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Abstract 
0)
f lmportance-Symptomatic adverse events (AEs) in cancer trials are currently reported byc 
Ø clinicians using the National Cancer Institute's (NCI) Common Terminology Criteria for Adverse o 
=. Events (CTCAE). To integrate the patient perspective, the NCI developed a patient-reportedE 

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 
c 
f at two visits 1-6 weeks apart. A subset completed PRO-CTCAE items during an additional visit 
o one business day after the first visit. -t 

0) Setting-Nine U.S. cancer centers and community oncology practices.
l c 
Ø Participants-975 adult cancer patients undergoing ouþatient chemotherapy and/or radiation 
o
f. enrolled between January 2011 and February 2012. Eligibility required participants to read E 

English and be without clinically significant cognitive impairment. 

Main Outcome(s) and Measure(s)-Primary comparators were clinician-reported Eastem 

Cooperative Oncology Group Performance Status (ECOG PS) and the European Organisation for 

Research and Treatment of Cancer Core Quality of Life Questionnaire (QLQ-C3Q). 

Results-9401975 (96%\ and8521940 (91%) participants completed PRO-CTCAE items at each 

c visit. 938/940 (99.8%) participants (53% female, median age 59,32%high school education or 

o less, l7olo ECOG PS 2-4) reported having at least one symptom. All PRO-CTCAE items had at 
a 

least one correlation in the expected direction with a QLQ-C3O scale (lllll24 R.05). Stronger 
o) correlations were seen between PRO-CTCAE items and conceptually-related QLQ-C3O domains':l c
(n Scores for 941124 PRO-CTCAE items were higher in the ECOG PS 2-4 versus 0-l group (58/124 

E
o
=.

,R.05). Overall, ll9ll24 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 

8.006). 

Gonclusions and Relevance-Evidence demonsfiates favorable validity, reliability, and 

responsiveness of PRO-CTCAE in a large, heterogeneous U.S. sample of patients undergoing 
c 

cancer treatment. Studies evaluating other measurement properties of PRO-CTCAE are underwayf oa to inform further development of PRO-CTCAE and its inclusion in cancer trials. 

0)
f c lntroduction 
Ø o In cancer clinical trials, adverse events (AEs) are collected and reported using the U.S. 
c=.

National Cancer Institute's (NCI) Common Terminology Criteria for Adverse Events 
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(CfCa6¡. t The CTCAE is a library of items representing 790 discrete AEs, each g¡aded 

c using an ordinal severity scale.2 Approximately l0% ofAEs in the CTCAE are symptoms
f (e.g., nausea,-sensory newopathy), which in trials have historically been reported by clinicalo 

investigators.3 However, there is empiric evidence that collection of this information directly 
0) from patients improves the precision and reliability of symptomatic AE detection in trials,a-!fc and is feasible.l''l1 Moreover, there is substantial evidence that clinical investigators mayØ o miss up to halfofpatients' symptomatic 48s.5,6,12,13
E=.

To improve precision and patient-centeredness in the caph]re of symptomatic AEs, the NCI 
deveþed a library of patient-reported outcome (pRO) items to supplement the CTCAE, 
called the PRO-CTCAE,I4 as has been prwiously described.ls Of tlre 790 AEs in the 
CTCAE, 78 were identified as amenable to patient self-repof. For each of these AEs, pRO 
items were created reflecting the afüibutes offrequency, severity, interference with usuar or 
daily activities, amount, or presence/absence, one ûo th¡ee athibutes were selected for anyc 
givør AE depending on the cont€nt ofthe crcAE= for that AE and the nature ofthat o 'iteria 

-l particular AE. In toûal, 124 individual items represent the 7g symptomatic AEs cuÍently in 
the PRO-CTCAE item library.

À)
f c 
C" The generic structure for PRO-CTCAI items and response options are shown in Table 1. 

.tt
o 

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 ofpatient undersønding and meaningfulness ofthe items.r6 Software was 
dweþed for administering PRO-CTCAE items to patients either via web o¡ an automated 
teþhoneìnteractive voice response (IVR) interface, and was refined tbrough usability 
testing. l s,l z 

c For any new measurement tool in clinical research (e.g., biomarkers, imaging, diagnostic
5 test), it is essential to establish that the new inshument acc'rately and reliably capt'res theo 

rmderlying phenomenon it is intended to measure. To accomprish this for the pRo-crcAE, 
o) this study was desþed to evaluate the measuremerit properties of the 124 items in the pRO_ 
c CTCAE item library including validity (degree to which an inshument accurately(t, measures 
o the underlying phenomenon), reliability (ability ofan inshument to produce similar scoresÞ
-t

on repeated measu¡ements under similar conditions), and responsiveness (capacity of an 
instrument to show a change when there has been a change in the underllng 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 ofpatients 
with diversity with respect to cancer qæe, heatmerit modality, and sociotlemographic 
characteristics was considered essential given the intended use ofpRO_CTCAE ac¡oss 
varying reseafch cont€xts. To simultaneousþ evaluate the measureÍìent properties of 124 

J items within a single study required .,anchors,,,o us to employ a varied set of comparators or 
and rvarranted a larger and more diverse sample ofrespondents and settings than is typically 

o) employed in most validation studies of fixed lengtå pRO measues.
Jc 
UI o 
Þ=.
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Methods 
c Patients 
o 5 
-l Adult patients initiating or undergoing ouÞatient chemotherapy, radiation, or both at one of 

nine U.S. cancer centers or community oncology practices were approached in clinical 
o)
f c waiting areas and invited to participate in this study. Participating sites with number of 
a patients enrolled included Dana-Farber Cancer Institute, Boston, MA N:aO); Hartfordo a. 
! Hospital-Helen and Harry Gray Cancer Center, Hartford, cT (N:lOa); 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:2S0); Our Lady of the Lake and Mary Bird Perkins Cancer Cente¡ 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).
c 
f 
o Eligibility criteria required that all participants be able to read and comprehend English, be 
-t 

without clinically sþificant cognitive impairment based on site investigator judgment, have 
0)

a cancer diagnosis, and be actively undergoing cancer fieatment or be initiating treatment inf c(t the next 7 days. Patients with any cancer type were eligible, but an accrual strategy was used 
oa. to enrich for specific cancer types in order to facilitate planned comparisons between grcups
E 

based on cancer type in the validity analysis, including breast; aerodigestive 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 l5Yoof participants had impaired performance status (PS) defined as Eastern Cooperative 

Oncology Group (ECOG) PS >2. 

Study sites were selected to encompass geographic, raciaVethnic, economic, and educational c 
J diversity reflective of the U.S. population with the understanding that the requirement to be 
o a English speaking would limit the enrollment of Hispanic patients (a separate study 

0) evaluating the Spanish language version of the PRO-CTCAE has been conductedls). Race/ 
f,c ethnicity was self-reported by patients.
Ø o:, Institutional review board approval was obtained at all sites and at the NCI, and all patientsE+ 

completed written informed consent. The tial 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 11sms.l4'15 To limit burden, a maximum of 58 symptomatic AEs 
c 

(82 items) was presented to each participant. Seven electronic surveys targeted towards 
= o 

different cancer types (eTable l) were created in the central PRO-CTCAE web surveya 

administration platform. As part of the registration process, the site coordinator selected a 
0)
f single survey based on the patient's diagnosis, and that survey was then automaticallyc a scheduled for completion at each visit. All surveys included a set of 20 "core" symptomatico 
]J=. AEsls, predetermined based on high prevalence across cancer types in prior NCl-sponsored 

clinical trials.19 Remaining symptomatic AEs were classified a priori as likely to be 
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prevalent or non-pre\?lent in specific cancer tjæes based on expert consultation, patient 
c representative input, and literature review. These items were included on surveys for selected 

o cance¡ tJ¡pes to facilitate planned comparisons between groups based on cancer q4)e. When 
80% ofaccrual was reached, to increase sample size for the 5g s),mptomatic AEs which 

f¡) were not systematically administered to all patients, a new survey conüaining exactly thesefq
(h 

