.

~» HHS Public Access

Author manuscript

WAL
AT

A

1duosnuepy Joyiny 1duasnuepy Joyny 1duosnuepy Joyiny

1duosnuepy Joyiny

e JAMA Oncol. Author manuscript; available in PMC 2016 November 01.

Published in final edited férm as:
JAMA Oncol. 2015 November ; 1(8): 1051-1059. doi:10.1001/jamaoncol.2015.2639.

Validity and Reliability of the U.S. National Cancer Institute’s
Patient-Reported Outcomes Version of the Common
Terminology Criteria for Adverse Events (PRO-CTCAE)

Amylou C. Dueck, PhD,
Mayo Clinic, Scottsdale, AZ, USA

Tito R. Mendoza, PhD,
University of Texas M. D. Anderson Cancer Center, Houston, TX, USA

Sandra A. Mitchell, PhD, CRNP, AOCN,
National Cancer Institute, Rockville, MD, USA

Bryce B. Reeve, PhD,
University of North Carolina, Chapel Hill, NC, USA

Kathleen M. Castro, RN, MS, AOCN,
National Cancer Institute, Rockville, MD, USA

Lauren J. Rogak, MA,
Memorial Sloan Kettering Cancer Center, New York, NY, USA

Thomas M. Atkinson, PhD,
Memorial Sloan Kettering Cancer Center, New York, NY, USA

Antonia V. Bennett, PhD,
University of North Carolina, Chapel Hill, NC, USA

Andrea M. Denicoff, MS, RN, ANP,
National Cancer Institute, Rockville, MD, USA

Corresponding author: Amylou C. Dueck, Mayo Clinic, 13400 E. Shea Blvd, Scottsdale, AZ 85259, (480) 301-6159,
ueck(@mayo.edu.

Additional National Cancer Institute PRO-CTCAE Study Group members are: Narre Heon, Mary Shaw, Sean Ryan, Liora P. Stark,
Laura Sit, Amy Thomassie, Wendy Pettus, Lucy Gansauer, Barbara Marconi, Angela Steele-Tilton, Donna Malveaux, Jennifer Wind
Narre Heon, BA (Memorial Sloan Kettering Cancer Center, New Yok, NY, USA) heonn@mskcc.org
Mary Shaw, BA (Memorial Sloan Kettering Cancer Center, New York, NY, USA) ShawM@mskcc.org
Sean Ryan, MS (Memorial Sloan Kettering Cancer Center, New York, NY, USA) ryans@mskcc.org
Liora P. Stark, MPH (Memorial Sloan Kettering Cancer Center, New York, NY, USA) Liorastark@gmail.com
Laura Sit, MS (Memorial Sloan Kettering Cancer Center, New York, NY, USA) laura.sit@gmail.com
Amy Thomassie RN, BSN, CCRC (The Cancer Program of Our Lady of the Lake and Mary Bird Perkins, Baton Rouge, LA, USA)

- Amy.Thomassie@pbrc.edu

Wendy Pettus (Gibbs Cancer Center, Spartanburg, SC, USA) WPettus@srhs.com

Lucy Gansauer, RN, MSN, OCN (Gibbs Cancer Center, Spartanburg, SC, USA) lgansauer@gibbscc.org

Barbara Marconi, RN (Helen F. Graham Cancer Center & Research Institute, Christiana Care Health System, Newark, DE, USA)
BMarconi@Christianacare.org

Angela Steele-Tilton, MSN (Helen F. Graham Cancer Center & Research Institute, Christiana Care Health System, Newark, DE,
USA) Angela.b.steele-tilton@wilmu.edu

Donna Malveaux (University of Texas M. D. Anderson Cancer Center, Houston, TX, USA) dmalveau@mdanderson.org

Jennifer Wind, MA (Dana-Farber Cancer Institute, Boston, MA, USA) Jennifer Wind@DFCI.HARVARD.EDU

Trial Registration: ClinicalTrials.gov NCT02158637; http://www.clinicaltrials.gov/ct2/show/NCT02158637


http://www.clinicaltrials.gov/ct2lshow/NCT02158637
http:ClinicalTrials.gov
mailto:Jennifer-Wind@DFCLHARVARD.EDU
mailto:dmalveau@mdanderson.org
mailto:Angela.b.steele+ilton@wilmu.edu
mailto:BMarconi@Christianacaro.org
mailto:lgansauer@gibbscc.org
mailto:Amy.Thomassie@pbrc.edu
mailto:laura.sit@gmail'com
mailto:Liorastark@gmail.com
mailto:ryans@-rnskcc.org
mailto:ShawM@mskcc.org
mailto:heonn@mskcc.org
http:dueck(�mavo.edu

1duosnuepy Joypny iduosnuepy Joyiny 1dlssnuepy Joyiny

yduosnuely Jouny

Dueck et al.

Ann M. O'Mara, PhD, RN, FAAN,
National Cancer Institute, Rockville, MD, USA

Yuelin Li, PhD,
Memorial Sloan Kettering Cancer Center, New York, NY, USA

Steven B. Clauser, PhD, MPA,
National Cancer Institute, Rockville, MD, USA

Donna M. Bryant, MSN, ANP-BC, OCN, CCRC,
The Cancer Program of Our Lady of the Lake and Mary Bird Perkins, Baton Rouge, LA, USA

James D. Bearden, MD, FACP,
Gibbs Cancer Center, Spartanburg, SC, USA

Theresa A. Gillis, MD,

Helen F. Graham Cancer Center & Research Institute, Christiana Care Health System, Newark
DE, USA

Jay K. Harness, MD,

The Center for Cancer Prevention and Treatment, St. Joseph Hospital of Orange, Orange, CA,
USA

Robert D. Siegel, MD, FACP,
Hartford Hospital-Helen and Harry Gray Cancer Center, Hartford, CT, USA

Diane B. Paul [Patient Advocate and Cancer Survivor],
Brooklyn, NY, USA

Charles 8. Cleeland, PhD,
University of Texas M. D. Anderson Cancer Center, Houston, TX, USA

Deborah Schrag, MD, MPH,
Dana-Farber Cancer Institute, Boston, MA, USA

Jeff A. Sloan, PhD,
Mayo Clinic, Rochester, MN, USA

Amy P. Abernethy, MD, PhD,
Duke University Medical Center, Durham, NC, USA

Deborah W. Bruner, RN, PhD, FAAN,
Emory University School of Nursing, Atlanta, GA, USA

Lori M. Minasian, MD, FACP,
National Cancer Institute, Rockvilie, MD, USA

Ethan Basch, MD, MSec, and
University of North Carolina, Chapel Hill, NC, USA

on behalf of the National Cancer Institute PRO-CTCAE Study Group”

Tito R. Mendoza: tmendoza@mdanderson.org; Sandra A. Mitcheli: mitchits@mail.nih.gov; Bryce B. Reeve:
bbreeve@smail.unc.edu; Kathleen M. Castro: kathleen.castro@nih.gov; Lauren J. Rogak: rogaki@mskcc.org; Thomas M.
Atkinson: atkinsot@mskec.org; Antonia V. Bennett: avbenn@unc.edu; Andrea M. Denicoff: denicofa@mail.nih.gov; Ann
M. O'Mara: omaraza@mail.nih.gov; Yuelin Li: LiY12@mskcc.org; Steven B. Clauser: sclauser@pcori.org; Donna M. Bryant;
dbryantnp@cox.net; James D. Bearden; ibearden@srhs.com; Theresa A. Gillis: TGills@christianacare.org; Jay K.

JAMA Oncol. Author manuscript; available in PMC 2016 November 01.

Page 2


mailto:jbea�en@-srtrs.com
http:dbryantnp@co\.net
http:tuet�n.Li
http:omaraa@ma�.n�h.gov
mailto:Ben�ett:_av�enn@u1".�o'u
mailto:atklnsot@mskcc.orq
http:bbreeve@ema�r'unc.edu
http:mitchlls@ma�l.n�h.gov
mailto:tmendoza@mdanderson.org

1duosnuely Joyiny 1duosnuey Joyiny 1duosnuepy Joyiny

1duosnuep Joyiny

Dueck et al. Page 3

Harness: jkharness@gmail.com; Robert D. Siegel: ROBERT_SIEGEL@bshsi.org; Diane B. Paul:
funnylady93@nyc.rr.com; Charles S. Cleeland: ccleeland@mdanderson.org; Deborah Schrag:
deb_schrag@dfci.harvard.edu; Jeff A. Sloan: jsloan@mayo.edu; Amy P. Abernethy: amy.abernethy@duke.edu; Deborah
W. Bruner: deborah.w.bruner@emory.edu; Lori M. Minasian: minasilo@mail.nih.gov; Ethan Basch: ebasch@med.unc.edu

Abstract

Importance—Symptomatic adverse events (AEs) in cancer trials are currently reported by
clinicians using the National Cancer Institute's (NCI) Common Terminology Criteria for Adverse
Events (CTCAE). To integrate the patient perspective, the NCI developed a patient-reported
outcomes version of the CTCAE (PRO-CTCAE) to capture symptomatic AEs directly from
patients.

Objective—To assess the construct validity, test-retest reliability, and responsiveness of PRO-
CTCAE items.

Design—Participants completed PRO-CTCAE items on tablet computers in clinic waiting rooms
at two visits 1-6 weeks apart. A subset completed PRO-CTCAE items during an additional visit
one business day after the first visit.

Setting—Nine U.S. cancer centers and community oncology practices.

Participants—975 adult cancer patients undergoing outpatient chemotherapy and/or radiation
enrolled between January 2011 and February 2012, Eligibility required participants to read
English and be without clinically significant cognitive impairment.

Main Outcome(s) and Measure(s)—Primary comparators were clinician-reported Eastern
Cooperative Oncology Group Performance Status (ECOG PS) and the European Organisation for
Research and Treatment of Cancer Core Quality of Life Questionnaire (QLQ-C30).

Results—940/975 (96%) and 852/940 (91%) participants completed PRO-CTCAE items at each
visit. 938/940 (99.8%) participants (53% female, median age 59, 32% high school education or
less, 17% ECOG PS 2-4) reported having at least one symptom. All PRO-CTCAE items had at
least one correlation in the expected direction with a QLQ-C30 scale (111/124 P<.05). Stronger
correlations were seen between PRO-CTCAE items and conceptually-related QLQ-C30 domains.
Scores for 94/124 PRO-CTCAE items were higher in the ECOG PS 2-4 versus 0-1 group (58/124
P<.05). Overall, 119/124 items met at least one construct validity criterion. Test-retest reliability
was acceptable for 36/49 pre-specified items (median intra-class correlation coefficient .76; range .
53-.96). Correlations between PRO-CTCAE item changes and corresponding QLQ-C30 scale
changes reached statistical significance for 27 pre-specified items (median r=.43, range .10-.56; all
P<.006).

Conclusions and Relevance—Evidence demonstrates favorable validity, reliability, and
responsiveness of PRO-CTCAE in a large, heterogeneous U.S. sample of patients undergoing
cancer treatment. Studies evaluating other measurement properties of PRO-CTCAE are underway
to inform further development of PRO-CTCAE and its inclusion in cancer trials.

Introduction

In cancer clinical trials, adverse events (AEs) are collected and reported using the U.S.
National Cancer Institute's (NCI) Common Terminology Criteria for Adverse Events
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(CTCAE).! The CTCAE is a library of items representing 790 discrete AEs, each graded
using an ordinal severity scale.2 Approximately 10% of AEs in the CTCAE are symptoms
(e.g., nausea, sensory neuropathy), which in trials have historically been reported by clinical
investigators.? However, there is empiric evidence that collection of this information directly
from patients improves the precision and reliability of symptomatic AE detection in trials, 49
and is feasible.1%!! Moreover, there is substantial evidence that clinical investigators may
miss up to half of patients' symptomatic AEs,56:12,13

To improve precision and patient-centeredness in the capture of symptomatic AEs, the NCI
developed a library of patient-reported outcome (PRO) items to supplement the CTCAE,
called the PRO-CTCAE, 4 as has been previously described.!5 Of the 790 AEs in the
CTCAE, 78 were identified as amenable to patient self-report. For each of these AEs, PRO
items were created reflecting the attributes of frequency, severity, interference with usual or
daily activities, amount, or presence/absence, One to three attributes were selected for any
given AE depending on the content of the CTCAR criteria for that AF and the nature of that
particular AE, In total, 124 individual items represent the 78 symptomatic AEs currently in
the PRO-CTCAE item library.

The generic structure for PRO-CTCAE items and response options are shown in Table 1.
Each item includes a plain language term for the AE, the attribute of interest, and the
standard recall period of “the past 7 days”. Cognitive interviews previously determined a
high level of patient understanding and meaningfulness of the items.!® Software was
developed for administering PRO-CTCAE items to patients either via web or an automated
telephone interactive voice response (IVR) interface, and was refined through usability
testing,15-17

For any new measurement tool in clinical research (e.g., biomarkers, imaging, diagnostic
test), it is essential to establish that the new instrument accurately and reliably captures the
undetlying phenomenon it is intended to measure. To accomplish this for the PRO-CTCAE,
this study was designed to evaluate the measurement propetties of the 124 items in the PRO-
CTCARE item library including validity (degree to which an instrument accurately measures
the underlying phenomenon), reliability (ability of an instrument to produce similar scores
on repeated measurements under similar conditions), and responsiveness (capacity of an
instrument to show a change when there has been a change in the underlying phenomenon).
These properties were examined individually for each item since PRO-CTCAE items are
individually reported in trials and not aggregated into a single score. Inclusion of patients
with diversity with respect to cancer type, treatment modality, and sociodemographic
characteristics was considered essential given the intended use of PRO-CTCAE across
varying research contexts. To simultaneously evaluate the measurement propertics of 124
items within a single study required us to employ a varied set of comparators or “anchors”,
and warranted a larger and more diverse sample of respondents and settings than is typically
employed in most validation studies of fixed length PRO measures.
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Adult patients initiating or undergoing outpatient chemotherapy, radiation, or both at one of
nine U.S. cancer centers or community oncology practices were approached in clinical
waiting areas and invited to participate in this study. Participating sites with number of
patients enrolled included Dana-Farber Cancer Institute, Boston, MA (N=40); Hartford
Hospital-Helen and Harry Gray Cancer Center, Hartford, CT (N=104); Helen F. Graham
Cancer Center & Research Institute at Christiana Care Health System, Newark, DE
(N=105); Mayo Clinic, Rochester, MN (N=9); Memorial Sloan Kettering Cancer Center,
New York, NY (N=280); Our Lady of the Lake and Mary Bird Perkins Cancer Center, Baton
Rouge, LA (N=133); Gibbs Cancer Center, Spartanburg, SC (N=113); St. Joseph Hospital of
Orange, Orange, CA (N=104); and University of Texas M. D. Anderson Cancer Center,
Houston, TX (N=52).

Eligibility criteria required that all participants be able to read and comprehend English, be
without clinically significant cognitive impairment based on site investigator judgment, have
a cancer diagnosis, and be actively undergoing cancer treatment or be initiating treatment in
the next 7 days. Patients with any cancer type were eligible, but an accrual strategy was used
to enrich for specific cancer types in order to facilitate planned comparisons between groups
based on cancer type in the validity analysis, including breast; acrodigestive tract (head/neck
and esophageal cancer); genitourinary (prostate and bladder); lung; colorectal; and
lymphoma/myeloma. An enrichment strategy was also employed to ensure that a minimum
of 15% of participants had impaired performance status (PS) defined as Eastern Cooperative
Oncology Group (ECOG) PS =2.

Study sites were selected to encompass geographic, racial/ethnic, economic, and educational
diversity reflective of the U.S. population with the understanding that the requirement to be
English speaking would limit the enrollment of Hispanic patients (a separate study
evaluating the Spanish language version of the PRO-CTCAE has been conducted!®). Race/
ethnicity was self-reported by patients.

Institutional review board approval was obtained at all sites and at the NCI, and all patients
completed written informed consent. The trial was registered on ClincialTrials.gov
(NCT02158637). Each participant received a $20 gift card or parking voucher.

Questionnaire

The previously developed PRO-CTCAE item library consists of 78 symptomatic AEs
represented by 124 distinct items.!415 To limit burden, a maximum of 58 symptomatic AEs
(82 items) was presented to each participant. Seven electronic surveys targeted towards
different cancer types (eTable 1) were created in the central PRO-CTCAE web survey
administration platform. As part of the registration process, the site coordinator selected a
single survey based on the patient's diagnosis, and that survey was then automatically
scheduled for completion at each visit. All surveys included a set of 20 “core” symptomatic
AEs!5, predetermined based on high prevalence across cancer types in prior NCI-sponsored
clinical trials.!® Remaining symptomatic AEs were classified a priori as likely to be
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prevalent or non-prevalent in specific cancer types based on expert consultation, patient
representative input, and literature review. These items were included on surveys for selected
cancer types to facilitate planned comparisons between groups based on cancer type, When
80% of accrual was reached, to increase sample size for the 58 symptomatic AEs which
were not systematically administered to all patients, a new survey containing exactly these
58 symptomatic AEs was administered to all subsequently enrolled patients.

PRO-CTCAE items were completed by participants prior to clinic appointments on tablet
computers via the PRO-CTCAE measurement system hosted on a secure server at the
NCL!7 To optimize usability by individuals with disabilities, PRO-CTCAE software is
compliant with Section 508 of the U.S. Rehabilitation Act. The PRO-CTCAE measurement
system employs conditional branching for AEs that contain mote than a single attribute,
such that subsequent items about severity or interference are skipped if respondents indicate
that they are not experiencing a specific symptomatic AE. Participants were required to
answer questions without assistance, but could request technical assistance with using the
tablet computer from study staff, '

Anchors are measurable ctiteria pre-specified as comparators in an instrument validation
study. Examples of anchors relevant in PRO validation studies include well-validated
patient- and clinician-reported outcomes and clinical variables such as disease site or
concurrent medication use. For this study, anchors selected a priori included both generic
mcasures (e.g., patient-reported global health-related quality of life [HRQOL] or clinician-
reported performance status) and more specific clinical variables (e.g., antiemetic use or
receipt of taxane chemotherapy). These anchors were selected based on literature review,
expert consensus, and patient representative input,

The PRO anchors were administered to participants using a paper booklet containing the
European Organisation for Research and Treatment of Cancer Core Quality of Life
Questionnaire (EORTC QLQ-C30),20 a 30-item instrument which produces a HRQOL
summary score,2!:22 g global health status/quality of life (QOL) scale score, 5 functioning
(physical, role, emotional, social, cognitive) scale scores, and 9 selected symptom item/scale
scores. 28 items are measured on a 1-4 scale (1=not at all; 4=very much) with the remaining
two items (overall health and QOL) scored on a 1-7 scale (1=very poor; 7=excellent). Like
PRO-CTCAE, the recall period for the QLQ-C30 is “the past week”. Patients also completed
three Global Impression of Change (GIC)?324 items at the primary follow-up visit. These
items asked patients to rate their changes in overall QOL; physical condition; and emotional
state on a 7-point scale ranging from “very much better”, “moderately better”, “a little
better”, “about the same”, “a little worse”, “moderately worse”, to “very much worse™.

Clinician-reported ECOG PS was collected at each visit via a case report form. Other
clinical anchors were abstracted from medical charts and included whether the participant
had received radiation, surgery, and/or chemotherapy in the prior two weeks; type of
chemotherapy; and use of specific medication classes, including: hormonal therapy, narcotic
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analgesics, laxatives/stool softeners, antiemetics, sleep aids, anti-diarrhea medications,
antacids, bronchodilators/inhaled corticosteroids, anxiolytics, and/or antidepressants.

Study Visits

Participants were assigned to one of three groups with differing questionnaire schedules
based on cancer type and clinic visit schedule, to avoid the necessity of extra clinic visits in
this symptomatic population (¢Figure 1). Group A included patients undergoing daily
radiation or chemoradiation to enable analyses of test-retest reliability and varying recall
periods (recall period analyses will be reported separately).2> Group B included patients
with at least four planned consecutive weekly clinic visits. Group C included participants
whose planned clinic visits precluded participation in Group B but who did have a return
clinic visit planned within 1-6 weeks. Irrespective of group assignment, all patients
completed PRO-CTCAE items and QLQ-C30 at two visits that were spaced approximately
1-6 weeks apart. At each visit, ECOG PS and other clinical anchors were recorded on case
report forms. PRO-CTCAE surveys administered to patients in Group A on the business day
following study day 1 were used for the analysis of test-retest reliability, and included 49
pre-specified PRO-CTCAE items.

Statistical analysis

Construct validity reflects the association between a new measurement tool and an
established measure of the underlying concept(s) of interest. Construct validity is often
investigated through convergent validity, which determines if the new measure moves in the
same direction as an established instrument, and known-groups validity, which determines if
the measurement tool can distinguish between groups of patients who are thought to be
distinct with respect to the underlying concept being measured. To assess convergent
validity, Pearson correlations were computed between each PRO-CTCAE item and QLQ-
C30 HRQOL summary and other functioning/symptom scale scores. To aid interpretation,
QLQ-C30 HRQOL summary and functioning/global scales were reverse scored such that
higher scores represent inferior outcomes, matching the direction of PRO-CTCAE items.
Pearson correlation values of .1, .3, and .5 were interpreted as small, medium, and large.26
To assess known-groups validity, two-sample t-tests for ordinal 0-4 scales and chi-squared
tests for binary scales were used to compare each PRO-CTCAE item between patients with
high and low performance status (ECOG PS 0-1 versus 2-4). Additional known-groups
analyses were pre-specified for PRO-CTCAE items that were expected to be higher in one
group of patients versus another on the basis of cancer type, treatment, or other clinically
relevant characteristic (e.g., pain in the abdomen in patients with gastrointestinal versus lung
cancers). Effect sizes (computed as the difference between group means divided by the
pooled standard deviation [Cohen's d], or difference between twice the arcsine of the square
root of each sample proportion [Cohen's 4]) of .2, .5, and .8 were interpreted as small,
medium, and large.26

Test-retest reliability was estimated using the intra-class correlation coefficient (ICC) based
on a one-way analysis of variance model? with an ICC of .7 or greater interpreted as
acceptable.2® Responsiveness of items was investigated by comparing change from first to
second visit in 27 PRO-CTCAE items selected a priori. Comparisons were made using a
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one-sided Jonckheere-Terpstra test across respondents who reported their GIC to be worse
(“a little worse”, “moderately worse”, or “very much worse”), unchanged (“about the
same”), or improved (“a little better”, “moderately better”, or “very much better”).29
Standardized response means (SRM) were computed as the mean change score divided by
the standard deviation of the change scores within each change category (worse versus no
change versus improved) for each PRO-CTCAE item. Pearson correlations were also
computed between PRO-CTCAE item changes and QLQ-C30 scale changes. One GIC item
and one QLQ-C30 scale were specified a priori for each of the 27 PRO-CTCAR items. See
eTable 2 for symptomatic AEs included in each analysis,

To accommodate conditional branching in the PRO-CTCAE software, values for
automatically skipped items were assumed to be zero. P-values <.05 were considered
statistically significant throughout. To take into consideration potential coltinearity and
multiplicity, sensitivity analyses employed a stricter p-value cut-off of <.001 and Hochberg's
step-up procedure3? across construct validity analyses within each item. An item was
considered valid if statistical significance (P<.05) along with a meaningful effect size
(Pearson 2.1 or group difference effect size dor £2.2) was observed for at least one
convergent or known-groups validity analysis.

Between January 2011 and February 2012, 975 patients initiating or undergoing
chemotherapy and/or radiation were enrolled with 940/975 (96%) eligible patients
completing PRO-CTCAE items at Visit 1 and 852/940 (91%) completing PRO-CTCAE
items at Visit 2 (cFigure 1), Characteristics of the 940 participants included in this analysis
are presented in Table 2. Median age was 59 years (range 19-91), 539 (57%) were female,
161 (17%) had impaired PS (ECOG 2-4), and 305 (32%) had no more than a high school
education. :

Most participants (938/940 [99.8%)]) reported presence of at least one symptom (i.e., a score
greater than 0) during the two primary visits, with 768/940 (82%) reporting at least one
symptom as frequent, severe, and/or interfering “quite a bit” with daily activities. Patients
were broadly symptomatic reporting presence of a median of 23 symptoms (range 0-91)
with 904/940 (96%) reporting presence of 5 or more symptoms at the first visit. 118/124
(95%) PRO-CTCAE items were reported as present by at least 10% of respondents at both
primary visits, with 82/124 (66%) items having at least 25% prevalence, The distribution of
item scores for the set of 20 “core” symptomatic AEs appears in eFigure 2.

Detailed results related to construct validity of PRO-CTCAE items using all anchors are
provided in eTable 3. With respect to convergent validity, 122/124 (98%) PRO-CTCAE
items were associated in the expected direction with the QLQ-C30 HRQOL summary score
(102/124 P<,05; 87/124 P<.001; Figure 1); 107/124 items demonstrated meaningful
correlation (Pearson £>.1). When considering all QLQ-C30 functioning/global scales,
124/124 (100%) PRO-CTCAE items were associated in the expected direction with one or
more scales, with 114/124 demonstrating meaningful correlation (Pearson 2.1), and
111/124 coefficients reaching statistical significance (F<.05; 90/124 P<.001), PRO-CTCAE
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items that were likely to impact physical functioning had the strongest correlations with the
QLQ-C30 physical functioning scale (e.g., shortness of breath severity: Pearson r=.47, P<.
001) whereas items likely to impact cognitive functioning had the strongest correlations with
the QLQ-C30 cognitive functioning scale (¢.g., problems with concentration severity:
Pearson r=.71, P<.001; problems with memory severity: Pearson r=.69, P<.001). Similar
results were seen between PRO-CTCAE items and conceptually-related QLQ-C30
emotional, role, and social functioning scales. For those PRO-CTCAE items with a parallel
QLQ-C30 symptom scale/item (e.g., fatigue), large correlations between analogous items
(all Pearson £>.69, P<.001) were consistently observed.

In the known-groups comparison between patients with low and high performance status,
94/124 PRO-CTCAE items had higher mean scores in the ECOG PS 2-4 group versus 0-1
group (58/124, P<.05; 37/124, P<.001; shown for 37 PRO-CTCAE items in eFigure 3).

In 127 a priori known-groups comparisons involving 87 PRO-CTCAE items based on cancer
type, treatment, or other clinically relevant characteristic, 110/127 comparisons
demonstrated higher PRO-CTCAE scores in the group expected to have worse symptom
experience (85/127, P<.05; 53/127, P<.001, eTable 3).

Most PRO-CTCAE items (119/124) reached a statistically significant and meaningful effect
size on one or more construct validity criteria. The five items that did not exhibit at least one
statistically significant and meaningful effect had low prevalence in this sample, thereby
limiting our analysis. These items were: nosebleeds (prevalence 14.9% [frequency] and
14.0% [severity]); pain, swelling or redness at site of drug injection or intravenous therapy
(prevalence 12.5%); pain during vaginal sex (prevalence 20.7%); and rash (prevalence
17.5%). A majority of PRO-CTCAE items (99/124 and 101/124) remained statistically
significant under stricter criteria (£<.001 and Hochberg's <.05) in sensitivity analyses
(eTable 3).

In the subset of 80 respondents who completed PRO-CTCAE on consecutive business days
(median 1 day, range 1-3 days), the test-retest reliability for the 49 pre-specified items
ranged from .53 to .96 (median ICC .76) with 36/49 items having an ICC 2.7 (eTable 4).

In the analysis of responsiveness (Figure 2), statistically significant (2<.05) monotonically
decreasing mean PRO-CTCAE change scores were observed for 23 of 27 pre-specified items
(P<.001 for 13 items). The median SRM in patients reporting worsening was .19 (range .03-.
40), whereas median SRM in patients reporting improvement was -.14 (range -.30-.09).
Statistically significant correlations were observed between PRO-CTCAE item changes and
corresponding QLQ-C30 scale changes for all 27 pre-specified items (median =.43, range .
10-.56; all P<.006).

Discussion

This large-scale multicenter study in adults undergoing active cancet therapy provides
evidence supporting the validity, reliability, and responsiveness of the items in the PRO-
CTCAE library. The PRO-CTCAE is unique in its intended use to complement the CTCAE

JAMA Oncol. Author manuscript; available in PMC 2016 November 01.
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by providing comprehensive data on symptomatic AEs in cancer clinical trials from the
patient perspective.’

The design of this study posed a unique methodological challenge, due to the goal of
assessing, within a single investigation, the measurement properties of 124 individual items
representing a broad spectrum of symptomatic toxicities. Typically, PRO validation studies
will test the properties of a single composite index score or a small number of domains that
encompass related concepts. For the assessment of validity in the current study, the primary
strategy to address this challenge was inclusion of both broad generic anchors (e.g., global
HRQOL, ECOG PS) and more specific clinical variables (e.g., receipt of specific medication
classes such as antiemetics). Interestingly, all of the PRO-CTCARE items were associated in
the expected direction with at least one generic functioning measure, suggesting the impact
that ¢ven a single toxicity may have on the patient experience.,

Strengths of this study include the diverse sample, reflecting a wide range of cancer types
and treatment modalities, and enrichment for less common cancer types. The sample was
also successfully enriched for patients with impaired performance status (ECOG PS >2),
¢nabling demonstration of the meaningfulness of PRO-CTCAE among those with
substantial symptom burdens, as well as the feasibility of survey administration in
debilitated patients. Moreover, participants were accrued at both academic and community
sites across the U.S., including rural and urban settings, and reflected a range of educational
and racial backgrounds,

Several caveats should be considered. First, our study was conducted in an English-speaking
U.S.-residing patient population. Ongoing research is evaluating linguistic adaptations of
PRO-CTCAE, and the measurement properties of both the English and other language
versions in settings outside the U.S.3! Linguistic validation of a Spanish language translation
of PRO-CTCARE is being reported elsewhere. 18 Second, we assessed reliability in a subset of
49 items; thus, future studies to examine the test-retest reliability of the remaining PRO-
CTCAE items are warranted. Third, a small number of highly specific symptomatic AEs
were uncommon in the study sample and received low endorsement rates, thus limiting our
ability to evaluate their measurement properties. Specifically, five items reflecting four
symptomatic AEs (nosebleeds; pain/swelling/redness at site of drug injection or intravenous
therapy; pain during vaginal sex; and rash) did not exhibit a statisticaily significant and
meaningful effect on at least one construct validity criterion. These items are being evaluated
in other clinical trial contexts. While the large number of items and anchors evaluated in this
study raises the possibility of inflated Type I error, in sensitivity analyses using more
stringent significance thresholds, the majority of items retained statistical significance.
Lastly, notwithstanding inclusion of diverse malignancies in this study, results may not fully
generalize to populations with rare tumor types. However, a prior cognitive interviewing
study!S affirms that PRO-CTCAE items were well understood by respondents with varying
disease sites and receiving diverse anti-cancer treatments. Continued evaluation of PRQ-
CTCAE is currently underway in a variety of trial contexts to support the interpretability and
value of patient-reporting of symptomatic treatment-related toxicity.

JAMA Oncol Author manuscript; available in PMC 2016 November 01.
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The CTCAE has historically enabled clinicians to describe the toxicity burden of cancer
treatments using a consistent standard language allowing comparisons across trials. The
value of patients' input in describing their own experiences is well recognized. Having a
measurement system which integrates the patient perspective into AE reporting and which
fosters consistency, transparency, and comparability across trials is similarly an important
objective. The results of this validation study suggest that PRO-CTCAE can achicve its
intended aim of integrating the patient experience into routine clinical trial AE reporting
thereby augmenting the capacity for informed decision-making. In conclusion, this large-
scale multicenter validation study in individuals undergoing active cancer therapy provides
robust evidence for the validity, reliability, and responsiveness of items in the PRO-CTCAE

library.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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At A Glance

Symptomatic adverse events (AEs) in cancer trials are currently graded by
clinicians using the National Cancer Institute's (NCI) Common Terminology
Criteria for Adverse Events (CTCAE)

This study assessed the measurement properties (validity, reliability, and
responsiveness) of the newly developed NCI Patient-Reported Outcomes version
of the CTCAE (PRO-CTCAE)

A large, heterogeneous sample of 940 adult cancer patients undergoing
outpatient cancer treatment provided PRO-CTCAE and other patient-reported
and clinical data

A majority of the PRO-CTCAE items (119 out of 124) met at least a validity
criterion

PRO-CTCAE provides a valid and reliable assessment of symptomatic toxicities
from the patient's perspective, and is encouraged for use in oncology trials to
enhance the accuracy of AE reporting

JAMA Oncol. Author manuscript; available in PMC 2016 November 01.
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Figure 1. Pearson Correlations between 124 PRO-CTCAE Item Scores and EORTC QLQ-C30
HRQOL Summary Score* at Visit 1

Abbreviations: PRO-CTCAE, Patient-Reported Outcomes version of the Common
Terminology Criteria for Adverse Events; EORTC QL.Q-C30, European Organisation for
Research and Treatment of Cancer Core Quality of Life Questionnaire; HRQOL, Health-
related quality of life; CTCAE, Common Terminology Criteria for Adverse Events

*Sce eTable 3 for all computed Pearson correlations between PRO-CTCAE ifems and
EORTC QLQ-C30 functioning, global, and symptom scales.
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Figure 2. Standardized Response Means across 27 PRO-CTCAE Items by Patient-Reported
Global Impression of Change Category®

Abbreviation: PRO-CTCAE, Patient-Reported Outcomes version of the Common
Terminology Criteria for Adverse Events

*Figure 2 includes 27 frequency, severity, and interference items selected prior to initiation
of the responsiveness analysis. The set of 20 “core” symptomatic AEs was reviewed and
symptomatic AEs were selected if they had high potential to be meaningfully related to
global changes in quality of life, physical condition, and/or emotional state (i.e., the Global
Impression of Change items which were administered at the second visit). Of the 20
reviewed symptomatic AEs, 13 were included based on this criterion (see eTable 2). The
symptomatic AEs which were excluded were felt to be related to initiation or changes in
specific treatments (dry mouth, problems with tasting food/drink, rash) so may not exhibit
change in a heterogeneously treated sample of patients; require a longer duration of follow-
up to exhibit change (arm/leg swelling, hair loss); or be related to cognitive condition
(headache, problems with concentration) which was not assessed in the Global Impression
of Change items.
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Table 1
PRO-CTCAE Item Formats®

Please think back over the past 7 days:

Example

Frequency (25 symptomatic AE terms):
How OFTEN did you have ?
Never / Rarely / Occasionally / Frequently / Almost constantly

Yomiting

Severity (51 symptomatic AE terms):
What was the SEVERITY of your at its WORST?
None / Mild / Moderate / Severe / Very severe

Pain

Interference (25 symptomatic AE terms):
How much did INTERFERE, with your usual or daily activities?
Not at all / A little bit / Somewhat / Quite a bit / Very much

Sudden urges to urinate

Presence (21 symptomatic AE terms):
Did you have any ?
No/ Yes

Unusual darkening of the skin

Amount (2 symptomatic AE terms);
Did you have any ?
Not at all/ A little bit / Somewhat / Quite 2 bit/ Very much

Hair loss

Page 18

Abbreviations: PRO-CTCAE, Patient-Reported Qutcomes version of the Common Terminology Criteria for Adverse Evenis; AE, adverse event

*
See Basch etal. 15 fora complete listing of PRO-CTCAE items.

JAMA Oncol. Author manuscript; available in PMC 2016 Novembet 01.
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Dueck et al.

