes such
as QOL and healthcare resource use. The current evidence on self-management models of
care supports this concept. Evidence for these mechanisms are found in studies with chronic
ilinesses such as COPD35, diabetes38, and more recently, cancer survivorship.3” Importantly,
we found that participants generally derived benefits from the MSM intervention as
indicated by their scores on acceptability and usability. Overall, the intervention scored
highly for content, usefulness, and timing of the intervention.

Several important lessons could be noted from our pilot experience. First, although family
caregivers were overall satisfied with the intervention, several felt that overall there were too
little content to support caregiving needs. This deficiency may have resulted in our findings
where we did not observe significant improvements in family caregiver outcomes. In
response to the input, we plan on expanding family caregiver content across all components
of the intervention to more comprehensively address self-care and include content to
promote problem-solving skills. The problem-solving approach will include three key
components: 1) identification of perceived barriers to caregiving, 2) prior plans or strategies
to overcome these barriers, and 3) identify new strategies that are adoptable to foster positive
caregiving experience and promote family caregiver self-care. The problem-solving
coaching will be expanded throughout the intervention sessions to support caregiver skill-
building. Second, we encountered challenges to implementing the different sessions of the
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MSM intervention, particularly before surgery. All of our participants were enrolled
approximately 3—7 days prior to surgery. We were able to successfully accomplish this
through close collaborations with our thoracic surgery team. We utilized routine preoperative
outpatient clinic visits to deliver the intervention, thus eliminating the burden of an
additional visit for patients and families.

This study has several limitations that must be noted. First, this was a pilot feasibility study,
and our participant numbers were small. Therefore, our analysis was limited to feasibility
and acceptability, and pre-and post-intervention comparisons were exploratory in nature.
The study was not powered to determine differences between groups for key outcomes, and
perhaps would have shown greater statistical significance with larger numbers of
participants. Second, our results are likely biased because of challenges with including a
more diverse population. Nevertheless, we were able to enroll approximately 38% ethnic
minorities overall. Third, as patient and family caregiver QOL likely improves with time
after surgery?, it is not entirely possible with our current findings to claim definitively that
the observed improvements are due to the intervention alone. Based on our experience with
this pilot study, we submitted an NCI RO1 application to test the effects of the intervention in
a large, 5-year, randomized trial. The RCT will focus on lung cancer patients with family
caregivers only, and will explore mediators and moderators of dyadic outcomes and
reciprocal relationships. In addition, we will determine the effects of the intervention on
patient healthcare resource use and surgical outcomes (discharge disposition, readmissions).

Conclusion

The MSM intervention is a novel, multi-component (traditional information and technical
skills plus self-management education), multimedia (audio/visual plus print) intervention
focused on readiness and preparedness for lung surgery and postoperative recovery. We now
have evidence to report that the MSM intervention is feasible and acceptable for patients and
family caregivers. We also have exploratory evidence that demonstrates the potential impact
of the intervention on emotional QOL, self-efficacy, activation, and knowledge. This will set
the stage for a large randomized trial to determine the efficacy of the intervention on patient
outcomes, family caregiver outcomes, and healthcare resource use.
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Page 11

Clinical Practice Points

Surgery is a key component in the treatment for most patients with non-metastatic lung
cancer, but by its very nature, lung resection can significantly worsen QOL. Patients
experience pain, fatigue, loss of respiratory capacity, and decreased physical function
after lung cancer surgery. Family caregivers experience significant psychological distress
and decreased QOL related to their caregiving role. The current literature offers few
evidence-based, patient-centered models of care in cancer surgery. Taking into account
the critical importance of this unmet need, a multimedia self-management intervention to
prepare patients and family caregivers for lung surgery and post-operative recovery was
developed and pilot-tested. We found the intervention to be feasible and acceptable for
patients and family caregivers, with potential positive impact on emotional QOL, self-
efficacy, activation, and knowledge. This intervention has the potential to transform the
quality of surgical care for cancer patients and their families.
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MSM Intervention Content

Table 1

Session 1
What to Expect Before Surgery
What to Expect on the Day of Surgery
What to Expect After Surgery —
Recovery in the Hospital

Understanding Your Operation

Staying Smoke Free

Breathing Exercises (Incentive Spirometry)
Staying Active Before Surgery

Coping with Anxiety

Pre-operative clinic

Day of Surgery Admissions

Pain Assessment and Management

Chest Tube

Breathing Exercises (Incentive Spirometry)
Early Ambulation

Session 2
What to Expect When Healing at Home

Pain Assessment and Management

Cough and Breathing

Nutrition

Activities, Intimacy, Fatigue, Return to Work
Sleep

When to Call Your Doctor

Session 3 & 4:
Telephone Support

Pain Assessment and Management
Pulmonary Symptoms
Activities and Nutrition
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Clinical and Surgical Characteristics