58 symptomatic AEs was administered to all subsequørtly enrolled patients. 
o 
Þ=. Procedure 

PRO-CTCAE items were completed by participants prior to clinic appointrnents on tablet 
computers .,ia the PRo-crcAE measurement system hosted on a secure server at the 
NCI.17 To optimize usability by individuals with disabilities, PRO_CTCAE software is 
compliant with Section 508 ofthe U.S. Rehabilitation Act. The pRO_CTCAE measurement 
system employs conditional branching for AEs that contain more than a single attribute, 

c such that subsequent it€ms about severity or intederence are skipped ifrespondents indicate 
that they are not experiencing a specific symptomatic AE. paficipantso were required to 
answer questions without assistance, but could request technical assistance with using the 

f¡) tablet computer from study staff.fc(t 
o Anchors 
E=. A¡chors are measr¡rable criteria pre-specified as comparators in an inshument raridation 

study. Exarnples ofanchors relevant in pRô validation studies include well_validated 
patient- and clinician-rE)orted outcomes and clinical va¡iables such as disease site or 
concurrent medication use. For this study, anchors selected a priori included both generic 
measwes (e.g., patient-reported globâl health_related quality of life tHReOLl or clinician_ 
reporûed perform¿nce status) and more specific clinical variables (e.g., antiemetic use or 

c receipt oftaxane chemotherapy). These anchors \a,ere selected based on literature review,f o expert consensus, and patient rE)resentative input. 

0) The PRO anchors were administered to participants using a paper booklet containing the:t European Organisation for Research and Treaünent of Cancer Core euality of Lifeo o Questionnaire (EORTC eLe-C30),20 a 30-item inshument which produces a HReOL 
lC=. surnmary score,2l'22 a global health statuVquality oflife (eOL) scie score, 5 tunctioning 

ftrhysical, role, emotional, social, cognitive) scale scores, and 9 selected syrnptom item/scale 
scores. 28 items are measured on a l-4 scale (l:not at all; ,l-rery much) with the remaining 
two items (overall health and eOL) scorecl on a l_7 scale (l:very poor; 7=excellent). Like 
PRO-CTCAE, the recall period for the ele-C3o is ,,the past week,. patients also completed 
three Global Impression of Change (GIe23,z items at the primary follow_up visit. These 

tr 
items asked patients to rate their changes in overall eol; physical condition; and emotional 

f state on a 7-point scale ranging from ,Tery much better", ..moderately 
better,', .,a littleo bettef', "about the same,', ..a little worse',, ..rnoderately .\reryworse,,, to much worse,,. 

0)5 Clinician-reported ECOG pS was collected at each visit via a case report form. Otherctt clinical anchors were absfiacted from medical charts and included whether the participanto 
!=, had received radiatio4 surgery, and/or chemotåerapy in the priü two weeks; type of 

chemotherapy; and use of specific medication classes, including: hormonal therapy, narcotic 

IAMA ODcol, At tlþr manuscriÞt; availûble in pMC 2016 November 01. 
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analgesics, laxatives/stool softeners, antiemetics, sleep aids, anti-diarrhea medications, 

antacids, bronchodilators/inhaled corticosteroids, anxiolytics, and/or antidepressants.
c 
o= 
-t Study Visits 

Participants were assigned to one of three gfoups with differing questionnaire scheduleso)
f 

based on cancer type and clinic visit schedule, to avoid the necessity ofextra clinic visits inc 
Øo this symptomatic population (eFigure l). Group A included patients undergoing daily 

!
-1. 

radiation or chemoradiation to enable analyses of test-retest reliability and varying recall 

periods (recall period analyses will be reported separately).2s 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 l-6 weeks. Irrespective of group assignment, all patients 

completed PRO-CTCAE items and QLQ-C30 at two visits that were spaced approximately 

l-6 weeks apart. At each visit, ECOG PS and other clinical anchors were recorded on case c 
5 report forms. PRO-CTCAE surveys administered to patients in Group A on the business day 
o 

following study day I were used for the analysis of test-retest reliability, and included 49 a 

pre-specified PRO-CTCAE items. 
ß)
f c 
Ø Statistical analys¡so 
ro=. 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 

c validity, Pearson correlations were computed between each PRO-CTCAE item and QLQ-

J C30 HRQOL summary and other functioning/symptom scale scores. To aid interpretation, 
o 
a QLQ-C30 HRQOL summary and functioning/global scales were reverse scored such that 

0) higher scores represent inferior outcomes, matching the direction of PRO-CTCAE items. 
3 pearson correlation values of .1, .3, and .5 were interpreted as small, medium, and large'26c 
Ø 

To assess known-groups validity, two-sample t-tests for ordinal 0-4 scales and chi-squared o 
!=. 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',vere expected to be higher in one 

gfoup of patients versus another on the basis of cancer type, treatment, or other clinically 

relevant chæacteristic (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 {, or difference between twice the arcsine of the square
tr
) root of each sample proportion [Cohen's hl) of .2,.5, and .8 were interpreted as small, 
o a medium, and large.26 

o)
f Test-retest reliability was estimated using the inha-class correlation coefficient (ICC) based 
c 
Ø on a one-way analysis of variance model2T with an ICC of .7 or greater interpreted as 
o 

acceptable.2S Responsiveness of items was investigated by comparing change from first to
E=.

second visit in 27 PRO-CTCAE items selected a priori. Comparisons were made using a 

IAMA Oncol. Author manuscript; available in PMC 2016 November 01. 
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one-sided Jonckheere-Terpsha test across respondents who reported thefu GIC to be worse 
.,veryc ('a little worse", "moderately worse,', or much worse,), unchanged (..about tlìet same"), or improved ("a little better", ,,moderately .lery

o better", or much bettet',).29 
Standardized response means (SRM) were computed as the mean change score divided by 

0) the standard dwiation ofthe change scores within each change category (worse versusf no 
c change versus improved) for each PRO-CTCAE item. pearson correlations we¡e also ch o computed between PRO-CTCAE item changes and eLe_C3O scale changes. One GIC item
E=. and one QLQ-c3O scale were specified a priori for each of the 27 pRo-crcAE items. see 

eTable 2 for s¡nnptomatic AEs included in each anaþis. 

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 tlroughout. To take into consideration poûential collinearity and 
multiplicity, sensifivity analyses employedc a stricter p-value cut-off of <.00 1 and Hochberg's 
step-up procedwe30 across consúuct validity anaþses within each item. Ân item wasJ o considered valid ifstatistical significance (,p<.05) along with a meaningñrl effect size 

f¡)
(Pearson È.1 or group diference etrect size d or IÈ.2) was obsewed for at least one 

cJ convergent or known-groups validity analysis. 
CN o 
E=. Results 

Between January 201I and February 2012, 975 patients i¡itiating or undergoing 
chemotherapy and/or radiation were enrolled with 940/975 (962o) eligible patients 
completing PRO-CTCAE items ar Visit 1 and g52lg41 (91%) completing pRO_CTCAE 
items at Visit 2 (eFigure l). Characteristics ofthe 940 participants included in this analysis 
are ¡nesented in Table 2. Median age was 59 years (range 19-91), 539 (52%) were female, 

c 16l (17%) had impaired PS (ECOG 24), a1ñ,305 (3z%)had,no more than a high school
f education.o 

0t Most participants (93E/940 [99.8%]) reported presence ofat least one s].mptom (i.e., a scorelc geater than 0) during the two primary visits, with 76g1940 (g2yo) reporting at least oneît o symptom as frequent, swere, and./or interfering ..quite 
a bit', with claily activities. patients 

Þ=. were broadly symp¡omatic reporting Fesence of a median of 23 symptoms (range 0-9 I )
with904/940 (96%) reporting presence of 5 or more s¡.rnptoms at the fißt visit. I lg/124 
(95%) PRO-CTCAE items were reported as present by at least l0% ofrespondents at both 
primary visits, with 82/124 (66þ iterns having aI least 25yo prevalence. The dishibution of 
item scotes for the set of20 .,core" 

symptomatic AEs appears in eFigure 2. 