Patient Characteristics (N=940)

Characteristic No. Y%
Age at enrollment
Median 59
Range 19-91
Age group
<30 23 25%
30-64 597  63.5%
65-74 235 25.0%
75 85  9.0%
Gender
Female 539 51.3%
Male 401 42.7%
Ethnicity
Hispanic or Latino 56 60%
Not Hispanic or Latino 832 885%
Missing 52 55%
Race
White 675 71.8%
Black or African American 203 21.6%
Asian 2 45%
Other or multiple races reported 8 0.9%
Missing 12 13%
Education
High school or less 305 324%
Some college 199  21.2%
College graduate or more 415 44.1%
Missing 21 22%
Cancer type
Lung, head or neck 320 35.0%
Breast 260 27.7%
Genitourinary or gynecologic 172 183%
Gastrointestinal 95  10.i%
Hematologic 47 5.0%
Other or unknown 37 39%
BCOG Performance Status at first visit
0-1 779 829%
24 161 17.1%

JAMA Oncol Author manuscript; available in PMC 2016 November 01.
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Dueck et al,

Characteristic No. %

Cancer treatment in prior two weeks

_Chemotherapy 522 55.5%
Radiation 424  451%
Surgery 35 37%

Abbreviation: ECOG, Eastem Cooperative Oncology Group

JAMA Oncol Author manuscript; available in PMC 2016 November 01,
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What Is the Value of the Routine Use of Patient-Reported
Outcome Measures Toward Improvement of Patient
Outcomes, Processes of Care, and Health Service Outcomes
in Cancer Care? A Systematic Review of Controlled Trials

Grigorios Kotronoulas, Nora Kearney, Roma Maguire, Alison Harrow, David Di Domenico, Suzanne Croy,
and Stephen MacGillivray
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Purpose

Thep systematic use of patient-reported outcome measures (PROMSs) has been advocated as an
effective way to standardize cancer practice. Yet, the question of whether PROMs can lead to
actual improvements in the quality of patient care remains under debate. This review examined
whether inclusion of PROM in routine clinical practice is associated with improvements in patient
outcomes, processes of care, and health service outcomes during active anticancer treatment.

Methods

A systematic review of five electronic databases (Medline, EMBASE, CINAHL [Cumulative Index
to Nursing and Allied Health Literature], PsycINFO, and Psychology and Behavioral Sciences
Collection [PBSC]) was conducted from database inception to May 2012 to locate randomized and
nonrandomized controlled trials of patients receiving active anticancer treatment or supportive
care irrespective of type of cancer.

Results

Based on prespecified eligibility criteria, we included 26 articles that reported on 24 unique
controlled trials. Wide variability in the design and use of interventions delivered, outcomes
evaluated, and cancer- and modality-specific context was apparent. Health service outcomes were
only scarcely included as end points. Overall, the number of statistically significant findings were
limited and PROM s’ intervention effect sizes were predominantly small-to-moderate.

Conclusion

The routine use of PROMs increases the frequency of discussion of patient outcomes during
consultations. In some studies, PROMSs are associated with improved symptom control, increased
supportive care measures, and patient satisfaction. Additional effort is required to ensure patient
adherence, as well as additional support to clinicians who will respond to patient concerns and
issues, with clear system guidelines in place to guide their responses. More research is required
to support PROM cost-benefit in terms of patient safety, clinician burden, and health
services usage.

J Clin Oncol 32:1480-1501. © 2014 by American Society of Clinical Oncology

prehensive approach to patient assessment and
identifies problems that are often overlooked within

Anticancer treatments have brought about definite
advances in patient survival rates." However, treat-
ment is associated with significant toxicity that is
potentially life-threatening,' and can often result in
poor treatment adherence, impaired quality of life
(QoL), and mortality.> Systematic monitoring is
crucial to detect problems, to address needs of pa-
tients, and to plan care.* Using patient-reported out-
come measures (PROMs), “measurements of any
aspect of a patient’s health status that come directly
from the patient,” facilitates a systematic and com-

1480 © 2014 by American Society of Clinical Oncology
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routine practice. Regularly collecting PROM data is
an effective way to standardize practice and improve
patient management.” Nevertheless, the question of
whether PROMSs can improve the quality of patient
care, and whether this relates both to health profes-
sional engagement with them and to the system
guidelines in place to guide response, remains under
debate. Given the costs associated with collecting
PROMSs, evidence of their effect on patient out-
comes (PQs), processes of care (PoCs), and/or
health service outcomes (HSOs) is needed.
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PROMs’ Value in Improving Cancer Care Outcomes

Previous reviews have concluded some dlinically meaningful, but
not always statistically significant, effects on the use of PROMs in
clinical practice.”'" Only two of these reviews™!! were specific to
cancer care and differed in terms of objectives, comprehensiveness,
and quality. Taking into consideration the lack of clarity around the
use of PROMSs in cancer care, we conducted a comprehensive system-
atic review of all available controlled trials (CTs) to examine whether
routine use of PROMs by health care professionals (HPs) can improve
the quality of care patients receive during active anticancer treatment.
The value of PROM use was examined through detection of positive
effects on POs, PoCs, and HSOs, as suggested by statistical/clini-
cal changes.

We searched five electronic databases (Medline, EMBASE, CINAHL [Cumu-
lative Index to Nursing and Allied Health Literature), PsycINFO, and PBSC)
from database inception to May 2012, using a systematic strategy that was
devised and refined through an iterative process (Appendix Table A1 [online-
only]). Additional articles were identified through previous topical
reviews.>!! We also examined reference lists of the articles retained for any
studies that might have been overlooked. Where necessary, we contacted study
authors to provide clarification on characteristics of the study samples in-
duded. We followed the Preferred Reporting Items for Systematic Reviewsand
Meta-Analyses (PRISMA) guidelines where applicable, 12

Study Selection Criteria

Trials were deemed eligible if they were primary or secondary reports of
CTs testing PROM interventions in which PROM-generated feedback was
made available to HPs or patients to improve quality of patient care; involved
adult patients (> 18 years old) with cancer, irrespective of disease stage, who
received any type of active anticancer treatment or supportive care, even if only
part of the sample received active treatment/care but percentages were re-
ported; were randomized CTs (RCTs) or non-RCTs; and were published in
the English language with readily available abstracts. Trials were excluded if
they evaluated PROMs as part of broader psychobehavioral interventions, in
which PROMs were only used to evaluate intervention effectiveness; investi-
gated the effects of a medicinal product; were conducted with survivors of
cancer who were not actively receiving anticancer treatment; tested the psy-
chometric properties of PROMs; or involved children with cancer, or survi-
vors of childhood cancers,

Study Selection and Data Extraction Procedures

Study selection involved two stages: an initial title and abstract screening
with eligibility evaluation performed by two screening groups that indepen-
dently screened the retrieved records against selection criteria, and retrieving
potentially eligible full-text articles, which were independently evaluated for
cligibility by five reviewers. Selection of the final sample of studies was dis-
cussed until a consensus was reached. Five reviewers extracted data using
forms that were specifically developed for this review, pilot tested the forms on
three randomly selected studies, and refined the forms accordingly.

Risk of Bias and Methodologic Quality Evaluation

We used the Cochrane Collaboration Risk of Bias Tool'? to evaluate six
different domains of a CT: adequacy of sequence generation, concealment of
allocation, blinding, completeness of follow-up, freedom from reporting bias,
and other forms of bias. We evaluated each domain of bias as low risk, high
risk, or unclear. Three reviewers assessed five articles each, and a fourth re-
viewer cross-checked the evaluations until a consensus was reached. Reviewers
were not blinded to authors, institutions, or journals of publication.

Outcome Evaluation

Based on previous topical reviews,”!! three major outcorme categories
were formed: POs (ie, health status/well-being/functioning; symptom burden/
distress; health-related Qol; psychological distress), PoCs (ie, patient satisfac-

WwW.jco.org

tion with treatment/care/consultation; patient behaviors/actions/adherence;
patient-HP communication; patient-HP concordance in assessments; HP en-
gagement in assessment), and HSOs (ie, patient safety; cost-effectiveness;
number of contacts with clinicians; patient resources/services use). We antic-
ipated that not all CTs would report on every outcome category or on every
vuteome withih a specific category.

Synthesis of Results and Determination of Effect Sizes

Individual outcomes were classified according to prespecified major
outcome categories, and findings were narratively synthesized. Prevalence (%)
of studies examining each individual outcome and major categories was ex-
amined and plotted. Because of variability in the patient populations, out-
comes assessed, outcome PROMs used, and reporting of results, we deemed a
meta-analysis was not feasible. However, where enough data were available,
effect sizes (ES; Cohen’s d) and 95% CIs were estimated based on mean
postintervention total scores of outcome measures or percentages of patients
reporting specific outcomes based on specific formulas,'*'> By convention, ES
where d = 0.2 were considered small, d = 0.5 were moderate, and d = 0.8
were large.'®

Search Results and Study Characteristics

Initial searches retrieved 4,997 references from electronic databases and
18 from previous published literature reviews.>! Twenty-six articles'’*? re-
porting on 24 unique CTs fulfilled eligibility criteria and were included in a
qualitative synthesis (Fig 1). All but four trials'®**336 were RCTS, and 16
adopted a longitudinal study design (Table 1). Patient study samples varied
widely in size (median, 194 individuals; range, 48 to 1,134 individuals; for a
total of 6,279 individuals). HP samples varied similarly (median, 22 HPs;
range, four to 262 HPs; total, n = 713), but they were reported in only 11 trials.
Nine CTs tested interventions designed specifically for patients with
breast,*02»26:27 Jung 2029303334 o1 hematologic malignancies.”® Seventeen
CTs tested interventions delivered in the outpatient/ambulatory setting. Only
two RCTs targeted patients with early-stage cancers.'®?? Thirty-seven percent
to 100% of patients were receiving active anticancer treatments during
study participation, and these treatments were most frequently chemother-
apy or radiotherapy.

In terms of intervention design, patients in the control group either
received usual care only!**1283436:4192 o (o slated PROM similar to that
of the experimental group, but feedback remained unavailable to
HP,!7:18:24:36,30-33.37:40 Oply one three-arm RCT combined these two alterna-
tive conditions in the same design.*>**? In the more diverse CTs, PROMs
were completed at home by the experimental group but were not administered
to patients in the control group®?%; were completed by all participants, but
PROM summaries of the experimental group were only placed in the medical
records or sent to HPs**?%; or were completed by patients in the experimental
group only to direct further intervention based on distress expressed by a
subset of the group.*****” In only five CTs did HPs follow specific guidelines
to guide response to PROM feedback,202%23.26:28

Twenty-nine PROMs were administered in the reviewed trials to help
deliver the interventions (Appendix Table A2), Eleven CTs relied on only one
intervention PROM, seven incorporated two PROMS, and six CTs used three
or more instruments.'”'%*?42842 The mogt frequently used PROM was the
European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire C30 (EORTC QLQ-C30; n = 11). Other PROMs focused on
symptom prevalence and severity (n = 11), supportive care needs (n = 8),
QoL issues (n = 5), or sources of distress (n = 3). The PROMSs were adminis-
tered on media including electronic platforms (n = 11), paper-and-pencil
tools in clinic (n = 12), take-home log books (n = 3), and mailed assessments
and/or telephone interviews (n = 7; Table 1).

Risk of Bias Within and Across Studies

Two RCTSs were rated as low risk in five of the seven bias categories. 262
Yet, bias in the design and/or reporting was present in all of the included trials
(Table 2), regardless of whether patients were randomly assigned to the study

© 2014 by American Society of Clinical Oncology 1481
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Records identified through database
searching
Medline/EMBASE
CINAHL, PsycINFOQ, PBSC

{n=1,611) other sources

(n = 3,386)

Additional records identified through

Previous literature reviews

(n=18)

Records screened
(n=5,015)

Full-text articles assessed
for eligibility
(n = 49)

Articles identified
through reference lists
(n=1)

Articles included in
narrative synthesis
of findings
(n =26)

modes

Records excluded
on basis of title/abstract

Fig 1. Diagram of the study selection
{n =4,967)

process according to Preferred Report-
ing ltems for Systematic Reviews and
Meta-Analyses guidelines.’®** CINAHL,
Cumulative Index to Nursing and Allied
Health Literature; PBSC, Psychology and

Full-text articles excluded (n=23) Behavioral Sciences Collection; PROMs,
PROMSs not the intervention (n =13) patient-reported outcome measures.
No active treatment (n=1)

Children with cancer (n=1)
No controlled trial (n=5)
No results reported (n=1)
Compared intervention (n=2)

condition. Only seven RCTs were rated as low risk on both the random-
assignment generation process and allocation-concealment bias,'2%2¢-241
Conversely, all non-RCTs were consistently rated as high risk. With the excep-
tion of three RCTs,?"**% performance bias was rated as high for all CTs given
that blinding on the HP level was not feasible. With the exception of seven
C1's,18:25:28-3040.41 riglk of detection bias was also deemed high or unclear. Ten
CTswere rated as high risk regarding attrition-related bias, ' 20:227:33:35:38-42
Selective outcome reporting bias was predominantly unclear (n = 18; 75%).
Additional sources of bias interfered with 15 CTs. Most frequently, authors
were unclear as to whether HPs who received patient feedback actually used it
during consultations.

Outcomes Evaluation

POs and/or PoCs were reported as primary outcomes in 21 CTs
(87.5%) and 19 CTs (79.2%), respectively; however, intervention effects on
HSOs were only scarcely investigated (Table 2 and Table 3).202%27:3042
Eighteen CTs evaluated the effects of interventions in the long term (> 8
weeks), with follow-up assessments ranging in number from two to four or
more that were conducted for up to 12 months (but mainly = 6 months)
after baseline assessment.

Patient Outcomes

Physical symptoms. Overall, positive effects with reduced symptom prev-
alence or severity were reported in seven CTs (six RCTs), mainly clinically and less
frequently statistically significant. ES ranged widely and were mainly small-to-
moderate in terms of intervention effects on physical symptom prevalence (d =
0.01 to 0.75), physical symptom severity (d = 0.0to 0.44), psychological symptom
prevalence (d = 0.07 to 0.15), psychological symptom severity (d = 0.01 to 0.30),
or psychological symptom distress (4 = 0.09 to 0.42; Appendix Table A3). Across
CTs, patients in the experimental group reported greater reductions in symptom-
threshold events and symptom interference with functioning,*’ severity of meno-
pausal symptoms and sexual dysfunction,”? frequency of constipation and
vomiting, incidence of pain” or fatigue,"" debilitating symptoms,'® and distress
associated with symptoms/problems®™*! compared with those in the control
group, irrespective of cancer type or stage.

Quality of life. Survivors of breast cancer,” patients with nonlocalized
breast cancer or colorectal cancer,? and groups of patients with mixed cancer

1482 © 2014 by American Society of Clinical Oncology

diagnoses at an advanced stage?"*"* or at various clinical stages**** had no

significant postintervention effects in nine CTs (Table 2; Appendix Table A3).
In terms of overall QoL, ES ranged from 0.04 to 0.59, but were mainly small in
magnitude. Nevertheless, rates of discased QoL were reduced in women with
breast cancer 6 months after surgery in the experimental group compared with
the control group (d = 0.35).”® Among patients with lung cancer, QoL scores
deteriorated in the experimental group more than in the standard-care group
over the 16 weeks of observation.?® Velikova et al*® reported improvements in
patient QoL scores at treatment initiation that were influenced by whether
QoL was actually discussed during consultations,*®

Psychological symptoms.  Results were generally unsupportive of signif-
icant postintervention effects on anxiety and/or depression regardless of
whether direct real-time'®? or indirect?® patient feedback was made available
to HPs. This was evident despite overall reductions in psychological distress
over time.?” Similarly, McLachlan et al?® found no overall intervention effects
on depression scores, but the subgroup of patients classified as moderately or
severely depressed benefitted more from the intervention. Where significant
improvements in anxiety or depression were reported,* these were small-to-
moderate in magnitude (d = 0.15 to 0.42) and not universal across all assess-
ment PROMs.

Supportive care needs. Five CT's provided generally unclear evidence;
despite some small-to-moderate ES (d = 0.16 to 0.58) across domains of need,
these were not always in favor of the experimental group (Appendix Table A3).
The PROM intervention was no better than usual care in tackling needs of
patients in two trials.'®** We found statistically significant between-group
differences in 13 of 19 categories of perceived need” and sexual health con-
cerns (d = 0.49)* in favor of the experimental group among patients with
hematologic malignancies®” and breast cancer,” respectively. In a non-RCT,
patients receiving routine psychological screening reported more psychologi-
cal, information, and physical/daily living needs, but not sexuality needs, at 6
months postbaseline compared with the unscreened cohort.*®

Processes of Care
Medical decisions made/advice given/changes in treatment/referrals made.
Despite being the outcomes most frequently investigated (Table 3), evidence

JOURNAL OF CLINICAL ONCOLOGY
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Table 1. Summaries of the Methodologic Characteristics of the 24 Studies (26 articles) Reporting on the Use of PROMS As Interventions in Patients With Cancer Receiving Active Anticancer Treatment
Patient
Authar and Method of Received
Year of No. of Outcomes Administration of Eveluation of PROM
Study Setting/Location Petisnt Population Type of Treatment®  No, of Patientst HPs Study Design Intervention/Control Assessed PROM Effects Feedback
Bory etal,™?  Outpatient chinic, Mixed cancer diagnoses  47%: MD; 23% RT, 327 05333(0) '~ . 252  Twcarm RCT Intervention: Completion of Processes of care; Elactronic interactive Shot tarm {same  No
20m us {typo, stage, and time 30% SCT . intervention PROMs heaith sarvice . tool day as
" since diagrosis); through ESRA-C and outeomes consultation
starting a naw summaries available to visit)
- medical or radiztion HPs before consultation,
treatrment regimen; Control: Completion of
RR. 62%; AR, 20% intervention PACMS
through ESRA-C but
summaries unavailable
. . to HPa.
Boyes et Outpatient clinic, Mixed cancer diagnoses  B5% SRG; 1% 42 {I); 38 () 4 Pilot fongitudinal  Intervention: Complation of  Patient outcomes;  Electronic interactive Long term (three No
al1® Australia itype, stage, and time  RT; 8% CT: 3% fwo-arm non- touch-scresn computer processes of 100l; paper ool in ffiy visits)
2008 since diagnosis); HT; 4% other RCT survay before care clinic
attending ¢linic for the ATR consuitation, and
first time; RR, 65%; summaries available to
AR, 40% consultants. Contralk
Completion of touch-
SCféen COmpUter survey
before consultation but
summaries unavailable
to consultants.
- Braakan et Outpauant RT Mixed early-stage cancer 100% RT 288 {; 300¢CF - - | 14 Twoarm clustered  Intarvention: Completion'of Processes of care . Paper tasl in clinic  Long term sthree - N&
~oal® " clinic; the * diagnoses; befors  © .- 0 . i ST ‘RCT ntervention PROM - - S B, assessments . )
2011 . ‘Nethetlands 2. first eongsubtation; - :  before first and last i -after baseline
- SR - seheduled to receive consultation, and reporls'* - - within 12 m}
> 10 fractions of RT: avilahle to : o
RR, 51%; AR, NR racilmharapls:s mvo!ved
S - " in care; the L
radiotheapists dlscussed-. -
patient neads and
referred patients'to
. - psychosocial care
providers. Control Care
. - b . . as usual. . : :
Carlson et Outpstlent clanu: New dlagnosrs of breast 2% SRG; 25% CT: 391 {l); 378 (f) 365 NR Longmucxr inal three- lnterventton {full screening): Patient outcomes:  Electronic interactive Long term {ifu Yas
al® Canada {any stage) or lung 40% AT; 15% (] arm RCT Completion of processes of tool: telephone or  assessment at
2010 cancer (ary subtype HT; 38% SC interventiony PROMs, carg; health email ffu 3r)
or stage}, attending summaries available to sendice assessment
clinic for the first patient, znd placed on outcomes
time; RR, 89%; AR, the electronic medical
249, record. Intervention
ftriagel: Same as full
sCreening, plus patients
ware invited to speek to
a mermber of the
psychosocial team;
trfage and referral
options available to
those reguesting an
appointment. Control
Iminimal screening;
Completion of
intarvention PROM, but
ne summaries available
to patients or placed on
the medical record.
{eentinued on foliowing page}
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Table 1. Summaries of the Methodologic Characteﬂstlcs of the 24 Studies (26 articies) Reporting on the Use of PROMs As interventions in Patients With Cancer Receiving Active Anticancer

Treatment {continued)

Girgis et 8, Home, Australia
2009

Nenlocalized breast or

colorectal cancer
within 6 m of initiat
diagnosis; AR, 32%;
AR, 6%

53% CT; 13% RT;

2% SRG; 31%
ather ATR

120 {); 119 0% 117

o4

* gyrhptoms: hot flashes,

vaginal dryness, and
urinary incontinence; fu
assessment. Control:
Daily campletion of
intarvention. PROM for
28 d befoze baselfine;. .
intervention was
provided after ffu.

122§ Longitudinal three- Intewvention (TCW): CATI

arm RCT

{continued on following pagel

using intervention
PROMs and summaries
available to TCW,
Intervention (O/GF):
CATI using intervention
PROMs and summaries
availabie to O/GP.
Control: Usua! care. CATI
but no summaries
provided to HPs.

Patient outcomes; Telephpne.baéed
processes of
care

Patient
Author and Megthad of Raceived
Year of No. of . QOutcomes Administration of Evaluation of PROM
Study Setting/Lecation Patient Population Type of Treatment” No. of Patientst HPs Study Design Intarvention/Centrol Assessed PROM Effects Feedback
Cleeland gt Home, US " Mixed diagnoses {stage  100% SRG ‘50 {I); 50 (C} NR ‘Two-arm RCT - Intsrvention: Completion of  Pattant outcomes;  Electronic interactive  Intermediate Ne
al,*® of disease) scheduled - : _intervéntion- PROM: at processes of - tool at home; ~ [seven ffu
2011 for thoracic surgery home twice a waek - care paper-basad tool tirme points
for primary lung thréugh a telephone- - in-clinic within 4-6 w)
eancer or.lung based interdctive vaice
metastases; RR, NR; response system;
AR, 21% symptom information in
the form of e-mail alert
svaahble 1o advanced
prectice Aurse if
syniptormns met of
éxceadad preset
severity alerts. Contiol:-
Conipletion of same’
irtervention PROM at
home; hut nio feedback
. ; " . : available to clinicians: .
Degtmar et Outpatient clinic, Mixed diagnoses of 100% CT 114 {}+; 100 (C} 10 Longitudinat lnterventlon Completion of F‘atlent outcomes; Paper tool in clinic Long term {three Yes
al,? the advanced cancer crossover two- intervention PROM and processes of ffu visits after
2002 Netheriands (type and time since am RCT summaries aveiieble to care baseling)
diagnasis); having both patients and
received at least two physicians during
cycles of palfiative CT. consultation, Controlk
RR, 71%; AR, 22% Usual care.
Ganz et al, 2 Outpauent clinic, Breast cancer stagefor ' 56% HT BT () R (v Nf Longitudinal tweo- Intenvénition: Deily - Patiant outcomas Take home papsar -Eong term (d-m Yos
2000 7 UST I diagnosed batween - : S L LA RCT complgtion of - " heatth seivics . tdolffogbook; T v . _—
o ’ 8.m ahd 5 y earlier; ) inteivention PROM for use T paper togl |n TR
affter ccmple‘hnn of . 28 d bafure basefine; chmc o
" adjuvant CTor RT; . revigw of information s
RR, 77%; AR, 5% and receipt of
individuglized -
intervention for three

Long term (3 and No

B m after
baselne)

I8 12 SEIROUCOY



JURRRYIVENTRY

M R uy Ve U

Zu0oal maa

ABOICOUE IO J0 AIBII0g uBDNBWY A ¥10Z ©

Table 1. Summaries of the Methodclogic Characteristics of the 24 Studies (26 articles) Reporting on the Use of PROMSs As Interventions in Patients With Cancer Receiving Active Anficancer

Treatment (continued)

RR, 82%; AR, 15%

{continued on following page)

experts; expert opinion
available to coordineting
practitioners who
arranged QoL therapy
consisting of up to five
standardized treatments.
Contral: Completion of
intervention PROM, but
profiles and expert
opinions unavailable to
practitioners,

Patient
Authar ard Methad of Receivad
Year of Ne. of QOutcomes Administration of Evatuaticn of PROM
Study Setting/Location Patient Population Type of Treatment®  No. of Patientst HPs Study Design Intervention/Centro! Assessed PROM Effacts Feadback
Hilarius et Qutpatient clinic, Mixed cancer diagnoses  100% CT 148 {I); 150 {0) 10 Longitudinal Intervention: Completion of  Patient cutcomes;  Electronic interactive Leng term Four Yes
8l 2 the {type and stage) at sequential two-  intervention PROM and processes of tool Fha visitst
2008 Netharlands the start of CT arm cohart summaries available to care i . E
treatment; AR, 83%; bath patierits and nurses
AR, 26.5% ' during consultation.
Conitrol: Completion of
intervention PROM, but
summaties unavailable
10 nirses duriag.
. consyltation, -
Hoekstra 6t GP practice and  Advanced breast, lung, 100% PSC 68 (¥ 77 (C) 89 Longitudinal two-  (ntervention; Weekly self-  Patient outcomes  Take-home paper Long term {every NR
a2 homna, the or Gl cancer with a arm clustered assessrment of physical toolflcg book other mcnth}
2006 Netherlands life expactancy of 1- RCT symptems at home
12 m; RR, 89%:; AR, through use of the
32% intervention PROM.
Contral: Standard care.
‘Keamey at-. Home and Breast, !ung, or - 58 (I} 56 4C) NR Longitudinal two-  Infarverition: Cornpleuon of  Patiant outcomes  Eiectronic intardctive - Long ferm four Yes
al ¥ outpatient : e ‘ arm RCT - it ROMon - todl at home;™ - tu timé points
2009 - Ehnke, UK - r ! within 1216
lingl; RR, NR: AR ; o informistion availabla to -
3% . - S &liricians in reaktime in
the foim of alefts ™
{amber: midimodarate
* séverity; ret: severe or .
Iife-ttireatsiing); -
“dlinicians contactad the B
" patient within 4872 h
farnber} or' T h fred).
Canizol: Standard care
(wmten and verbal
Kiinkhamimer-  Inpatient surgery Newly diagnosed breast  100% SRG a3 (i 100 Q) 146 Longitudinal two- Intervent:cn Completlon of Patient outcomes; Electronic interactive Long term (iU No
Schalke clinics, cancer (any staga) at arm RCT intervention PROM by pracesses of tool assessments
ot al, % Germany discharge after initial petient an¢ health status cafe a3, 6 9 and
2012 surgical treatment; form by physicien; 12 m after
profiles available to baseline)
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Table 1. Summaries of the Methodologic Characteristics of the 24 Studies (26 articles) Reporting on the Use of PROMS As Interventions in Patients With Cancer Receiving Active Anticancer

Treatment {continued)

Patient
Author and Methed of Received
Year of No. of Qutecomes Administration of Evaluation of PROM
Study Setting/Location Patient Population Type of Treatmert®  No. of Petientst HPs Study Design Intervention/Contra! Assessed PROM Effects Feedback ~
Kembfth et Horne, US . Breast, colon; or prostate 100% ATR 98 {I); 83 (C} i NR Longitudinal two- - Intervention: Complstion of . Patient outcomes; Telephone based Long term {two NR
al® : cancer (stages Il or - i : : arm RCT intervention PROMSs at processas of fiu }
2006 V) within the first 2 : heme menthly for 6 m - cate; health - 8556SSMents
m of active treatment; : through TM in addition ~  services at & and 9 m)
life expedtancy . ! to EM; fesdback ©puteomes ’
of = 12 m; AR, 82%; . : svailable 1o encology : :
AR B2% i niurse i levels of distrass
. . sbove preset cutoff
scores. Individualized
e discussion and treatment
L ~ recornmendation during
! ffu calis..Control:
Standard care and EM
: . . . ! . omv‘ ) .. .
Maursell et Inpatient clinic,  Newly diagnosed breast  §7% RT, 30% CT, 130 ;131 (D) NR Lengitudinal two-  Intervention: Briof Patient outcormnes; Telephone based Long term (3 and NR
al? Canada cancer (any stage) 46% HT : arm RCT psychosocial intervention precesses of 12 m}
1996 after initial surgicai by social worker care; health
treatment; RR, 89%; postsurgery and fu sarvice use
AR, 10% screening for
psychological distress
with intervention PROM;
further intervention for
highly distressed
patients. Control: Brief
psychosocial intervention
by social worker
pastsurgery but no ffu
seresning.
Melachlan  Qutpatient clinic, Mixed cancer diagmées 26% SC; 32% 298 (K184 {0y NR Longitudinal two- . intervertion: Assessment Patient outcomes; Electronic interactive. Long term (2 and NR
etal?®  Australid {typs; stags, and fime . - €T £ RT; 5% D : _am RCT "with intervention, PROM  processes of tool 6 m after
2001 : since diagnosis) - other ATR . . before consultation, and care ' baseline)
. having attended at - summary immediately - S
" least cne. available to consuliants.
consuitation; AR, Indivigualized ’ )
‘59%; AR, 29% management plan based
on patient's responses.
[ Control: Conventional
clinical ‘encounter and
slf-reparted information
unavgilabie to ’
: consultants.
Mills et al®® Inpatient clinic,  Inopersble lung cancer,  61% LT, 17% RT; 57 {I); 58 {Q) NR Longitudinal two-  Intenvention: Weekly Patient outcomes; Teke-home paper Long terrs (16 w) NA
2009 UK any subtype; RR, 16% CT plus arm RCT completion of processes of tool
51%; AR, 50% RT; 6% SC intervention PROM at care

{continuad on following pagel

horne; patients were
asked to share
information with any HP
invchved in their care.
Contral: Usual care.
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Tahle 1. Summaries of the Methodologic Characteristics of the 24 Studies (26 articles) Reporting on the Use of PROMSs As Interventions in Patients With Cancer Receiving Active Anticancer

Treatment {continued)

Patient
Author and Method of Received
Year of No. of Outcomes Administration of Ewaluation of FROM
Study Setting/Location Patient Population Type of Treatment® No. of Patientst HPs Study Design Intervention/Control Assessed PROM Effects Feedback
Nicklasson  Outpatient clinic, Incurable lung cancer 78% CT; 42% RT: 85 {I}; 88 (C} 22 Lengitudinal two-  Intervention: Completion of  Processes of care; Electronic interactive Long term (312 No
etal® Sweden [any subtype or stage) 9% SC arm RCT computerized health senvice tocl; paper tool in w of #is visits)
2013 or mesathelioma with’ interventien PROM out¢omas. clinic
lifa expectancy at before consultation; ’
the first clinic visit summaries wara
of =3 m; RR, 756%; _ available to consulting
" AR 1% physicians. Control:
Cormplgtion of peper-
and-pencil intarvention
PROM befare
consultation, but
summiaries wers
unavailable to consukting
physicians,
Rosenbloom Outpatient clinic, Advanced breast, lung,  100% CT 83 q); 71 (C); 73 (C} NR Long|tudmalthree- Intervention: Assessment  Patient autcomes; Paper tool in clinfc Long term four No
stal? us ar colorectal cancer arm RCT with intervention FROM processes of fiL vistts
2007 with a life expectancy followed by structured care
of = & m during CT interview with treating
treatrent; RR, NR, nurse about patient's
and AR: 28% responses, Assessmant
control: Assessmant
with intervention PROM
followed by feedback to
treating nurses, but no
interview. Full control:
Assessment with
outcome PROM, but no
intervigw with or
feedback to treating
nurses.
Ruland et inpatient and Newly dlagnosed ar 88% CT; 34% SCT 75{%70(Q) - : NR Longitudinal two- Intervention: Intervention - Patient.outcomes; ~ Electanic interactive Long tarm NR
. a® outpatient recurrent. hematglogic L _amm RCT .. PROM administered - pre of foal [= four follows-
. 2010 ciinies, . malngnanw at the during inpatient, care . . " up visits)
. Norway start of treatment;: " outpatient, and all f,fu T : LT
- RR, 80%:; AR, 19%: visits. Assessmert -
: sumimaries Gudilable to -
- HPS Control ’
3 not aua;rahle
Sarna, 3 Outpatiant Advanced lung cancer 88% CT; 23% RT 481 NR Longitudinal two-  Intervention: Completion of  Patient cutcomes Paper tocl in clinic Long term {gx No
1888 ciinies, US {any sublype); newly anm RCT intervention PROM and assassment
diagnosed; RR, 83%: summaries available to paints within a
AR, 56% staff nurses for 841 period)
discussion with the
patient, Contrak
Complstion of

{continued on following page)

intervention PROM, but
sumraries unavailable
to staff nurses.
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Table 1. Summaries of the Methodologic Characteristics of the 24 Studies (26 articles} Reporting on the Use of PROMs As Interventions in Patients With Cancer Receiving Active Anticancer

Treatment (continued)

Patient
Author and Method of Received
Year of Nex, of Outcomes Admiinistration of Evaluation of PROM
Study Setting/Location Patient Population Type of Treatment™ Mo, of Patientst H®s Study Design Intervention/Control Assessed PROM Effects Feedback

Taerzer st Outpatient clinic, Primary, secondary, of ~ NR% SC; NR% 27 il 26 {C} KR Sequential pre- Inesivention: Completion of  Processes of care  Electronic interactive: Short term {same No
a3 - Canada. metastatic fung ATR ) and postscreen,  intervention PRCM -tool (I}; paper too!  * day as
2000 cancer of any stage; twoarm cohort before consultation and in ¢linic (1C) consuitation}

an average of 51 m : : i . summaries provided to
postdiagnosis; RR, : ~ HPs. Control: Usual care.
70%: AR, NR : : T . )

Takeuchi et  Outpatient clinic, Mixed cancer diagnoses 100% ATR 100 {4} 46 (0); 52 (C} z8 Longitudinal three- Intervention: Completion of Processes of care  Electranic interactive  Long temm (four No
al® UK {types and stage) at arm RCT touch-screen tool time points
2011 the start of treatment; intervention PROMs within 8 m)

RR, 65%; AR, 37% before clinic visit and
feedback available to
physicians. Attention-
eontrol: Completion of
interventicn PRCMs
before clinic visit, but
feedback unavailable to
physiciang. Control:
Standard care.

Thowes ot~ Rural cutpatient  Mixed cancer disgnoses  76% SRG: 66% 43 {i; 40-(C) . Nft Sequential pre- - Imtervention: Completion of Patiant cutcomes; ~Paper too in clinic; ~ Long term {one NR-
al® clinics; home; {type and stagel; - CT; 53% RT; and postscreen,  intervention'PROM and processes of mafied /i - fuatém L
2009 Australia newly diagnosed at 33% HT : two-arm cohort  feedback to nursing . care assessments - after

the first clinic visit; o ) © - staff; patient : intervention}

RR, 81%; AR, 37% : assessiment of problems :

: ‘ ‘and coricems if score
abaye cutaff score:
Centrol: Usual cafe; no
; intervention PROM
: ) . : ) administerad.

Trowtridge  Outpatiert clinic, Mixed diagnoses of 100% ATR 160 {I); 160 {C) "3 Twoarm RCT Intervention: Completion of Patient outcomes; Paper tool in clinic;  Intermediate No
st al¥ us recurrent or intervention PROM processes of mailed {4 wv after
1997 metastetic salid or befors consultation and care assessments intsrvention)

hematoksgic cancers summaries previded 1o

or sarcomas; RR, NR; consultant; discussion of

AR, NR selfreported information,
Contrel: Completion of
intervention PROM
befare consultation, but
summaries unavailable
to consultant.

Velikova et Cutpatient clinic, Mixed cancer diagnoses  76% CT; 21% BT, 144 (I); 70 {Ck 72 (CX 28 Longitudinal three-  Intervention: Completion of  Patient outcomas;  Electionic interactive Leng term ffour No
8 UK (type and stage) at 2% HT; 1% fu : arm RCT touch-screen processas of tool time points
20044 the start of treatment; intervéntion PROMs care within 6 m)

AR, 65%; AR, 37%

{cortinued on following page}

before clinic visit and.
feedback available to
physicians. Attention-
control: Completion of
interventicn PROMs
befora clinic visit, but
feedback unavailable to
physicians. Control:
Standard casa.
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Table 1. Summaries of the Methodologic Characteristics of the 24 Studies (26 artickes) Reporting on the Use of PROMSs As Interventions in Patients With Cancer Receiving Active Anticancer
Treatment (continued)

Patient
Aythor and Mathed of Received
Year of No. of Qutcomes Administration of Evaluation of PROM
Study Setting/Location Patient Population Type of Treatment™  No. of Patientst HPs Study Design Intervention/Coritrol Assessed PROM Effects Feedback
Velikova et Outpatient clinic, Mixed cancer diagroses 76% CT; 21% BT: 144 {: 70 [C); 72 (Q) 28 Longitucinal three-  Intervention: Completion of Processes of care  Electronic interactive Long termn ifour No
al UK {type and stage} at 2% HT; 1% flu arm RCT touch-scresn tool tima points
20104 the start of treatment: intervention PROMs within 6 mj}
RR, 65%; AR, 37% before clinic visit and

foedback of results
available to physicians.
Attention-control:
Completion of
intervention PROMs
bafore clinic visit, but
feedback unavailabie to
physicians. Control:
Stendard care.