Table 3

Control Intervention
(n=19) (n=19) p-value
Pre-op weight (kg), mean (SD) 79.4 (21.4) 79.8 (19.0) 1.0
Co-morbidities/Pre-op Risk Factors, N (%) yes
Hypertension 11 (57.9) 6 (31.6) 0.1
Coronary Artery Disease 3(15.8) 1(5.3) 0.6
Prior Cardiothoracic Surgery 2 (10.5) 0 (0.0) 0.5
Neoadjuvant chemotherapy 2(10.5) 4(21.1) 0.7
Treated <=6mo before surgery 2 (10.5) 4(21.1) 0.7
Preoperative radiation 1(5.3) 0(0.0) NA
Diabetes 5 (26.3) 3(15.8) 0.7
Chronic Obstructive Pulmonary Disease 3(15.8) 3(15.8) NA
Pulmonary Function
FEV1 % predicted, mean (SD) 93.3(22.7) 92.5 (21.6) 0.9
DLCO % predicted, mean (SD) 83.3(12.7) 89.3 (17.6) 0.3
Pre-op Zubrod Score, N (%)
0 - Normal activity, no symptoms 12 (63.2) 15 (78.9)
1 - Symptoms, fully ambulatory 5(26.3) 1(5.3)
2 - Symptoms in bed, <=50% of the time 1(5.3) 2 (10.5) o4
3- Symptoms in bed, 50 to <100% of the time 1(5.3) 1(5.3)
Surgical Approach
Minimally Invasive 16 (84.2) 12 (63.1)
Open 3(15.8) 7(36.8) o
Category of lung primary, N (%)
Lung cancer, NSCLC 17 (89.5) 13 (68.4)
Lung tumor, metastatic 2 (10.5) 6 (31.6) 02
Primary Procedure, N (%)
Wedge Resection 2 (10.5) 8(42.1)
Lobectomy 16 (84.2) 9 (47.4)
0.005
Bilobectomy 0(0.0) 1(5.3)
Pneumonectomy 1(5.3) 1(5.3)
Length of Stay (days), mean (SD) 3.8(2.2) 3.2(2.0) 0.3
Discharge Disposition, N (%)
Home 18 (94.7) 18 (94.7)
Extended care 1(5.3) 1(5.3) Lo
30 day Readmission, N (%0)
Yes 1(5.3) 3(15.8) 0.3
Return to OR, N (%) 4(21.2) 0(0.0) 0.04
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Intervention Evaluations

Table 5

Patients (N=16)

Family Caregivers (N=10)

Item b¢ SD X SD
Acceptability/Usability of Intervention

Higher score = higher satisfaction, range=0—4

Overall Acceptability Rating

Handbook 3.6 0.6 33 0.7
Video 3.6 0.6 31 0.7
Overall Usability Rating

Handbook 3.7 0.6 3.6 0.5
Video 37 0.6 32 0.8
Usability of Handbook

Instructions 3.4 0.6 3.2 0.8
Preparing family for surgery 3.4 0.9 33 0.5
What to expect before surgery 3.4 0.9 34 0.7
What to expect day of surgery 3.3 1.0 35 0.7
Pain assessment and management 3.4 0.8 34 0.5
Breathing exercises 3.7 0.5 35 0.5
Walking/ambulation 3.6 0.6 3.4 0.7
What to expect after discharge 35 0.6 35 0.5
When to contact MD 33 0.7 3.4 0.7
Additional resources 2.8 1.2 3.0 11
Usability of Video

Instructions 3.4 0.9 31 0.9
Preparing family for surgery 33 0.9 33 0.8
What to expect before surgery 3.4 0.9 31 0.9
What to expect day of surgery 3.4 0.9 3.2 0.8
What to expect after surgery 3.6 0.6 3.2 0.8
What to expect after discharge 35 0.6 34 0.8

Amount of content in video and handbook — N (%)

Too little 1(6.3) 3(30.0)
Just right 14 (87.5) 7 (70.0)
Too much 1(6.3)
Timing of intervention — N (%)

Just right 16 (100) 10 (100.0)

Clin Lung Cancer. Author manuscript; available in PMC 2018 May 01.

Page 18



	Abstract
	MicroAbstract
	Introduction
	Patients and Methods
	Study and Intervention Design
	Sample and Setting
	Participant Outcome Measures
	Study Procedures
	Statistical Analysis

	Results
	Participant Outcomes
	Intervention Evaluations

	Discussion
	Conclusion
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