Detailed ¡esults related to construct validity ofpRo-crcAE items using all anchors arec provided in eTable 3. With respect to convergentvalidify,l2Zt24 (98%) PRO_CTCAE 
o= items were associated in the e4rected direction \ryith the eLe-C3O HReOL summary score 

f¡)
(1021124 P<.05; 871124 ,R.001; Figwe 1); 107/124 iæms demonstrated meaningful 

f conelation (Pearson È.1). When considering all eLe-C30 functioning/global scales,tr 
U' 124/124 (IO00/ùPRO-CTCAEo items were associated in the expected direction with one or 

more scales, with 114/124 demonshating meaningt-rl correlation @earson È.1), andE--t.
I I l/124 coefficients reaching statistical significance (R.05 90llà4 R.001).9RO_CTCAI 

IAMA Oncol Aùthot rn¿nuscript; åvailable ií pMC 2016 November 01. 

http:bettet',).29


Page 9Dueck et al. 

items that were likely to impact physical functioning had the strongest correlations with the 

QLQ-C3O physical functioning scale (e.g., shortness of breath severity: Pearson r.47, k. 
c 

001) whereas items likely to impact cognitive functioning had the strongest correlations withf 
o 

the QLQ-C3O cognitive functioning scale (e.g., problems with concentration severity:-l 

Pearson n.71, k.}Ol; problems with memory severity: Pearson r.69, -R.001). Similar o 
f results were seen between PRO-CTCAE items and conceptually-related QLQ-C3Qc(t

emotional, role, and social functioning scales. For those PRO-CTCAE items with a parallelo 
E=. QLQ-C30 symptom scale/item (e.g., fatigue), large correlations between analogous items 

(all Pearson Þ.69,.R.001) were consistently observed. 

In the known-gxoups comparison between patients with low and high performance status, 

941124 PRO-CTCAE items had higher mean scofes in the ECOG PS 2-4 group versus 0-l 

group (58/124, k.O5;371124,.R.001; shown for 37 PRO-CTCAE items in eFigure 3)' 

c Inl27 apriori known-$oups comparisons involving 87 PRO-CTCAE items based on cancer 

) type, treatment, or other clinically relevant characteristic,ll0ll2T comparisonso 
-t demonsFated higher PRO-CTCAE scores in the group expected to have worse symptom 

o experience (8 5 I 127,,F<.05 ; 53 I I 27,.R.00 l, eTable 3).
f c 
U' Most PRO-CTCAE items (l l9ll24) reached a statistically significant and meaningful effect o a. c 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 þrevalence 14.9o/o [frequency] and 

14.0% [severity]); pain, swelling or redness at site of drug injection or infavenous therapy 

(prevalence 12.5%); pain during vaginal sex (prevalence2Ù.To/o); and rash (prevalence 

17.5%). A majority of PRO-CTCAE items (991124 andl0lll24) remained statistically 

significant under stricter criteria (P<.001 and Hochberg's .R.05) in sensitivity analyses
c 
J (eTable 3). 
o 
a 

In the subset of 80 respondents who completed PRO-CTCAE on consecutive business days 
o)) (median 1 day, range l-3 days), the test-retest reliability for the 49 pre-specified items 
c 
Ø ranged from .53 to .96 (median ICC .76) with36l49 items having an ICC >.7 (eTable 4). 
o 
E=.

In the analysis of responsiveness (Figure 2), statistically significant (.R.05) monotonically 

decreasing mean PRO-CTCAE change scores were observed for 23 of 27 pre-specified items 

(,R.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 signifïcant correlations were observed between PRO-CTCAE item changes and 

corresponding QLQ-C3O scale changes for all27 pre-specified items (median n.43,runge . 

c l0-.56; all,ß.006).+
f 
o 
I 

Discussion 
f¡)) This large-scale multicenter study in adults undergoing active cancer therapy providesc 
Ø evidence supporting the validity, reliability, and responsiveness of the items in the PRO-o
f. CTCAE library. The PRO-CTCAE is unique in its intended use to complement the CTCAE! 
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by providing comprehensive data on symptOmatic AEs in cancer clinical trials from the 
patient perspective.c 

f o The design ofthis study posed a unique methodological challenge, due to the goal of 
0)

assessing, within a single investigation, the measu¡ement properties of 124 individual iæms5 representing a broad spechum of symptomatic toxicities. Typically, pRO validation studies(t) 
c) will test the properties of a single composite index score or a small number of domains that 
=. encompassE related concepts. For the assessment ofvalidity in the current study, the primary 

shategy to address this challenge was inclusion ofboth broad generic anchors (e.g., global 
HRQOL, ECOG PS) and more specific clinical variables (e.g., receipt of specific medication 
classes such as antiemetics), Interesfingly, all ofthe pRO_CTCAE items were associated in 
the expected direction with at least one generic functioning measüe, suggesting the impact 
that even a single toxicþ may have on the patient experience. 

5 
SÍengths of this study include the diverse sample, reflecting a wide range of cancer t¡rpes 

o and treatment modalities, and enrichment for less common cancer types. The sample was 
also successfirlly enriched for patients with impaired performance status (ECOG pS ¿), 

J
0) enabling demonstration of the meaningfulness of pRO_CTCAE among those withc
ot¡

substantial symptom burdens, as well as the feasibility of survey administration in 
debilitated patients. Moreover, paficipants were accrued at both academic and communityE 
sites across the U.S., including rural and urban settings, and reflected a range ofeducational 
and racial backgrormds. 

seve¡al caveats should be considered. First, our study wâs 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 

c versions in settings outside the u.s.3I Linguistic validation ofa spanish language translation 

o of PRO-CTCAE is being reported elsewhere. I 8 Second, we assessed reliabilþ in a subset of 
49 items; thus, future studies to examine the teslretest reliability ofthe remaining pRO_ 

Ât CTCAE items are u,arranted. Third, a small number of highly specific symptomatic Ansf 
were uncommon in the study sampre and received low endorsement rates, thus rimiting ourIt o ability to evaluate their measurement properties. Specifically, five iteris reflecting four 

-'1.Þ symptomatic AEs (nosebleeds; pain/swelling/redness at site ofdrug injection or intavenous 
therapy; pain during vaginal seÍ; and rash) did not exhibit a statistically significant and 
meaningful effect on at least one constuct validity criterion. These items are being ersluated 
in other clinical trial contexts. wr e the large number of items and anchors elaluated in this 
study raises the possibility ofinflated Tlpe I error, in sensitivity analyses using more 
stringent significance thresholds, the majority of items retained statistical significance. 
Lastly, notwithst¿nding inclusion ofdiverse malignancies in this study, results may not fullyc

aÈ generalize to populations ïyith rare tumor t)æes. However, a prior cognitive interviewingo 
studyl 6 affirms that PRO-CTCAE items were well understood by respondents with varying 

f¡) disease sites and ¡eceiving diverse anti-cancer aeatments. continued evaluation ofpRo-
cf CTCAE is cunently underway in a variety oftrial contexts ûo suppon the interpretability andvt o value of patient-reporting of symptomatic treafnent_related toxicity.
E=,