Ahbreviations: AR, atirition rate; ATR, active treatrment; BT, biological therapy; C, control; CATI, computer-assisted telephone interview; CT, chemotherapy; d, days; EM, educational raterials; ESRA-C, Electronic
Self-Report Assessment-Cancer; fu, follow-up; GP, genera! practitioner; h, hours; HP, health care professicnal; HT, hormonal therapy: |, intervention; m, months; MD, medical; NA, not applicable; NR, not reported;
O, oncologist; PROM, patient-reported outcome measure: PSC, palliative supportive care; Qol., guality of life; RCT, randornized controlled trial; RR, respense rate; AT, radictherapy: SC, supporive care; SCT,
stem-cel! transplantation: SRG, surgery; TCW, telephone casewarker; TM, telephone monitoring: UK, United Kingdom; US, United States: w, weeks: ¥, years.

*Percentages valid for total sample.

tSample sizes of patients as randomly assigned {RCTs) and consented (Non-RCT: s) at baseline.

$Physicians, rather than patients, were randomly assigned.

§Estimated as the total of 3 TCWs and 119 Q/GPs.

1iGroup sizes were not reported.
ilArticles are based cn data from the same study; different sample sizes and outcermes are evaluated in each article.
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Table 2 Main Findings and Assessment of Risk of Bias in the 20 RCTs and Four Non-RCTs |dentified for This Review

Risk of BiasT
Guidelines Performance
Were Selection Bigs Bias: Detection Attrition Reporting
Used to Blinding Bies: Bias: Bias:
Main Study Findings™ Guide Random Participants  Blinding of  Incomplste  Selsctive Other
Health Service Clinician Sequence Allocation and Qutcome Qutcome Quicome Sources
Author and Year Patient Outcomes Processes of Care Gutcormes Responge  Generation  Concealment  Personnel  Assessment Data Reporting  of Bias
RCTs S . . : : .
Berry et al,"? Istervention effects depended - No EG/CG differences (P = 35) - i N . Low | Low . High Unclear Low High High
2011 oh whsther a symptory/CaL for the-average Jength of - ) o S : : -
issue was reparted at d' inic visits. Clinicians agreed. .
thréshoid {F = .03). When . that the' intarvartion was
S repurtad at threshold, the “usefal in identifying
. intervention resutted ina 20% - appropriate symptomyQol
incraage in the odds of the issues {67.8%), guiding the
issus being discussed '_mtemew {84.3%}; promoting :
compared with.the CG. Fhis cemmunication.{60%), snd = -
was .evident for . |denufymg appropﬂate areas
concentration, cognifive for referral (53.6%). . -
- function, impact on sexual
activitiés and interest, and
; ) socmi function. : . .
Braekeh et al"® — No sugmﬁcarrt intervention - No Unclear - Unclear - High High High High Low
2011 "effects wera observed for L .- . ’
) the wtal No. of patients:
referrad to’ psychosocil care
- providers gt3 (P=.32),9 ..
P = 2200 12m (P=_44)."
Mori patients in the: EG
brougirt up their raed for_-
’ psychosoclal care: during
consultation (P = :04). EG’
were referred to sacial
R workers at an sarlisr slage :
than CG (P .01). No -
significant intervention offect
on |mpmvmg patient-clinician
communication abiowt
psychasocial prablems; no
gffect on patients” :
satisfaction with
cammunication with
. ) chmclans . .
Carlson et al, 2 Ondy a marginally. significant No differences between study No differences between Yes Low Low. High High High Unclear Low

2010

main effect of study oondruan
at follow-up for distress

scores (P = 08). Significantly
fewer patients in the triage
group (36%} exceeded the .
distress cut off v46% and
48.7% in full screening and
minimal screening groups,

* respectively (P = 005). No
EG/CG differences in anxiety
or depression sceres at 3 m
overall or within either the
lung or breast groups.

conditions in referrals made
to psychosocial care (P =
.05} bafore or after follow-
up. Receiving a refemal was
linked to less improvement
on the distress score.

full screentyg and

minimal screaning in
patient seifroferals

{14.3% v 10.3%).

(continued on following page)
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Table 2 Main Findings and Assessment of Risk of Bias in the 20 RCTs and Four Non-RCTs Identified for This Review (continued}

fewer severa symptoms and
- better sexual functioning at.--
follow-up. No -EG/CG
. differences in terms of \mzhty
P =77

the same rate. A

- similar percentage of
wamn in each
group received some
form 'of psychological

. refarral. Wemen in
the EG used
meadications more
fraquentty.

{eontinuad on following pags)

Risk of Biast
Guidelines Performance
Were Selection Bias Bias: Detection Altrition Reporting
Used to Blinding Bias: Bias: Bias:
Main Study Findings* Guide Random Participants  Blinding of  Incomplste  Selective Other
Health Service Clinician Ssquence Allocation and Outcome Cutcoms Outcome  Sources
Author and Year Patient Qutcomes Processes of Care Outcomes Respense  Generation  Concealment Personnel Assessment Data Reporting of Bias
Ciseland st 8l  EG significantly greater reduction  EG significantly more —_ . No Unclaer Low T Low Low High Unclear High
2011 in overall symptorn thresheld comfortable with- :
. events during the 4-week tifal intervention (P < .(3}-and-
pericd {19% v 8%; P = 003} more likely to rate the |
Symptom threshold events’ intervertion as easy to use
for pein, distress, disturbed " [P < .01 compared with CG.
sleap, sharness-of breath; Both groups expressed -
- and constipation were more satisfaction with the
n the CG at week 4. No EGf mtsrvemmn and agreed for it
CG differencas in mean 1o be used in routme elrmcgl
. $ymptom severity changes at pmcboe
‘the end of 4 weeks. Greater
" reduction in ‘mean symptom -
interferance over tirne in EG
e ® =02, : : : y o , -
) Datmar ot a2l NgEG/CG diffdrances t the Ten af 12 OuL Issues were . — No - Unclear . Uriclear * Unclear *. " High Low - Unclear - High
2002 . Tourth visit for any of the QoL drswssad mofe fraquently in L e ’ -
- scales. A significaintly grester | - - the EG, sspecially social
. pércentage of patients inthe - functlonmg, fatigoe; and -
EG v tha CG exhibited ‘ ; .
‘improvemant over -tiia i ) )
mental health {43% v30%; . '-global physaclan-pat{ent -
.-P= [04) and role functioning - . -agreement, o in maan
(22% v119%; P = 05} “Aumber of OoL—ralated
patient management actions
faken par petent_ Pationt
_and physician satisfactitr. 7
N was_high in both groups::Ng
differences In niean duration
" of visits. In the EG, the QoL
‘summiary profile provided an
‘accurats picture of patient’
functioning and wall-belng
97%), ‘and jt wolklbia - )
useful as & s‘!zndard Vrt of .
the olitpatient Sliric.
. : : pmedure(BT%) N . . e . RETE e
Ganz et alZ - Cr'enga seores for mempausal o - Woman in both the EG - . Yes Unclear Unclear Unclear ‘Unclear Low ..~ Uncoar - High
2000 . FT symptoms (F< .001Vand - and CG sought out ) P S S g :
sexial functioning {P = .02} additional mfonnat[on
* differed significantly betwean - about their
groups, with EG repoiting symptoms, at about
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Table 2. Main Findings and Assessment of Risk of Bias n the 20 RCTs and Four Non-RCTs Identified for This Review (continued)

Author and Year

Guidelines
Were
Used to
Main Study Findings” Guide

Patient Outcomes

Heekh Service Clinician

Processes of Care Outcorres Response

Risk of Bast

Performance
Bias: Detection Attrition

Selection Bias v
Blinding Bias: Bias:

Participants Blinding of Incomplete
Allacation and Outcome Outcome
Concealment Persennel Assassment Data

Random
Sequence
Generation

Reporting
Bias:
Selective
Outcome
Reporting

Other
Sources
of Bias

Girgis et al, %
2009

Hoekstra'et -
2, 2008

Kearney et al.#
L2009 - -

Klinkhammer-
Schalke et
al,% 2012

Nowarallmrven'uuneﬁectwas
obsevad: Physical funttioning

- was sigrificantly hproved at the

. third talephons interview for
perticipents in the teiéfhone
casaworker group.(P = 01).and

participants with unrnet needs _'
F=07.. :

Atﬂ'lez-mfnlbw-up,MG. .
premlemeofsynmms
: bwarmﬂ\sEG[pre\alent
differences 2.1%-24.3%) for
'nlneof1Dsymptoms(amapt

prevaient in EG. Severity.of
fatigue, lack of appetits, . .
shoriness of breath, and rausea
was lowar n the EG {not
sigrificant, No:EG/OG -
differences in sevarity of pain,
coug'mg. deeﬁeﬁnass and
diarrhea).

CGhadsg-nﬁcanﬂymeraporscf_ C

fatigue (P = D4)and
'sgmﬂcanﬁyfamrrsponscf
hand-foat syndrome (P = 08)
thian EG. NoEGIOGdffefmoes
mrepostsofwmrbngfmwea
danhes, orsoremouﬂ’#hmet.
No'EG/CG differences in .
séverity and distress of
Symptoms, with the exception
of Higher sevetity (P = .03) ard
distress (P = 06} of handHoot
syhdrome in EG.

. ALS m; 71% of patierdts in.CG
shawed diseased QoL in'at least
ane dimension, In the EG, this
oowmdinﬁG%dpaﬁsms(P
‘= .048). Rektive rsk was
reduced 21% {865% Cl, 010 371
and absolute risk was reduced
15% [85% Ci, 03 1o 29). The
No. of diseasad Qol. dimensions
per patiert was lower in the EG
at 6 m (P = 035, Tha percant
of patierds with zero QoL in at
lsast one dimension at 6 m was
15% in the EG and 25% in the
CG{P= 124}

. . (P <001}, and strong
thers was a.trend toward fewer .~

Patiants in the teleptione : = Yas
caseworkst group were -

- more fikely 1o have indicated
issues of need discussad

. (P'< .001), referrals made

agraement that the
. intervention improved.
commiunication with their
. Kealth:zare team (P < 001). :
ST . . L C Ne

No

A3 m, coping strategies were = Yes

- apphed more often but rot

- sigrificantly more in the EG
than the CG (P =..055).
Sigrificantly meore
psychatherapy was given to
women in the EG (P = .005)
but the opposite was true
for physictherspy in the CG.
At & m, the results were:
much more similar in the EG
and CG.

{continued on following page}

love - Undlear . High - High Low

High  Unclear- . High Clew | low

Low -~ Low . Higa © lew . Hih

Low Low - ~ High High Low

Unclear

. Unclgar

High

High

High. -

.Low
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Table 2. Main Findings and Assessment of Risk of Bias in the 20 RCTs and Four Ner-RCTs Identified for This Review (continued)
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’changes an psycho!ogml oF
“"health information needs,
Qok;, or psychasocial
funcdoning between the
basefine and follveip .
assessments. For the * -
sibgraup of
moderatelyfseva:aw
-depressed patients, ‘_there
was a significant reduction it
depression for the EG relzfive
1o the CG at the 6:m
assessment (P =001}

in consuftstion times (17.7
- v 164 min) of levels of
setisfaction {P = .08} For

- €G v EG'patients; ths -

percent of petients indicating
their tevel af satisfaction'was
95% v 98% for nursing care,
98% v 98% for medical :
care, 31% v 86% for
information. received abouit
their iflness and tréatment,
and 98% v 99% for overall

" satisfaction with the care

received.

feontinued on fallowing page)

Risk of Biast
Guidalines Performance
Were Selection Bias Bigs: Detection Attrition Reparting
Used to Blinding Bias: Bias: Bizs:
Main Study Findings® Guide Random Participants ~ Blinding of  Incomplete  Selective Other
Health Service Clinician Sequence Allocation and Qutcome Cutcome Outcome Sources
Author end Year Patiert Quicomes Processes of Carg Qutcomes Resporse Generation  Concealment Parsonnel Assessment Data Aeporting of Bias
Komblith ot 81,*2  EG Hed significary lower No ‘significant EG/CG . Mo EG/CG. differences in No Unclear Unclear High High High Unclear  * Unclear
2008 anxiety and depression at 6 m differences in percent of use of mental health - : . .
" {P< 001). N6 differences oni physical symptom alerts, No safvices at 6 m (9%
psychological distress, Qol, differences in overali - v12%})
or comorbiditias intérfering satisfaction with intervantion
with functioning. Significantly (good/excellant, 88% v
more patients in the EG hag 7495). Significantly fewer
scores above ‘cut off for -+ patients in the EG 1ated the
.depressmnp‘amoem aEm - intervention very!extrernelv
142% v24% P= 041) helpfu! in’ coping with an
- " fmportant problem (P =
: o £18). : : . -
Par'ﬁcipafﬂs" psy"cholog'ml i No EG/CG differences in the' Thie mean No. of visits No~ Unclaar Uncisar High -
distress levels decraased over meanNo. of sodial worker ~ was 2.4 and 6.1 ’ T BRI
© thestudy’ penod {P< 001}, contacts, CF and EG were - among CG and EG
- biit o EG/CG diffsrances. No_ “very simifarin totat, .- patients, -
- BGACE" drffafenoes in physical - iftervention tishe, propartion - “respectively,” )
H of contacts condeicted in représenting 48.9
soclafand Talsure activities, " person, and mean duration and 118.6 min of -
return 6 work, or marital of contacts conducted in social warker
atighection, . ‘peison and by telephone . contact,
during the baseline pericd.
- Usa of psychosocal
_services, medical
consultations, or other
patient iritiatives that might
improve quality of iife did not
T L. ditfer betwoen groups. . -
Na EG/CG differences’in N0 EG/CE differencess (P = .36) — Yes Low Unclear ~  High
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Table 2. Main Findings and Assessment of Risk of Bias i the 20 RCTs and Four Non-RCTs 'dentified for This Review {continued)

Author and Year

Main Study Findings”

Guidelines
Were
Used to
Guide

Patient Ouicomes

Processes of Care

Clinicisn
Response

Healh Service
Ovtcomszs

Risk of Bias?

Performance

Selection Bizs Bias:

Blinging
Participants

Allocation and
Concealment Personne!

Random
Sequence
Ganeration

Detection
Bias:
Blinding of
Qutcome
Assessment

Attrition
Bias:
Incomplete
Outcome
Data

Repoarting
Bias:
Selective
Qutcome
Reporting

Other
Sources
of Bias

Mills ot 4,2°
2009

Nici‘dasson st
al®2013

" Rosenbloom et
al3' 2007

Only a small But consistent’
differance i Col was found
between EG and CG. The EG

“had a poorer Qok in many

" domains, Two different QoL

summary scores indicated &
statistically signrﬁcant :
“batwean-group differénce.

No statistically’ sngmﬁcant
differences across the three

stutly conditions in QoL over - -

tirme (P> 05). For ol
patients, QoL essentially did
not change over the course of
the study.

Only 23% of the dlary group

- stated that they had shared

- thair diary with any health

prafessional, N6 rntewennon

. effects in communmuon

_satsfactmn with care; or the
discussion of patient
problams -EG discussed
fewer topics with health. :
professionals than the £G-
[not significant], Both groups

- “reported high levels of

' satisfaction with their care,
with.no sugmﬁcant :
amcmms :denuﬁed

lssues regardlng amotional

functioning were more
fraquentiy dnscusssd in the
EG by doctars or patlerrts
faken togéther (P = 075 ,

" 'No'EG/CG d|ﬁarences in
‘physicalfrole, social,
cognitive functioning; or -

_'global. health. Pain, dyspnea

* fatigus, and anorexia were:

- sumewhat more Fraquently

- iscussed in the EG (not- . -
- gigrificant). Medicalftechriical

‘Statements weTe mare
frequantty raised in the CG

- {P= 0B} Length of doctor-
patient conversations was
similer in the BG and CG
{P'= 77). No.of dlagnosnc

* gnd therapagtic;intervanticns
for emctional and sockl
concerns was highar in the
EG.

No significant differences
across the three study
congditions in general
satistaction and satisfaction
with communication aver
time (P > .08). For all
patients, satisfacticn
essentiaily did not change
over the course of the study.
No significant group
differences {P > .08} in
clinical freatment changes .
between the three
conditions.

- R

"Planned omgaﬁer_\tvis'ns- . MNo

ware, simila”
betwesn EG and CG
{327 .v323) ’

- No

{continuad on following tage)

Low T Low High

Udglesr ~ High . High.

Uncloar Unclear High

Low

High

Low,

Low

Unclear

Unglear

Unclear

Low

High
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Table 2. Main Findings and Assessment of Risk of Bias in the 20 RCTs and Four Non-RCTs Identified for This Review {continued)

Risk of Biast
Guidglines Performance
Were Selection Bias Blas: Dstection Atirition Reporting
Used to Blinding Bias: Bias: Bias:
Main Study Findings” Guide Rendom Participants  Biinding of  Incormplete  Selactive Cther
. Health Service Clinician Sequence Allocation and Outcome Outcome Quicome Sources
Author and Year Patient Cutcomes Processes of Care Cutcomas Response  Generation  Conceaiment Persennel Assessment Data Reporting of Bias
Ruland et 8], % Symptom distress in the EG Significantly more 'w'mptoms_ — Ne' Law High High High Low Unclear High
2010 decreased significantly cver wera addressed in the EG
time in- 11 (58%} of 19 patient charts v those of the
symptom/problam categories " €G. Need for sympiom
v two (109%) for'the CG. mariegement support over
. time also decreassd )
sngnrﬁcantlv more for the EG
than the CG in 13 (68%)
. ‘Symiptom categaries. - .
Saina, 1908 Symptomi distress scoras. of the ’ - —_ No Uriclear Unclear - High Unclear . High - Higa High -
€@ ware highier than scores : . S
of the EG (F < ,001).
Chemetheragy status and
group assignment-wiere both
Strong prediciors: of d'lstress o
* scores. The no—chsmoﬂlarapy .
_subgruup showsd grester o
leveis of distress than the
chemotherapy subgroup with
. the CGand £G groups. = : P . . Co : : AR C
Takeuchi et Pa'hsnts in.the EG and atlssnﬁan— : Mora fraquent disctmuon of = No - Unelear Unclear . High -“Unclear - S High. - - Unciear High '
al, 35 2011; control group had batter QoL “chionic: nonspecific, : : : L : : Lo : : .
Vajikova et © than the CG (P = 006 and symptoms {F = .03} in the
Cal®on0s - - p=um, , fespactiveld but the - EG, without prolonging
end Veélikova, EG ‘and attentiorrcontrol - ‘encguriters. No gffeect.on -
S etal® . groups were not significantly . patient management (P =
20102 diffarent {P = .80}, A larger B0 CUESION topncs werg
s proportion of intervantion 6d b
patients shawed clmacally
meenlngful |mprovement i
QoL . :
o patlent ‘raported funcnma!
o comems EG pauenls rated
their. conunmty of care as -
better than the CG n terms
of comminication (P = (3).
Patias" evaluations of the
o . ntervention were positive. ] : L - )
- Trowhbridge ét No significarit EG/OG differences Sigrificant EG/CG differencas in — No ‘High High High.. . High Unclear . High _High
al;7 1997 in-assessmerits of pain, pain physmns pattsms of = - ’ . : ’

regimens, and relief received
at the 4-week follaw-up.

prescribing analgesics (25%
v 14%,; P = 016). No
significant differencas in the
percentage of patients
undertreated for pain {38% v
35%; P> 05).

{continued on following page?
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Table 2. Main Findings and Assessment of Risk of Bias in the 20 RCTs and Four Non-RCTs Identified for This Review (continued)

Risk of Biast
Guidslines Performance
Were Selection Blas Bias: Detection Attrition Reporting
Used to Blinding Blas: Bias: Bias:
Main Study Findings” Gide Random Participants  Blinding of  Incomplete  Selsctive Other
Health Service Clinician Sequence Alloeation and Quteome Quicome Qutcome  Sources
Author and Year Patient Qutcomes Processes of Care Qutcomes Response  Generation  Concealment Personnel Assessment Data Reporiing of Bias
Non-RCTs
Boyes et ai,"® Patiants in the EG with a For patients, the intervention — Ne High High High Low High Unglear Low
2006 debilitating symptem at visit 2 was easy 1o compiete, and
were less likely to report 2 they would be wiling to
debilitating symptom at visit 3 complets the survey sach
compared with CG (P = .04), time they visited the
No EG/CG differences in oncologist. Only three EG
change in anxiety {P = .08} patisnts reported that their
and depression scores [P = encologist discussaed the
.20). No significant EG/CG feedback report with them.
differences in change in Half of the medical
average No. of moderate or oncologists {n = 2) reported
high psychological needs that they discussed the
reparted over time {P = 82, feedback directly with their
patients.
Hilarius st al, % No significant effects were Qal-related topics discussed —_ No High High High High High Unclear Unclear
2008 found in changes in Qol. over more frequently in the EG (P
time, =02}, Nurses’ awareness
of patients’ levels of daily
sctivity, pain, and overall
QoL was significantly better
in the EG. The mean No. of
Qol-refated notations in the
medical records was higher
in the EG (# < .05). Modest
effects were observed in
patient managemsnt; no
significant effects In patient
satisfaction over time.
Taenzer et al ¥ — In the EG, more Qol issues — Ne High High High Unclear Low Unclear High

2000

identified by the patient
ware addressed during the
chnic appointment than in
the CS {P = .01). Marginally
more categones were
charted and a trend toward
more astions being taken
was racorded in the EG.

_ Patients reperted being
equally and highly satisfied
regardless of study group.

{comtinuad on fellowing page)
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Table 2. Main Findings and Assessment of Risk of Bias in the 20 RCTs and Four Nen-RCTs Identified for This Review {continued)

Risk of Biast
Guidehnes Psrformance
Were Selection Bias Bias: Detection Attrition Reparting
. ' . Used to Blinding Bias: Bias: Bias:

Main Study Findings’ Guide Rendom Participants ~ Blinding of  Incornplets  Selective Other

Heaith Service Clinician Sequence Allocation and Outcome Outcome Outcome  Sources

Auther and Year Patient Outcomes Processes of Care Outcomes Response  Generetion  Concealment Personnel  Assessment Data Reporting of Bias
Thewes et al, % Participants in the screened Screening did not significantly _ No High Unclear High Unclgar Unclear Unclear Unclear

2008

cohort reported significantly
higher levels of overall unmet
needs (P < .001),
psychological needs {F =
.02}, infermation needs (P =
.02}, and physical and daily
living reeds (P = Q4
comparad with the
unscreenad cohort. No
differences on sexuality
needs.

increase the rate of referrals
to psychosocial staff of
distressed individuals, but
reduced time to referral,

Abbreviatiens: CG, control group; EG, experimental group; m, months; min, minutes; Qol, quality of life; RCT, randomized contrelled trial.
“Information on effect sizes (where calculation was permitted by availability of data) is available in Appendix Tables A2, A3, and A4 (online only).
tSpecific explanations for all ratings are available frem the authors.

¥Articles are based on data from the same study; different sample sizes and outcomes are evaluated in sach article.
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Table 3. Classification of Study Qutcomes According to the Three Prespecified Outcome Categaries {n = 24)
Patisnt Qutcomes Processes of Care Health Service Qutcomes
No, of No. of No. of
Classification Studies % Classification Studies % Classification Studies %
Physical symptoms: - 7 20,2 . Patient: actual use of the mtervamnon ‘2-.. - - 83 . Health services use/ . . - -~ 3~ 12,5
prevalence andfor . . PROM?ZE . R  self-referralg?®22:42 :
SQVSr!tY1 8,22,25,32,37.40 A1 A : .
Qo 21-24:28.28,29,21,38,42 10 41,7 Duration of contacts with 7 202  Contact with HPg?73¢ 2 83
HPS‘I 7-18.27.28,30,30
Psychological N I 25 .. Patient engagemant in self-care SRR 42"
syriptomg18.20:43.27.20.42 . actions®’ -
Supportive care 5 208  Patient outcomes discussed dunng 8 333
neads18,22,23,32,36 Consu1tatlon1?,19,21.24.29.30.34,35,35
Overall distress?03%32 - .. . 3 125 HP aooeptabllltylavaluatlon of - ... B 250 ..
; _ . - “intervention17-19:71.2438.38 " " - o
Overall physical health?”-42 2 83  Patient satisfaction with 1 45.8
carefcormmunication with treating
team19_21,23,24.28,29.31.34.37.39,40
Working hours®” B 4.2 Patient outcomes addressed In e 2 8.3
: : S patiant records®> A i : A
Social support®” 1 4.2 Medical decisions made/ad\nce 11 4568
given/changas in
treatment/referrals mada'®
21.23,24,28,30,31,34,36,37
Social activity?’ : 1 42~ HP use'of PROM information®®3% .~ 1 4.2
Physical activity®” . 1 42  HP satisfaction with encountsr with 1 4.2
the patient?’
Marital satisfaction®” 1 42 .- HP awareness of. patlent AR - S
: ‘ . ) : outtomes®! G
Patigrit satisfaction with 7 28.2
_ |ntervent|0n1”1z"3”94°“2 Vo
“Impact.of referrals on patient- - - . .1 L 42
outcomes®® - . : o
‘Percewed oontlnulty and 1 42
“goordination of care™ L
_ “Timing.of referrals™% .’ : 2 " 83
Abbreviations: HP, health professional; PROM, patient-reported outcome measure; QoL, quality of lifa.

of intervention effects on actions taken as a result of PROM feedback becom-
ing available to clinicians remains generally ambiguous (Appendix Table A4).
No significant intervention effects were reported in the number of patients
referred to psychosocial care'®2%% or in clinical actions taken*"*! Al-
though at 3 months after the intervention women with breast cancer in the
experimental group were offered counseling and psychotherapy services more
often, at 6 months this difference disappeared.*® When PROMs were used to
increase physician awareness of patients’ levels of pain, a significant change
{d = 0.41) in analgesic prescription patterns was found to favor the experi-
mental group.3” During treatment for chest malignancies, significantly more
patients in the experimental group received diagnosticand therapeutic services
for emotional and social concerns,*® but numbers of Qol-related actions
taken per patient were similar across study groups.**

Patient satisfaction with care andfor communication with team. Regard-
less of study condition, patient remarks on satisfaction with care and/or corm-
munication with HPs were generally positive,!%21:24282931343940 Though
cight CTs?428:29313440 gyiled to show significant intervention effects (Ap-
pendix Table A4). In the studies in which postintervention gains were re-
ported, the positive effects referred to greater satisfaction with emotional
support in the palliative chemotherapy context,”® greater satisfaction with
patients receiving follow-up from oncology nurses rather than general practi-
tioners (though differences from usual care were not examined),” and en-
hanced communication with physicians in the outpatient setting compared
with standard care.*

Patient outcomes discussed during consultation. Regardless of patients’
cancer type, significant postintervention increases over time in the frequency
of discussions pertinent to patient outcomes during consultations were re-

1498 @ 2014 by Amsrican Society of Clinical Oncology

corded.®>*® The odds of such outcomes being discussed seemed to depend on
whether these were reported at a level indicating a problem.'” Though emo-
tional problems tend to be discussed more often during consultations in the
experimental group,' social and sexual functioning issues may be those on
which the intervention proves most effective.'” Still, the overall patient-
physician communication may not significantly improve.'® In the lung cancer
population, significantly more symptoms were discussed and addressed dur-
ing consuitations,™ but intervention effects on QoL discussions fell short of
significanice. Much greater intervention effects were reported in the context of
palliative chemotherapy (Appendix Table A4),™ regarding overall communica-
tion about dyspnea (d = 0.40 to 0.77)*"*; social functioning {d = 049) and
fatigue (4 = 0.38)?; and sleep problems (4 = 0.66), constipation (4 = 0.40),
diarthea {d = 0.67), and cognitive fimctioning (d = 0.66).**

HP acceptability/evaluation of intervention. 'Where addressed, interven-
tion acceptability was moderate to high across alt CT's (Table 2), with rates of
perceived usefulness ranging from less than 50% to 68%. HPs felt obtaining an
overall assessment of the patient was more helpful?***® to identify issues of
concertt'71%21% and to guide discussions with patients'” > rather than in
communicating with patients'”'? and in managing and enhancing the care
provided, "8 Yet, in two similar CTs, all physicians®! and nurses™ agreed that
the intervention facilitated patient-clinician communication. The ability of
HPs to identify psychosocial concerns'>*! and address difficult subjects such
as sexuality issues™ was also enhanced, Although actual changes in HP com-
munication styles may not be seen even following the intervention,'® physi-
ciang?' and nurses® seem willing to continue using the PROM summary in
everyday practice. Nurses significantly more frequently found PROM
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interventions beneficial'” and felt that use of relevant information resulted in
more efficient use of their time,?*

Patient satisfaction with intervention. Overall satisfaction with interven-
tion was evident for at least 80% of patients. 42 The PROM interventions
were seen as easy to use’® and a useful way for patients to describe their
situation® and communicate important information to HPs."® Patients ex-
pressed their willingness to continue using it in routine care.**% However, in
the Kornblith etal™ CT, percentages of patients rating the PROM intervention
asveryor extremely helpful in coping with an important problem were notably
low and favored the control rather than the experimental group (37% v 14%;
d = 0.69). More than 83% of patients regarded the PROM content important
for them and its use necessary for all patients receiving treatment.'>® More-
over, almost all patients (93%) appreciated having been asked about their
emotional well-being during treatment.* In the palliative care setting, patients
agreed that the summary profile enhanced their physician’s or nurse’s aware-
ness of their health problems (79% to 89%), and that it would be useful as a
standard part of their consultations (87% to 999).21:24

HP awareness of patient outcomes, In the context of palliative chemo-
therapy, no intervention effects were reported on the magnitude of patient-
physician agreement about patients’ physical, emotional, and social well-being
and daily activities (d = 0.09 to 0.50; Appendix Table A4).2! The only excep-
tion was greater agreement in ratings of social functioning in the experimental
group, but this applied only to the subgroup of patients who reported
moderate-to-severe problems.?! Oncology nurses’ awareness of daily activi-
ties, pain, and QoL was significantly higher in the experimental group during
the fourth patient visit.** Positive intervention effects were reported in patient
care documentation in the medical records of patients being treated for hema-
tologic malignancies® and in the number of QoL issues charted in records of
patients with lung cancer,*

Timing of referrals. One RCT revealed that PROM feedback resulted in
significantly earlier postconsultation referral of patients in the experimental
versus the control group by an average of three weeks,'® Ina sequential cohort
trial of patient-distress screening, average time to referral in the unscreened
cohort was 14 days compared with a considerably earlier referral of only 5 days
in the screened cohort.>

Heaith Services Outcomes

Only five CT's explored the effects of the routine use of PROMs on HSOs
(Table 3; Appendix Table A5), namely, numbers of patients making use of
health services”>*** and frequency of contacts with health professionals.”**®
Ganz etal®? reported only minimal use of services after referral to psychosocial
care in women with breast cancer; whereas prevalence of cases in which
patients sought professional help was similar irrespective of study group
among newly diagnosed patients with lung cancer and breast cancer.2 Among
patients with advanced breast, colorectal, or prostate cancer, usc of mental
health services at 6 months after intervention was equally minimal regardless
of study condition (P = .34)."* In terms of frequency of patient-HP contacts,
positive intervention effects were found among women with breast cancer?”
but not among patients with chest malignancies.2’

We found only tentative evidence regarding the effectiveness of
PROM interventions to improve the quality of care provided to pa-
tients receivingactive anticancer treatments. We used strict Systematic
methods during identification'® and risk-of-bias appraisal'® of all
trials included here. We included 24 CTs, which investigated a wide
range of outcomes, thus producing a disparate set of data and indicat-
ing lack of consensus around the role of PROMs and the range of
outcome measures in clinical practice. Evidence suggests that, irre-
spective of the context of chronic illness, the impact of PROMs on POs
is weak.”** Where possible, we calculated ES in an attempt to quantify
the magnitude of these effects, and our findings indicate inconsisten-
cies in the overall significance (statistical or clinical) and low-to-

www.jco.org

moderate intervention effectiveness. Importantly, efficacy of the CTs
reviewed seems low, confirming findings from previous reviews.>***

Contrary to the limited evaluation of HSOs, PoCs were the most
frequently investigated outcomes in our sample of trials. Mixed find-
ings emerged regarding medical decisions made or actions taken by
HPs as a result of the availability of PROM data. Changes in HP
practices fell short of significance and, where such changes were doc-
umented,’®*” the associated ES were still small. It is unclear whether
limited referral options, additional subjective HP assessments, or
other health care—related factors influenced the use of PROMs in
practice. Patient satisfaction with care did not improve significantly,
possibly owing to the presence of ceiling effects. Moreover, achievable
improvements in patient communication with HPs, especially regard-
ing emotional health issues, were documented, but ES were quite
small. Somewhat greater ES can be proposed with regard to the actual
discussion of POs during consultations, particularly physical symp-
toms, but not necessarily around supportive care needs.'

Fewer than 30% of the CT's addressed the important question of
whether the use of PROM interventions appeals to patients and HPs,
Though HPs may view PROMs as useful toward a more comprehen-
sive or systematicassessment, communication is not always enhanced.
In addition, there is still limited (albeit positive) evidence about
whether HPs wish PROMs to become routine practice. Whether pa-
tients can comply with the systematic use of PROMs during treatment
and encounters with the clinical team is equally unclear. Despite
limited evidence, including electronic systems to enhance data collec-
tion and management, as well as use of clinical algorithms to support
clinicians in the management of identified areas for intervention,
might potentially increase adherence to and acceptability of PROM-
enhanced clinical assessments.

Current data also suggest that patient physical symptoms and
distress may be more amenable to improvement after PROM inter-
ventions than QoL, supportive care needs, or psychological symp-
toms. Even with the exception of the few studies that examined the use
of health services by patients or contacts with HPs, important aspects
of an intervention’s applicability, such as patient safety or cost-
effectiveness and cost-efficiency, areyet to be included as potential end
points to encourage policy makers to consider making changes in the
way cancer care is provided. Despite this lack of evidence, the Depart-
ment of Health in England is aiming to extend the use of PROMs in a
wider range of conditions in that country’s National Health Service,**
which would include cancer care,

Finally, measurement bias interfering with the effects of PROM
interventions documented in this review should also be considered.
Arguably, not all tools used in the delivery of interventions were
originally developed as PROMSs, which might have affected the reli-
ability of reported outcomes and their subsequent interpretation. In
addition, the psychometric robustness of the PROMs used to deliver
and/or evaluate intervention effects is questionable and might have
interfered with its ability to capture the actual magnitude of such
effects. Similar comments can be made regarding sources of bias, such
as absence of randomization or uncertainty about whether clinicians
did use information generated by PROMs during consultations,
which may have further affected the trials’ internal and external valid-
ity and adversely affected credibility of available evidence.

Our search strategy was purposefully inclusive, with an aim to
include all relevant literature. However, it was limited to the most
common bibliographic databases, as well as to peer-reviewed articles
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and reports published in the English language only. In addition, the
gray literature was not searched. Owing to the vast heterogeneity in the
studies included, a meta-analytic synthesis was not feasible. Unavail-
ability of data also prevented us from calculating ES for some of the
included studies. However, such cases were equally distributed across
statistically significant and nonsignificant findings or across the differ-
ent outcome categories; hence, we are confident that the associated
reporting bias has not greatly affected our conclusions.