IAMA Oncol Autho¡ manuscript; åv¿ileble 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 standa¡d language allowing comparisons across trials. The 
c 

value of patients' input in describing their own experiences is well recognized. Having a
f 
o
1 measurement system which integrates the patient perspective into AE reporting and which 

across trials is similarly an importantfosters consistency, transparency, and comparability
fl)
f objective. The results of this validation study suggost that PRO-CTCAE can achieve its 
c 
U, intended aim of integrating the patient experience into routine clinical trial AE reportingo 
E
a. 

thereby augmenting the capacþ 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. 
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AtA Gtance c 
J a symptomatic adverse events (AEs) in cancer trials a¡e cunently graded byo.t clinicians using the National cancer Institute's (NCI) common Terminology 

Criteria for Adverse Events (CTCAE)o
f
ø,
c This study assessed the measr.¡rement properties (ralidity, reliability, and 

E
o
=.

responsiveness) of the newly dweloped NCI patient-Reported outcomes version 
of the CTCAE (PRO-CTCAE) 

A large, heterogeneous sample of940 adult cancer patients undergoing 
outpatient cancer fieabnent provided pRo-crcAE and other patient-reporæd 
and clinical data 

A majority of the PRo-crcAE items (l 19 out of 124) met at least a validity 
c criterion 

='o PRo-crcAE provides a valid and reliable assessment of symptomatic toxicities 
from the patient's perspective, and is encouraged for use in oncology ûials to0t:' erùance the accuracy of AE reportingc o o 
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Flgure 1. Pearson Correl¡tiors between 124 PROÈCTCAE Item Scores and EORTC ele_C3oHRQOL Summ¡ry Score* at Viria I 
Abbrwiations: PRO-CTCAE, patient-Reported Outcomes version of the Common 
Terminology Criteria for Adverse Events; EORTC eLe_C3O, European Organisation for 
Research and Treatment ofcancer Core euality of Life euestionnaire; HReOL, Health_ 
related quality of life; CTCAE, Common Terminology Criteria for Adverse Events 
*See eÏable 3 for all comput€d pearson correlations between pRO_CTCAE items and 
EORTC QLQ-C30 fimctioning, global, and symptom scales. 
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X'igure 2. Standardized Response Me¡ns across 27 PRO-CTCAE ltems by Patient-Reported 
Globat 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 GlobalJ o 
Impression of Change items which were administered at the second visit). Of the 20-l 

reviewed symptomatic AEs, 13 were included based on this criterion (see eTable 2). The 
fi)
f c symptomatic AEs which were excluded were felt to be related to initiation or changes in 
Ø specific treatments (dry mouth, problems with tasting food/drink, rash) so may not exhibito 
þ=. 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 I 
PRO-CTCAE Item Formats* 

¡Ê 
Ple¡¡e thlnk b¡ck ov€r fhe p¡la ? d¡w:o Er¡mple 
FrequêDcy (25 symptomûtc AE trn¡s): 

Â) HoIÍOFTEN did you have ,t

f Voñit¡¡g
Never / R¡¡€ly / Occasionally / Frequently / At¡ost comtandyU,

c) 

o=. S€vedt!' (5 I slmptomatic AE telllls): 

Wll8t was the SEVf,RITy ofyou¡_ st its WORST? 
Pain 

None / Mild / Moderate / Scvere / Very seveÌE 

Interfe¡€nce (25 symptomatic AE tems)j 

How much did .- INTERFERtr r¡,ith your usu¿t or dsily activities? 

Nor at all / A litde bit / Some\,,¡hat 

c 
f Preeenc€ (21 symptomatic AE teí¡s):o 

Didyouhaveany ? 

f¡¡ No / Yes 

Ê
f 
U' Amounl (2 synptomatic AE terms):c) 

Didyouhave anyÞ=. ? 

Sudde¡r urges 1o urinate 
/ euite e bit / Very much 

Unùsual da*er¡ing ofthe skin 

Hai¡ loss 
Not at all / A lit e bit / Somewhat / euite e bit / Very muctr 

Ab&€viations: PRo'crcAE, Patient-Repo¡þd outcomes i€rsion of the corDmon Terminolory crite¡is for Advdse Events; Aq âdverse event 
tsee 

Basch a al. 15 fo¡ a compl€te listing of PRO-CTCAE items. 
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Table 2 

Petient Characterirttcs (N=940) 

c 
o/of Chsr¡ctedsaic No, 

o 
Age tt effolrnent 

Median 59 
A)5 

RÂnce l9-91c o o 
Age group

!=. 
<30 23 25% 

30-64 597 63.syo 

65-74 235 25.0% 

85 9.00/.>15 

Gender 

Female 539 5',1.3% 
C. 

J Male 40t 42.'tyõ 

o 
Etlnicity 

Ð Hispsnic or l-åtino 56 6,00/0fc Not Hispanic or L¿ti¡o a32 84.5% v,
c) Mi$ing 52 5.5y¡
Þ 

R¿ce 

Wlite 6't5 1t.a% 

Black or Àfticån Ameticån 203 2t.60/0 

Asian 42 45% 

Otller o¡ multiple rac€s repoí€d I 0.90/o 

Missing 12 t.3yo
c
:' 

Educåtiono 
High school ol less 30s 32.4y¡ 

q) Some college r99 2t.2%
f 

College gmduale or more 4t5 44.tyoI¡o Missing 2t 2.20/6 

15=.
CaÍcer type 

LunB, hsrd or mt k 329 35.0% 

Brcast 260 2t.7% 

Genitoüin¡ry or gynecologic 112 t8.30/o 

GåstroinþstinÂl 95 t0.t% 

H€matologic 4',7 5.O% 

c 
Other or u¡l(¡þwn 31 3.90/. 

o 
ECOG P€rfolmance Ststus at 6rst visit 

f¡) 0-1 119 82.90/0
f 

24 t6t l7.lyoo o 
E=.
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Psge 20 

Ch¡r¡ctûl¡dc No. o/" 

Ca¡ìcer beatrne¡t in priot two we€ks 

ChemotherEpy s22 55.so/¡ 

Radiation 424 45.to/o 

Süg€Iy 35 3.7% 

Abb¡sviåtion: ECOG, E¿stem Coopelaúve Oncology cmup 
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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, Norø Keømey, Roma Maguire, Alison Harrow, David Di Domenico, Suzanne Croy, 

and S tephen M acGilliv røy 

ABSTRACT 
Puroose 
Thri systematic use of patient-reported outcome measures (PROMs) 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 pat¡ent 

outcomes, processes of care, and health service outcomes during active anticancer treatment. 

Methods 
A systematic review of five electronic databases (Medline, EMBASE, CINAHL lCumulative lndex 
to Nursing and Allied Health Literaturel, PsyclNFO, and Psychology and Behavioral Sciences 
Collection tPBSCI)was conducted from database inception to May 2O12to 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 PROMs' intervention effect sizes were predominantly small-to-moderate. 

Gonclusion 
The routine use of PROMs increases the frequency of discussion of patient outcomes during 
consultations. ln some studies, PROMs 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 32:148&1501. @ 2014 by American Society of Clinical Oncology 

prehensive approach to patient assessment and 

identifies problems that are often overlooked within 
routine practice. Regularly collecting PROM data isAnticancer treatrnents have brought about definite 

advances in patient survival rates.l However' treat- an effective wayto standardize practice and improve 

ment is associated with sigrrificant toxicity that is patient management.a Nevertheless, the question of 
potentiallylife-threatening,l and can often result in whether PROMs can improve the quality ofpatient 

poor treatment adherence, impaired quality of life care, and whether this relates both to health profes-

(QoL), and mortality.2'3 Systematic monitoring is sional engagement with them and to the system 

crucial to detect problems, to address needs of pa- guidelines in place to guide response, remains under 

tients, and to plan care.a Using patient-reported out- debate. Given the costs associated with collecting 

come measures (PROMs), "measurements of any PROMs, evidence of their effect on patient out-

aspect of a patient's health status that come directly comes (POs), processes of care (PoCs), and/or 

from the patient,"s facilitates a systematic and com- health service outcomes (HSOs) is needed. 

l4tl o 2014 by Amarican socisty of clinicsl oncology 
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PROMs'Value ln lmproving Cancer Gare Outcomos 

Previous reviews have conduded some cJinically meaningfrrl, but 
not always statistically significant, effects on the use of pRôMs in 
clinical praaiceJ,tl Only two of these -eviewse,il were specific to 
cancer care and differed in terms of objectives, comprehensiveness, 
and qrrality. Taking into consideration the rack of clarity around the 
use of PROMs in cancer care, we conducteda comprehensive s)rstem_ 
atic review of all available controlled trials (crÐ to examine whether 
r.outine-use ofPROMsbyhealth care professionals (Hps) can improve 
the quality ofcare patients receive during active anticancer treatment. 
The value of PROM use was examined through detection of positive 
effects on POs, PoCx, and HSOs, * r,rggoi.d by statisticaUclini_ 
cal changes. 

We searched five electronic databases (Medline EMBASE" CINAHL [Cumu_
l¡de¡ to Nursing and Allied Health Literaturel, psycINFO, and pBSC)þtive 

inception to May 2012, using alom {atab-ase strategy that was"yst"-alcdevised and refined through an iterative process (Áppendix Table Ãt [onli.,"-
onlyl), _Additional artides were identiñed thràugh previous topical 
reviews.s- l I we also examined reference riss of the .etain"a ror'"ny

".ãaostudies that might have been overrooked. where necessary we contacted study
aytlor¡ to provide clarification on characteristics of the study mmples in'_ 
cluded. we followed the prefened Reporting rtems for systematic Reviãws and 
Meta-Analyses (PRISMA) guidelines wherãapplicable.i2 

Stud y Se I ec't íon C rìteri a 

^_ Trlr îïgdeemed eligiþle if they were primary or secondary reports of
cïs testing PROM interventions in which pRoMlgenerated feedback was 
made available to HPs or patients to improve qualityãf patient care; involved 
adult patients (> l8 years old) with cancer, irrespective of disease stage, who 
receivldgf tlpeofactiveanticancertreahnentoisupportivecare, ifonly

"urñpart ojthe mmple received active ûeaÍnenlcare Uùt percentages were re_
porte{ were randomized CTs (RCTÐ or non-RCTs; and were published in 
the English language with readily available abshacts. Trials were excluded if 
th¡.f mOMs as part of broader psychobehavioral interventiong in-e5luated
which PRoMs were only used to evaruate intervention effectiveness; investi-
gated the effects of a medicinal producg were conducted with survivors of 
cancer wlro were not activeþ receiving anticâncer treatnen! tested th. pry-
chometric properties of PROMsi or involved children with cancer, or sil_ 
vors of childhood cancers. 

Study SeleAion and Data Ertraction procedures 
studyselection involved-two stages: an initial title and abstract screening 

with.eligibility evaluation performed by two screening groups that indepeni 
dently screened the retrieved records ag"inst selectionãteriã, and retrieving
potenli¿ly eligible frrll-text articþ which were independently evaluated foi 
eliglbility by five reviewers. selection of the final sample of studies was dis-
cussed until a co¡rs,€nsus was reached. Five reviewers exhacted data using 
forms that werespecifically developed for this review, pilot testedthe forms on 
three randomly selected studies, and refined the formì accordingly. 

Risk of Bias and Methodotogic euality Evaluation 
we used the cochrane collaboration Risk of Bias Toolr3 to evaluate six 

different domains ofa cr: adequacy ofsequence generation, concealment of 
allocation, blinding, completeness of follow-up, freedom from reporting bþ
and other forms of bias, we err¿luated each domain of bias as 6w rist<itrigtr 
risk, or unclear. Three reviewers assessd frve articles each, and a fourth ä 
viewercross-checked theevaluations until aconsensuswas reached. Reviewers 
were not blinded to authors, institutions, or joumals ofpublication, 

Outcome Evaluation 
pd* topical reviews,s-lt three major outcome categories-BM -ol 

were forme& POs (ie, health status/well-being/fi.rnctioning; s¡rnptom briden/ 
distræs; health-¡elated QoL; psychological diitress), loC 1ié, påtient satisfac_ 

lt'lt w.Jco,otg 

tion with ûeatmenlcare/consultation; patient behaviors/actionladherence; 
patient-HP communication; patient-Hp concordance in assessments; Hp en_ 
gagement in assessment), and HSOs (ie, patient safety; cost_effectiveness; 
number of contacts with clinicianq patient resources/services use). we antic-
ipated that not all CTs would report on every outcome category or on every 
uutcome within a specific catqory. 

Synthesis oÍ Results and Determination of Effect Sízes 
Individual outcomes were classified according to prespecified major 

outcome câtegories, and fi ndings were narrativeþ synthesized. prevalence (Ø) 
of studies examining each individual outcome anà major categories was ex-
amined and plotted, Because of variability in the patient pop-ulations, out_ 
comes assess€d, outcomePROMs used, and reportingofresul6 we deemed a 
meta-anal)æis was not feasible. However, where enough data were available, 
effect sizes (ES; Cohen's d) and,95o/o CIs were estiriated based on mean 
postintervention total scores ofoutcome measures or perc€ntages ofpatients 
reporting specific outcomes based on specifi c formulas.la,ls By cónvention, ES 
where d à 0.2 were considered small, d > 0,5 were moderate, and d > 0.g 
were large.l6 

Search ßesulús and Study CharacteristÍcs 
Initial searches retrieved 4B97 references from electronic databases and 

l8 from prwious published literah're revieu¡s.s-ll Ttventy-six articlesu-42 re-
porting on 24 unique crs fulfilled eligibility criteria *d *.r" included in a 
qylitati-\¡e synthesis (Fig l). All but four trialsrs'2$a,3ó were RCTs, and 16 
adopted a longitudinal study desþ (Table l). patient study samples varied 
wid"ly i" size (median, 194 individuals; range, 4g to 1,134 indiviáuah; for a 
total of 6,279 individuals). Hp samples varied similarþ (median, Zí Wps; 
range, fourto 262 HPs; total, n = 713), but theywere reported in onþ I I triab: 
Nine CTs tested interventions designed specificaùy for patiénts with 
breast2o'22¿a'zz lung,2o'2e'303a'ra or helatologic malignanç¡ss'ri s*;;; 
crs tested interventions delivered in the outpatienvanibulatory setting. only 
two RCTs targetedpatients with early-stage cancers.re,, Thirty_."v"r, É.."rrtto 1007o ofpatients were receiving active anticancer treaimentsiuring 
study participation, and these treatments were most frequently chemother] 
apy or radiotherapy. 