More research is necessary on the effects of PROM interventions
on health outcomes across different types of cancers and treatment
modalities. The use of PROMs in clinical practice seems to be most
effective in increasing patient satisfaction with communication about
emotional concerns. Discussion of POs during consultations may
increase and, in some studies, is associated with improved symptom
control, increased supportive care measures, and patient satisfaction.
Additional patient-related outcomes could be usefully addressed in
future trials, including perceived self-care self-efficacy, social activity,
work limitations, or survival. Patients and HPs are willing to engage in
the routine use of PROMs during anticancer treatment. However, it is
paramount that PROM intervention implementation is effective and
incorporates strategies that increase patient adherence to the actual
use of PROMs and HP engagement in the active incorporation of
PROM feedback during encounters with patients.** Consensus is also
required on the standardization of PROM:s to be used in future trials.
Finally, dedicated research is required to support the cost-effective use
of PROMs in clinical practice regarding patient safety, clinician bur-
den, and health-services usage. This is an important area of consider-
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ation, particularly in times of increasing demands on health care.
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Appendix

Tahls At.

Electronic Databases Searched and Search Terms Used

Electronic Databases

Search Terms Used

- Medline {1946 to May 2012} .
EMBASE (1974 to May 2012)
CINAHL. (inception to May 2012}
PsycINFO {inception to May 2012)

PBSC (inception to May 2012)

‘o

7.

8.

9.'
10,

11

12,
13,
14,
18,
16.

. exp controlled clinical trial/:-
. exp randomized controlled trial/

1TORZ

. axp neoplasms/OR cancer‘ mp. OH neoplasm® mp OR carcinoma®.mp. OR oncol*.mp. OR

malignan®*.mp. OR tumor®.mp. OR tumour®.mp. OR leukemia*.mp. OR lsukaemia®.mp. OR
sarcoma*.mp. OR Iymphoma“.mp. OR melanoma*.mp. OR blastoma®.mp.

. 3 AND 4 : .
.. (patient reported outcomes OR: patle_nt reported outcoms GR patient based outcome OR patlent

reported outcame measuraS) mp..

Remove duplicates ffom 13
Limit. 14 to- abstracts -
Limit. 18 to.Englishi language - .

inventory.ti. OR inventory.ab..

instrument™.ti. OR inst'i'umen't‘.ab.

measiire”.t, :

solf report‘ ti. OR.self report’ ab :
. 7ORBOR90ORD

6.0R 11

B AND 12

NOTE: Search stratagy as conducted in Ovid Medline.
Abbreviations: ab, abstract: CINAHL, Cumulative Index to Nursing and Allied Health Literature; exp, term explosion; mp, free text search for a term; PBSC,
Psychology and Behavioral Sciences Collection; ti, title.
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http:report'.ti
http:nstrument'.4b
http:inv�ntory.�b
http:mgasuro$).mp
http:blastom�'.mp
http:molanoma'.mp
http:lymphom�".mp
http:sarcoma'.mp
http:mal�gnsn'.mp
http:l�ukaem�a'.mp
http:l�ukomia'.mp
http:tumouf.mp
http:tumol.mp

PROMs’ Value in Improving Cancer Care Outcomes

Table A2. Intervention and Qutcome Assessment PROMs Used in the 24 Studies Raviewed (n = 26 articles)

Author and Publication
Year

Same Intervention/Outcome

Outcoma Assessmsnt PROM(s)* PROM(s)

Barry ot al,'7 2011

Boyes et al,*® 2008

Brasken et al,"® 2011

Carlson et al,2° 2010

Clealand ot al, % 2011

Detmar ot al,®! 2002

‘Ganz et al,22 2000

Girgis et al, 2% 2009

Hitarius et al,*¢ 2008

Hoekstra et al,%® 2006
Kearnay at al,*! 2009

Kiinkhammer-Schalke et
al2% 2012

Kernbiith et al,*2 2008

Intervention PROM(s)

SDS- )
EORTC QLO-C30
Pain scals
M09 .

S88

Physical symptoms scales
HADS
SCNS-SF31

SiPP

DT and problem list
PSSCAN part C
MDASI

"EORTC QLQO-C30

Daily diary symptom cardg
CARES {sexual summary scale}

HADS

EQRTC QLO-C30
SCNS-8F34
NA-ACP

EORTC QLG-C30
EORTC LC13
EORTC BR23
EORTC CR38

The Symptom Monitor

Author-developed symptom
questionnaire integrating the
CTCAE grading system and tha
CSAS f{elactronic version)

EORTC QLC-C30

EORTC BR23

HADS

. EORTC QLO-C30 -

MOS-888

thsicai symptoms scales

. Audio-recorded. consultations. . 7 . No -

Author—developed questionnaire regardlng clmlc visit
duratlon Cllthlan evaluatmn of: the mtarventlon

Yes, plus additional PROMs
HADS

SCNS-SF31

Patient/clinician acceptablhty survey

Medical records - : No. -

< “Intérvantion evaluation inventorias

DT and problem list Yas
PSSCAN part C

- MDAS] - : - Yes
‘Author-developad form for patlent avaluatlon of the :

intarvenitioh :
Audio-recorded consultations No
COOP
WONCA
Moadical records
Authordeveloped fatigue scale
Patient Satisfaction Questionnaire C
Physician satisfaction with communication
SF-36 '

Pationt/physician evaluation of the intervention
survey

Daily diary symptom cards
CARES (sexual sumemary scale).
RAND: Vitality Scale .
HADS Yes, plus additional PROMSs
EORTC QLQ-C30

SCNS-SF34

NA-ACP

Patient parceptions of improved communication

Self-report communication questionnaire No.

COOP

WONCA

Chart. avidit

PSQHI|

Yes, plus additional PROMs

- SF36

FACT-LYC/BCS
Patient/nurse evaluation of the |nt9nrent|on
questionnaire :
The Symptom Monitor Yes
Author-developed symptom questionnaire Yes

integratifg the CTCAE grading system and the
CSAS (paper-based version) o

EORTC OLC—C30

EORTC BR23
Medical records

HADS. o Yes, plus additional PROMs

Yes, plus additional PROMSs

-EORTC QLO-C30’

MQOS-858
GDS-SF-
0ARS(Q, physical health subscaie

L_Jtlhzanon of mental health and psychosocual_
services scalg

GSRE
Patient-satisfaction with research program

{continued en following page)

wWWW.Jeo.org

® 2014 by American Society of Clinical Oncology

138 10 i Tt 1A oAnta e AN tAAN AR AEA




Kotronoulas et al

Table A2 Intervention and Qutcome Assessment PROMSs Used in the 24 Studies Reviewed (n = 26 articles) {continued)

Author and Publication
Year

intervention PROM(s}

Qutcome Assessment PROMI(s)*

Same Intervention/Outcome
PROM({s)

Maunse!l st al,*’ 1996

Meclachlan et al,23 2001

GHQ-20

CNO-SF

 EORTC OLO:C30"
BDI-SF.

GHQO-20

Social Support Questionnaire
LES

LWMAT

PSI

Perceptions of health and worries about health

Number of visits to HP

Medical records

CNQ-SF -

EORTC QLO-C30

BDI-SF )
 Patient satisfaction’ survey

Yes, plus additional PROMs

Yes, plus additional PROMSs

Mills et at, 2 2009 EQRTC QLO-C30 FACT-L TOI subscala No
EQRTC LC13 PQU
Utilization of diary
Patient/clinician communication chacklist
Patient satisfaction with care survey
Nicklasson et al,® 2013 EQRTC QLQ-C30 Audio-racorded consultations - No
EORTC LC13 ‘Medicat records
Rosenbloom et at,%! FACT-G FLIC No
2007 Brief POMS-17
PSQ-I
Clinical treatment changes survey
Ruland et al,** 2010 Choice ITPA Choice [TPA Yes, plus additional PROMs
) ) Chart audit
Sarna, 3 1998 SDS SDS Yes
Taenzer et al;** 2000 EORTC QLO-C30 - _ PDIS . - . No
- Exit interview ‘
" Madical racord ‘audit
Takeuchi et al,®® 2011 EORTC QLQ-C30 Audio-recorded consultations Na
HADS
Thewas ot al,39 2009. | " Medical records . : _ No
SCNS-SF34

SPHERE-Short
e e _Satisfaction with intervention, Likertscales - - . ... ...
Trowbridge et al, 37 Pain inventories Pain inventories Yes, plus additional PROMs

1997 PMI
Chart audit
Valikova et al,3® 2004 EORTC QLQ-C30 - . Audio-recorded. consultations Na
HADS o FACT-G '
: : : ' Physician. use of QoL information chacklist
Valikova et al,3® 2010 EORTC QLQ-C30 MCQ No
HADS Satisfaction with care, single-itam scales

Intervention evaluation questionnaires

Abbreviations: BDI, Beck Depression Inventory; Briaf POMS-17, Brief Profile of Mood States-17; BR-23, Breast Cancer 23 Module; CARES, Cancer Rehabilitation
Evaluation System; CNQ-SF, Cancer Neads Questionnaire-Short Form; COOP, Dartmouth Primary Care Cooperative Information Functional Health Assessment;
CR-38, Colorectal Cancer 38 Modute; CSAS, Chemotherapy Symptom Assessment Scale; CTCAE, Cornmon Toxicity Criteria Adverse Events; DT, Distress
Thermometer; EORTC-LC13, European Organisation for Research and Treatment of Cancar-Lung Cancer Module 13; EQRTC QLQ-C30, Furopean Organisation for
Research and Treatment of Cancer-Core Quality of Life Questionnaire, version 3.0; FACT-G, Functional Assessmant of Cancer Therapy-General; FACT-L/C/BCS,
Functional Assessment of Cancer Therapy—Lung/Colorectal/Breast Cancer Subscale; FLIC, Functional Living index Cancer; GDS-SF, Geriatric Depression Scale-Short
Form; GHQ, General Health Quastionnaire; GSRE, Geriatric Schedule of Recent Experience; HADS, Hospital Anxiety and Depression Scals; HP, health professional;
iTPA, interactiva tailored patient assessments; LC-13, Lung Cancer 13 Module; LES, Life Experiences Survey; LWMAT, Lock-Wallace Marital Adjustment Test;
MCQ, Madical Care Questionnaire; MDASI, MD Anderson Symptom Inventory; MOS-SSS, Medical Outcomes Study-Social Support Survay; NA-ACP, Needs
Assessment for Advanced Cancer Patients: OARSQ-Physical Health, Older American Resources and Services Questionnaire—~hysical Health; PDIS, Patient
Satisfaction Questionnaire; PHQ-9, Patient Health Questionnaire-8; PMI, Pain Management Index; POLI Palliative Care Quality of Life Index; PROM,
patient-reported outcome measure; PSI, Psychiatric Symptom Index; PSQ-I1IAI, Medical Outcomes Study-Patient Satisfaction Questionnaire lil/Il; PSSCAN Part C,
Psychological Screen for Cancer—Part C; QoL, quality of life; RAND, Research and Development; SCNS-SF31, Supportive Care Needs Survey-Short Form 31;
SCNS-SF34, Supportive Care Needs Survey-Short Form 34; SDS, Symptom Distress Scale; SF-36, Medical Qutcomes Study 36-tem Short Form Health Survey;
SIPP, Screaning Invantory of Psychosocial Problems; SPHERE-Short, Somatic and Psychological Health Report-Short form; SSS, Subject Significance Scals; TOI,
Trial Outcome Index; WONCA, World Organization Project of National Colleges and Academics.

*If no specific PROM was used, method of assessment is reported instead.
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Table A3. Evaluation of PROM Intervention Effacts on Patient Outcomas

Qutcoms ES (o) 95% CI*t Effect Characterizations
Menopausal symptom distress -1.18 —1.68.t0 =0.67%2 +
Pravalence

Anxisty -0.07 —0.41to 0.27% +
Depression -0.156 ~-0.73 10 0,13%3 +
Overall supportive care neads -0.20 —0.46 to 0.0623 *
0.58% +
Need for help o
Psychological nesds ~—0186 | -0.73t0 0.40"8 . +
"0.650% ' o +
Information needs ©-0.20 . ~0.86 to 0.28"%: +
' 0.53% R +
Patient care and support -0.47. -1:06t0.0.10"8 *
Physical and daily living -0.34 087110 0.24%® +
“0:48% - ‘ *
Sexual functioning -0.48 -=0.86t0. —0,0222 4
QoL
Role functioning -0.04 -0.26 t0 0.1922 *
-0.12 ~0.40 to 0.16%? +
Emotional/psychological functioning ~0.18 -0.41 to 0.05%2 +
-0.11¥3 +
-0.20 ~0.48 to 0.07% +
0.10 —0.25 to 0.44%2 +
Cognitive functicning -0.05 —0.27 t0 0.18%° +
Social functioning -0.01 —0.24 t0 0.2273 +
-0.04% +
~0.07 ~0.35 t0 0.2127 +
Physical functicning -0.16 —-0.39t0 0.01% +
-0.12%1 =+
~0.04 —0.32 10 0,24 +
-0.20 —0.55 to 0.15%2 +
Physical and functional well-being —-0.41 —0.95 t0 0.142% +
Mental health -0.1Q ~(3.38 to 0.18%1 +
Vitality .08 —0.38 to 0.5422 *
-0.08 -0,36 to 0,202 +
Bodily pain -0.07 ~0.3510 0.2127 *
Nausea -0.16% +
Hardship owing to cancer —-0.05% +
Ovarall QoL -0.05 ~0.28 10 0.17% +
-0.14% +
—-0.59 -1.16to —0.01%# +
~-0.35 -0.70 to —-0.0012¢ +
-0.04 -0.38t0 0.3142 *
Severity S S
Fatigue -0.37 -0.77 to 0.04%% *
. =026 . . ~0.63 to 0.12%" *
Pain o004t ~0.36 to 0.44%5 *
Lack of appetite —-0.04 —0.44 10 0,36%5 +
Shortness of breath 0.05 ~0.35 to 0.45%6 &
Sora mouth/throat 0.32 —0.05t0 0684 +
Coughing ~0.37 =0.77 t0.0.03%5 *
Sleeplessness T ~0.31 ~0,71 10.0.09%5 j +
Hand-foot syndrome 0.42 0.06.10 0,79 - -
Nausea © w044 -"—0.84 to 0.04%5 *
: B A LS ~0.55 to.0.204 Tz
Constipstion 024 —0.16 t0 0.64%° *
Diarrhea 00 . - —0.40.t0.0,40% - *
0.08 ~0.3210-0.43%" *
Vomiting 033 -—=0.07 to 0,732¢ £
00 - =~0.36 to 0.38%7 &+
Anxisty - -0.09 —0.65 to 0.48"8 T
-0.05%¢ . . *
—-0.30 ~0.85 to 0.04% +
{continued on following page)
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Tabla A3. Evaluation of PROM Intervention Effects on Patient Qutcomes (continued)

Qutcome ES (ch 96% CI*t Effect Characterization$
Depression ) » . 008 . —0.49 10 0.64"® +
‘ T X L o *
_ R A |- B B —0.49 10.0.20%2 &
Psychological distress AR ' X A =034 to 0.1627. o+
: o —042 . =0.7810 —0.0742 +
Pravalencae
Fatigue -0.07 —0.62 10 0.47°% +
-0.29 —0.60 10 0.0278 +
—0.20" +
Pain -0.33 —0.7810 0,12%8 +
Lack of appetits ) -0.29 —0.74 t0 0.15%% +
—-0.19 —0.65t00.18™8 +
Shortness of breath -0.08 ~0,50 to 0.38%° +
Coughing 0.34 ~0.11 10 0.79%% +
Slesplessness -0.40 ~{.85 to 0.04%% +
Nausea -0.10 —0.67 t0 0.37°% +
—0.06 —(.791t0 0.67'8 *
-0.104 *
Constipation -0.73 -128t0 —0.17% +
-0.06 —1.60t0 1,498 +
Diarrhea -0.32 -0.90t0 0.27%8 +
-0.88 -2.10100,37"8 *
0.1 +
Vomiting ~0.98 -1.83t0 ~0.13%¢ +
—0.05% *
Skin rash —-0.06 —1.60t0 1.49'8 +
Sore mouth 0.25 —0.58 to 1088 +
0.064 +
Metallic taste -0.06 -1.17to0 1.05*# +
Hot flashes 0.75 ~0.48t0 1.98"8 +
Hand-foot syndrome 0.23% +
Qverall distress -0.15%° *
Distroso _ o . o
Vomiting o R 006 T ~0.3210042% *
Nalses e e i 1. T =05216.0,2240 . . .2
Diarrhea - : 00 R . —087100374 x
Hand-foot syndrome o 035 . 0,02 to 0.72% 4
Sore mouth/throat : 033 - : " —0.06100.70% +
Fatigue : w —08 g -0.69100.06% &
Overall o _ —0.02% : ’ +
. o -0.16% : _ +
Health status -0.01 —0.34 10 0.33%7 +
0.0 . —0.34 t0 0.34%2
Worry about health - ) -0.10 : —-0.39t0 0.20%7 *
Working during assessment 0.01 —-0.28 to 0.30% +
Hours worked per week -~ =—DOB o : —0.30 10 0.20% o+
Household activities performed ~0.08 -0.33100.97% +
Engagement in social activities o -0.23 —0.48 0 0.02% +
Engagamaent in lsisure activities 0.14 -0.11 t0 0.39%7 *
Engagement in physical activities : SR -0.02 -0.27 to 0.23%7 *
Marital satisfaction ' 0.0 -0.25t0 0.25%7 *

NOTE. Negative ES denote more favorable outcomas (eg, less severity or better scores) for the intervention group, and vice varsa. ES ware not calculated for
controlied trials that reported pre-intervention between-group differences in the outcoms in qguestion, or where no relevant data were available. Where data were
available, but no such baseline comparisens were performed/stated, baseline scoresfpercentages were compared using two-tailed independent sample t tests, thus
ensuring that postintervantion scares were not a result of preintervention differences. When studies reported results at more than one time point, the final time
point was used, thus ensuring independence of data; hence, each study contributed no more than one ES for a specific outcome.** For studies with more than cne
experimental group, separate ES ware calculated if different intervention PROMSs were used; however, if the same intervention PROM was used, one ES was
calculated based on pooled experimental versus control effects. If a study indicatad that the effect was nonsignificant but no statistics were provided, ES was
entered as zero.

Abhreviations: ES, effect sizes; PROM, patient-reported outcome measure; Qol, quality of life.

“ES calculations were performed only in those studies for which enough data were available.

tWhere no 85% Cls are reported, not snough data were available to calculate them.

+Based on Pvalues (P < .08) and direction; + favors the intervention group {P < .0B); — favors the control group (P < .05} * represents P= .06b.
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Table A4, Evaluation of PROM intervention Effects on Processes of Care
Qutcome ES (o 95% CI*t Effect Characterizationt
Action o . : . R Lo -
Erwolled onto medical trial . G =048 e —0.53 100,227 &
Mot with other survivers ’ e =004 L =040 0_1‘4"{? +
Participated in patient-support group . o : CLe=002 =047 10 0.43%7 k2
Consulted treating oncologist _ o . =022 - " —0.52t0.0,00% +
Consulted farily physician ' - S -0i002 " —0.33100.32%7 +
Consutted other physician : . =010 L —0.38160.18%7 +
Had consultation for CAM therapies s =018 " —0.64 1o 0:19%7 -
Had psychiatricfosychological consultation  ~ - - -0z —0.44 to 0.40%7 *+
Sought help becauss of fesling depressec/sad - ) -0t . . —0.41.10 0_.1927 -t
Had a confidant S =027 _ - —067t00.1327 *
Participated in relaxation activities S . —D0B ' ~0.43100.32%7 *
Made dietary changes P S 043 ' =014 t0 0.41%7 +
Discussed
Mauseafvomiting ~0.06 -0.2610 01417 *
0.22 —0.08to 0.5224 +
0.0238 +
-0.07 —0.41 to 0,272 *
Appetite —-0.06 -0.24100.13"7 +
—~0.09 ~0.41100.2224 +
—-0.40% +
-0.34 —0.65 to —0.03% +
0.06 —-0.25100.37" =+
Insomnia/sleep problems —-0.05 -0.23100.1377 *
~0.66 ~1.001c —0.3224 +
—-0.64%8 +
—-(.13 -0.60 to 0.2421 *
Pain 0.02 —-0.16t0 0,197 *
‘ -0.10 -0.3910 0,202 *
-0.013%8 +
—-0.05 —0.36 to 0.26%° +
~0.30 -0.62 to 0.0321 +
Fatigue 0.0 -0.19100.197 +
-0.13 -043100,17%3 +
—0.34%8 +
—0.06 —0.36 to 0.25%¢ *
-0.38 —0.89 to —0.072" +
Bowel pattern 0.14 ~0.05 t0 0,337 +
Constipation —-0.40 —0.72 to —0.08?%4 +
Diarrhea - ’ —Q.67 -1.04 to —0,30%4 +
Concentration -0.29 —0.64 t0 0.07'7 +
Appsarance 0.19 —0.07 to 0.4517 +
Impact on sex -0.58 -0.991t0 —0.177 +
Breathing/dyspnea 0.01 -0.1810 0,197 *
-0.77 ~1.22t0 —0.3324 +
—-0.15% *
-0.18 —0.48 to 0.1330 *
-0.40 ~0.82 t0 0.02% +
Qutlook —0.06 -0.24100.15"7 +
Cough -0.06 ~0.24 to 0.1477 +
Fever/chills > -0.03 -0.211t00.158"7 *
Depression —-0.12 -0.36100.13"7 +
Suicidal ideation —-0.26 —0.89 10 0.3677 +
Symptoms of illness -0.07 ~0.38 to 0.23%0 *
0.02 —0.52 to 05629 +
Physical functioning 0.03 —0.16t0 0.217 *
0.26 ~0.10 to 0.6324 *
—-0.21% *
-0.18 —0.48100.13% +
—-0.98 ~-1.31 to —~0.64%" +
-0.05 -0.26t0 0.17"° +
{continued on following page)
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Kotronoulas et al

Table A4. Evaluation of PROM Intervention Effects on Processes of Care {continued)

Qutcome ES {d 95% CI*t Effact Characterizationt

Emotional functioning —-0.11 ~0.28t0 0.07"7 *
0.05 —0.281t0 0.37%* +
—~(.2438 . +
~0.44 —0.75t0 —0.13% +
~-0.17 -0.48 t0 0.14%! +
0.26 -0.28t0 0.81%° +
-0.19 -0.38t0 —0.01"9 +
Social functioning -0.14 —0.37 t0 0.08"7 +
-0.18 —0.59 to 0.23%4 +
0,198 +
-0.21 —0.51 10 0.10% +
0.06 —0.49 to 0.62°¢ *
-0.49 -0.83 to —-0.04*" +
-0.,16 —0.38100.06"? =*
Cognitive functioning -0.08 -0.36100.18"7 +
-0.66 —1.181c —0.12% +
—-0.33% *
0.0 —0.31 to 0,310 *
—0.36 —0.9710 0.26% *
Daily functioning 0.14 —-0,22 to 0.50%* +
0.38 —0.19to 0.94%° *
Role functioning 0.01 —{0.18 10 0.20"7 +
~{,15°8 +
0,33 —0.23 to 0.90%° +

0.70 0.37 to 1.03%" -
Sexual problems 0.08 —0.16 to 0.28"9 &
Impact on family relationships 0.30 —0.25 to 0.85%° +
Existential issuss 0.0 -0.31100.31% *
Financial issuss 0.10 -0.20to 0.41%° +
0.02 -0.53 to 0.582° +
Medicalftechnical issues/effects of treatment 0.27 ~0.04 to 0.57%° +
) 0.23 --0.33t0 0.78%° +
Owerall condilion 037 ~0,20 to 0.95°° +
Global QoL ~0.01 —0.24 10 0,217 +
—-0.45 ~0./6t0 —0.14™ +
0.i0 —~0.21 t0 0.41%° *
No. of concerns/symptoms discussed during consultstions . ’ -1.09 - - ~1,67 to —0,52% +

. Co ' ' ' =0.41%8 +
. . . : . =0.38 . —0661t0 —0.10% =+
No. of concernsfissues charted on patient racords by nurses -0.54 —~0.81 to -0.27%¢ +
~{.6832 +
No. of concernsfissues charted on patient records by physicians - - —0.33% . +
No. of concemsfissues charted on patient records by health
professionals, mixed sample -0.49 —1.04 10 0.05°* *
Average duration of contact. - e ’ : - D8 1 .—0.07 t0 0.43%7° +
S : . -0.08" : © T —024100.09"7 t -

042 . —043100.37% x
C 00938 T o S . *
003 o —0.27100.33% *
_ : : o0os T -019100.87 *
Satisfaction with nursing care —0.56 -1.40 t0 0.28%° +
Satisfaction with medical care . L EE TR 1 I [ - .~1.16 10 0.84% +
Satisfaction with infarmation received -0.50 -1.12100.12%8 *
0.18 —0.36 to 0.72%4 +
0.03 —0.53 to 0.60%° +
Satisfaction with supportfrapport/communication - - 00.. - -+ —0.54 10/0.643% *
-0,07 ' ' *
-=0,04 h -0.81 to 0.63%° +
~0.37 —-0.66 to —0.08% +
013 —0.0610 0.31'® +

{continued on following page)
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PROMSs' Value in Improving Cancer Care Outcomas

Table Ad. Evaluation of PROM Intervention Effects on Processes of Care {continued)

Qutcome ES (o) 95% CI*t Effect Characterizations
Satisfaction with help received about important problems 0.69 02010 1.1742 -
Satisfaction- with involvement in decision-making : : <044 -0.4210.0.71% &
Satisfaction with HPs addressing patient needs —-0.36 ~0.90 to 0,19 *
. 0.13 0.44 {0 0.697° *
Overall satisfaction with care ’ S ~-0.39 —1.82101.16% *
' ' “-0,08% - +
0.33% o ) +
: S 0.13 L ~04410°0.69% *
Overall satisfaction with intervention -0.52 -1.0310 —0.01%2 +
Intervention acceptability, comfortable with using the ] ’ . -
system . . .. .—0.49 . ~0.94 td ~D,04%° +
Intervention acceptability, system easy to use -0.569 -0.14 to —1.05%° +
HP satisfaction with clinical encounter - . coe 002 ) +
HP action
No. of actions taken/medical decisions made per patient -0.40 ~0.94t0 0,153 +
0.16%8 +
0.02% =+
—~0.32 -0.62to —0.02%° +
Referred to psychosocial care or other provider 0.08 -0.27 to 0.42'% +
-0.31 —0.87 t0 0.26%° +
-0.01 -0.31 to 0.282% +
0.1 -0.22 t0 0.43%6 +
—0.32% +
0.04 —-0.18 10 0.26"° +
Prescription of medication 0.26 —0.07 to 0.60% +
-0.41 -0.72 to -0.08% +
Ordering tests -0.11 —0.45610 0.22%* +
Changing/stopping chemotherapy -0.05 —0.3Bto 0.27%% +
Offering counseling on managing health problams -0.26 —0.85 to 0.14% +
HP awareness of patient cutcomes . :
Physical . co =043 . -0.40to 0.-;14_2“ : +
' . i B o —~0.21 —0.69 t0 0.27% =+
Feelings R : © =018 : ~0.431t00.112 =
_ . : A A IO ~0.66 to .39 x
Daily activities _ R o . -028 ~0.66to =0.012* +
_ o ., 0.8 - 0.4 to 0.58% +
Social activities ) - ‘ - —6og - _ “0:3610,0.18% +
N o Si Z0.60 -+ =105t00.088 £
Overall health : ) w020 +0.47t0 0.0724 +
' a _ _ C 008 .. ~0,2710 0.64% *
Pain _ ' - .. 0,64 —0.82t0 —0.272 +
: L0200 . ~0.34 f0 0,742 *
Fatigue h R R —0.41100,92% *
L IR |- S ~0.6810.0.23%" *
Col. T =027 =054 10 0:0% *.
Prevalence of patisnts undertreatad for pain -0.07 —-0.33 10 0.18% +

NOTE. Negative ES dencte mora favorable outcomes (ie, more frequent discussion or better communication) for the intervention group and vice versa, ES were
not calculated for contiolled trials that reported preintervention between-group differances in the outcome in question or where no relevant data were available.
Whare data were available but no such baseline comparisons were performed/stated, bassline scores/percentages were compared using two-tailed independent
sample t tests, thus ensuring that postintarvention scores were not because of preintervention differences. When studies reportad results at more than one time
peint, the final time point was used, thus ensuring independence of data. Hence, sach study contributed no more than ong ES for a specific outcoms.' For studies
with more than ons experimental group, separate ES were calculated if diffarent intervention PROMSs waere used; however, if the same intervention PROM was
used, one ES was calculated based on pooled experimental versus control sffects. If a study indicated that the effect was not significant but no statistics were
provided, ES was entered as zaro.

Abbreviations: CAM, complementary/alternative madicine; ES, effect sizes; HP, health professional; PROM, patient-reported outcome measure; Qol, quality of life,

*ES calculations were performed only in those studies for which enough data were available,

tWhere no 85% Cls are reported, not enough data were available to calculate them.

+Based on Pvalue (P < .05) and direction: + favors the intervention group {P < .06); — favors the control group (P < .05); = represents P = .05.

www.jeo.org © 2014 by American Society of Clinicat Oncology
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Kotronoulas et al

Tahte A5, Evaluation of PROM Intervention Effects on Health Service OQutcomes

Qutcome ES (d 95% CI* Effect Characterizationt
Patient use of psychological referrals . -0.10 —-1.02 t0 0,82%2 +
Self-referrals -0.20 —0.44 to 0.042° +
Patient contacts with health professional ‘ -0.85 ~1,10 10 —0.59% +
' ' _ -0.15 . —0.4510015% *
Patient use of mental health servicas 0.18 -(0.45 to 0.8242 +

NOTE. Negative effact sizes dencte more favorable outcomes (e, more frequent use of service or more contacts) for the intarvention group and vice versa. ES
ware ot calculated for controfled trials that reported preintervantion between-group differances in the outcome in guestion or where no ralevant data were available.
Whars data were available but no such baseline comparisons were performed or stated, baseline scoresfpercentages were compared using two-tailed independent
sample t tests, thus ensuring that postintervantion scores ware not because of preintervention differences. When studies reported rasults at more than one time
point, the final time point was used, thus ensuring independence of data. Hence, each study contributed no more than one ES for a specific outcome.'* For studies
with more than one experimental group, separate ES were calculated if diffarent intervention PROMs were used; howaver, if the sama intervention PROM was
used, ona ES was calculated based on pooled experimental versus controt effects. If a study indicated that the effect was nonsignificant but no statistics were
provided, ES was entered as zero.

Abbraviations: ES, effect size; PROM, patient-reported outcome measure.

*ES$ calculations were performed only in those studies for which enough data were available.

tBased on P value {P < .05) and direction; + {P < .05 favors intervention group);, — P < .06 favors control group); £ (P = .06}

© 2014 by American Sociaty of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY
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THE ADDITION OF MOOD AND ANXIETY DOMAINS
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Abstract: Background. There are numerous head and neck
specific quality of life questionnaires, each having its own merits

and disadvantages. The University of Washington questionnaire

has been widely used and is notable by the inclusion of a
shoulder dysfunction domain, domain importance ratings, and
patient free text. It is short, simple to process, and provides
clinically relevant information. However, it has lacked any psy-
cholegical dimension of quelity of life. The aim of this study was to
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UW-QOL Version 4

report the inclusion of two psychological domains (mood, anxiety)
to the most recent refinement of the questionnaire {version 3}.

Method. A cross-seclional survey was performed in April
2000. Questionnaires were sent to 183 patients alive and disease
free after surgery for oral and oro-pharyngeal malignancy. Re-
pfies were received from 145 patients (79% response rate).

Results. The new domains (mood and anxiety) corre-
lated significantly with the emotional functioning domains from
the EORTC C30 and with the pain and appearance domains
of UW-QOL. There were also significant correlations between the
“global quality of life” item and the two new domains. Mood {p=
.005) and anxiety (p < .001) scores were associated with patient
age but with no ather clinicodemographic varfable,

Conclusion. The additon of mood and anxiety domains
makes the UW-QOL version 4 a single broad measure suitable
for effective heaith-related quality of life evaluation in the routine
clinical setting. ® 2002 Wiley Periodicals, inc. Head Neck 24:
521-529, 2002
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There is a growing awareness of the importance
of health-related quality of life (HRQOL) and the
merit of its inclusion as an outcome parameter in
patients with head and neck cancer. There are
many questionnaires available,"” and in the past
they have tended to be used for research rather
than routine clinical practice. The benefit of a
short questionnaire is that it can be self-
completed by the patient. Sadura and coworkers®
suggest that a self-completed questionnaire needs
to be understandable and take less than 10 min-
utes to complete. Simplicity is paramount, because
HRQOL is best measured longitudinally. Thus,
each patient will complete a questionnaire on
geveral occasions from baseline (pretreatment) to
1 year and annually thereafter. The administra-
tion of questionnaires adds an additional burden
to clinical resources® (ease of processing is an
important feature in questionnaire selection).
Despite their brevity, questionnaires can give
clinically useful information,”~" and their routine
inclusion as an outcome measure in head and
neck units is to be encouraged.

The University of Washington questionnaire
(UW-QOL) has an established place in the eval-
uation of HRQOL in patients with head and neck
cancer.? One of its most appealing features is its
simplicity. In the original description, Hassan
and Weymuller® stated that “the advantages of
the head and neck questionnaire are that (1) it
is brief and self-administered, (2) it is multifac-

torial, allowing sufficient detail to identify subtle
change, (3) it provides questions specific to head
and neck cancer, and (4) it allows no input from
the health provider, thus reflecting the QOL as
indicated by the patient”. The questionnaire has
undergone two major revisions since it was first
published. In version 2, each of the nine original
domains was followed by an importance-rating
geale, and three new single-item “quality-of-life”
questions were also added.? In version 3, two new
domains (taste, saliva) were added, and the em-
ployment domain was dropped (Table 1).*%'!
And, rather than asking patients to rank order
the importance of each individual domain, ver-
sion 3 just asks patients to indicate which three
domains have been most important in the last 7
days. These changes have served to address
several shortcomings,'C but version 3 still did not
include an emotional domsain. Because HRQOL
refers to the physical, emotional, and social
impact of diseases and their treatments on
patients’ lives*'® the emotional domain is an
essential component of a broad quality-of-life
outcome measure. Mood was chosen as an
appropriate domain to capture depressive mor-
bidity. Previous work by Allen and colleagues'*
has shown that “depressed mood in the last
month” had the strongest item-total correlation
to a brief depression assessment scale developed
for elderly people in medical and surgical inpa-
tients. Anxiety was also selected as an essential
additional domain describing the emotional
component. Anxiety may independently exist or
covary with depressed mood.

Table 1. Summary of development of the UW-QOL.

Domain Version 1

Version 2

Version 3 Version 4

Pain
Appearance
Activity
Recreation
Swallowing
Chewing
Speech
Shoulder
Taste

Saliva

Mood
Anxiety
Employment X
Global QOL items

Froe text

Importance rating

D MK KX

b b g g G S
POMOM MK K KX

b i i i g I I I I O S

> XK
XX
> XX
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- The purpose of this cross-sectional study was to
report version 8 with its two additional domains of
taste and saliva and to report the inclusion of two
new domains (mood and anxiety) in version 4.
This is the first time that version 8 has been re-
ported in a UK population and the first time
version 4 has been described in the literature,

There is considerable value in a HRQOL
questionnaire that is widely acceptable to head
and neck cancer centers and units. It is possible
that the addition of two new psychological do-
mains (UW-QOL version 4) will make the ques-
tionnaire a realistic outcome measure in routine
practice. It is hoped that this article will help to
endorse this proposal,

SUBJECTS AND METHODS

Patients. On the departmental oncology database
between 1995--1999, there were 290 previously
untreated patients with oral and oropharyngeal
squamous cell carcinoma. Patients with a previ-
ous malignancy were excluded. All patients were
treated by primary surgery with or without adju-
vant radiotherapy, sixteen had failed to attend
outpatients clinic in the preceding year and were
therefore not sent a questionnaire. Of the re-
maining 274 patients, 84 were known to have died.
A further seven were excluded from the study,
because they were already completing question-
naires in a study using the UW-QOL v2. Thus on
March 15, 2000, version 4 was sent to 183 sur-
viving patients. If a reply had not been received
within 3 weeks, one further request was made.