In terms of interlention $ggign^patients in the control group either 
received usual care odyle'21'2&ra,rllr2 or completed pROMs similar to thatof 

Sg_ _gpçllgntat group, but feedbacÈ remained unavailable to 
¡¡p.r7'r8'24'26'30'33'37'00 only one three-arm RCT combined these ¡wo altema_ 
tive conditions in the same desig'r,rs'rs,se In the more diverse CIs, pROMs 
were completed at home by the oçerimental group but were not administered 
p_qa¡ients in the control group2t'r"; were complãæd by all participants, but 
PROM summaries of te^experimental group were onlyflacãd in the mdical 
records or sent to HPs20'23; or were completed by patients in the eryerimental 
grgup only to direct- ñ¡rther intervention based-on distress expresed by a 
subsetof the group.t0'22'27 In only five $s dld Hps follow specific guiderines 
to guide response to PROM feedbaÍ:k2o,22,2x'26'28 

Twenty-nine PROMs were administered in the reviewed trials to help
deliver the interv^entions (Appendix Table A2). Eleven crs relied on only on'e 
intervention PROM, seven incorporated two pRoMs, and six crs used three 
or more instrum ents.r7,ß,23'242942 The most frequently used pROM was the 
European organisation for Research and Treabnènt of'cancer euality of Life 
Questionnaire C30 (EORTC eLe-C30; n : I l). Other pROMs focused on 
symptom prwalence and swerity (n = I l), supportive care needs (n : g), 
QoL issues (n = 5), or sources of distress (n : ¡). ffre pnOUs were adminis_
ter$.on.3¡dia including electo{c plaforms (n = ll), paper_and_pencil 
tools in clinic (n = l2), take-home þ books (n = 3), and mãiled assessments 
and/or teþhone interviews (n = 7; Table l). 
RÍsk of Bias Withìn and Across Stødies 

Two RCTs were rated as low risk in five of the seven bias categories.2ó,2e 
Yet' bias in the desþ and/or reporting wâs present in all ofthe included trials 
(Table 2), regardless ofwhether patients were randomly assþed to the study 

@ 2014 by Amer¡csn Society of Ctinicat Oncotogy l4gt 
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Records identifi ed through database Add¡tional records identif¡ed through
searching othor sourcssMedtine/EMBASE (n = 1,611) 

=Previous literature reviews (n 18)
CINAHL, PsyclNFO, PBSC (n = 3,386) 

I 

I 

Records screened 
(n 5,015)= 

Records excluded 
on basis of title/abstract 

(n 4,967)= 

ArticlÊs id€nt¡fied Full-text articles assess€d 
through reference lists for €lig¡bility 

(n ¿tgl1¡=1) = 

Fulltext articles excluded (n = 231 

- PROMs not th€ interv€nt¡on (n = 13) 
No ac{ivo treatmsnt (n 1)= 
Children w¡th cancar (n=1) 
No controlled trial (n=5) 
No results r€ported (n=1) 
Compared intervont¡on (n=2) 

modês 

t¡g 1. D¡agram of the study selection 
process according to Prefened Report-
ing ltems for Systematic Reviews and 
M€ta-Analyses guidelines.r2'43 CINAHL, 
Cumulativs lndex to Nursing and Allied 
Health Literature; PBSC, Psychology and 
Behavioral Sciences Collection; PROMs, 
patienl-reported outcome measures. 

Articles includod in 
narrâtive synthesis 

of findings 
¡¡ = 26) 

condition, Only swen RCTs were rated as low risk on both the random-

assignment generation process and allocation-concealment 5¡".'17'2o26-2e'4r 

Conversely, all non-RCTs were consistentlyrated as higþ risk With the er<cep-

tion of three RCTs,u 
r'22'ao perforrnance bias was rated as high for all CTs given 

that blinding on the HP level was not feasible. With the excePtion of seven 

Cl's,r8'2s'28-30'40'at risk of detection bias was also deemed high or uncltz¡. Terr 

CIs were rated as higþ risk regarding attrition-related bias.rt-20'2a'27'33'3s'38-42 

Selective outcome reporting bias was predominantly unclear (¡ : l8; 75olo). 

Additional sources of bias interfered with l5 CTs. Most frequentl¡ authors 

were unclear as to whether HPs who received patient feedback actually used it 
during consultations. 

Outcomes Evaluatíon 
POs and/or PoCs were reported as Primary outcomes in 2l CTs 

(87.5olo) and l9 CTs(79.2o/o),respectivel¡ however, intervention effects on 

HSOs were only scarcely investìgated (Table 2 and Table 3).20'22'27'30'42 

Eighteen CTs evaluated the effects of interventions in the long term (> I 
weelc), 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 
Pþsical rymptomt Overall, positi,æ effectswith reducedsymPtomprev-

alenceor severitywere reportedin seven CTs (sixRCTs), mainlyclinicallyandless 

frequørtly statistically sigrificant ES ranged widely and were mainly small-to-

moderate in terms of interverition effects on pþnical qnnptom prevalence (d : 
0.01 to 0.75), ph¡aical symptom severity (d = 0.0 to 0.'t4)' psyciological syrnptom 

prevalence (d = 0.07 to 0.15), psychological symptom severity (l = 0.0f to 0.30)' 

or pqrchological symptom distess (d = O.E to O'42; AppendixTableA3). Across 

CTs, patients in the erçerimental group reporæd greater reductionsin syrnptom-

th'reshold events and sympøm inæderence with funaioningo severity of meno-

pausal symptoms and ser<ual dpfunction,22 frequørcy of constigation and 

vomiting'zs inaaenceofpain37 orfatigue,at debilitatingsymptomqr8 anddistcs 
associated with symptoms/problems32lt compared with thoæ in the conÛol 

gmup, irrespective ofcancer type or stage' 
--

Quatity oflþ Survivors ofbreast cancer,22 patients with nonlocalized 

breast cancer or colorectal cancer,23 and groups ofpatients with mixed cancer 

diagnoses at an advanced stage2r'31'42 or at vâr'ious clinical stages2a'28 had no 

significant postintervention effects in nine CTs (Table 2; Appendix Table A3). 

In termsofoverall Qol ES ranged from 0.M to 0.59, butwere mainlysmall in 
magnitude. Nevertheless, rates of diseased QoL were reduced in women with 

breast cåncer 6 months after surgery in the experimental group compared with 

the control group (d : 0.35).26 Among patients with lung cancer, QoL scores 

deteriorated in the experimental group more than in the standard-care group 

over the 16 weeks of obsen"¿tion.2e Velikova et al38 reported improvements in 
patient QoL scores at treatment initiation that were influenced by whether 

QoL was actually discussed during consultations.3s 

Psychological sympfoms. Results were generallyunsupportive of signif-

icant postintervention effects on anxiety and/or depression regardless of 
whether direct real-timers'23 or indirecfo patient feedback was made available 

to HPs. This was evident despite overall reductions in psychological distress 

over time.27 Similarl¡ Mclachlan et al28 for¡nd no overall intervention effects 

on depression scores, but the subgroup ofpatients classified as moderately or 
swerely depressed benefitted more from the intervention. Where significant 

improvements in anxiety or depression were reported,4 these were small-to-

moderate in magnitude (d : 0,15 to 0.42) and not universal across all assess-

mentPROMs. 
Supportíve care needs. Five CTs provided generally unclear evidence; 

despite some small-to-moderate ES (d = 0.16 to 0.58) acros domains of need 

thesewere not alwaysinfavor ofthe ergerimental group (AppendixTableA3). 

The PROM intervention was no better than usual care in tackling needs of 
patients in two trials.rs'23 We found statistically significant between'group 

differences in 13 of 19 categories ofperceived need32 and sexual health con-

cems (d = 0.49)22 in favor of the experimental goup among patients with 
hematologic malignancies32 and breast cancer,22 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 postbæeline compared with the unscreened cohort.36 

Processes oî Care 
Medical decisions made/advice given/changes in treaftnent/referrals made 

Despite being the outcomes most frequently investigated (Table 3), evidence 

JoURNAL or CLrNrcAr, ONco¡'ocvl&, @ 2014 by Americsn Society of Clinical Oncology 

http:cohort.36
http:consultations.3s
http:obsen"�tion.2e
http:0.35).26


s 
Tåùlo t. of the of the 24 studiesÈ on the Use o{ PROMS As lnterventions tn With Cancer Active Amicancef Treatment 

o¡ 
patiêñl 

l/êthod of nèæivêdNo. ofSludy Sotûng/Locãtion Patiênt Populatjon TWe of lrêåù.ñ€nf No. ot Páiisntst Adminirration of EvEt!ãrirn ot PBOMHPs Snrdy Deslgn lnteryênüonrcoñtrot PROM Éftêcrs FsedbsckBerryetâ1,'/ Ouþ€tÌem crrñic, Mix€d carìcêr diåsrþs€s 47%MDiæ% RIi 327 fl); 393 {C) 262 lntên€ntioñ: Comptêtion ût2011 US (typ€, srãs€, and rim€ Præês€s of cãre; Elêcíonic ¡ntêEcrivê30% scr No
¡ntB¡vÊñtion PBOMS 

s¡nca d,ãgrGblj 
thrcugh ESnA€ ånd 
suní'år¡ês a!ã¡¡âbte io vis¡u
HPs bsfor6 consulrâron. 
control. Coñplêtioñ ofRB, 6'2%; An, 20% ¡ft8¡\,€ntioñ PROMS 
thrcugh ESRÀC bur 

Outpårignt ctinig Mìx€d carìcêr diâg¡osês 65% SBG; I I % a2 ll); æ Gl lnterve¡tjoni Comptêtion of- t%tìent outcom€s,(typ€, stag€, ênd time flT; 6% Cf; 3% Long 
2006 touch€crê€n cîmputêr p¡ocess€s of 

BCT suùêy b€loßåttonding ciinic fo¡ rtìe 
fÉttimê;8R,65%j 

c€nsuttarìls. Conr/oJ: 
Comptetìoñ of touctÈ ot
scrè6n comput€r sury€v 
bgfo¡ê consutrãtioñ bur = 
summariês una\,€itåbte 
to consu iânb.Brå€ken_€1 OLpÊri€nt RT Mired éírsiaoè.ancêr 100% RTÉ1,'' ct¡nic, dîe dBonos€s: þêforê 

2æ {D;300 (CJ 14 T'aÞÊrm cl¡-€t€¡€d tñt€ry€mbn: Comptêùon ot piE€€s€s of cãrg pap€r @t in ctiniê NoBCT í¡t€ry€ntion PROMml1 NeüêÈnds frst consutãtioñ, 
bsforc fßt ánd lásr

scrì€dut6d to Þcéivs cDneJhãtbn, and rêporb> 10 fìEcttons offlÌ wthin t2 m)
âvãíþbtê tô ã 

RB, 51 %; An. NA tEdi¡rthsÞfisrs iñvoh€d 
iñ cãrå; th€ (.'
ladiothdìEótrb discuss€d 
Føtioñr ne€ds ând 
rêfênêd pâri€nls to 
Flchcsociãt car€ o 
pro,/id€¡s. Controt: C.are 
âs rlsr€t_

Ouþdtiêrìt cl¡nic, N€w diagnosi! of Þreast 2% SBG; Zb% Cl o391 {t);378 {l);365 NB Longitudnêl thÉ+ lm€ùenrioñ {tul scrèðn]ng): Patient out@m€s: Eloctronic intg6criv€ Long t6iñ (VuCãrìadã {âry sÞgê) or tung 40% Bf: 15% (C) Ê¡m RCï ComÞtêrjon 
inr€tuêntion pROMs, ca¡€j h€6hh emåitíu 

2010 cã.éer (any subtypo Hl38% SC 
ot procæses of tool; tel6phonê ol assêssm€nt st 

or sÞ96), ånênding 3 ñ) 
ctinic for thê filsr summånos avêitêb s to sêrì/ic6 assêssmênt 

F€dên! rnd ptâc€d on 
@ rihe; RB, æ%j A,q, 

thê êtêctrcnic mêd¡cat24% 
r€cord. tnt€tu6n¿on 
ftirãsê): Sam6 âs rutl 
scr6êni¡q, Þtus Datiênts 
wêr6 i¡vitêd to spêÊk to 
a m6mb€r ot ths

I F6ychosociat tæm; 
triâg€ ênd refêrst 

L options ã!ãiabt€ to 
rho$ ßqlrêsting an 
âppoirfm6nr. Controt

I {minim¿/ scrêênins): 
Comptêtion of 

g- inte^/êntion PBOM, br,i = 
o no summies Mitabre 
q to Fâtients ôr plac€d on 

thê hedicâ r€6d 
(@ntiñrrêd oñ foJlow¡ng pêgê) 

E 
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o lebl6 l. sur¡mâries of the Methodolog¡c chârêcter¡stìcs of the 24 studies p6 articles) Report¡ng on the lJse 
-f reâtment {continuêd) 

of PROMS As lnterventrons ¡n Pâtients Wûh Cancer Beceiving Active Anticâncer 

I 
I 
I 
ã 

Study 
Clê€land ât 

2011 

Selting/Lô.â1ion 

Hôme, US 

Pãtiênt Populåtion Type or Tr€atment" No of Padenùst 

100% sRG 5l0 {l)j 50 (C} 

sùdy Dês qn lnt€ventrin/contfol 

lntêrvêñ6on: Compìstion 
¡nt€wention PROM r 
horn€ ts¡¡cb ã w€€f 

h€sêd intêr€cti,/€ voic6 

AdminEtrâtion of Evãluåtron of 
PROM Effêcts 

ELêcÍonic lnter¿cfMê lnt€h¡€datâ 
toolât lþm€j (s€vên ffu 

Fp€Fbås6d ùool tmo points 
in d¡n¡c within 4S w) 

PBOM 

ó 
4a.21% syhProm inioíf'ation in 

thê fom of emå¡l alert 

9-

s€vêfity al6ds. control: 

¡mêfvor¡tron PBOM åt 
homê. but no tu6rlbck 

2002 

2ûO 

OLnpãfê¡t cfnic, Mixêd diagnosès of 
the advEnc6d cãñcsr 
N6th€¡ands ftyp€ .ñd t¡mê since 

diagnosis)i h€ving 
rscewed ât l€ast b^þ 
c'yE ês of pålliâtivê cT; 
BB, 71%i Þ.F., 22% 

Ouq,aüe¡t clin¡q 
US 

Br€st (ãnc€r sbgâ I ôr 
ll crÉgtuts€d betwê€ñ 
8m€nd5yêrli€r; 
ãftsr corìpl€tion of 
âdju\iãd Cr or BTj 
RR. Z/%: AF. 5% 

100% cI 

56% HT 

114 {t)+. 100 ic) 

37 (l); æ {C} 

10 

NR 

Longhudi¡al 

Alm BCT 

ìnteM¡tion: Completrìn oi 

slmma es d!ã¡lâbl€ to 

consultation. cont'o : 

Iñt€rvènton: t'âiv 

¡ntsNôñtion PBOM lor 
2A d Þsforê båsêl¡ne; 
rêviów of 

'nfomårion 

Pati€nt out@mêsi PaPs¡ tool in cli¡ic 

Påri€rìt outcÐm6s; -Iåkê homs p€p6r 

hê€lh seMc€ tooy¡c8 book; 
pêp€r tool in 
dinic 

íu visio 

^ 
õ 

Ë-

cngis et al,u Hom€, alstlal¡á 53% CTj 13% RT, 

2% SBG,31% 
120 {l)j 119 (l); 117 

(c) 
122â 

ir¡têruÞnùon for thrêê 
symptoûlr hot nashês, 

v?giEl drytìess, €nd 
udrEry incorìtiñê¡ce; íu 
ass€6sñ6nL control: 
DaiV complêttoñ of 
¡¡rt6ivÊnfon PROM tor 
28 d bsforê bsel¡nê: 
¡ntêrv€ntioñ v¡8s 
provided after íu. 