Measures. In version 4, the two new domaing
are mood and anxiety. Mood has a 5-point
Likert scale; My mood is excellent and unaf-
fected by my cancer, My mood is generally good
and only occasionally affected by my cancer; I
am neither in a good mood nor depressed about
my cancer; I am somewhat depressed about my
cancer; I am extremely depressed about my
cancer. Anxiety has a 4-point Likert scale: I am
not anxious about my cancer; I am a little
anxious about my cancer. I am anxious about
my cancer; I am very anxious about my cancer.,
The domains are scored on a scale ranging from
0 (worst) to 100 (best), consistent with the ex-
isting algorithms of the UW-QOL. The impor-
tant-rating schema was modified to include
mood and anxiety, thus patients were asked to
tick up to 3 of 12 boxes.

UW-QOL Version 4

A UW-QOL composite score from 0 to 100 was
obtained by averaging the scores of the domains.
When two or more domains were not ahswered,
no composite score was calculated. Scoring is
scaled, so that a score of 0 represents the worst
quality of life, and a score of 100 represents the
best quality of life,

In our study, the employment domain for the
UW-QOL vl was included, so that a compogite
UW-QOL score from version 1 could be compared,
Patients were also sent the emotiona] functioning
subscale from the EORTC C30'% (Q 21—24) and
dry mouth, sticky saliva, sense of smell items
from the EORTC H&N35.' The EORTC items
were included to allow comparison with the taste,
saliva, mood, and anxiety domains in the newest
version of the UW-QOL.

Statistical Methods. Internal consistency was
measured with Cronbach’s alpha. If an item fails
to correlate well with the other items, we can
expect to see the alpha value rise in its absence.
Factor analysis was conducted to group individ-
ual questions with strong correlation into
discrete clusters or constructs. A conventional
varimax method of rotation was used.’® The
loading of an item on a factor reflects the corre-
lation of that item to the mathematically derived
“latent” factor. Patients were divided into
roughly three equal groups on the basis of time
from operation, the cut off points being chosen
before any QOL analyses took place. The level of
statistical significance was taken as p < .05, but
care should be taken on the interpretation of
borderline significance, because many statistical
tests were done,

RESULTS

Questionnaires were sent to 183 patients, and
replies were received from 146 of these, giving a
79% response rate. The median time from op-
eration was 830 days (2 years 3 months}, with
an interquartile range (IQR) of 372 days (1 year)
to 1239 days (3 years 5 months), Patient char-
acteristics are described in Table 2 for all pa-
tients and within each of three survival time
periods, Four of 10 patients were aged 65 or
older and 65% were men. Three of 10 had oro-
pharyngeal cancers, whereas 4 of 10 had tumors
larger than 4 cm. Half had had radiotherapy,
Longer-term survivors were less likely to have
radiotherapy. Otherwise, there were no obvious
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Table 2. Patient characteristics.

Time from first operation

<500 days 500—999 days 1000+ days All patients
Age 65+ 40% (21/53) 39% (22/57) 39% (26/66) 40% (711178)
Male gender 72% (39/54) 63% (36/57) 64% (42/686) 65% (118/182)
Posterior site | 37% (19/61) 21% (13/54) 29% (19/65) 30% ({53/174)
Tumor size 3—4 33% (17/51) 46% (26/586) 41% (27/66) 40% (71177

Flap surgery
Radiotherapy

70% (35/50)
80% (28/47)

80% (44/55)
47% (26/55)

78% (50/64)
43% (28/65)

76% (132/173)
49% (84/171)

Table gives % (number of cases).

trends of these variables with time from opera-
tion. The response rate varied most by type of
surgery, with 90% response (37 of 41) from
patients having had primary closure, laser or
split skin graft (ssg) and 77% response (102 of
132) for those having had flap surgery. There
were no other clear differences in response rate
by age group, gender, tumor site, tumor size, or
radiotherapy.

There was little correlation between length of
time from operation and the UW-QOL v4 domain
scores (Spearman correlations; median 0.04; IQR,
-0.02-0.06; ranges, —0.19—-0.17). Subsequent
analyses were therefore for the group as a whole.
The distributions of domain scores for the UW-
QOL v4 are summarized in Table 3. The distri-
butions of scores for taste, saliva, mood, and
anxiety show a pattern similar to most of the
other domains in that there was no overly strong
ceiling or floor effects.

The taste, saliva, mood, and anxiety domains
correlated with the relevant items from the
EORTC questionnaire (Table 4). The strongest
correlations involving taste and saliva were with
the UW-QOL domains of swallowing and chewing
and with the dry mouth and sense of taste
domains from the EORTC. The strongest corre-
lations invelving mood and anxiety were with the
emotional functioning items and their domain
geore from the EORTC and with the pain
and appearance domains of the UW-QOL. Both
HRQOL and overall QOL measures were associ-
ated with mood and anxiety. For both these
global measures, the strongest correlations were
with pain, activity, recreation, and mood (data
not shown).

Radiotherapy was strongly associated with
taste (MW, p < .001), the mean taste score being
55 (SE 4) for patients given treatment and 77 (4)
for those not requiring treatment. Best taste

Table 3. Distribution of domain scores.

UW-QOI scores

0 25 30 50 70 75 100 Mean SE % Best

Uw-QoL

Pain 3 4 29 45 59 77 2 42
Appearance 1 8 28 71 35 73 2 24
Activity 3 4 59 33 44 69 2 3
Recreation - 13 33 54 42 72 -2 30
Swallowing 8 14 66 55 74 2 38
Chewing 18 S 83 S 42 58 3 29
Speech 3 14 71 50 75 2 36
Shouider 8 15 28 86 80 3 63
Taste 11 35 35 59 &7 3 42
Saliva 9 29 ar 62 71 3 45
Other

Mood 3 19 19 50 49 72 2 35
Anxiety 9 12 67 81 73 2 37

For each domain the table gives the number of patients with each score, the mean and SE of patient scores, and the percentage of patlents selacting the
best response possible (100). The shaded area denoles valugs that do not exist for that domain,
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Table 4. Spearman correlation coefficients involving taste, saliva, mood and anxiety.

Taste Saliva Mood Anxiety
UW-QOL
Pain 0.28 0.25 045 o4
Appearance 0.40 0.37 0.48 0.34
Activity 0.38 040 0.41 0.28
Recreation 0.39 0.45 0.39 0.27
Swallowing 0.49 0.60 0.36 0.24
Chewing 0.51 0.51 0.23 0.13
Speech 0.35 0.30 0.29 0.15
Shoulder 0.18 0.15 0.12 0.09
Taste 0.56 0.30 0.19
Saliva 0.58 0.31 0.16
Mood 0.30 0.31 0.53
Anxiety 0.19 0.186 0.53
HRQOL, compared with month before cancer 0.28 0.26 0.25
In general, HRQOL during the past 7 days 0.31 0.54 043
Overall QOL during past 7 days 0.30 0.22 0.50 0.34
ECRTC
Have you had a dry mouth? 0.45 0.78 0.19 0.10
Have you had sticky saliva? ¢.as 0.36 0.24 0.14
Have you had problems with sense of tasta? 0.64 0.54 0.41 0.28
Did you feel lense? 0.11 0.59 0.51
Did you worry? 0.26 0.18 0.57 0.62
Did you feel irritable? 0.1 0.41 0.32
Did you feel depressed? 0.22 0.15 0.55 0.48
Emotional function (EF) 0.23 0.17 0.61 0.54

Bold highlighting denotes p < 0.001.

Range of N of patients: UW-QOL v4: 137~ 143: Mood: 141; Anxiety: 140; EORTC: 123-130.

scores of 100 were reported for 28% (18 of 64) and
57% (39 of 69), respectively, similarly for saliva
(p <.001), with mean saliva scores of 58 (4) and
81 (3), and best score rates of 27% (17 of 64) and
61% (40 of 66). Weaker associations of taste and
saliva with tumor site were also found (.01 <p <
.05), with posterior tumour patients tending to
have the worse scores. Flap surgery also gave
greater problems with taste than other types of
surgery (p = .002). Mood (p = .005) and anxiety
(p = .001) were associated with age group but not
with any other variable. Mean mood scores were
67 (8) for those aged less than 65 and 79 (3) for
older patients. The percentage of patients indi-
cating maximum mood scores (“best scores”) were
24% (20 of 82) and 50% (28 of 56), respectively.
Mean anxiety scores were 65 (3) and 84 (3),
whereas best anxiety scores were found for 22%
(18 of 82) and 58% (32 of 55), respectively.

The 12 domains were considered together in
the analysis of internal consistency for the com-
posite score. All the interdomain correlations
were positive and are shown for each domain in
Figure 1. The shoulder domain correlated least
with other domaing. Cronbach’s alpha coefficient
was 0.86 for a composite score. The logs of

UW-QOL Version 4

any single domain did not change the alpha
coefficient to any great extent (range, 0.84—0.886).
For the 16 UW-QOL v3 domains, the alpha
coefficient was 0.85.

0o

e oy

FIGURE 1. Interdomain correlations for the UW-QOL-R, mood,
anxiety, employment. Each box and whisker is a summary of 12
correlations of that domain with the other 11 domain.
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FIGURE 2, Scatterplot of version 4 (12 domain) composite score
against version 1 and 2 (8 domain) composite score, The change
from 9 to 12 domains was due to the dropping of the employment
domain and the addition of the tasts, saliva, mood, and anxiety
domnains.

An exploratory factor analysis on the 12
domains produced one dominant and three other
main factors. The analysis explained 71% of to-
tal variation, with the first factor accounting for
41% and the other factors 11%, 10%, and 8%,
respectively. The UW-QOL domains that loaded
more strongly (loadings of 0.40 and above) onto
the first factor were appearance (0.45), swal-
lowing (0.65), chewing (0.77), and speech (0.56).
Pain (0.30) and taste (0.36} had slightly weaker
loadings on this first factor, The second factor
was compared of pain (0.45), activity (0.76),
recreation (0.69), and shoulder (0.45), with pain
(0.39) having a slightly weaker loading. Factor
three was made up of mood (0.73), anxiety
{0.71), and appearance (0.58), whereas factor
four was made up of taste (0.45) and saliva
{0.96).

We compared the composite version 4 (12 do-
main) scores to the version 1 and 2 (9-domain)
composite scores. The correlation was very high
(r = .94} with tight scatter (Figure 2). The version
4 scores tended to be higher than the version 1
scores, because the generally lower employment
scores were omitted. The correlations between
the composite scores making up 8 domains (ver-
sions 1 and 2 excluding employment), 9 domains
{versions 1 and 2), 10 domains {(version 3), and 12
domains {version 4), were all within the range
0.94-0.99,

The coefficients of correlation between the
four composite scores and the HRQOL measure
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FIGURE 3. 95% confidence intervals for mean composite score,
for the different UWQOL versions, respectively, by UW-QOL-R
globat QOL question.

were (.70, 0.72, 0.66 and 0.69. With the overall
QOL: measure, the correlations were 0.56, 0.56,
0.54, and 0.58. The relationship between overall
QOL and the composite scores is shown in
Figure 3. Tumor size, radiotherapy treatment,
and type of surgery were strongly associated (all
p < .001) with the composite scores of versions 1,
3, and 4. For example, the mean (S8E) of the ver-
sion 4 composite score was 65 (2) for those with
larger tumor sizes (4+ cm) and 76 (2) for those
with smaller tumors: with radiotherapy, 64 (2);
without radiotherapy; 78 (2); flap surgery, 69 (2);
primary closure or laser, 7% (3).

Chewing, speech, swallowing, and saliva were
the issues that were the most important to pa-
tients in the previous 7 days (Table 5). Least
important was recreation. This importance
gquestion was unanswered in 6% (8 of 145) of pa-
tients, and for one patient the relevant page was
absent from the form. Patients within 500 days of
operation and patients more than 1000 days from
operation agreed on the same four important
issues, with chewing ranked first and swallowing
as second. For patients within 500 to 999 days of
operation, their appearance (3) and activity (2)
were also ranked as high as speech (1) chewing
{4th equal) and swallowing (4th equal). Patients
less than 65 were less likely to rate taste as
important and more likely to rate mood (Table 8).
Women rated appearance and taste more highly
than men, whereas, men rated activity and
speech more highly. Chewing was rated higher
by patients with anterior tumors, whereas swal-
lowing was rated higher by those with the larger
tumors and by those having had radiotherapy.
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Table 5. Most important issues to patient in previous 7 days. Patients were asked to choose up o three domains.*

N of patients

Most obvious associations with clinicodemographic variables
(age-group, sex, tumor site, tumor size, type of surgery, and radiotherapy)

Male: 14% (13/95), female: 31% p = 0.03
Male: 24% (23/35), female: 6% (3/49), p = 0.006

T1-2: 21% (18/86), T3—4: 38% (21/55), p = 0.03

Radiotherapy: 40% (27/67), no radiotherapy: 16% (11/69), p = 0.002

Posterior: 20% (9/45), anterior: 38% (37/94), p = 0.03
Male: 34% (32/95), female: 16% (8/49), p = 0.03

<@6yrs: 11% (9/84), 65 + wrs: 25% (14/57), p = 0.04

Male: 11% (10/95), female: 27% (13/49), p = 0.02

choosing

domain Rank crder
Pain 23 7= None
Appearance 29 5
Activity 27 6
Recreation 15 12 None
Swallowing 39 3
Chewing 45 1
Speech 40 2
Shoulder 22 9= Nene
Taste " 23 7=
Saliva 37 4 None
Anxiety 20 1 Nong

<B5y: 20% (17/84), 65 + y: 7% (4/57), p = 0.03

*Threa patients ticked 4 choices, one patient ticked five. These are included.

4
The free text question was responded to by
45% (65 of 145) of patients, often at some length,
giving unique insights into aspects of their
lives not tapped by the specifics of a tick-box
questionnaire.

DISCUSSION

HRQOL refers to the physical, emotional, and
social impact of diseases and their treatments on
patients.'*!® If the measure is for patient
self-completion, it needs to be understandable
and ideally should take less than 10 minutes to
complete.? The UW-QOL questionnaire is a broad
questionnaire that has the potential as a routine
outcome measure in head and neck cancer cen-
ters and units. Criticisms of the earlier version
of the UW-QOL were addressed recently by
Weymuller and coworkers.’® The UW-QOL
instrument was revised and version 3 published.
The authors conclude that the questionnaire
meets the following desirable characteristics:
short and rapid to complete, reproducible, reli-
able and valid in a population of head and neck
cancer patients, does not require excessive
training to administer, easy to interpret, and
yields discriminative results (separation by site
and stage).

The main deficiency of version 3 is that it lacks
an emotional component of HRQOL. Although
the psychological impact of digease and its
treatment is reflected in the single QOL items of
the UW-QOL, it is an imprecise marker of psy-
chological outcome.'™'” It was for this reason

UW-QOL Version 4

that after the first international head and neck
quality of life workshop held in Liverpool in
November 1999, consideration was given to the
addition of two further domains; mood and anxi-
ety. Care was taken in the wording of the two
domains. Single questions of psychological dys-
function are well recognized especially in primary
care settings.'®!? Some items have been designed
especially for terminally il126 and for elderly pa-
tients.** The authors wanted to avoid expanding
each domain into multiple questions., Therefore,
the design of the two additional questions was
based previous attempts to assess emotional
components with single items and remaining
congistent with the terminology and scoring of
the rest of the questionnaire.

In this study, version 4 hag been compared
with the EORTC C30 emotional functional
subscale and three items (dry mouth, sticky
galiva, sense of gmell) from the EORTC H&N35.
Because a postal survey was performed, the
number of questionnaire items were kept to a
minimum to promote an adequate response rate;
therefore, full versions of the EQRTC (30 and
H&N 35 were not used. A more detailed com-
parison has been reported previously,!” and it is
expected that the correlations reported using
version 1 will still stand in the newest version of
the UW-QOL, It was not the intention of this
study to critically appraise the UW-QOL against
other commonly advocated head and neck cancer
questionnaires.

The exploratory factor analysis suggests a
couple of things: first that the 12 UW-QOL
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domains might load onto four distinct subscales
(factors) and, second, the clearly dominant first
factor, comprising maybe half the UW-QOL
domains, justifies the use of the composite score,
It may be that both approaches can be adopted,
namely subscale and composite score reporting of
results. The relatively high Cronbach alpha value
for the whole 12-item measure indicates that the
scale could be reported as a total score, We very
much emphasize the exploratory nature of our
analyses to derive hypotheses that can be tested
with larger numbers of patients. It will also be
important to see whether these factors hold to-
gether according to the posttreatment interval.

The UW-QOL is backward compatible. There
seems little lost when basing a composite score on
the original 8 domains common to all versions or
basing it on 9 (version 1) or 10 (version 3).
Therefore, historical pooled data based on the
original eight domaing ig still valuable, despite
recent modificationa to the questionnaire. How-
ever, we do expect the 12-domain composite score
to add greater sensitivity to the discrimination
between clinically distinct groups of patients. The
composite score has been shown to be a useful
indicator of HRQOL,® and expected associations
with tumor size, radiotherapy, and type of sur-
gery were confirmed in this study.

Importance weighting adds a very useful
dimension to the UW-QOL questionnaire.”>?? In
this study, on average, patients after primary
surgery for oral and oropharyngeal cancer seem
to rate chewing, speech, and swallowing as most
important. Although it may be difficult to include
importance rating into an overall HRQOL score,”
it seems reasonable to ask the patient which
domains are most important, because this can
act as a focus for treatment intervention. This
technique was used by Deleyiannis and cowork-
ers in the analysis of postlaryngectomy QOL.*?

Several factors require attention when in-
terpreting the findings of this study. The cross-
sectional design has allowed for rapid assessment
of the characteristics of version 4 but has not
allowed us to explore the responsiveness of this
version over time. Although a longitudinal study
is underway, this study has shown inieresting
results. There is a clear link between subjective
galiva and chewing dysfunction and adjuvant
radiotherapy. In addition, this study emphasizes
the association between swallowing, chewing,
and dry mouth.

The emotional domain is of crucial importance
in the evaluation of HRQOL outcome.®* Ham-

528 UW-QOL Version 4

merlid et al®® reported that about one third of
their 357 patients were possible or probable cases
of a major mood disorder at each of six occasions
sampled over a l-year period. New cases of anx-
iety and depression were identified at each occa-
sion. Longitudinal work suggests that a- high
level of depressive symptoms at bageline, that is
before treatment, is a good predictor of symptom
severity and functioning after treatment.”® The
new psychological domains of the UW-QOL
correlated very well with the EORTC. To more
comprehensively evaluate the two new domains
(mood and anxiety), version 4 should be tested
against specific psychological questionnaires
of distress such as the Hospital Anxiety and
Depression Scale (HAD), Centre for Epidemio-
logic Studies Depression CES-D, or Beck
Depression Inventory (BDI). These later scales
are well known. Other attempts to assess mood in
medically ill patients have been reported that
have been designed especially for the older
patient (>55 years). These measures may serve
as good tests of concurrent validity for the emo-
tional domain included in the version 3 ques-
tionnaire.?”

Free text is a valuable component of the
UW-QOL. The hand-written comments gives
information on a tremendous range of issues not
often included as part of head and neck cancer
questionnaires such as clinic waiting times,
transport, other medical, or family events.
Weymuller and coworkers® reported their expe-
rience from 549 prospectively evaluated patients.
Their findings and those of ours both support the
use of open-ended text.

CONCLUSION

This study suggests that the UW-QOL is a suit-
able questionnaire for HRQOL evaluation after
head and neck cancer treatment. In its current
form, it provides a broad and rapidly applied
measure that provides clinically relevant infor-
mation in everyday practice. We commend its use
in a minimum dataset, because it allows for a
gimple way of measuring HRQOL in routine head
and neck cancer practice and is not limited to
research applications.
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The patients’ account of outcome following primary
surgery for oral and oropharyngeal cancer using a ‘quality
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ROGERS S.N., SCOTT ., CHAKRABATI A.l & LOWE D. (2008) European Journal of Cancer Care 17, 182-188
The patients’ account of outcome following primary surgery for oral and oropharyngeal cancer using a ‘quality
of life’ questionnaire

The purpose of this study was to collate all the University of Washington quality of life ([UW-QOL) data
collected in the Unit since 1995 and to sumimarize it in a patient-friendly format that can be used when
discussing treatment outcomes. The sample of cancer patients consisted of 561 consecutive patients under-
going primary surgery for previously untreated oral and oropharyngeal squamous cell carcinoma presenting to
the Regional Maxillofacial Unit Liverpool, between the years 1995 and 2004. Follow-up was on May 2006.
Information sheets were constructed based on the UW-QOL, summarizing the patients at around 2 years
(median 28 months). The response to each statement in all 12 domains, domains as important, and the general
health-related QOL/QOL questions are given. Data has been summarized for six common groups based on the
clinical presentation and treatment. The data show big differences by tumour size, free-flap surgery and
adjuvant radiotherapy. Information presented in this format is potentially extremely useful when counselling
patients and their families regarding the likely outcomes of treatment.

Keywords: questionnaires, information, health-related quality of life, UW-QOL, oral cancer, head and
neck cancer.

INTRODUCTION {Bjordal et al. 1999; Rogers et al. 2002; Terrell et al. 2004},
Health-related quality of life data can influence treatment
strategy. Examples include ‘organ prescrvation’ {chemora-
diotherapy) rather than surgery for large oropharyngeal
tumours (Cohen et al. 2006), and the choice of treatment

for early laryngeal cancer [DiNardo et al. 1999; Stoeckli

Health-related quality of life (HRQOL) data is a valuable
clinical outcome measure that can be used in conjunction
with traditional parameters such as survival and recur-
rence rates. In head and neck cancer, validated question-
naires have emerged, which allow clinicians a better

insight to the factors that predict HRQOL outcomes
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et al. 2003). Another potential use of HRQOL data is to
fecdback the patients perspective in a structured way and
to help provide an opportunity for intervention.
Health-related quality of life data is often presented in
the context of research, is difficult for health professionals
to understand and is beyond most patients and carers. If
presented in a meaningful way, HRQOL can give patients,
carers and the clinical team a much better understanding
of outcome following treatment. A summary of outcomes



as reported by previous patients can improve the commu-
nication process between health professionals and new
patients when discussing likely problems after treatment.
Guod communication between doctors and patients about
their illness and treatment options is essential particu-
larly in the area of cancer (Gamble 1998; Fallowfield &
Jenkins 1999; Semple & McGowan 2002; Zielger et al.
2004). The research literature would support the premise
that patients with head and neck cancer need information
about treatments, illness and prognosis (Mesters et al.
2001; Newell et al. 2004; Llewellyn et al. 2006). Cancer
patients want to be fully informed and share decision-
making responsibility, but report not receiving sufficient
information in all areas (Cox et al. 2006).

In head and neck cancer, there are several well-validated
HRQOL questionnaires (Bjordal et al. 1999; Rogers et al.
1999a; Ringash & Bezjak 2001). One of the most com-
monly used in clinical practice in the UK is the University
of Washington quality of life (UW-QOL) questionnaire
(Kanatas & Rogers 2004). The questionnaire is relatively
simple to complete and to collate. The UW-QOLv4
{Rogers et al. 2002) has four components: 12 domains
(pain, appearance, activity, recreation, swallowing,
chewing, speech, shoulder, taste, saliva, mood and
anxiety), an importance-rating scale, more general ‘QOL’
questions and a ‘“free-text’ section where patients can add
their own comment. The domains are written in descrip-
tive sentences such as for speech: ‘T have difficulty saying
some words but I can be understood over the phone' ot
swallowing: ‘I can only swallow liquid food'. This allows
discussion about the impact of treatment using examples
that are easy for the patient to relate to. When data are
presented as simple percentages using every day terminol-
ogy, this gives clinical relevance and avoids patients
needing to comprehend clinical anchors or meaningful
changes in mean scores {Funk et al. 2004).

University of Washington quality of life data have
already been published (Rogers et al 1999b, 2002) and
demonstrated a drop in scores at 3 and 6 months following
surgery. Scores at 12 months give a good indication of
longer-term outcome {Rogers et al. 1999¢). For patients
having simple surgery (laser or primary closure} without
radiotherapy, their scores at 1 year are similar to those
before operation. For patients with more advanced disease,
requiring free tissue transfer and adjuvant radiotherapy,
their scores at 1 year are Iower than before operation, We
have found that patients want an indication of what they
will be like in the longer term and the key information
seems to be scores at about their second year {findings of
an earlier unpublished focus group at the Unit). To include
scores at several time points tends to overwhelm the

© 2007 The Authors .
Journal compilation © 2007 Blackwell Publishing Ltd

Quality of life information

patient and family with too much information, Hence, the
aim of this paper was to give UW-QOL data in a style that
is easy for patient and health care professionals to under-
stand within key (six) clinical groups at the 2-year point
following operation.

MATERIALS AND METHODS

This study comprised 561 consecutive patients undergo-
ing surgery for previously untreated oral and oropharyn-

geal squamous cell carcinoma presenting to the Regional
Maxillofacial Unit Liverpool from 1 January 1995 to 31

December 2004.

From 1995 to 1999, patients were asked to complete the
UW-QOL questionnaire, at presentation and at about &
and 12 months after surgery. From 2000, pre-treatment
questionnaires were opportunistic and more systematic
QOL data came from annual postal surveys of post-
treatment survivors. The questionnaire represents the
patient’s own perception of their level of QOL. Many
patients have completed several questionnaires well
beyond 12 months from treatment, and for this study, the
nearest available questionnaire to 24 months was taken
to represent the view of the patient in the ‘longer
term’. Questionnaires earlier than 18 months were not
considered,

Although the UW-QOL questionnaire has undergone
several revisions, there are eight items common to all
versions (pain, appearance, activity, recreation, swallow-
ing, chewing, speech, shoulder function). Version 4, in use
since 2000, also has taste, saliva, mood and anxiety
domains, a question that asks patients to choose up to
three domains of most importance to them and two global
qucstions about their health-related and overall QOL.
Overall, QOL includes not only physical and mental
health, but also many other factors, such as family,
friends, spirituality or personal leisure activities that are
important to the enjoyment of life,

Data are presented for the whole group and for key
patient subgroups according to size of tumour, site of
tumour, surgery and adjuvant radiotherapy. The study
does not include questionnaire data after recurrence. The
period of follow-up was on May 2006, with mortality
information being acquired through the Regional Unit’s
links to the Office of National Statistics.

Ethical approval was given by Sefton Research Ethics
Committee.

STATISTICAL METHODS

Presentation is primarily descriptive without reference to
the scores and summary statistics usually associated with
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research presentations of these data. The tables are meant
as tables of reference to be used by health professionals
with patients, The wording of each question is stated
intentionally, in full. Tests of significance within the
results {Kruskal-Wallis, chi-squared] provide evidence to
support any associations we make between the ‘types’ of
patient and their QOL. Kaplan-Meier survival methods
were used to estimate survival.

RESULTS

The cohort comprised 561 patients. Mean (standard devia-
tion} age was 63 (12) years. Sixty-one per cent were men
and 39% were women [Table 1). T3/T4 advanced tumours
were present for 37%. Seventy per cent had free-flap
surgery and 40% had adjuvant radiotherapy. The six key
clinical groups, describing 96% {540/561) of the cohort,
are summarized in Table 2.

Estimated all-causes mortality was 8% at 6 months,
16% at 12 months, 23% at 18 months and 27% at
24 months, A questionnaire after 18 months that was
closest in time to 24 months after operation was available

Table 1, Characteristics of the 1995-2004 cohort of 561 patients

for 328 patients across the six clinical groups. For patients
alive at 18 months, this represents an estimated 78%
information yield. Estimates of yield ranged from 72% to
84% across the six clinical groups, The median (IQR) time
from operation of the 328 questionnaires was 28 months
(23-35 months), range 25-30 months for the medians
across the six groups.

To investigate any overall trends with time the 328
patients were placed into three equally sized (tertile)
groups and the median times from operation were 22, 28
and 39 months. We found no significant differences nor
any discernible trends between these three groups for the
UW-QOL domains nor for the importance of domains, but
there was a trend for the later of the three groups to report
slightly worse health-related (P = 0.01) and overall QOL
(P = 0.002) {results not shown).

The tables of reference for use with patients are
Tables 3-5. Each table gives the number of patients who
have answered the questions and the percentage break-
down of their answers. As these are intended tables of
reference, we have independently checked [triple checked)
the transfer of percentages from statistical output into
Tables 3-5. The tests of significance highlight differences
hetween the six clinical groups, particularly in regards to
oral function, less so in regard to mood, anxiety and single

% N global questions about health-related and overall QOL.
Sex Male 61 340 Overall, when asked what their HRQOL had been like
Age ;gis 4 gg i;;' during the previous 7 days, 262 patients replied as: 5%
65-74 24 137 outstanding, 26% very good, 39% good, 21% fair, 5% poor
75+ 8 101 and 3% very poor. Overall, QOL not only includes physi-
Tumour site 81'31 ﬁa"ity !133 42‘2 cal and mental health but also many other important
Clinical staging TIOP > 2% 153 factors, and the 262 patients rated their overall QOL in the
o 36 200 previous 7 days as: 4% outstanding, 32% very good, 35%
T3 9 48 good, 20% fair, 7% poor and 2% very poor.
T4 29 160 Our previous work (Rogers et al. 1999b, 2002] has
Surgery Flap 70 39 \ .
Laser/primary closure/ssg 30 170 repeatedly demonstrated the influence of radiotherapy,
Adjuvant radiotherapy RT 40 223 surgery and tumour size on UW-QOL over time. The
(RT] UW-QOL information for the longer term {Table 3}
ssg, split skin graft,
Table 2. The six key clinical groups
Group T stage Tumour site Surgery Radiotherapy [RT) Patients in cohort Questionnaires
A T1, T2 Oral No Flap No RT 136 92
B T1, T2 Oral Flap No RT 93 63
C Ti, T2 Oral Flap RT 71 41
D T3, T4 Oral Flap No RT 73 43
E T3, T4 Oral Flap RT 99 48
F Any Oropharynxt Any Any 68 41
Others* 21 9
TOTAL 561 337
*Others comprised 10 with T3-T4, oral, no flap, = RT, 10 with T1-T2, oral, no flap, RT and one pedicle.
+Qropharynx group comprised 38% T3-T4, 82% with free-flap surgery, 57% with RT.
184 © 2007 The Authors
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Table 3. Longer-term quality of life for patients according to tumour size, tumour site, type of surgery and adjuvant radiotherapy {RT)

A B [ D E F

Pain N=92 N=62 N=40 N=43 N=47 N=41

T have no pain. 61 60 52 37 a4 39

There is mild pain not needing medication. 20 24 2 35 30 24

I have maderate pain - requuires regular medication {e.g. paracetamol), 13 23 0 23 26 24

I have severe pain controlled only by prescription medicine (e.g. morphine). 3 3 3 2 9 12,

I have severe pain, not controlled by medication. 0 0 3 2 2 0
Appearance N=92 N=63 N=40 N=43 N=47 N=41

There is no change inh my appearance. 60 29 13 14 9 20

The change in my appearance is minor. 34 51 65 54 45 46

My appearance bothers me but I remain active, 7 16 18 23 32 24

1 feel significantly disfigured and limit my activities due to my appearance. 0 5 5 9 15 7

I cannot be with people due to my appearance. 0 0 0 0 0 P
Activity N=91 N=63 N=40 N=43 N=47 N=41

I am as active as I have ever been, 52, a3 25 21 17 17

There are times when I can’t keep up my old pace, but not often. 22 24 25 33 26 29

L am often tired and have slowed down my activities although I still get out.- 24 as 48 40 47 51

I don‘t go out because I don't have the strength. 0 0 3 5 6 0

L am usually in bed or chair and don’t leave home., 2 3 0 2 4 2
Recreation N=92 N=63 N=40 N=43 N=48 N=41

There are no limitations to recreation at home or away from home. 54 a5 23 21 13 17

There are a few things I can’t do but I still get out and enjoy life. 27 37 50 44 54 54

There are many times when 1 wish I could get out more, but 'm not up to it. 15 24 23 19 19 20

There are severe limitations to what I can do, mostly I stay at home. 3 5 5 14 10 7-

 can’t do anything enjoyable. 0 0 0 2 4 2
Swallowing N=91 N=63 N=4] N=43 N=48 N=41

I can swallow as well as ever. 80 49 22 33 23 27

I cannot swallow certain solid foods. 14 43 68 56 44 32

I can only swallow liquid food. 4 3 10 9 17 32

I cannot swallow because it ‘goes down the wrong way’ and chokes me. 1 5 0 2 17 10
Chewing N=92 N=63 N=41 N=43 N=48 N=40

I can chew as well as ever, 66 a7 17 26 8 i8

I can eat soft solids but cannot chew some foods. 30 59 71 63 50 55

I cannot even chew soft solids. 3 5 12 12 42 28
Speech N=92 N=63 N=39 N=43 N=46 N=41

My speech is the same as always. 67 41 21 33 20 24

I have difftculty saying some words but I can be understood over the phone. 28 52 62 60 57 66

Only my family and friends can understand me, ' 4 5 18 7 22 7

I cannot be understood. 0 2 0 0 2 2
Shoulder N=88 Ne=60 N=40 N=42 N=47 N=40

I have no problem with my shoulder. 75 67 48 67 64 58

My shoulder is stiff but it has not affected my activity or strength. 16 13 28 17 17 23

Pain or weakness in my shoulder has caused me to change my work/hohbies 7 10 13 7 6 13

I cannot work or do my hobbies due to problems with my shoulder. 2 10 13 10 13 8
Taste Ne=84 N=53 N=32 N=36 N=40 N=33

I can taste food normally. 63 55 34 56 15 30

I can taste most foods normally. 24 28 34 17 30 30

I can taste some foods. 11 15 25 25 35 27

I cannot taste any foods. 2 2 6 3 20 12
Saliva N=83 N=49 N=3l1 N=34 N=39 N=32

My saliva is of normal consistency. 47 57 13 53 21 34

I have less saliva than normal, but it is enough. 27 33 45 26 41 19

1 have too little saliva. 4 10 32 18 21 34

1 have no saliva. 2 0 10 3 18 13
Mood N=83 N=51 N=31 N=35 N=38 N=34

My mood is excellent and unaffected by my cancer. 54 37 45 34 32 32

My mood is generaily good and only occasionally affected by my cancer. 27 35 26 31 47 47

I am neither in a good mood nor depressed about my cancer. 8 14 3 23 3 9

I am somewhat depressed about my cancer. 8 14 23 9 13 9

I am extremely depressed about my cancer. 2 0 3 3 5 3
Anxiety N=83 N=52 N=3] N=34 N=34 N=34

I am not anxious about my cancer. 41 42 35 35 32 44

I am a little anxious about my cancer. 43 46 42 53 47 29

I am anxious about my cancer. 13 10 16 9 9 18

I am very anxious about my cancer. 2 2 7 3 12 9

Key to patient groups:

A. T1 T2 oral cancer no free flap no RT.
B. T1 T2 oral cancer free flap no RT.

C. T1 T2 oral cancer free flap + RT.

D. T3 T4 oral cancer free flap no RT.

E. T3 T4 oral cancer free flap + RT.

E. Oropharyngeal cancer.

The table gives the number of patients who have answered each question and the percentage breakdown of their answers.
Kruskal-Wallis test between the six groups: pain [P = 0.004), appearance [P < 0001}, activity (P <0.001),
chewing (P <0.001), speech (P <0.001}, shoulder (P = 0.06), taste (P < 0.001), saliva [P < 0.001}, mood {P = 0.24) and anxiety [P = 0.80},
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recreation (P < 0,001), swallowing (P < 0.001),
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Table 4. Issues (domains) patients regard as important

A B C D E F
Importance N=82 N =52 N=32 N=34 N=39 N=34
Pain 10 19 13 17 18 18
Appearance 21 21 3 15 31 24
Activity 18 25 19 15 10 24
Recreation 13 6 6 15 3 15
Swallowing 13 25 44 24 41 44
Chewing 15 27 47 32 21 18
Speech 12 17 22 27 41 38
Shoulder 15 12 13 12 8 18
Taste 15 12 22 12 18 6
Saliva 16 17 47 32 39 50
Mood 18 21 16 21 10 21
Anxiety 21 25 16 18 10 15

Patients were asked ‘Which issues have been the most important to you duting the last 7 days?”. (Tick up to 3 boxes).

The table gives the number of patients and the percentage breakdown of their answers.

Chi-squared test between the six groups: pain {P = 0.12}, appearance {P < 0.001), activity (P = 0.002}, recreation (P < 0.001}, swallowing
(P < 0.001), chewing (P < 0.001), speech {P < 0.001), shoulder (P = 0.42), taste [P < 0.001), saliva {P < 0.001}, mood (P = 0.09) and anxiety

(P=0.64).

Table 5. University of Washington health-related and overall quality of life

A B C D E E
HRQOL* N=83 N=49 N=29 N=31 N=36 N=33
Outstanding 4 4 7 3 6 12
Very good 4] 27 28 26 6 9
Good 35 35 38 35 53 48
Fair 16 27 21 26 22 18
Poor 5 8 3 6 6 3
Very poor 0 0] 3 3 8 g
Overxall QOLt N=83 N=50 N=29 N=31 N=36 N=33
Outstanding 2 6 3 3 6 6
Very good 45 32 41 23 14 24
Good 31 28 31 35 44 45
Fair 17 ] 26 17 26 22 12
Poor 5 8 7 6 11 3
Very poor 0 0 0 6 3 b

Patients were asked to rate their health-related quality of life [HRQOL) during the past 7 days.

*Kruskal-Wallis test between the six groups: 2 =0.04.

tPatients were asked to consider everything in their lives that contributed to their personal well-being, and then to rate their overall
quality of life (QOL} during the past 7 days. Kruskal-Wallis test between the six groups: P=0.09.

indicates that the patients who do best are those with the
smallest oral cancer tumours, not neceding free-flap
surgery and not having radiotherapy (group A). Those
doing least well in respect of functional aspects of swal-
lowing, chewing, speech, taste and saliva, were those who
had had adjuvant radictherapy - i.e groups C and E and
most of the oropharyngeal group F.

DISCUSSION

Head and neck cancer has a disproportionately large
impact on HRQOL both as a result of the disease and its
treatment (de Graeff et al. 2000). One of the reasons for
this is that key functions for social interaction are affected
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such as appearance, chewing, saliva, speech and
swallowing. :
It is important that the impact of treatment and likely
outcome are effectively discussed with the patient and
family. Health-related quality of life data is a useful
resoutce, and this paper has presented the data in such a
way that patients and lay people can easily understand.
This might encourage members of the head and neck
multidisciplinary team to use the information in ¢linical
practice. Incidentally, as part of an earlier focus group, we
have found that patients are very keen to have their ques-
tionnaire data used for the benefit of new patients and
expect this data to be used to improve awareness. Also, it

is useful that the wider clinical team have an appreciation
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of outcome from the patients’ perspective. The tables give
a clear indication of ‘what will I be like?’. Whether this
tabular format for presentation of information will be
accepted as definitive remains to be seen; for example,
patients might prefer statistics as bullet points within an
information leaflet. It is hoped that simply presented
HRQOL data might help meet some of the previously
unmet needs of patients for some patients about to
undergo treatment. By summarizing the key domains, it
allows patients and carers the opportunity to reflect on the
potential impact of treatment and seek clarification about
domains of particular interest.

From previous focus groups undertaken at the Unit
{unpublished data), patients seem to wish for information
on ‘what will T be like’ in the longer term. They seemed
resolved to overcome and cope with the acute side-effects
and early problems encountered following treatment and
looked towards future longer lasting outcomes, We have
already shown that HRQOL outcome at 1-2 years reflects
the long term (Rogers et al. 1999c), and data in this paper
confirms this particularly for the 12 domains of the
UW-QOL.

In this paper, six groups of patients with oral and
oropharyngeal squamous cell carcinoma have been
described. This was the maximum we felt the dataset
could support. Any further refinement requires more data,
and this is unlikely from a single unit within the near
future. There is scope for multicentre collaboration. This
breakdown does however, allow patients to be grouped
according to the three main factors predicting HRQOL
over time - tumour size, surgery and radiotherapy.
Another way of presenting HRQOL data to gain more
subtlety is to include more factors that predict HRQOL
and to use regression methods; however, we are reduced
again to either predicting a ‘score’ within a 0-100 range, or
predicting a percentage. The latter has more intuitive
appeal as it can relate directly to the language of the
questionnaire though it is difficult to know which is the
most appropriate percentage to take. Is it the percentage
with the best response, or the percentage with the worse
outcome? Focus group work will explore this further.

Health-related quality of life is reported as an end
point in clinical treatment trials. To facilitate statistical
comparison and to minimize publication space, QOL
responses are often translated into unitless scores of 0
through 100 that span the full theoretical tange of the
measure. Health-related quality of life measures are vali-
dated on their ability to discern differences in clinically
distinct groups using these scores. Mean domain scores
are used as a way of distinguishing between distinct clini-
cal groups of patients over time following treatment and

© 2007 The Authors
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for flagging up particular problems in certain groups at
certain times, The language used in the presentation of
such group statistics makes it difficult for health profes-
sionals to translate the results back and to use them with
individual patients. The focus on using the data with
individual patients is very much orientated to presenting
the data verbatim as per questionnaire wording and com-

- paring the individual response to an average for that clini-

cal presentation. The patients’ response can be used to
trigger further assessment or intervention.

CONCLUSIONS

In ancology practice, there is a need for HRQOL informa-
tion to be presented in a clinically useful way that
patients, carers and the clinical team readily understand,
The simple presentation of HRQOL should help in the
discussion of possible outcomes following treatment and
is part of the continued progress towards incorporating
HRQOL data into routine clinical practice.
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ORIGINAL ARTICLE

Screening for Dysfunction to Promote
Multidisciplinary Intervention by Using
the University of Washington Quality

of Life Questionnaire

Simon N. Rogers, FDS, RCS, FRCS, MD; Derek Lowe, MSC, CStat

Objective; To investigate the potential of the Univer-

sity of Washington Quality of Life Questionnaire (UW-

QOL) in routine clinics as a quick screening tool for pos-

sible dysfunction in patients after treatment of head and
-neck cancer.

Design: Retrospective analysis.

Sefting: Regional Maxillofacial Unit, Aintree Univer-
sity Hospitals National Health Service Foundation Trust
Liverpool, a National Health Service teaching hospital.

Patlents: Consecutive disease-free patients with oral or
oropharyngeal squamous cell carcinoma, who had un-
dergone primary surgery with or without adjuvant ra-
diotherapy, for whom UW-QOL. version 4 data from 2000
to May 2006 were available in our research database: and
consecutive patients from previous studies (4 postal sur-
veys of disease-free patients with oral or oropharyngeal
squamous cell carcinoma, 1 clinic-based study that tar-
geted speech and swallowing in patients with oropha-
ryngeal disease, 1 that evaluated shoulder function in pa-

tients with various diagnoses, and 1 that recruited patients
without cancer attending a general dental practice).

Main Outcome Measures: Cutoff strategies for fur-
ther evaluation/intervention derived from studies using
the UW-QOL in parallel with 13 other established ques-
tionnaires. Effects of preferred cutoffs on trigger varia-
tion were assessed with the use of all available UW-
QOL version 4 data (615 patients).

Results: Trigger rates for further intervention fell be-
tween 9% (recreation and speech) and 16% (swallow-
ing). Eighty-one percent of patients with free-flap sut-
gery and adjuvant therapy for T3 or T4 tumors met the
trigger criteria at around 2 years, with 42% meeting the
trigger on 3 or more domains.

Conclusion: The fourth version of the UW-QOL is suit-
able for routine screening in clinical practice.

Arch Otolaryngol Head Neck Surg. 2009;135(4):369-375

FALTH-RELATED QUALITY

of life evaluation after head

and neck cancer treat-

ment is recognized as an

important patient-re-
ported outcome measure. An ever-
increasing number of articles have been
published on this issue.! Validated ques-
tionnaires have emerged that allow clini-
cians a better insight into the factors that
predict health-related quality-of-life out-
comes.>? They are useful as primary or sec-
ondary outcomes in clinical trials. When
presented in a simple way, questionnaires
can also provide additional information for
patient, caregiver, and tumor board mem-
bers.* They help provide feedback from the
patient perspective in a structured way and
encourage the opportunity for further evalu-
ation and intervention for patients who are

Author Affiliations: Regional
Maxillofacial Unit, University
Hospital Aintree, Liverpool, and
Evidence-Based Practice
Research Centre, Faculty of
Health, Edge Hill University,

Ormskirk, England. doing poorly.

A range of issues are affected by head
and neck cancer, and it can be difficult to
identify patients with problems in the clini-
cal setting. This is made more problem-
atic by the busy nature of outpatient clin-
ics, where there are often considerable time
pressures. Another hurdle is that pa-
tients tend to have low self-esteem and are
reluctant to complain.®* Many patients do
not wish tobe a burden and to take up time
in the clinic on such matters. Hence, some
patient problems will inevitably go unrec-
ognized.® Questionnaires have a role in ad-
dressing this issue, and the use of touch-
screen technology makes it achievable in
routine practice.’

There is no one criterion standard ques-
tionnaire for quality of life.® One that is of-
ten used in clinical practice in the United
Kingdom is the University of Washington
Quality of Life Questionnaire (UW-QOL),?
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partly because of its simplicity. The fourth version of the
UW-QOL has 4 components: 12 domains (pain, appear-
ance, activity, recreation, swallowing, chewing, speech,
shoulder, taste, saliva, mood, and anxiety), an importance-
rating scale, general quality-of-life questions, and a free-
text section where patients can add their own comments.
1t would be just as appropriate to use other validated head
and neck questionnaires to help screen patients in the clinic,
but we have a track record for using the UW-QOL ques-
tionnaire over several years and it forms the basis of the
touch-screen patient-derived outcome tool used in the Liver-
pool clinic.

The aims of this study were to collate data collected

from several previous studies that used a variety of ques-
tionnaires in combination with the UW-QOL between
2000 and 2006; to postulate appropriate cutoffs in se-
verity for UW-QOL domains as triggers for further evalu-
ation and intervention; and to estimate how many pa-
tients the cutoffs would identify at various times in the
cancer journey and in various clinical subgroups.
The 12 domains of the UW-QOL. version 4 are scaled from 0
(worst) to 100 (best) according to the hierarchy of response.
Patients are also asked which 3 domains have been most im-
portant to them in the past 7 days. We have used the UW-
QOL questionnaire since 1995 (version 4 since 2000) and have
maintained a research database of all UW-QOL question-
naires completed by the 1992 to 2005 cohort of patients with
oral or oropharyngeal squamous cell carcinoma whose pri-
mary treatment was surgery with or without adjuvant radio-
therapy.

All version 4 questionnaires from January 1, 2000, to May
31,2006, were analyzed to identify patients with significant defi-
cits in their quality of life who were, as such, potential candi-
dates for intervention. For each UW-QOL domain, the do-
main scores were cross-tabulated with domain importance to
derive risk groups. Our intention was to identify a group in which
the trigger would select around 5% to 10% of the patients with
the worst responses and a second group in which the trigger
would select the next 5% to 10%. Other subgroups were iden-
tified to take the total at-risk selection to 25% to 35%.

We then analyzed data from a series of previous stud-
ies. 148 We calculated summary statistics for other measures col-
lected concurrently with the UW-QOL for each of the risk groups
identified for the UW-QOL domains. The other measures were
the Center for Epidemiology Studies Depression Scale, Derri-
ford Appearance Scale, Furopean Organization for Research and
Treatment of Cancer Quality of Life Questionnaire-Head and
Neck, EQ-5D FuroQol, Hospital Anxiety and Depression Scale,
Liverpool Oral Rehabilitation Questionnaive version 3, M. D.
Anderson Dysphagia Inventory, Neck Dissection Impairment
Index, Shoulder Disability Questionnaire, Swallowing (Dys-
phagia) Specific Quality of Life, Voice Handicap Index, Voice-
Related Quality of Life Measure, and Xerostomia-Related Qual-
ity of Life Questionnaire. These results formed the evidence base
from which we then derived clinically relevant UW-QOL cut-
off criteria in each domain as our triggers for intervention. We
also took the strength of the wording of UW-QOL domain lev-
els into consideration. Qur aim was to derive domain criteria
that would trigger intervention in no more than 1 in 5 pa-
tients. We recognize the subjectivity in our preferred criteria,
and our results are presented as far as possible to allow others
to vary their criteria for triggering more or fewer patients.

Using our preferred criteria, we then revisited the total UW.-
QOL database to explore the variation in trigger rates between
main clinical groups at around 2 years after primary surgery.

All of the studies we included in this report recruited con-
secutive patients. Four were postal surveys of disease-free pa-
tients with oral or oropharyngeal squamous cell carcinoma
treated by primary surgery with or without adjuvant radio-
therapy. Another study was clinic based and investigated speech
and swallowing issues, specifically studying patients with oro-
pharyngeal tumors. Another clinic-based study measured shoul-
der function and included a wider range of diagnoses. An-
other study recruited subjects without cancer attending a general
dental practice.

_ Ethical approval for each study was given by the Sefton Re-
search Ethics Committee.

—

Details of patient populations, response rate, relevant mea-
sures, and aims for each study are summarized in Table 1.
The research database identified 758 patients in a con-
secutive 1992 through 2005 cohort having had primary
surgery with or without adjuvant radiotherapy after a di-
agnosis of squamous cell oral or oropharyngeal cancer.
Of these patients, 143 had died before January 2000, the
time from which version 4 of the UW-QOL was used.
From January 2000 to May 2006, 79% of patients (487
of 615) completed at least 1 UW-QOL questionnaire (me-
dian, 3; interquartile range, 1-5; range, 1-9). There were
1615 questionnaires in all, obtained at a median time from
surgery of 36 months (interquartile range, 15-65 months;
10th-90th percentile, 5-101 months).

The database of 1615 UW-QOL questionnaires was used
toascertain the severity of response. For each UW-QOLdo-
main, the domain scores were cross-tabulated with domain
importance to derive the most at-risk patient groups. Ap-
plication of the criteria described in the “Methods” section
to each domain produced up to 4 risk subgroups (A through
D) to reflect gradations in risk, with subgroup A having the
worst UW-QOI_responses (Table 2). For example,a UW-
QOL pain score of either 0 or 23 defines the worst at-risk
group for pain (subgroup A); a UW-QOL pain score of 50
together with the patient choosing pain as being an impor-
tant issue defines subgroup B; a UW-QOL. pain score of 50
together with the patient not choosing pain as an impor-
tant issue defines subgroup C; and a UW-QOL pain score
of 75 together with pain being important defines subgroup
D. The other possible scores, 75, not important and 100,
indicate less risk and are not shown in the table.

These UW-QOL groupings were then used to com-
pare patient scores on other relevant measures collected
concurrently (Table 3 and Table 4) since 2000. Table 3
and Table 4 indicate the ability of the UW-QOL to dis-
tinguish between patients in regard to these other mea-
sures and were used to decide our most preferred trig-
ger for each domain. We aimed to derive trigger criteria
that would select not more than 1 in 5 patients. For ex-
ample, in regard to swallowing, from variation in the M.
D. Anderson Dysphagia Inventory and Swallowing (Dys-
phagia) Specific Quality of Life results between UW-
QOL subgroups shown in Table 4, we decided to in-
clude UW-QOL swallowing subgroups A and B as trigger
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Table 1. Studies That Collected Other Data Together With UW-Q0Lv4?

: _ . ) . o Relavant UW-0Q0Lv4
Source Study Population L Concurrent Measures of Relevance ) Domalng
Rogers et al'® 1985-1999 Gohort-of 290 praviously untreated EORTC H&N.35 (dry. mouth), EORTC. _ Saliva, tasts, mood,
with H&N SCC, treatad by primary o 'HBN 35, (tasts), EORTC C30 anxialy

surgery + adjuvant radiotherapy; 183 i ‘emotionat function
- surviving disease-free patients were sent ‘
questionnaire March 15, 2006, reminder 3 wk
. later; 79% (145) rasponse . o o : : :
Rogers et al" 1992-2002 Cohort of 577 previously untreated HADS, CES-D I .- ‘Moad, anxiety
with H&N SCG, treated by primary. -
surgery « adjuvant radiotherapy; 306
surviving diseage-free patients werae sent
questionnalre April 2003; 84% (197)

response i : . - :

Rogers et al? . 1992-2003 Cohort of praviously untreated wit EQ-5D S D Pain, activity,
H&N SCC, tréated by primary : _ oo recraation, mood,
surgery + adjuvant radiotherapy; 348 anxisty, overall
surviving disease-free patients were sent . ’ HRQOL :
questionnaire Fehruary 2004; 64% (224)
response - o N T

Katre et ai'® . 1992-2005 Cohort of previously untreatsd with. DAS-24, XeDoLS" : Appearance, sallva

H&N SCC, treated by prirhary )
surgery =+ adjuvant radictherapy; 383 -~
surviving disease-free pationts were sent .- -
quastionnaire March 2006; 67% (258}
) fesponse N : ’ :
Thomas et al*18 1899 to May 2005 cohort of 117 disease-frag V-RQOL, VHI; MDADK, SWAL-QOL -~ - . -Spaech, swallowing :
survivars with histologic diagnosis of 8C0 of . ‘ : - .
oropharynx {(subsites: tongus base, toisil,
Iateral pharyngeal wall, soft palate); patients -
ware invited to atiand research clini at their
convanience May 1 to October 31, 2005; -
66% (77} particlpated: : : : :
Rogers et al'® Conducted In outpatient setting September 3, sDQ, NDII - ' C Shouldsr
2003, to July 13, 2004; all consecutive i - : S
patients attanding for-reviews ware includad,
only newly diagnosed patients excluded: ali
100 patients approached agreed to participate ‘ ) .
Rogers et al* Patients attanding 6 Livarpool genaral dental LORGWE . ' -Chewing, saliva
practioes; “normative” sample of patients : _
without cancar aged 40-79 y, using quota
sampling in 4 age-sex bands; 372 patisnts
(349 routing and 23 emergency). -~ - : S
Scott ot al® 100 Consecutive patiants attending Maxilotagial Mouth opening {mm} o Chewing
: Oncology Clinic at University Hospital Alntree o :
May-October 2006; no-rafusals; miouth
opening was meastired by:senlor -
physiotharapist. :

Abbreviations: CES-D, Center for Epidemiology Studies Depression Scale; DAS-24, Derriford Appearance Scale; EORTC C30, European Organization for
Research and Treatment of Cancer Quallty of | ifa Questionnalre-Core 30; EORTC H&N 38, European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire—Head and Neck 35; EQ-5D, EQ-5D EuroQol; H&N, head and nack; HADS, Hospital Anxiety and Depression Scals; HRQOL, health-related quality
of life; LORQw3, Liverpool Oral Rehabilitation Questionnaire versian 3; MDADI, M. . Anderson Dysphagia lnvantory; NDII, Meck Dissaction impairment Index;
SCC, squamous cell carcinoma; SDG, Shoulder Disability Questionnaire; SWAL-QOL, Swallowing (Dysphagia) Specific Quality of |ife; UW-QOLv4, University of
Washington Quality of Life Questionnaire varsion 4; VHI, Voice Handicap Index; V-RQOL, Volce-Related Quallty of Life Measure; XeQoLS, Xarostomia-Related
Quadity of Life Questionnaire.

2The dala sets of these studies were reanalyzad Tor this article to measure variation in these other data between ralevant “at-risk” patient groups defined from
all available UW-QO0Lv4 data (see Tables 3 and 4).

criteria. Table 2 indicates that subgroup A is defined by around 2 years from surgery (Table 5). Of 615 patients
a UW-QOL swallowing score of 0 and subgroup B by a alive in January 2000, 479 had 15 months or more of fol-
score of 30, and that by choosing subgroups A and B we low-up (to death or alive at last follow-up) to May 2006.
might expect 16% of UW-QOL questionnaires (5% in sub- Of these, 386 (81%) had quality-of-life data beyond 15

group A, 11% in subgroup B) to be captured by these cri- months; sometimes a patient had several questionnaires
teria. In practice, the rates for our preferred triggers ranged that qualified, and so the closest after 24 months was cho-
between 9% (recreation and speech) and 16% (swallow- sen. The median was 29 months and the interquartile
ing) of questionnaires. range was 23 to 45 months for the 386 patients.

Our preferred triggers were used to determine varia- Table 5 highlights considerable differences in trigger
tion in trigger rates between the main clinical groups at rates at around 2 years after surgery according to the clini-
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Table 2. Subgroups of Patients-According to Severity of UW-Q0Lv4 Responsa®.

. L -Subgroup A .‘SubgroupB.. -*. . - SubgroupC. . Subgroup D :
UW-001v4 No. of | —— 1T 1 Total Selected
Domain Questionnaires  Crileila Na. (%) Criterla- - No.(%) . - GCriteria No.(%)  Griteria  Ne. (%)  (A-D), No. (%)
Pain’ T 597, <. Oor25 - 7T(4) . BO¥IMP . 134(8) " 50;NotIMP 194(12)° 75+IMP '65(3) . . 454 (28)
Appearance ° 1602. - Qor25.  68{4),  S0+IMP - 115(7) - :50,NotIMP 165(10) 75+IMP 116(7) 464 (29)
Activty - . 1509 0or25 o T2(5  BOHIMP - MB(7) . 50,NotIMP- 431(27) . Nome - 621 (39)
Recreation 1593 por2s. - 122(8)  50+IMP - A7(1).  50,NotIMP 274(17) 75+IMP.  86(4) 479 (30
Swallowing = - - 1598 - 0 76(8) - 0 - A72(11) T0¥IMP  251(16) - None C 4 (31)
Chewing 1581 - 0 224 {14y 60+IMP -304(19). - None T “Nene ) 52§ (33)
Speath . . 1687 . 0or30 - 139(%) 70+IMP.: 283 (18) - 'None: S None 422 (27)
Shoulder 16564 0. 28 30+ IMP 77(5).  30,NotIMP - 80(5) 70+IMP 88 (B) 7 (20)
Taste . - 1589 0 ~120(8) 30+ IMP ‘89(6) .- 30;NotIMP  200(13) - 70+IMP - 50(3) -468 (29)
Salva - 1550 . i 86(6)  30+IMP-  151.(10) ~ 30,NotIMP  101(7)  70+IMP 154 (10) 492 (32)

- Mood : 1577 Dords | 198(13) 50+IMP  38(2) - 50,NotIMP 116(7) 7E+IMP.  81(5) 433 (27)
Anxiaty 1577 0 .63 30 180 (11} 70+IMP 124 (8) None 367 (23)

Abbreviations: IMP, Importance; UW-QOLv4, University of Washington Quality of Life Questionnaire version 4.
2|nformation is from questionnaires dated January 2000 to May 2006 from patients with oral/orapharyngeal cancer first treated in 1992 to 2005. The criteria are
formed from numarical UW-00Lv4 domaln scores (eg, 0 or 25) and from an amalgam of UW-Q0Lv4 domain scores and tMP, eg, 50+ IMP means a score of 50 and the
- domain is important to the patient. Subgroup A includes those most at risk, and subgroup D, the least at risk.

Tabile 3. Summary Statistics for Social-Emotional Measures of Paln, Activity, Recreation, Shoulder Function, Mood, and Anxiety
Collected Concurrent With UW-00Lv4 by Patient At-Risk Subgroups Reflecting Gradation in UW-00Lv4 Response®
. .
o T - Statistic (No.)
uw-00Lv4 Concurrent . — : ]
Domain Measura® - Summary Statistic Subgroup A Subgroup B~ SubgroupC - -~ Subgroup B Other Pationts
Paln EQ-5D %, Extreme ar - 100 (6/6) 84 (16/17) 100 (25/25) 75{6/8) " 35 (57/165)
© - moderate . : '
pain/discomfort . : :
Activity EQ-5D % Some problems 100 (99 - 86 (18/21) 80 (4151} " None 21 (30/140)
: - with orunableto. ' o : _
_ " -parform usual S
g achivities - - o : .
EQ-6D % Problems walking 89 (8/). 76 (16/21) 69 (35/51) None 21 (29/140)
about or confined :
_ . tobed. o _ :
Recreation EQ-50° % Soms problems 100 (16116) 100 (44) 94 (32/34) 56 (5/9) - 26{411158)
with orunableto- . : ' o
performusual - - o _ :
. _ _ . activiies, . . o R T S
Shioulder sba Melani [{QR] 86T68-01]8) = SO[30-841(4) 39 [32-80] {10) 7,40 (2) 0 [0-14}{76)
DI Medlan [IQR] ©OB3[77-941(8)  S54[20-71](4) 44 ([30-73] (10) 8,38 (2) 6 [0-17] (76)
‘Mood EORTCEF  Median [IOR] 29 [8-65] (20) 67(1) - 67[58-83](17) . 63 [54-81](6)  83[75-100] (81)
S VEQHD- YeModeratelyor. o 97 (2829)- . 60(BM0) - - BB(TAZ) 44 (4/9) 18 (29/161)
<o extremely-andous. - o B : ’ k ]
o .or deprossad : R R o
HADS %>t 43(6n4) . - 08By 18 (3/17) - 30(310) - - 5(7H148)
v * Moderate/severs ' L E
- - depression e ' o o o
: ‘CES-D :% 216 (Caseness) 80 (12115)- 100 (3/3) - - B4 (TH8) - 45 {511) 18 (25142)
Amiety EORTCEF . Median [IOR] . . L AT 4231 (8) 63 [33-77](10) . 67 [58-75]{9) None ~  &3[67-08] (06)
. EQ-5D %Moderately or - . 10044} .. . - 80(16720) 100 (1212} : Norie 23 (42/186)
. extremely anxious ) ' T
' ordepressed g S : .
HADS % =11 U 75(34)y - B3(10MB) . 27(311) None 7 {(111154)
" Moderate/éevere o )
anxisty

Abbreviations: 10R, intarguartile range; see Table 1 for remaining definitions.
aResults come from various studies dated 2000 to 2006 (see Table 1). Subgroups A (highest risk) through D are domain dependent and are defined in Table 2.
bgaq Table 1 footnots for a more complete description. '

- cal characteristics of the patient, particularly adjuvant ra- or T4 tumoss met the trigger criteria, with 42% meeting
diotherapy. A high percentage (81%) of patients who had criteria on 3 or more domains, At around 2 years there
undergone free-flap surgery with adjuvant therapy for T3 was also considerable variation in trigger rates by age and
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Tabte 4. Summary Statistice for Physical Measures of Appearance, Swallowing, Chewing, Speech, Taste, and Saliva Collected
Concurrent With UW-Q0Lv4 by Patient At-Risk Sukgroups Reflecting Gradation.in UW-00Lv4 Resporss® .
o _ o Statistie (No.) o
UW-G0Lv4 Concurremt - - . . ———— e — . -
Domain Measurab SummoryStalistic  SubproipA- . -SabproupB.. . . SubigroupC. - SubgroupD..  Other Patients.
Appearance-  DAS-24 Wedian [I0R] -~ BO[A270] (1) 44 [2:51)(17)  37(30-47](29).. 28[22-33](13) - 23 [18-28] {169)
Swallowing - MDADI Median [1QR] 39[33-48] (8) - - 38 [26-61){12)  53[41:63](25) " Nona - 78[63-89] 27
© SWAL-OOL Median [IQR]. ~ 83[22-64] (%) . . 45[25:59](18)  5724-63[(25) .~ None - 84 [69-81](27)
Chewing LOROW3 - %Oftnoraiways  80(4%5) . 44(@4@) .- Nomp Nons -~ 3 (12/354).
. -difficulty chewing - 0 T A o o
SWAL-QOL % Blaricled or 94{1518) - 52 - *. Nona Nome- °  14{6M2)
- tube-fed food- el L O ' '
Mouthopening - Median [IQR] -~ . -24[20-34) {21} 30[26-38)%(64)° - .Mone” ~ Nong- 40 [35-49] (25)
Speach VHI . % Significant - 68(58). . -36(5M4): . -+ . None “‘None: - 10(5/52)
- impairment . : Co _
(score of =61) - ‘ S B '
VHI Medlan [iQR] 65{51-881(8)  53[27:60] (14) _ Nona -.None 14 [2-44](52)
VRQOL . Median [IOR] 53[38-59](9) - = 36[2151](14) . .Nons “Nong 1070-28] (54)
Toste. " EQRTC,H8N 14 % Quite a bt orvery 100148 - 10098 . .. 65(15/8) .. 40(2m). .. . 6 (5/80}
much had - : o P S :
problems with '
sanse of taste . L . . . .
Saliva . %e0oLS Median [IOR] - 20715361 (12 20[1.1-28](20)  25[1284] (17} 0.6[031.2](39) 05[0.1-1.1] (144)
EORTCH&N 35 - % Quiteabltorvery 100(8/) - - 100(13H3) - 79(11A4) d5{511) - 20 (16/79)
muchhaddry ~ <~ . o o e ' :
EORTCHBN 35 % Quiteabitorvery. - 56(5@) - .42(512) 27.(415) 20 (210 15 {12/82)
muchwithsticky -~ IR ) : "~ :
: csallva U s S
LORQv3 % Oftert or abways. - NA() .~ - .. 75(34) 83 (5/8) 80°(8A0) -5 (19/348)
had dry mouth - - _ ' ' :

Abbraviations: IQR, interquartile range; NA, not applicable; ses Table 1 for remaining definitions.

2Results come from varlous studiss dated 2000 to 2006 (see Table 1). Subgroups A (highest risk) through D ara domain dependent and are defined In Table 2.

b'See Table 1 footnote for a more complate daseription.

“This is for ali patients scoring 50 on the UW-Q0L chewing domain irrespactive of importance. This particular study asked only tha EW-QOL. chewing domain

question and did not ask about the impartange of chawing.

sex [or appearance and by age for mood and anxiety. The
trigger rate for appearance was 13% to 20% in females
and in males younger than 65 years compared with only
1% (1 of 88) in older males. The trigger rate for mood
was 20% (40 of 197) in patients younger than 65 years
and 7% (12 of 168) in older patients. For anxiety the trig-
ger rate was 24% (46 of 194) in patients younger than
65 years and 7% (12 of 166) in older patients.

Our preferred triggers were applied to the 372 pa-
tients without cancer who attended general dental prac-
tice and who were asked UW-QOL questions in relation
to their condition rather than to cancer. The trigger rates
by domain for these patients without cancer (with trig-
ger rates after 2 years for patients with cancer given in
parentheses) were as follows: pain, 18% (12%); appear-
ance, 5% (12%); activity, 9% (13%); recreation, 6% (10%):
swallowing, 1% (14%); chewing, 1% (13%); speech, 2%
(10%); shoulder, 5% (12%); taste, 0% (12%); saliva, 1%
(16%); mood, 12% (15%); and anxiety, 12% (16%).

B COVMINT e

Patient-reported outcomes are a vital component in our
understanding of outcomes after treatment.!® Health-
related quality of life is an important facet of patient-
reported outcomes. This is the first study of this type, to

our knowledge, to postulate cutoff scores by means of
the UW-QOL. version 4 suitable for screening at-risk pa-
tients in a routine clinical setting. We have adopted a sys-
tematic approach in the data handling based on previ-
ous studies (Table 1). A large number of questionnaires
have been brought together for analysis, However, we rec-
ognize that this includes relatively few patients with base-
line data. Thisreflects the way the questionnaire has been
used in our practice, where the focus has been on post-
treatment dysfunction. It has already been recognized®
that the main issues at baseline are pain, mood, and anxi-
ety rather than the aspects of head and neck function,
Surveys tend to take place annually, and there is inevi-
table loss of data at different time points. Nonresponses
are liable to represent bias in some ways, but at least our
data contain responses from around 80% of the cohort
at some stage during their cancer process.

The idea of using a questionnaire to screen patients
is not new. Although cutoffs can be calculated for other
validated head and neck questionnaires, it is novel to use
the UW-QOL version 4. The questionnaire briefly cov-
ers the range of common problems associated with can-
cer and its treatment. The single-item questions are a po-
tentially suitable screening tool because they have been
shown to correlate well with specific measures, namely
the European Organization for Research and Treatment
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Table 5. Preferred Trigger Rates for Patients Approximately 2 Years After Surgery by Maln Clinical Characteristics®

W

_ - Oral, % (No.)
T - _ 1
e Flap -  T3-Ta, Flap

_ _ NoFlap, - — — Dropharynx,
UW-00Lv4 ' _ No RT . NoRT . RT No RT RT % {No.)
Damaln Trigger Critarlah .~ (n=101) (n=82) © . {n=42 {n=48). (n=57) {n=46}
Pain 0, 25,50+ IMP- 8 (8/100) 16 {13/80) 5 (2/40) 11(546) - 20 (11/56) 13 {6/45)
Appearanca -0, 25, 50+ 1MP 2(2101) . . 11981 . 10 (474D) 15(7M48) 29 (16/56) 13 (6/46)
Achivity .0;25,60+IMP. . - 9(81100) - 15 (12/80) - 8(340) 15.(7/48) . 18 (10/56) 17 (8/46)
Recreation 0,25,50+IMP 5(aM101) -- 5.(4/81) "3 (1/40) . 20{9/46): 16 (9/57) 13(646) . -
Swallowing : 0,30 - 4(4100p . 8(6/80) 10 (4/42) 9 (4/46) 35 (20/57) 35 (16/46)
Chewing . -0 4 (4101) - A1) 12 (5/42). 11 (5/46) . 39{22/57) 24 (11745)
Spaech 0,30 4(4101) 7(6/82) . 10(4/40) 11 (5/46) 24 (13/54) 11 (546}
Shoulder 0,30+ IMP . . B (8/96}. . 17T 15641 9 (4/45) 15 (8/56) 11 {5/45)
Taste 0,30 +IMP - 6{6M101) . .6{5/82) 14 (642 B (4/48) 30(17/57) 13 (6/45)
Saliva 0,30 +IMP 7(7/98) 4(3/78) 32 (1341) - 9(4/43) 30 (16/54) 37 (16/43)
Mood 0,25, 50 IMP . .13 (13100} 13 (10/79) 22 (9/41). . 9 (4/45) 20 (11/54) 11 (5/46)
Ansity 0ord0 15 (15100} 9 (7/80) L 20(841) . 14(BM44) 24 (12/50) 22 (10/45)
. =1 Domain friggered 42 (421101) &1 (42/82) 64 (27/42) 52 (24/486) 81 (46/57) 70 (32/46)
=3 Domaing triggered . 13{13A01) 17 (14/82) " 21(9/42) 17 (8/46) 42 (24/57)

35 (16/46)

Abbreviations: IMP, importance; RT, radiotherapy; UW-00Lv4, University of Washington Quality of Life Questionnaire version 4.

Time after surgery was & median of 29 months with an interquartile range of 23 to 45 months. Each patient is representsd only once, with the follow-up closest to 24
manths selected for analysis. The table excludes 12 other palients: 5 in the category T3-T4, oral, no flap; 5 T1-T2, oral, o flap; and 2 maxillary.

9These are our preferred trigger criteria. The criteria are formed from numerical UW-Q0Lv4 domain scores {eg, 0 or 25) and from an amalgam of domain scores and

IMP, ag, 50 + IMP means a score of 50 and the domain is important to the patignt.

of Cancer Quality of Life Questionnaire~Head and Neck
{dry mouth),'° FORTC H&N (taste),'* European Orga-
nization for Research and Treatment of Cancer Quality
of Life Questionnaire-Core 30 (emotional),'® Hospital
Anxiety and Depression Scale and Center for Epidemi-
ology Studies Depression Scale,! EQ-5D Euro-Qol,'* Der-
riford Appearance Scale,' Xerostomia-Related Quality of
Life Questionnaire (S.N.R. and D.L., unpublished data,
2008), M. D. Anderson Dysphagia Inventory and Swal-
lowing (Dysphagia) Specific Quality of Life,'* Voice-
Related Quality of Life Measure and Voice Handicap In-
dex,!* Shoulder Disability Questionnaire and Neck
Dissection Impairment Index,'® Liverpool Oral Rehabili-
tation Questionnaire version 3, and mouth opening.'*®
The way the questions are worded in the UW-QOL helps
to provide an indicator of outcome that patients, care-
givers, and tumor board members can easily under-
stand and apply in clinical practice.*

Applying cutoff criteria allows the patients reporting
problems to be identified. This is part of the continued
progress toward incorporating heaith-related quality-of-
life data into routine clinical practice. The choice of where
to set the cutoff is open to debate. We combined the pa-
tient score in each item together with whether it was one
of the 3 important issues identified by the patient. The
rationale for this was that, if there is mild dysfunction,
it still might be appropriate to factor it in if the patient
identifies it as an important issue. When looking at suit-
able cutoffs, we also considered the wording of the ques-
tionnaire. Finally, given the range of issues within the
questionnaire and the likelihood of patients reporting
problems in several of these, particularly after radical treat-
ment for advanced disease, we took a pragmatic ap-
proach for clinical practice in not identifying too many

patients. Our initial selection of at-risk subgroups A to
D given in Table 2 only include one-quarter to one-
third of patients for each domain. However, even this se-
lection would result in a large proportion being identi-
fied overall. In Tables 3 and 4 we compared our groups
A to D with concurrent data from a series of studies to
further build up an evidence base from which we could
refine our trigger criteria for identifying patients with prob-
lems. In practice, the rates for our final preferred trig-
gers ranged between 9% (recreation and speech) and 16%
(swallowing) of questionnaires.

‘The implications of how to use the algorithm in a busy
clinic need careful thought. For example, with our pre-
ferred algorithm (Table 5), 42% of patients with early dis-
ease (T1 and T2, oral, no free flap, and no adjuvant ra-
diotherapy) had 1 or more domains that met the trigger
criteria compared with 81% with advanced disease (T3 and
T4, oral, free flap, and adjuvant radiotherapy). The per-
centage that met trigger criteria for 3 or more domains was
much lower but was still 42% in advanced disease.

Fach domain was flagged at between 9% and 16%, which
was part of our intention in setting the cutoff. Our final pre-
ferred algorithm was influenced by the concurrent ques-
tionnaires (Tables 3 and 4). Where we perceived there to
be a big jump between groups (A to D) was where we
thought it suitable to put a cutoff. We were also mindful
to derive domain criteria that would trigger intervention
in no more than 1in 5 patients. In practice, the logical choice
of cutoff for most domains seemed to be either at group B
or C, but B was preferred to keep the trigger rate to a man-
ageable proportion. The exceptions were chewing and
speech, where trigger A was chosen because group B con-
tained too many patients and it was impossible to subdi-
vide group B any further. The choice of B in addition to A
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would have selected 33% for chewing and 27% for speech.
It can be argued that these are important domains and that
patients with problems are better identified than missed.
It is possible also that these percentages would be less for
other head and neck cancer sites.

We recognize in general the subjectivity in our pre-
ferred criteria, and our results are presented as far as pos-
sible to allow others to vary their criteria for triggering
more or fewer patients. We did not start out with any
specific hypothesis as to which cutoffs would be useful,
and we have let the data dictate our final selections. As
such, this can be seen as hypothesis generation, and fu-
ture research may confirm or refute the suitability of our
choice of criteria. These criteria are not fixed and may
change in the future as implications of the current pre-
ferred criteria are experienced in practice in a busy clinic
setting. Even if there is no need to actively intervene, for
some patients recognizing and discussing their issues may
be beneficial in itself. Qur preferred criteria have al-
ready been integrated into touch-screen technology as
part of a wider patient concerns inventory, and the al-
gorithm triggers form part of an output available to the
consultant during clinic consultations. The results of this
experience will be published in due course.

The ability to use touch-screen technology to ac-
quire patient-derived data in real time in the clinic has
tremendous potential to improve patient care. It is pos-
sible to use a questionnaire such as the UW-QOL ver-
sion 4 to screen patients for dysfunction. To assist in the
incorporation of these data into clinical practice, it is fea~
sible to define criteria so that patients and their problem
domains can be easily identified. This allows the clini-
cian and members of the head and neck team a chance
to discuss these issues with the patient and, where ap-
propriate, arrange further support or intervention,
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Measuring the Quality of Life of Cancer Patients:
The Functional Living Index—Cancer: Development and Validation

By H. Schipper, J. Clinch, A. McMurray, and M. Levitt

The classical criteria for the evaluation of clinical trials
in cancer reflect alterations in physical well-being,
but are insensitive to other important factors, such as
psychosoclal state, sociability, and somatic sensation
that may ploy a critical role in determining the pa-
tients’ functional response to their illness and its
treatment. The Functional Living Index—Cancer is de-
signed for easy, repeated patient self-administration.
It is o 22-item questionnaire that has been validated
on B37 patients in two cities over a three-year period.
Criteria far validity include stobility of factor analysis,
concurrent validation studies against the Karnofsky,
Beck Depression, Spielberger State and Troit Anxiety,
and Katz Activities of Daily Living scales, os well as
the scaled version of The General Health Question-

DVANCES in cancer treatment have

brought about significant improvements in
the overall survival expectation for many malig-
nant diseases. In some instances, such as Hodg-
kin's disease, acute lymphoblastic leukemia of
children, and testicular turnors the uniformly fa-
tal outlook of a generation ago has been replaced
by the reasonable expectation of cure in the ma-
jority of cases. Much of the progress made in the
treatment of these illnesses can be attributed to
the clinical trials approach, wherein advances are
made in a step-wise fashion using the vehicle of
comparative, usually randomized, clinical trials.
Parameters usually taken into consideration in
determining the efficacy of new treatments in-
clude survival, disease-free survival, response
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naire and The McGill/Melzack Pain Index. The index is
uncontaminated by social desirability issues. The vali-
dation studies demanstrate the lack of correlation be-
tween traditional measures of patient response and
other significant functional factors such s depression
and anxiety {r = 0.33), sociability and family inferac-
tion, and nausea. These findings elucidate the fre-
quently observed discrepancies between traditional
assessments of clinical response and overall function-
al patient outcome. The index is proposed as an ad-
junct to clinical trials assessment and may provide
additional patient functional information on which 1o
analyse the outcome of clinical trials or offer specific
advice to individual patients,

rate, remission-induction rate and duration, and
treatment toxicity.' The overall treatment model
basically adheres to an acute-disease approach,
wherein the strategy is to prescribe a maximal
intervention soon after diagnosis in an attempt to
effect cure. Particularly for childhood acute lym-
phoblastic leukemia this approach is reasonable.
However, it is increasingly recognized that most
of the more common malignancies follow a more
chronic pattern and our drug interventions are
neither so successful nor as short term as in an
acute-disease setting. For many cancers where
cure is not achieved (for example, breast cancer)
meaningful palliation, often with considerable
prolongation of life can be achieved. In other
conditions, such as lung cancer, the survival
advantages achieved, though statistically signifi-
cant, are small and may be of little human sig-
nificance. Particularly in this setting, deficien-
cies in our usual assessment parameters hecome
apparent. Our classical criteria seem acceptable
in an acute-disease setting, but the data we inter-
pret from them do not take into account issues
such as patient morbidity and withdrawal from
clinical trials, particularly where the disease acts
in a chronic manner, and the treatment is admin-
istered over a prolonged period of time. Our
usual measures of functional state such as the
Karnofsky and Eastern Cooperative Oncology

Journal of Clinical Oncology, Vol. 2, No. 5 (May) 1984
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FUNCTIONAL LIVING INDEX-CANCER (FLIC)

Group (Zubrod) scales, are not widely validated
and are designed to reflect the medical physical
aspects of illness, rather than the overall func-
tional state of the patient.

Psychosocial considerations are being inte-
grated into the assessment of cancer patients, For
the most part, at present, investigators are con-
centrating on case histories, examining such fac-
tors as crisis intervention, depression, sexuality,
and nausea and vomiting.>® The nausea and
vomiting may be viewed as a phenomenon repre-
senting the interface between traditional medical
criteria and psychosocial factors.

Other contributory components to a global
quality of life measure include freedom from
pain, sociability, “‘impact’’ of illness, and satis-
faction. There is in fact considerable debate as to
whether ‘‘quality of life” is a distinct entity,
different from measures such as the above, or
whether it reflects a composite of factors that
individuals view as important to the reality of
functional living. Little wonder then that to date
there are no validated and accepted tools that
provide an opportunity to compare groups of pa-
tients vis-d-vis their overall functional response
both to their cancer and to different treatment
approaches. ™

We have attempted to devise and validate a
functional living index for cancer (FLIC) having
the following properties and characteristics.

(1.) It is cancer specific, that is, the measure is
specific enough to the cancer population to detect
differences in functional state among cancer pa-
tients of a given disease group. In other words,
unlike broad-based medical quality of life indi-
ces that are designed to measure the medical
functional state of free-living populations, this
test should take into account that patients have
already been diagnosed as having malignant dis-
ease and should concentrate on distinguishing
functional states within this population.

(2.) The index should be functionally orient-
ed, addressing itself to those day-to-day living
issues that represent the global construct of func-
tional quality of life.

(3.) It should be designed for patient self-ad-
ministration and not require the intervention of
interviewers or health professionals for its ad-
ministration.

(4.) The questions designed should be of gen-
eral applicability, ease and consistency of in-
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terpretation, and of a number small enough to
permit high compliance despite repeated admin-
istration. ‘

(5.) It should be repeatable, in order that the
patient’s score derived can be followed over a
period of time to elicit and evaluate trends both
within patients and between groups.

{6.) It should be sensitive across the range of
clinical practice being able to distinguish not
only patients who are obviously well from those
terminally ill, but more significantly, degrees of
dysfunction between patients with varying ex-
tents of disease and intensities of therapeutic in-
tervention.

(7.) The instrument designed should have ade-
guately demonstrated face, content, construct,
and concurrent validity as well as reliability.

MATERIALS AND METHODS

A Preliminary Literature Review and Patient
Interviews

To define a *“universe of concern’” about the functional status
of cancer patients, the medical, psychosocial, and philosophic
literature was reviewed and & seties of patient interviews was
underiaken to define aress of day-lo-day function that were
deemed of consequence. From this process four principal areas
of functional importance were ultimately defined: 1, vocation/
activity; II, affect/psychologic state; IH, social interaction: and
1V, somatic sensation. A subsidiary area specific to chemothera-
py patients, ‘‘nausea,”” was also identified.

The Panel

It was felt critically important to establish a questionnaire-
design panel that adequately represented the *‘universe of inter-
est’* vig-d-vis cancer patients. The panel had to be small enough
to be workable and to represent the input of all persons playing
an active role in the functional existence of the cancer patient.
Accordingly, a panel of |1 people was constructed. If consisted
of a male patient, a female patient, and two patient spouses
representing both the urban and rurat populations; two physi-
cians: a statistician/physiologist; an orcology nurse; a psychaolo-
gist; a public health/Victorian Order of Nurses nurse assessor;
and a clergyman. The panel was mandated to review the areas of
concern identified and to formulate questions that from their
own expetience they thought might be meaningful to patients in
the context of a functional quality of life questionnaire. The
panelists were encouraged to devise questions suitable for scor-
ing on analogue scates buf they were not rigidly restricted as to
format or number. in addition, the panelists were free 10 include
questions that they felt represented other areas beyond those
clearly falling within the defined groups.

The First-Generation Questionnaire

Approximately 250 questions were provided by the panel
which then reduced the number by eliminating duplication, un-
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ciear questions, and questions of limited applicability, to an
initial bank of 92 items, This ‘*first generation’” questionnaire
was administered to 175 patients seen in the outpatient clinics at
the Manitoba Cancer Treatment and Research Foundation
(MCTRF). Patients were 16 years of age and older. They were
unselected, with the following exceptions: patients too ili to
answer the questions, those unable to speak or understand Eng-
lish, or those who refused for any other reasons. One hundred
seventy-five patients answered the questionnaire and the subse-
quent analysis altered or eliminated a large number of guestions
found to be unsuitable on the basis of deficient generatizability
or clarity. In particular some demographic questions could not
be answered by everyone. This led directiy to the ‘*second
generation”” questionnaire.

The Second-Generation Questionnaire

Demographic items were removed from the body of the ques-
tionnaire, reconstructed in yes/no format, and appended as a
frontispiece to the questionnaire. The purpose of the second-
generation questionnaire was to undertake an initial factor analy-
sis of the responses obtained with a view to reducing the number
of questions. The questionnaire numbered 42 items and was
administered to 312 patients, including both inpaticnis and out-
patients, at the MCTRF. It was administered over a three-month
period and each patient faced a single questionnaire exposure.
Fewer than 5% of patients approached to complete the question-
naire were unable (o do so. The results underwent factor analysis
and those items loading most heavily on each of the factors were
selected for the '‘third generation,”’ 20-item document.

The Third-Generation Questionnaire: Winnipeg
Validation

The purpose of the third-generation questionnaire was exter-
nally to validate the quality of life questionnaire and its compo-
pent factors against established and accepted measures of the
content areas considered when constructing the questionnaire,
and to test the stability of the factor analysis. This questionnaire
numbered 20 items and was administered to |75 patients both in
hospital and in the outpatient setting of the MCTRF and the
Princess Elizabeth Chronic Care Hospital in Winnipeg. Multiple
observers took part in each patient observation. At one sitiing
patients were asked to complete the following battery of tests: a
Katz Activities of Daily Living Index'" administered by the
clinic or ward nurse; a Karnofsky index administered by the
patieat's physician;'’ a McGili-Melzack Pain questionnaire ad-
ministered by study personnel;’? the quality of life question-
naire, the Spielberger State and Trait anxiety tests,'” the Beck
Depression Scale.'* and the scaled version of the General Health
Questionnaire,'* all patient self-administered. This battery of
tests was selected to provide concurrent validation against estab-
lished measures particularly in the areas of functional ability and
psychosocial state. Factor analysis and correlation studies led to
the development of the fourth-generation questionnaire.

The Fourth-Generation Questionnaire:
Edmonton Validation

The purpose of this run was to expose the guestionnaire to a
different patient population, and to further examine concurrent
validity, stability of factor analysis. and compliance. Modifica-
tions of the questionnaire amplifying the issues of nausea and
recreational activity were added, based on the analysis of the
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previous run. The McGill-Melzack Pain Index was deleted for
logistic reasons and was replaced with the Jackson social desir-
ability measure.!5-!8 One hundred seventy-five patients at the
W.W. Cross Cancer Institute in Edmonton, Alberta representing
in- and outpatient populations completed the 26-item question-
naire. Over three weeks, the questionnaire was administered to
each patient at one sitting.

Scoring

Each item on the questionnaire was answerable in Likert
format of range | to 7. Patients were instructed to answer all
questions by marking with a vertical stash on the scoring line
that point that best represented their response. For scoring, each
interval was divided in half and responses were scored to the
nearest even whole integer. The scale was reversed on cerfain
items for the second Winnipeg and the Edmonton run so that a
high score consistently represented a higher quality of life.
Thus, scores on individual questions ranged from | to 7 and the
overall score was derived by summing scores on all questions.

Statistical Methody

Factar analysis.  Factor analyses were performed using the
SPSS (Statistical Package for the Social Sciences) Factor Analy-
sis program, The method of factoring selected was an ilerative
principle factor method that factors the reduced correlation ma-
trix (that is, the correlation matsix with the ones in the diagonal
replaced by the squared multiple correlation of each variable
with all other variables, which is a lower-bound estimate of the
variables communality}. In general, factors were retained that
had eigenvalues greater than one, and the factors were rotated to
a final solution using the orthogonal varimax criterion. 19

Correlation coefficients.  Pearson product moment correla-
tion coefficients were calcufated between all tests. subtests,
factor scores, and individual test items using the SPSS Pearson
Correlation Program. For the social desirability check the Dif-
ferential Reliability Index was calculated. This is the square root
of the difference between the squared correlation of an item with
its own scate and the squared correlation of an item with the
social destrability scale. A value above 0.30 indicates that an
itern is not contaminated by social desirability to the extent that it
should be removed from the scate.!6

Comparison of means. Mean FLIC scores for the stratifica-
tion groups were compared using a one-way analysis of vari-
ance. Separate analyses were performed for the Winnipeg and
Edmonton data.

RESULTS

Factor Analysis

Factor analysis of the second-run question-
naire revealed that demographic variables of age,
sex, marital status, employment status, and place
of residence had a factorial composition that did
not overlap with that of the items in the main
body of the questionnaire. Thus, demographic
variables do not contribute to the dimensions re-
solved from the main questionnaire. Therefore,
in subsequent factor analyses, the demographic
variables were omitted. The factors that emerged
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Table 1. Factor Loadings of Questions on Physical Well Being and Ability Factor(s) for Each Data Set: Validation

Studies
_ Winnipeg

Winnipeg Run 1 — Run 2, Edmonton
Questions Factor 1 Factor 4 Factor | Factor 1

How much pain today? 0.225 0.300
Pain disrupting activity? . 0719 0.790
Concer-related poin? 0.591 0.662
Uncomfortable? 0.659 0.498
Maintains leisure activities? 0.741
Feel well today? 0.384 0.601 0.826 0.735
Well enough for meals or repairs? - 0.542 —0.424 0.801 . 0.560
Satisfied with work? 0.667 0.174 0.627 0.552
Able to complete housewark? ‘ 0.641 0.222 0.754 . 0.552
Thinks appears well? 0.341 0.601 0.703 . 0.538
Afraid of futyre? 0.100 0.078 0,035 —0.048

Angry, frightened, or depressed? ~0.132 —0.002 0.037
Afraid? e e 0.043
Depressad? 0.176
Angry? 0.087
Discouraged? 0.304 0.130 0.227 0.477
Thinks about illness? 0.244
Copes well with stress? 0.328
“Family” hardship from cancer? -0.315 —0.067 0.425 0.270
"Family" disruption from cancer? ~0.218 —0.147 0.516 0.316
Parsonal hordship from cancer? 0.355 0,248 0.751 0.534
How much nausea? 0.130 0.53% 0.345 0.297
Nausea offecting activity? 0.271
Spends time with “family"? 0.090 0.744 —0.011 0.017
Spends time with friends? 0.226 0.238 0.282 0.21
Confident of medical staff? -0.067 0.035 0.089 0.184
Confident of treatment? 0.058 0.187 0.158 0.346
Any arguments today? 0.008 —0.031 . 0.070 0.100

NOTE. Tables 1 through 5 kist the factor loadings of thase questions in the three validation studies. Items with factor
loadings > 0.500 are italic. In each of the factors, thase questions foading heavily do so consistently across the studies.
Likewise, items having little impact on a given factor achleve cansistently low weightings in each validation run. In this table, the
physicol well being and ability factor seemed to be a composite of factors 1 and 4, on the initiof 42-question validation study. In
the two successor studies, using o shorter questionnaire, these merged inta factor 1. Questions that were not included in a given
study are noted as (...). Questions that were deleted after the first run do not appear. For a complete description of the

questionnaire process, see Materials and Methods.

in each of the three runs were the same (Tables
1-5) and reflected the universe of concern identi-
fied early in the project and agreed to by the
panel that composed the instrument. We take the
consistency of factor analysis across the three
clinical trials to represent a significant measure
of construct validity. Nausea emerged as a sepa-
rate factor, fourth-ranked in the Edmonton ques-
tionnaire. This came as somewhat of a surprise,
as we anticipated that nausea would be subsumed
by the first factor (physical status).

Stratification

Patients answering the Winnipeg ‘‘second-
generation'’ questionnaire were stratified into six
groups representing broad categories of extent of

- 1 v e . T AAnm As AR

disease: follow-up, off treatment; on adjuvant
therapy without evident clinical disease; on ac-
tive treatment for evident clinical disease; hospi-
talized for treatment; hospitalized due to extent
of illness; and in a terminal-care unit. The aver-
age scores obtained by these groups decreased
with extent of disease from a high of 116.6 to a
low of 84.6. (F = 6.373, p < 0.00005). The
same stratification was performed for the Ed-
monton data. Again, average scores of the
groups fell with extent of disease (F = 3.638, p
= 0.0145). Figure | illustrates the effect of ex-
tent of disease on FLIC scores in the two samples
and indicates comparable effects in both. (The
two hospitalized groups were collapsed in the
Winnipeg data.)

- EL Y. I AR AOA A Ane



476

SCHIPPER ET Al

Table 2. Factor Loadings of Questions on Emotional State Factor for Each Data Set: Validation

Studies
Winnipeg Winnipeg
Run 1, Run 2, Edmenton
Questions Factor 2 Factor 2 Factor 2
How much pain today? 0.19% 0.151 0.197
Pain disrupting activity? 0.079 0.136
Cancer-related pain? 0.151 0197
Uncomfortable? —0.006 0.307
Maintains leisure activities? 0.116
Feel well taday? 0.255 0.103 0.139
Well enough for meals or repairs? —0.097 0.062 0.036
Satisfied with work? 0.224 0.346 0.266
Able to complete housewark? 0.159 0.048 0.028
Thinks appears well? 0.238 0.139 0.235
Afraid of future? 0.652 0.669 0.789
Angry, frightened, or depressed? 0.663 0.679
Afraid? 8.621
Depressed? a.614
Angry? v e 0.503
Discouraged? 0.674 0.742 0.596
Thinks about iliness? 0.552
Copes well with stress? 0.543
“Fomily” hardship from cancer? —0.232 0.019 0.163
“Family” disruption from cancer? - 0.160 0.186 0.204
Personal hardship from concer? 0.389 0.193 0.271
How much nousea? 0.02¢9 0.031 -0.036
Nausea affecting activity? 0.053
Spends time with “family"’? 0.061 0.164 0.101
Spends time with friends? 0.086 0.152 0.282
Confident of medical staff? —0.088 0.133 0.090
Confident of treatment? 0.326 0.384 0.365
Any arguments foday? —-0.123 0.054 ~0.047

NOTE. For a complete description of factor loading, see NOTE to Table 1 and Materials and Methads,

Concurrent Validation Studies

_ Correlation coefficients relating the overall
FLIC score to the battery of concusrent valida-
tion studies for both the Winnipeg and Edmonton
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Fig. 1. Stratification studies: the different scales
are o function of the different questionnaire sizes.
Scores ranged from 1-7 for each question and were
summed to give on overall score.
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trials are shown in Table 6. Correlation with the
McGill/Melzack pain inventory was undertaken
only in Edmonton. With the exception of the
Katz Activities of Daily Living Index in the Win-
nipeg population, p values were all <0.0005.
Correlation of the Katz Activities of Daily Living
Index with the FLIC gives Pearson r values of
0.170/0.305 (Winnipeg/Edmonton) and is the
lowest correlation, Subscales of the General
Health Questionnaire (GHQ), B representing
anxiety and insomnia and D representing severe
depression, have correlations with the FLIC of
0.441/0.496 and 0.467/0.595, respectively, for
the Winnipeg and Edmonton runs. All other
scales have correlations with the FLIC in excess
of 0.53, the highest being those of the Karnofsky
Index 0.693/0.619 (Fig. 2), the GHQ total score
0.724/0.765, and the Beck Depression scale
0.724/0.773.

Correlation between FLIC factor 1, represent-
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Table 3. Factor Loadings of Questions on Sociability Facter for Each Data Set: Validation Studies

Winnipeg Winnipeg
Questions Run 1 Run 2 Edmonton
How much pain today? 0.052
Pain disrupting activity? 0.089 —0.093
Cancer-related pain? 0.102 -0.175
Uncomfortable? 0.133 0.051
Maintains leisure activities? e o.M
Feel well today? 0.200 o.n7 0.29
Well enough for meals or repairs? —0.083 0.007 0.405
Satisfied with work? 0.038 0.066 0.323
Abls to complete housework? 0.005 0.057 0.222
Thinks appears weli? 0.197 0.068 0.294
Afraid of future? 0.1 0.040 0.007
Angry, frightened, or depressed? 0.012 0.127
Afraid? —0.022
Depressed? 0.201
Angry?. e e 0.135
Discovruged? 0.042 0.113 0.200
Thinks about illness? —0.051
Copes well with stress? 0.39¢
“Family" hardship from cancer? -0.063 o.n2 0.048
“Family” disruption from cancer? —0.136 0.109 0.064
Personal hardship from cancer? 0.106 c.181 0.108
How much nausea? 0.114 0.357 0.233
Nousea affecting activity? 0.160
Spends time with “family’"? 0.82¢9 0.819 0.637
Spends time with friends? 0.601 0.571 0.503
Confident of medical staff? —0.063 0.077 0.129
Confident of treatment? 0.080 0.085 0.110
Any arguments todoy? —0.122 0.091 0.286
" NOTE.  For o complete description of factor loadings, see MOTE to Table 1 and Materials and Methods.
sok - ing physical well-being, and the Karnofsky scale
] (0.757/0.554), the GHQ C scale representing so-
130( . = cial dysfunction (—0.649/—0.571), and the
. : . $ &= McGill/Melzack Present Pain Index (- 0.657)
1zor * " & B=  are high. Correlation with measures of psycho-
1ok * = <« 2 logicfunctioning, the GHQ B Scale (anxiety and
: . > § ': insomnia), the GHQ D (severe depression) scale,
1w00r A T and Spielberger State and Trait Anxiety Scales
. * . T« areall <0.33 (Table 7).
% - e . " 3 Correlations of factor 2, representing psycho-
s} : - logic state, are high with the GHQ D Scale
. e e (severe depression) (—0.566/—0.640), the
"’J; L . . ] . ) , GHQ B Scale (anxiety and insomnia) (—0.557/

v} 30 40 50 60 T0 a0 80
Karnotsky Score -

Fig. 2. Scattergram of Karnofsky versus FLIC. This
scattergram graphically represents the correlotion be-
tween the overall FLIC score and physician Karnofsky
scoring {r = 0.693) for the second Winnipeg valida-
tion study. While the correlation is good, the plot
supports the hypothesis that the Karnofsky score only
partially represent overall functional status as mea-
sured by the FLIC.

100
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—0.543), the Spielberger State Anxiety Scale
{—0.629/—0.588) (Fig. 3), and the Trait Anxi-
ety Scale (—0.735/ — (.609). Factor 2 has much
lower correlation with the Karnofsky Scale
(0.066/0.157), the GHQ C Scale (—0.279/
—0.083), and all of the measures of the McGill/
Melzack Pain Scale (Table 7).

Factor 3, which. represents family situational
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Tobie 4. Factor Loadings of Questions on Family Situational Foctor for Each Data Set: Validation

SCHIPPER ET AL

Studies
Winnipeg Winnipeg
) Run 1, Run 2, Edmonton
Questions Factor 3 Factor 4 Factor 3
How much pain today? 0.262
Pain disrupting activity? 0.304 0.21¢
Cancer-related pain? 0.085 0.2356
Uncomfortable? 0.135 0.124
Maintains leisure activities? 0.306
Feel well today? 0.225 0.118 0.067
Well enough for meals or repairs? —-0.123 0141 0.432
Satisfied with work? 0.417 0.066 0.197
Able to complete housework? 0.318 0.142 0.44)
Thinks appeors well? 0.226 0.206 0.094
Afraid of future? 0.218 0.067 0.085
Angry, frightened, or depressed? —0.231
Afraid? 0.053
Depressed? 0.02¢
Angry? rer e 0.093
Discouvraged? 0.117 0.040 -0.035
Thinks about illness? - 0.057
Copes well with stress? 0.0
“Family” hardship from cancer? ~0.634 0.791 0.825
“Family” disruption from cancer? —0.682 0.586 0.783
Personol hardship from cancer? 0.58¢9 0.210 0.481
How much nausea? 0.061 —0.009 0.132
Nausea affecting activity? 0.256
Spends time with “family”? 0.020 0.105 0.062
Spends time with. friends? 0.157 0.068 0.128
Confident of medical staff? —0.054 0.122 0.030
Confident of treatment? 0.156 0.149 0.13
Any orguments today? - -0.03 0.132 0.337

NOTE. For a complele description of factor loadings, see NOTE to Table 1 and Materials and Methods.

interaction, correlates only weakly with the vali-
dation tests. Factor 4 in the Winnipeg data and
factor 5 in the Edmonton data represent sociabil-
ity and likewise have relatively weak correla-
tions with the validation tests. The concurrent
validation battery was designed for the most part
to validate the physical well being and psycho-
logic state factors,

Results obtained on concurrent validation tests
representing physical function or medical state
did not correlate with those obtained represent-
ing psychosocial or social interaction states (Fig.
4).

Social Desirability

A question by question social desirability
analysis was undertaken for the Edmonton data
using the Jackson Social Desirability Scale.'*"*
Of the 26 items in that questionnaire, four have
been withdrawn from the final document partial-

nn o ome-an

ly on grounds of social desirability contamina-
tion. The remaining 22 questions are unconta-
minated by social desirability issues.

DISCUSSION

We believe that the FLIC (Fig. 5) represents a
validated measure of the overall functional qual-
ity of a cancer patient’s day-to-day life. We do
not view it as an ultimate measure, but rather as a
starting point permitting clinical trials to be com-
pared for functional living outcomes in addition
to the more traditional measures. The approach
to defining *‘universe of concern’’ using a series
of structured patient interviews followed by use
of a panel including patients as well as health
professionals may represent a unique approach.
We believe that this maneuver in itself provides a
substantial measure of face validity for the ques-
tionnaire. The observation that the factor analy-
sis was stable through three separate clinical tri-

s An mAats s AnA Ann Amm Ann



FUNCTIONAL LIVING INDEX-CANCER (FLIC)

Toble 5. Factor Loadings of Questions on Nauseq
Facter for Edmonton Data Set: Validation Studies

Factor

Queestions Loadings
Pain disrupling activity? 0.269
Cancer-related pain? 0.370
Uncomfortable? 0.331
Muintains leisure activities? 0.050
Feel well todoy? 0.331
Well enough for meals or repairs? 0.226
Satisfied with work? —0.093
Able to complete housework? o117
Thinks appears well? 0.213
Afraid of future? 0.127
Afraid? 0.074
Depressed? 0.055
Angry? —0.085
Discouragad? : —0.052
Thinks obout illness? 0.042
Copes well with stress? 0.012
"“Family” hardship from cancer? 0.241
“Family” disruption from cancer? 0.265
Personal hardship from cancer? 0.187
How much nousea? 0.777
Nausea offecting activity? 0.728
Spends time with “Family"? 0.188
Spends time with friends? 0.252
Confident of medical staff? 0.058
Confident of treatment? 0.026
Any arguments today? ~0.143

NGTE. For a complete descriptien of factor loadings,
see NOTE 1o Table 1 and Moterials and Methods.

Table 6. Correlations of Functional Living Index:
FLIC with Concurrent Validation Tests

FLIC

Validation Test Winnipeg  Edmenton
Kotz activities of daily fiving -0.170 —0.305
General Health Questionnaire

A scale: somatic symptoms  —0.629 ~0.668

B scale: anxiety and insomnia  — 0.441 —0.496

C scale: sociol dysfunction —0.683 -0.581

D scale: severe depression  —0.447 —0.595

Total —0.724 —0.765
Beck depression -0.724 -0.773
Karnofsky 0.693 0.619
Spielberger

State anxiety —-0.557 . -0.578

Trait anxiety —0.551 ~0.599
Melzack

Present pain index —0.586

Pain rating index —0.548

MNOTE. Pearson (r) correlation coefficients for the over-
all FLIC score aguinst the concurrent validation battery, The
only weak correlation is with the Kotz ADL index (see text).
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Fig.3 Scattergram of Spielberger versus FLIC. The
correlation of the FLIC score with measures of psycho-
social function such os the Spielberger is good (Pear-
sonr = —0.735, Winnipeg run 2). The inverse corre-
lation occurs since higher FLIC scores represent better
function, while increasing anxiety results in a lower
Spielberger score,

als involving two populations likewise signifies a
strong measure of construct validity, in addition
to lending credence to the belief that our four
component factors do represent a meaningful ap-
proximation to functional quality of life.

The physical function and ability factor of the
FLIC correlates well with those concurrent vali-
dation studies measuring physical attributes or
their consequences, but does not correlate
strongly with the psychosocial measures. Analo-
gously, FLIC’s emotional function factor corre-
lates strongly with measures of depression and
anxiety, but weakly with physical ability mea-
sures. These data provide clear evidence that the
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Fig. 4. Scattergram of Kamnofsky versus Spiel-
berger. This plot demenstrates the independence of
the traditional Kamofsky score, from o representative
measure of psychosocial function (Pearson ¢+ =
=0.194, Winnipeg run 2}.
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MANITOBA CANCER TREATMENT & RESEARCH FOUNDATION
FUNCTIONAL LIVING Date.

INDEX: CANCER {FLIC)

1. Most people experience some faslings of depression &1 times. Rale how often you lee! these
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8. Rate the degree to which your cancer has imposed a hardship on those closast to vou in the @
past 2 weeks
t 1 ] ] { | ]
1 - F3 3 [ 5 3 ; 7
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8. Rate how often you feel discouraged about your fife.
', ! : : : 4 :
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10. Rate your satisfaction with your work and your jobs around the house in the past month,
it 3 } 4 i
Dhn%”lﬁod Snﬂzd
11.  How uncomioriable do you leet today?
= ' ! } ! + !
Not AL All Very
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Fig. 5. Sample of the Manitoba Cancer Treatment and Research Foundation Func-

tional Living Index: Cancer questionnaire.

Table 7. Correlations of Factor Scoves with Concurrent Validation Tests: Comparison of Winnipeg

{Run 2) and Edmonton Data

Physical Well-Being and

Emotional State Factor

and Ability Factor of FLIC of FLIC
Validation Test
Winnipeg Winnipeg
{Run 3) Edmenton {Run 3) Edmonton
Katz activities of daily living —0.228 —0.207 0.042 0.20
General Health Questionnaire
A scale: somatic symptoms —0.541 ~0.606 - 0.315 —0.346
B scale: anxiety and insomnia ~ 0,204 ~0.224 - 0.557 —0.543
C scale: social dysfunction —0.649 -0.571 -0.279 —0.083
D scale: severe depression —0.263 —-0.328 —0.556 —0.427
Total —0.549 —0.572 —0.594 —0.469
Beck depression —0.567 --0.640 —0.517 -0.528
Karnofsky 0.757 0.554 0.066 0.157
Spielberger .
Stute anxiety —0.308 —0.326 —0.62¢% —0.588
Trait anxiety —0.296 —0.328 —0.735 - 0.609
Melzack
Present pain index —0.657 —0.067
Pain rating index —0.555 —-0.128
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12, Rate in your aminion, how distubtive your cancer has bean to those closeet to you inmepasu.’wanh::
L i 1 1 (| |

481

Hrctaly 2
Dorupive

1. How much is pain or discomiort interfedng with your daily activiies?
1 | | 1 |
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14.  Rate the degree to which your cancer has imposed a hardship On you (personally) in the past 2
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FLIC measures a composite of distinct factors
contributing to overall functional living. If these
distinctions in correlation data had not emerged it
could have becn argucd that the FLIC was little
more than an elaborate way of asking ‘*How do
you feel?”’

In addition to providing substantial evidence
for concurrent validity, the trials in Winnipeg
and Edmonton in which the FLIC was compared
with a battery of established measures of phys-
ical and psychologic function lead to some sig-
nificant observations. Possibly most important,
physician-based Karnofsky scores, which like
their Eastern Cooperative Oncology Group (Zu-
brod) counterparts form the basis of functional
status assessment in the clinical trial setting, do
not correlate at all well with measures of psycho-
logic well being, sociability, or even somatic
discomfort, and form only one component of a
functional life style-based response assessment,
As Yates et al have shown, ™ the Karnofsky Scale

has reasonable correlation with-the overall medi-
cal state of illness, but we believe that broader
issues of patient function must be addressed in
assessing and designing clinical trials. It is en-
tirely possible for medical parameters in a par-
ticular patient to indicate a most successful treat-
ment while in fact the patient has been reduced to
total societal debility by virtue of psychologic,
somatic, or social interactional factors that may
be the result of either the disease or its treatment.
These issues appear not to enter into the estima-
tion of functional status using a Karnofsky In-
dex. If that is the case then a broader-based index
may provide answers to the apparent compliance
difficulties, and response-function discrepancies
that are increasingly seen within clinical trials.
We consider the social desirability data particu-
larly relevant. Subjects frequently attempt to
provide answers that will please their physicians,
hence masking their true perceptions. Frequently
this is not considered in the design of such docu-
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ments. The Jackson measure is designed to deter-
mine the sensitivity of specific questionnaire
items to this social desirability contamination,
The observation that our questionnaire is un-
contaminated by such factors adds to the validity
of the index as established by the other test
measures. .

Why did the Katz Activities of Daily Living
Index not correlate very well with our index?
Case-by-case analysis of our data suggests that
this apparent noncorrelation may be a function of
patient selection. The Activities of Daily Living
Index is designed primarily as a measure of pa-
tient self-help function for those institutionalized
or being considered for immediate institutional
placement. As such, it represents a population
considerably more disabled than many patients
for whom our uestionnaire is designed, which
may explain the observation that most patients in
our study scored at the ceiling of the Katz Index.
This restriction of scoring range accounts for the
low correlation between our index and the Katz.
There does in fact seem to be a reasonable corre-
lation between the Katz and the FLIC when pa-
tients scoring at the lower levels are considered.

The stratification data shows that this index is
valid across the general range of extent of illness
seen in cancer patients. It seems to differentiate
the overall levels of dysfunction in patients who
are disease free and off treatment, in those under-
going adjuvant therapy, in those in the midst of
treatment for active disease, and in those in the
palliative-care setting.

We have not encountered difficulties adminis-
tering the test. The 20- and 26-item question-
naires were answered easily by patients in <10
minutes. All patients were able to answer all of
the questions. The entire concurrent validation
package took approximately half an hour to com-
plete and it serves as a measure of the acceptabil-
ity of our index that while considerable difficulty
was encountered with the McGill/Melzack Pain
Inventory, and some difficulty was encountered
with both the Beck and Spielberger question-
naires, particularly when the issue of suicide was
raised, no patient found difficulty with the FLIC.

Initially this questionnaire was designed to
compare populations. Our primary intention was
not to scale it, but to use it as a overall global
measure of patient function. We believe it is val-
id in that context. However, the clarity with

LYY el
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which factor | representing physical ability and
factor 2 representing psychosocial function seem
to represent distinct and important dimensions
suggests that at feast for these two items the in-
dex is in fact scalable and may possibly be usable
not only for population studies, but also as a
guide to intervention in particular patients. Pre-
dictive validity studies are underway and in the
event that responses to this index herald subse-
quent changes in patients’ overall status leading
to appropriate interventions, then its value will
be augmented. At present, we are recommending
the use of this index to provide adjunctive infor-
mation in the interpretation of comparative clini-
cal trials. In this setting a variety of outcomes are
possible. These may both provide explanations
for apparent discrepancies between patient func-
tion and clinical response, and pose some new
and potentially difficult, but beneficial questions
for clinical-trials investigators. For example, if
based on traditional criteria two clinical trials
provide similar outcomes, a significant discre-
pancy between quality of life outcomes would
readily influence subsequent treatment selection.
More perplexing however, is the potential dilem-
ma of divergent results, that is, that an outcomne
that is viewed inferior by classical criteria is as-
sociated with a significantly improved overall
quality of life response. Which treatment arm
does the investigator then recommend, the one
with the greater response and/or survival, or the
ong with a quality of life outcome that appears
superior? We cannot of course propose a univer-
sal answer, but the availability of a valid measure
of quality of life provides alternatives: (/) The
investigator wiil be aware of the quality of life
distinctions and may be in a position to alter
therapy in the *‘traditionally” superior arm to
improve the quality of life outcome. (2) If the
former is not possible, at least we are in the
position to offer patients not only response, dis-
ease-free survival, and overall survival and
medica! toxicity information, but also, in a rea-
sonably concrete form, quality of life informa- .
tion. In such circumstances the patient will be
better able to participate in making an informed
decision. Particularly in diseases such as non-
small cell lung cancer where the entire question
of chemotherapy efficacy is unresolved and
where the number of confounding factors is ac-
knowledged to be large, it is important to provide
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information to patients regarding quality of life
aspects of proposed treatments. This index repre-
sents an attempt to provide such information.
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Selecting the most appropriate end points for clinical trials is important to assess the value of new
treatment strategies. Well-established end points for clinical research exist in oncology but may
not be as relevant to the older cancer population because of competing risks of death and
potentially increased impact of therapy on global functioning and quality of life. This article
discusses specific clinical end paints and their advantages and disadvantages for older individuals.

Randomized or single-arm phase |l trials can provide insight into the range of efficacy and
toxicity in older populations but ideally need to be confirmed in phase Il trials, which are
unfortunately often hindered by the severe heterogeneity of the older cancer population,
difficulties with selection bias depending on inclusion criteria, physician perception, and barriers in
willingness to participate. All clinical trials in oncology should be without an upper age limit to allow
entry of eligible older adults. In settings where so-called standard therapy is not feasible, specific
trials for older patients with cancer might be required, integrating meaningful measures of
outcome. Not all questions can be answered in randomized clinical trials, and large observational
cohort studies or registries within the community setting should be established (preferably in
parallel to randomized trials) so that treatment patterns across different settings can be compared
with impact on outcome. Obligatory integration of a comparable form of geriatric assessment is
recommended in future studies, and regulatory organizations such as the European Medicines
Agency and US Food and Drug Administration should require adequate collection of data on
efficacy and toxicity of new drugs in fit and frail elderly subpopulations.

J Clin Oncol 31:3711-3718. @ 2013 by American Society of Clinical Oncology

international efforts to streamline this, such as the
DATECAN (Definition for the Assessment of Time-

The choice of appropriate end points isimportant to
assess the benefit of therapy. In oncology, there are
well-established clinical end points for clinical re-
search in randomized clinical trials (RCTs); in
the curative/adjuvant setting, disease-free survival
(DFS) and overall survival (OS) are the most recog-
nized and well accepted. For metastatic solid tu-
mors, progression-free survival (PES), time to
tumor progression (TTP), time to treatment failure
(TTF), response rate (RR), and OS are the most
commonly used end points.

A caveat is that the definitions of these so-called
standard outcomes have varied in different trials in
the past, challenging the ability to compare across
studies and provide evidence-based care, There are

to-Event End Points in Cancer Trials) project.'
However, these standard end points may not be
the most appropriate to balance the benefits with the
risks of therapy in older patients with cancer, be-
cause older patients often die as a result of other
diseases, and relapse will not always affect survival,
whereas cancer-directed therapy can sometimes
cause severe acute or chronic toxicities and de-
creased quality of life (QoL). For young patients
with familial/social obligations (eg, toward young
children), prolongation of life might be the most
important end point; however, older adult patients
with incurable disease may prefer QoL above quan-
tity of life, especially if treatment also has an impact
on their functional capacity and ability to carry out
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daily tasks, their cognitive function, their social situation/capability to
stay at home, or their caregiving abilities.” Therefore, there isa need for
delineation of relevant clinical end points for older individuals, which
can then be uniformly incorporated into future clinical trials.>*

The best-cstablished form of clinical trial design is the RCT.
When designing RCTs for older patients with cancer, selection of
what should be the standard arm may vary because this can be
different for fit, vulnerable, and frail patients. As a result, it will
often not be possible to have the same standard arm for all older
patients, so other trial designs should be considered, especially for
vulnerable and frail patients.

This article describes several potential outcome measures/end
points and their advantages and disadvantages for elderly-specific
clinical trials and discusses potential trial designs that could be used to
greatly expand evidence-based treatment outcomes for the older pop-
ulation with cancer.

0s

OS is considered the gold standard in clinical trials, especially
when evaluating the superiority of new treatments; other end points
such as PFS and DFS are commonly used to report on clinical benefit,
but this has been subject to criticism (Table 1).” Surrogacy of these end
points for OS has been demonstrated in some specific settings and is
under investigation in others. Compared with younger patients, el-
derly patients with cancer often present with significant comorbidities
and therefore die as a result of other, non—cancer-related diseases
more frequently.®” Elderly patients are more likely to experience se-
vere toxicities from cancer-directed therapies, including treatment-
related mortality.>” Non-disease-related deaths and treatment
discontinuation/reduced dosage because of toxicity might dilute treat-
ment benefit, and larger sample sizes would be needed to demonstrate
treatment effects. It should be emphasized that this diluted benefit is
anaccurate estimate of the true clinical benefit in the older population,
and larger sample sizes are the price society has to pay if it wants to
ensure that older patients are not subjected to toxic therapies that
provide no tangible clinical benefit. The mentioned concerns have
resulted in age limits and stringent inclusion criteria, leading to the
exclusion of large numbers of older patients from clinical trials.>'*!
Although excluding older patients with comorbidities could help a
trial determine whether a benefit from treatment exists (especially if
the benefit is small), this approach limits generalizability of the treat-
ment for the vast majority of cancers, where most of the patients are
older. Onaverage, the trial population in chemotherapy trialsis 5 to 10
years younger than the general population with the disease. Because
there are no regulatory requirements for establishing the efficacy or
toxicity of new therapies in older adults, the limited data in this
population ultimately lead to the risk of expensive treatments being
used in the older, less studied population, resulting in higher toxicity
and smaller benefit than in younger patients with cancer.

Disease-Specific Survival

Whereas primary end points such as OS or PFS would still be
suitable to provide a realistic estimation of treatment benefit in the
targeted population in the presence of competing risks, measuring

3712 © 2013 by American Society of Clinical Oncology

cancer-specific end points such as disease-specific survival (DSS) and
performing competing risks analyses could generate crucial data.
Nout et al'® nicely demonstrated that including or excluding non-
breast cancer-related deaths and contralateral breast cancer signifi-
cantly affected outcome reporting in early breast cancer. DSS better
indicates how many patients die as a result of disease and how many
die as a result of other causes. A precondition to using DSS$ as the
primary end point is that the cause of death can be reliably ascertained,
and other causes of death are not related to the treatment. In that case,
DSS as the primary end point might help in requiring a smaller sample
size.'” However, a reduction in the risk of one type of event (eg, death
resulting from cancer) can lead to an increase in the number of
observed events for competing types, just because patients remain at
risk for those events for a longer period. At any rate, information on
cause of death should always be reported to distinguish cancer deaths
from treatment-related deaths and deaths resulting from other causes.
We recommend reporting DSS always in addition to OS.

Coprimary End Points

Coprimary end points should also be considered because this
allows capturing more than efficacy alone. Multiple single end points
can be chosen as coprimary end points of equal importance, and a
statistical design can be built to test each separately. However, copri-
mary end points also have disadvantages; statistical design is difficult
because the correlation between the different end points is rarely
known. Moreover, if the trial objective is to have positive results for at
least one orall coprimary end points, the type I or Il error, respectively,
must be adjusted for multiple testing, which necessitates in increase of
sample size,"

Composite End Points

Composite end points are another way of integrating other as-
pects into the end point, such as QoL, treatment effects on disease-
related symptoms, functional capacity, and ability to carry out daily
tasks. As the International Conference on Harmonisation stated,'
composite end points avoid the need for arbitrary choice and deal with
multiplicity in an cfficient manner when several outcome measures
are of equal importance to the patient. A composite end point in an
RCT consists of multiple single end points that are combined so that
an event is indicated if any of the end points occurs. Composite end
points have sometimes been used in oncology (eg, skeletal-related
events in clinical trials with bisphosphonates or denosumab'®) but
have been more widely used and studied in other medical disciplines,
mainly in cardiology.'”** Major advantages of a composite end point
are the simplicity of the statistical design, which is based on asingle end
point (ie, the composite one), and the resultant increase in statistical
efficiency. However, there are also risks, and caution must be applied.
The major possible issues include: lack of a strong rationale given
for the composite (ie, mixture of end points with different clinical
importance; eg, death and hospital admission), difficulty in inter-
pretation of the results in case of positive results on the composite
but observed divergent effects on the components, and inadequate
or incorrect reporting of the results (eg, declaring positive effects
on the most important component when statistical significance is
only reached for the composite, and when the more important
component, such as death, accounts only for a minority of the
events). Less frequent but important to consider is the situation in
which negative results can be observed for the composite, while
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Table 1. Relevant End Points in Clinical Trials in the Older Cancer Population

End Point

Definition

Currant Situatio;m

Pro

Con

08: time or proportion

D8S: time or proportton

Coprimary end points -

Compoesite end peints

TFFS and TTF: time or
proportion

Qol-related end points:
lave! at specified
time point or tima
until deterioration
compared with
baseline

Maintenance of
functional capacity/ -
dependence: leve!
at-specified time
point or time' untif
deterioration
compared with
bassline

Time from diagnosis of treatment -

situation/study entry untif
death or rate of patients alive
at specified time-point

Time from diagnosis of treatment
situation/study entry until
daath rasulting from index
disease or rate of patients
without death related to index
disease at specified time point

Combination' of = two equal

- primary-end points

Combination of different end
peints in one defined end point

TFFS is time elapsing between

‘random assignrnent and early
treatment-discontinuation -

~ because of any reason
{including dissase prograssion,

-treatment toxicity, early déath),”

disease. progression, death.
{resulting from any. cause), or
any ‘dther event of interest;
TTF is: similar, but death -
resulting from other cause is
not considersed an-event -

Evaluation of Qol. through
validated instngments at

. baseline and during course of
disease/treatrnent/study

Evaluation of evolution of

functioning and (injdepéndencs

through validated instruments
during course. of
.diseasey/treatment/study

Considerad gold standard
in clipical trials, .
especially when.

-avaluating supefiority” -

of new treatments.

Important te collect in
addition to OS
because it gives better
insight into
contribution of non—-
cancer-related deaths

Rarely used in oncology’

Rarely used in encology
(one example: skeletal-
related evants) but
should be encouraged
more

© Often ussd in-addition to.

0s

Often used as secondary
end point in clinical
trials but should be
promoted as primary
and point or part of
composite end point

Rarely- measured in
ohcology trials but.
crucial-to include

Remains hardest end. point,
dglso in elderly

Easy and distinct to measure,

high.impact for patients

Cancer treatmant primarily
aims at decreasing cancer
death

Allows capturing more than

efficacy alone

Can take into account
multiple dimensions in
definition of treatment
benefit, including efficacy
and toxicity

Simple and efficient statistical
design

Allows separate reporting of
different end points

. Integrates efficacy and

“toxigity

QoL may be more important
than duration of life for
many older individuals

Main contributor to QoL in

slderly patients 'with
- cancar .

Oricologic relevance-in elderly
-can be hampered by
increased number of non—
cancer-felated deaths (all
life ends with death)

Does not include QoL
aspects

Some cancer freatments
might also influence non—
cancar-related deaths (eg,
treatment-related mortality)

May lead to overestimation of
true benefit for patients in
presance of competing
risks (g, treatment banefit
in localized prostate cancer)

Reason for death will be of
no/minor meaning for
patients

Reason for death can rernain
unclear

Difficult- statistical design
because correlation
betwesn different end
poirits is rarsly known

Might increase sample size

Requires individual
components of composite
that are clinically
meaningful and of similar
relative importance

Difficult interpretation if there
are divargent resuits for
each component separately

Difficult to distinguish
~ between efficacy and
toxicity {eg, toxi¢ but
sffective)
Treatmants might be stopped.
for other reasons (eq,
chemotherapy holiday)

Difficult to measure and
identify clinically relevant
cutoffs that determine
whether therapy is
waorthwhile

. No general consansus on

optimal measuremaent or
clinically relevant cutoffs
determining whethar
therapy is worthwhile

Abbreviations: DSS, disease-spacific survival; OS, overall survival; QoL, quality of life; TFFS, treatment failure—free survival; TTF, time to treatmant failure.

statistical significance can be reached for the most important com-
ponent. The pros and cons of composite end points have been
summarized by Kleist.'® Use of this approach is usually justified

under the following assumptions:

¢ The individual components of the composite are clinically
meaningful and of similar relative importance to clinical care.

wwH.jco.org

e The expected effects on each component are similar based on
dinical/biologic plausibility (which is, in the end, the ratio-
nale for using a composite end point),

e For the study to be ultimately positive, the clinically more

LR L |

© 2013 by American Society of Clinical Oncology

T An AR~

important components of a composite end point should at
least not be affected negatively.

T L R Y L]

n3


http:Kleist.re

Wildiers et al

All components of a composite end point should also be analyzed
separately and reported as such. The separate reporting of end pointsis
also essential to facilitate cross-study comparisons (although there are
also intrinsic limitations to this) or to generate assumptions for de-
signing future trials, It is important to mention that for the US Food
and Drug Administration, a regulatory end point should clearly dis-
tinguish the efficacy of the drug from toxicity, patient or physician
withdrawal, or patient intolerance.”®

An interesting example of a composite end point in older
individuals is therapeutic success,”’ This end point combines effi-
cacy, toxicity, and patient compliance with treatment and has been
defined as a patient receiving at least three cycles of chemotherapy,
at the planned dose (without dose reduction) and schedule (no
treatment delay beyond 2 weeks), and having a response (either
complete or partial) without experiencing grade 3 or 4 toxicity
according to the Common Toxicity Criteria criteria.?® Variations
of this design are possible, such as defining therapeutic success as
being progression free at a fixed time point without having grade 3
or 4 nonhematologic or grade 4 hematologic toxicity. This seems to
be an attractive end point in settings where significant differences
in toxicity between two treatments are expected and requires fur-
ther exploration. Looking simultaneously at toxicity and efficacy
can be a disadvantage as well as an advantage; therapies might be
temporarily toxic, requiring dose reduction, but might be effica-
cious. Dose, toxicity, and response are related (eg, in patients with
non-small-cell lung cancer, those with a higher rate of hematologic
toxicity survive longer®®).

Another example is the use of overall treatment utility (O'T'U) as
an end point in the FOCUS (Fluorouracil, Oxaliplatin, and CPT11
[irinotecan]—Use and Sequencing) trial of older patients with meta-
static colorectal cancer,™ in which good OTU indicated no clinical or
radiologic evidence of disease progression and no major negative
treatment effects in terms of toxicity or patient acceptability. Interme-
diate OTU signified either clinical deterioration but no negative treat-
ment effect or a significant negative treatment effect but no clinical
deterioration. Poor OTU indicated both clinical deterioration and a
major negative treatment effect or death.

Treatment Failure-Free Survival and TTF

Treatment failure—free survival { TFFS) and TTF are well-known
examples of composite end points and could also be interesting end
points to consider for clinical trials in the elderly, TFFS is defined as the
time that elapses between random assignment and early treatment
discontinuation because of any reason (including treatment toxicity
and patient refusal of further treatment), disease progression, death
resulting from any cause, or any other event of interest, TTF is similar,
but only disease-specific and treatment-related deaths are considered
events. Treatment-related toxicity is a major issue in elderly patients
with cancer, especially those with advanced disease stages where the
goal of treatment is palliation rather than cure, TFFS and T'T'E provide
an oppottunity to take into account the role of toxicity and not
concentrate only on efficacy. This is important because older patients

are less willing than younger patients to continue treatrments with -

severe toxicities,* especially if these have functional consequences

that limit independence. One limitation, however, is that in some
situations, treatment breaks are introduced not because of toxicity or
progression but to provide a period without chemotherapy (ie, chem-
otherapy holiday), although this can be handled by not considering
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these breaks as treatment failures. Another limitation is that early
treatment discontinuations are still considered failures in situations
where significant toxicity occurs, but patients have good disease out-
comes (perhaps with improvement of toxicities) thereafter.

Qol.-Related End Points

The main goal of cancer treatment, certainly in the palliative
setting, should be to reduce discomfort related to or caused by cancer
progression and its related consequences (eg, loss of functionality,
inability to stay at home, deterioration of QoL). Health-related Qo
(HRQoL) is a major concern for patients with cancer, and it can be
affected by symptoms caused by cancer as well as by treatment-
induced toxicity.”® For many older patients, the goal of cancer-
directed treatment is not just how much additional time they can gain
but how valuable that time is. Elderly patients are less willing to
compromise their HRQoL for the potential for increased survival.”
Thus, HRQol. may be an appropriate outcome for elderly-specific
trials, but it remains to be defined how to measure or quantify HRQoL
optimally, how to quantify the different domains of HRQoL in one
score, and which cutoffs are relevant as end points for clinical trials,
although a 10-point decrease (on score of 100) is frequently used as
relevant change.”® The BORTC (European Organisation for Research
and Treatment of Cancer) QoL Group recently developed an elderly-
specific QoL module,”® which adds specific QoL-related aspects in
older individuals to the general EORTC Quality of Life Questionnaire
C30. HRQoL should be captured in all trials of palliative chemother-
apy in older patients regardless of the primary end point of the trjal.
The Q-TWIST (quality-adjusted time without symptoms of disease or
toxicity of treatment) approach measuring quality-adjusted survival is
another QoL-related end point, which partitions the survival tirme of
the patient into three consecutive health states (ie, time with toxicity
resulting from treatment, time without symptoms of disease or toxic-
ity, and time from progression/relapse to death) and assigns utility
weights to each state.”* The Q-TWIST value is the sum of the weighted
health state durations and is used for treatment comparisons. This
approach quantitatively adjusts periods in which treatment toxicities
or symptoms of disease progression are present to reflect the poten-
tially reduced value for the patient. In principle, this is a valuable
approach for older patients with cancer, but the great difficulty lies in
determining or quantifying the weight factor for QoL during the
different periods.

Preservation of Functional Capacity/Independence

In a similar way, maintenance of function and independence
should be one of the major principles of cancer management in the
elderly. A negative impact on a patient’s functional capacity will have a
negative impact on survival as well.*! The prolongation of active life
expectancy seems much more important than the prolongation oflife
expectancy as such. The GERICO (French Geriatric Oncology Group)
trial® nicely showed that functionality measured by instrumental
activities of daily living does not decrease significantly (by = two
points) in older patients with breast cancer receiving adjuvant chem-
otherapy. Using single or multiple domains of geriatric assessment as
outcorne events would also be of great value to clinicians.

Surgical Trial End Points

Several trials in the surgical field, including elderly-specific trials
such as the PACE (Pre-operative Assessment of Cancer in the Elderly)
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study,™ have used (primary) end points such as 30-day morbidity,
30-day serious morbidity (grade 3 to 4), and 30-day mortality, which
are relevant but should be accompanied by information on longer-
term outcome end points, as we have discussed here.

Trials for Older Patients Versus Trials Without Upper
Age Limit

Table 2 lists issues in clinical trial design in older patients with
cancer. Clinical trials need to be representative of the whole popula-
tion in whom the treatment will be used later, which is not the case at
present. Several studies have shown that there is substantial underrep-
resentation of older patients in clinical trials.'®**** The differential
effects of aging on organ function and the variety of comorbidities that
characterize the older population result in significant heterogeneity.>
This variance could result in considerable differences in the efficacy
and safety of cancer treatments. For studies using therapy regimens
expected to be used in all age categories, patients should be enrolled
across the entire age spectrum, and a minimum cohort of elderly
patients should be required. If treatment regimens are expected to be
tolerated by only fit older patients or younger patients, severe selection
bias will be present, and conclusions from these kinds of trials will not
be generalizable to the whole population, especially the frail elderly. It
is important to capture the fitness status of the older patients enrolled
onto a clinical trial to provide information about the generalizability of
the results, Documentation of the nonincluded population is also
important. One option for ensuring sufficient accrual of older patients
could be to require registration trials to remain open after they have
met their target accrual until a minimum cohort of elderly patients is
enrolled. It should be noted that older fit patients are likely included in
clinical trials and so should likely receive the standard treatments.
However, it is clear that several standard treatments administered to
younger patients are not suitable for unfit or frail elderly adults (and

Table 2. Issues in Clinical Trial Design for Older Patients With Cancer

Issue

RCTs remain gold standard when possible

Clinical trials should preferably integrate whole age range, including fit and
frail older individuals

Elderly-specific clinical trials in older patients with cancer are required if
standard therapy is different from that for younger patients

Trials of treatment strategy comparing different strategies (eg, therapy v
best supportive care) should be encouraged

Randomized phase Il or even single-arm phase |l trials in specific subsets
of older patients can provide insight into range of efficacy and toxicity
in older populations but ideally should be confirmed in large phase [l
trials, which might be hard to perform for various reasons (eg,
insufficient interest from sponsorsfinvestors, difficulty in finding
sufficient numbers of patients)

Not all questions can be answered with randomized trials, and large
observational cohort studies or registries in community can provide
further insight for frail population with less selection bias (preferably in
parallel with or linked to RCTs)

Comparable/uniform geriatric assessment should be integrated into future
trials in geriatric oncology

Regulatory authorities should require evaluation of efficacy and safety of
new drugs in older and frail patients as well as in younger patients

Abbreviation: RCT, randomized clinical trial.
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sometimes even fit elderly adults) because of expected higher or un-
acceptable risk of toxicity or other competitive risks determining the
long-term prognosis. For example, allogenic bone marrow transplan-
tation; high-dose cytarabine, anthracycline, or cisplatin; major sur-
gery; and concurrent chemoradiotherapy are treatments generally
reserved for younger or sometimes fit older patients. In this setting,
elderly-specific trials are certainly needed, because there is no clear
standard therapy in this group of patients, who are not likely to tolerate
the standard therapy administered to fit patients. In frail older pa-
tients, separate clinical trials could be designed because these patients
could be better served by trials comparing modified approaches (eg,
adapted chemotherapy/biologic agents) with pure palliative/support-
ive care. For vulnerable patients, a possible trial design could include
standard therapies versus less aggressive therapies or no therapy, de-
pending on the setting.

Randomized phase III trials remain the gold standard for
clinical research, in older as well as younger people. However,
designing these trials that address heterogeneity in all elderly
populations might be challenging for many reasons (insufficient
interest from sponsors/investors, difficulty in finding sufficient
numbers of patients, and so on). Often, phase 111 data exist only for
younger populations. Randomized phase IT trials can provide in-
sight into the range of efficacy and toxicity in older populations. If
the treatment is too toxic, this would be established in a phase II
trial. If a phase II trial in an older (nonfit) population shows that
the toxicity is acceptable and confirms efficacy in the same range as
previous phase IIT trials in younger people, there might not be a
need to repeat the phase I1I trial again in an older (nonfit) popula-
tion. However, if the phase IT results are indeterminate concerning
toxicity and/or efficacy, then confirmation in a phase III trial is
likely. Randomized phase 11 trials in specific subsets of older pa-
tients can thus potentially provide relevant information. In these
cases, physical status (frailty and vulnerability) could be used as a
stratification factor to explore the benefit of treatment in different
older populations. Often, no real standards exist for this popula-
tion (because standard therapy for that disease/indication is ex-
pected to be too intense for that person), and all treatments/study
arms could actually be seen as experimental arms. Although it
might be difficult to select a control arm in a randomized phase II
trial, one possibility would be to make the control arm the physi-
cian’s decision. Because of the methodologic difficulties of defining
appropriate control arms for the reasons mentioned in this article,
randomized phase II trials might sometimes turn out to be infea-
sible, A pragmatic option for frail patients could be to perform only
single-arm phase II studies with toxicity as an end point, allowing
indirect comparison of toxicity (and efficacy) with fit young/old
populations from previous studies. This kind of study could pro-
vide relevant information if the appropriate end points (HRQoL,
functionality, and so on) are included but would be scientifically
much less robust than randomized phase II or III studies. Never-
theless, this type of study is sometimes the only feasible option, and
regimens studied this way, such as the R-miniCHOP (rituximab
plus low-dose cyclophosphamide, doxorubicin, vincristine, and
prednisone) regimen in patients age > 80 years with diffuse large
B-cell lymphoma,* have been adopted in clinical care because
higher-level data are lacking.
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Aging is a highly individualized process that results in several
changes in organ function, affecting the pharmacokinetics of antican-
cer drugs.*® These organ system changes may result in altered drug
metabolistn, with a major impact on treatment tolerahility, For that
reason, pharmacoldnetic studies and phase I studics should be de-
signed specifically for older patients. New drugs could, for instance, be
studied in amended phase Istudies in populations with higher levels of
comorbidity or functional limitations in parallel with standard phase [
trials or after the drugs have shown promising results in the general
population. An approach in the same line is to design phase I/II-type
trials with progressively increasing inclusion criteria. The regimen of
interest is first administered to patients in good condition, then in
cohorts with increasing levels of functional limitations or comorbidi-
ties. This would provide evidence-based thresholds for dose reduc-
tions or regimen changes, Risk indicators that could be used for this
approach include the CRASH (Chemotherapy Risk Assessment Scale
for High-Age Patients) score,” the CARG (Cancer and Aging Re-
search Group) score,” or criteria such as those used in lym-
phoma studies.*"*?

Although incorporating geriatric assessment into oncology trials
is usually feasible,** the major obstacle to using this as a stratification
or even randomization factor is the exact/optimal definition of frailty
or vulnerability. Balducci and Extermann** formulated an operational
definition of frail, fit, and vulnerable patients in 2000 that is commonly
used in the oncology wozld but has significant shortcomings; unfor-

- tunately, 10 years later, it is still not clear which are the best critetiaand

tests to be used to make this stratification.

Trials of Treatment Regimens Versus Trials of
Treatment Strategies Versus Observational
Cohort Studies

Randomized trials of treatment regimens comparing treatment
A versus treatment B can provide important information. The
CALGB (Cancer and Leukemia Group B) 49907 adjuvant breast can-
cer trial, for instance, showed that classical adjuvant chemotherapy
{AC [doxorubicin and cyclophosphamide} or CMF [cyclophospha-
mide, methotrexate, and fluorouracil]) was dearly superior to so-
called soft chemotherapy with capecitabine.* New drugs also need to
be tested specifically in the older population because specific adverse
effects might occur that potentially change the toxicity/benefit ratio,
The older population represents a huge potential market for the phar-
maceutical industry, but the enhanced risk of toxicity as well as non—
treatment-related adverse events that sometimes cccur in older
patients might lessen the enthusiasm of the industry to support such
trials and might hamper drug development and registration.

Trials of treatment strategy comparing no treatment with treat-
ment (eg, prostate cancer surgery ot no surgery; breast cancer adju-
vant chemotherapy or not) are some of the most important kind of
trials that need to be performed. However, several challenges exist,
Persuading a patient to participate in a trial of therapy versus no
therapy is generally much more difficult than participation in a trial of
treatment A versus B, and selection bias and crossover will occur. In
the former situation, the impact of random assignment (eg, chemo-
therapy or not) on older patients is much bigger than in the latter
situation (eg, chemotherapy A v B). There are possible trial designs
that might make this more palatable to patients, such as a cluster
randomization design or postrandomization {double) consent design
(also called the Zelen design), but these designs are less rigorous
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because they rely on unverifiable assumptions (eg, patient referral
patterns). For both of these approaches, patient consent is sought for
the study after the patient already knows which treatment (if any) he
or she would receive, removing the anxiety that impending random
assignment may produce. Another aspect is that funding Is much
more difficult to obtain for treatment strategy studies, because there is
generally no benefit for industry (on the contrary, the omission of
treatment might be disadvantageous for industry). Several attempts at
trials of treatment strategy have failed in the past because of these and
other reasons, as was nicely demonstrated in the ACTION (Adjuvant
Chemotherapy in Older Women) trial for early breast cancer.*® It
should be noted that problems of accrual to trials that compare
different treatment modalities or the omission of treatment in one
arm are the same for younger, fit populations. Although treatment
strategy trials are difficult, it is important that work continue on
developing and using alternative designs for these types of trials in
the nonfit older population. There is no perfect solution for this,
but one pragmatic strategy is to invest much more in large obser-
vational cohort studies in the nonfit older population” or even in
registry studies in the community. If possible, they can be linked to
randomized trials, allowing the capturing of the nonincluded pop-
ulation as well as the assessment of different treatments and strat-
egies with regard to outcome, This integration of an RCT into a
registry trial increases the quality of an RCT, because the patient
selection is better described, and it is better known to which patient
populations the results of the RCT can be generalized.

Incorporation of Geriatric Assessment into
Clinical Trials

* Geriatric assessment has not been used often in previous dinical
trials, but it should become more frequently required in the future,
Without geriatric assessment information, it is impossible to evaluate
which older individuals were included in a trial (eg, fit patients only or
fit as well as frail patients), limiting extrapolation of the study data to
the general older population, This should be mandatory in registra-
tion trials and elderly-specific trials and should be encouraged in all
trials including older people. However, many different forms of geri-
atric assessment exist, which complicates comparisons across trials, It
is important to agree on a (more or less) uniform or at least compaza-
ble evaluation of the older population. EORTC has made an attempt
by providing aminimal data set for geriatric assessment to be included
in clinical trials,*® and CALGB hasalso demonstrated the feasibility of
a mainly self-administered tool in its trials,*® but there are other
options,™*? and it is important to continue international discussion
on this topic,

Eligibility Criteria

The generally long list of inclusion and exclusion criteria during
the last decade has led to selection bias and exclusion of older patients.
Exclusion criteria are not based on a high level of evidence, In dlinical
trials, especially those focusing on older patients with cancer, an at-
tempt should be made to have as few inclusion and exclusion criteria
as possible. A National Institutes of Health team concluded that de-
creasing function and comorbidity restrictions can dramatically in-
crease elderly accrual to clinical trials.**
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End Points and Trial Design in Geriatric Oncology Research

European Medicines Agency and US Food and Drug
Administration Geriatric Investigation Plan

In the medical care of pediatric patients, the European Medicines
Agency (EMA) has established a pediatric investigation plan to ensure
that drugs are examined appropriately in the pediatric population.
There is a need for a global strategy within the EMA/US Food and
Drug Administration (FDA) to do the same in the older population.
Compulsory use of uniform geriatric assessment and frailty tools in
drug registration trials could be helpful in establishing a better view of
the fitness of older patients included in clinical trials. The EMA/FDA
could require adequate representation of older adults in registration
trials if applicable (with information from geriatric assessment) or
require postmarketing safety studies in the general older population.
The EMA recently established a geriatric expert group for this pur-
pose.”® Longitudinal as well as baseline evaluation of geriatric param-
eters (eg, functionality, social situation, QoL) is crucial to better
understanding the impact of new therapies on older individuals and to
improving care for this important population.

older patients with cancer are needed, with additional pharmacoki-
netic studies if required, and with appropriate control arms depending
on the setting. Randomized or single-arm phase 11 trials can provide
insight into the range of efficacy and toxicity in older populations, but
ideally they should be confirmed in large phase III trials that are
unfortunately often hindered by insufficient interest from sponsors/
investors or difficulty in finding sufficient numbers of patients. Large
observational cohort studies in the nonfit older population should be
considered, preferably linked to randomized trials, to capture the
nonincluded population. Incorporation of a preferably uniform geri-
atric assessment in elderly-specific or registration trials is crucial to
better understanding the effect of treatments in different elderly pop-
ulations. Regulatory authorities including the EMA/FDA should re-
quire geriatric assessment information and adequate representation of
older adults, including patients of different health statuses such as
vulnerable and frail patients, in trials. Better clinical trial design is
crucial to understanding the impact of new therapies on older indi-
viduals and to improving care for this important population.

Choosing end points for clinical trials in older patients with cancer
requires careful reflection on the ultimate goals of therapies. OS is a
crucial end point, but DSS should also be recorded in trials where
older patients with cancer are included, because deaths resulting from
other causes (eg, other diseases, treatment toxicity) occur much more
frequently in the older population. Composite end points allow the
integration of multiple dimensions in addition to efficacy (eg, QoL,
evolution of functionality) into the definition of treatment benefit and
have clear advantages in RCTs involving older patients with cancer,
such as simplicity of statistical design and statistical efficiency. Com-
posite end points are not feasible in all settings, but they are justified if
the individual components of the composite are clinically meaningful
and of similar relative importance to clinical care. QoL and preserva-
tion of functional capacity and independence are important for the
older population and should be included more often as end points in
clinical trials in this population.

Although clinical trials in principle should include the entire age
range of the population, the heterogeneity of this population generally
does not allow the capture of the whole older population, leading to
selection bias and difficulty in drawing firm conclusions for the frailer
elderly who are often not included. Specific trials for subgroups of
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