Longitudinâl thr6+ lntswêñt¡o¡ (TCVV): CATI 

am RCT E¡no intetu€ntìon 
PÞtient oLtcom€s; Telêphon€ b€s€d Long t6rm (3 and 

diagnosE; RR,32%i 

4 

CATI using intêù€¡tion 
PBOMS åñd summies 

Co¡tlol: Usuål câre. CATI 

F 
o 

{co¡tinuêd on following pÉsê) 

5 



lôbls l. Summaries of the Methodotogic Cha.acteristics of the 24 Stud¡es (26 ârtìcles) Report¡ng on the L,se of PBoMs as lnterventions in paúents with c€ncêr Rece¡ving Activê Anücancer
Treatment (continued) 

PNOMStudy Setn¡g/LocåiÍon Pêtjênt Populêi¡on lypê ol î@nnent' No. of hìeñtst SrudyDesign Intetu6ntiodcontrol PROM Eff€cb 
Hilari¡is €t 

20æ 

ouþãrisnt cfinic, Mix€d cãcar d€gms€s
üì6 
Nêtlìoíands 

{typ€ ând sÈge) 
th€ srarr of Cf 

ãt
100% cf '14€ (l); 150 lC) 10 Longhucfnâl lnt€rusÍlion: Compleùoñ or Patierìt ouicom€s; Etæùon¡c ¡flr€¡acti,€ Long

int€rvsntim PnOM and præ6s€s of toot fh 
ùêârmgrtt RB, æ%; 
aF, 26.5% 

botlì Ftiênts ånd nußês 
during consultÊtio¡. 
CoÍùoL Compl€tion of 
ìntervsñtioñ PROM, but 
$mdìåri€s urìav€úbbrê 

2006 

GP prâctic€ and ¡d!€nc€d br6ast tung, 1()O% pSC 
or Gl cânc6r with ã 
lf€ expêclâncy of l-
12 mj RB, 89%; AÂ, 
32% 

æ {t)+; Z? (C) 89 

RCT 

lnt€ruêrìtion: Wêokly sêlf-
assêssd€¡t of phlsiel 
symptoms at hom€ 

imê¡vention PFOM. 

Patiênt ôuùcÐm€s Tåk+hom€ p€p€r 
tôo/ìog book 

Long 16rm (ewry NR 

.clinic, 
UK 

816êÉç rung, or 
cokr€cÈl cãncêr lány 
sbg€l rt the ¡n¡d€rion 
of a ¡ew coulse of 
Cf trêârriêm (aóy CI 

100% cT 56 fl): 56 {C) NR 
.¡m FCr 

Contro : St¿n&rd É16. 

¡n cl¡n¡c 

Long f€rn {:¡!ur 

wi*'i¡ 12-16 

Y€€ 

lins); BB, NR; AR, 
23% diFidans ¡n réHim€ in 

{âmb€r mì¡ümod€rãt€ 
sêwntl4 r€d: s€\i€¡€ or 
lifsthr€ãtsning); 
èfnrckns contâcråd the 
p6üÐt widìin r¡972 h 

C¡ntroli Stantlârd €re 

@ 

lfinËEmûr€r- lnpatrêntsurg€ry
Schalk€ clinEs,
6tal,Æ Golmarry 
2012 

Nê\^¡y diagñosed brê€st 100% Snc 
ca¡cêr (¿ny sÞ9€) st 
dìschârge aft€r ¡nitiêl 

99 (fli '100 (C) f46 
afm BCT 

lnt€vê¡tjon: ComÞl€tion 
¡ntervention PRONI by 

of 

pâtiênt â¡d h€åhh stâtus 

Paä€nt ourcomes; Et€ctroñic inter¡ctivê Long tem (itu 

at 3, 6, 9, ând 

No 

RR, 82%; AF, 15% 

âçe¡ts; êrp€d opinion 
åvâilable to coordlnâtiñg 

arrå¡gêd OoL t¡€Þpy 
cÐnsìstjng of up to f\€ 
stãnc,årdiz€d tr6aùnerÈ. 
ConÍol ComÞl6t¡o¡ of 
intevêntiôn PROÀ/, bLt 

opinio¡s uñavêilêbl6 to 

{continusd on following pêgê) 
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Tâbl¿ l. surnmâf¡es of the Methodolog¡c characteristics of the 24 studies (26 art¡cles) Reportiñg on the lJse 

Treatment {continued) 
of PßOMS As lnterventions ìn Patents With Cêñcer Rece¡vrng Act¡ve Antrcancer 

3 

I 

õ€ 

stucv 
Kombtth et 

2006 

S€ttins/Lo€tion 

Hoñìê, US 

Pbtìent Populêtion Typê of fræthê¡t' No of Pâtienbl 

or prostâtê '100% ATR 96 {D: s 

m ôf âstivs üétmêfit 

Studyo€siq 
LongitudnEl twG 

lnt€wênl¡onrcoñtrô! 

Method ol 
OutcÐmês Adminísùãtioñof 
¡€sêssêd PBOM 

of P6tjêni oúcomss; Têlêpho¡s bas6d 

intetu€ntion PROMS ãt 
hom6 môn!ìry fû 6 m 
ürough TM in €dditron ât6ând9m) 

PROM 

NR 

=,9 o 
8 
3-

õf > 12 ñi AB, A2%', 
an,62% 

â!ãibbls õ oñcoìogv 
¡urs€ if l€v€ls of distrsss 
åb;€ pres€t cut{ff 
scorês. lndividualiz€d 
dbclssìon ånd tr€åt¡nent 
¡€commêndãlion dudñg 
íu callg Co¡trcl: 
SÌandad cârê ând EM 

1996 

Newly diagnosed brêår ô7% RT;30% CT; 130 (l); r31 (C) 

c¿ñc€¡ (arry stêsê) 46% HT 

trêâtmenti 88, 89%; 

Ah BCT psychosocEl i¡t6rvênito¡ 

Fþstsu€€ry ãnd íu 

Þsvcholooic?l disrêss 
with iñiêtu€nnon PFOM; 
fudh6r int6rvênùbn for 

Pstì€nt outcomes, Telephonê bêsêd 
12 m) 

NB 

^ 
ã 

pâtiênts. contÞl: Briêf 
pq/choGocial htêrvêñtion 

É-

McLêc*ìrañ Outpetiênt cliniq Mtêd cãnc€r diâgnos€s 26% Sc:æ% 
êIât.æ aurElb ftvp6, stagê, ånd tm€ Cf = 

RT; 5% 

2OO1 s¡ncÊ dþgmsìs); oth€r ATR 

59%; aR,29% 

æ6 (l); 154 (O 

ÞosÈurgêry but no f/! 
sc€on¡ng. 

Lonsirudinåttwc lntêIventron:Ass6ssm€ñt Pat€ntôutcomss; 
am RCT wità ¡nt€rventioñ, PFOM procssses of 

bêforê consulttùoî, ånd 
sumrnâry imn€d6t€t 
ã!ã¡lâbls to corculEñis. 
lndiv¡d!€lÞed 
mâfEgêm€nt pbn bâs€d 
ôñ Ftiênt s ¡€6Pôrìs6s. 
Control: CordentionÊl 

EecroÍic iñtêr¿cùv€ Loñg tsm {2 ârd 
tool 6 ln ãftêr 

b6sêlins) 

NR 

s6[-ßpod€d inf ormâtioñ 

M¡lls êt aLæ lnp.tient cinic, lnop€râblê lLrng cancer,
2Cì09 UK êñy subtype;ÎB, 

51%, AR,50% 

61% Cl i7% RÏ; 
16% CT plus 

RT; 6% SC 

57 (l)j 58 {C) N8 lnterv6mion: Weekv 
compLeùon of 
¡ñtêñ€ntion PROM d 
homê; p€ti€nts were 

Psùênt outcDhes; Têk+home PaPêr 

Prca€sses of lool 
Long tem (16 w) NA 

¿
È 

infonation wlth âr'y HP 

ç 
E 
z 
F 
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È Tatl€ l. Summariês of the Methodotog¡c Char¿cteristics of the 24 Studies p6 articlês) Heporting on the lJse of PROlvls As lnterventions in Patients W¡th Câncer Receiving Active An.iicancer
TreatmenÎ (continued)"l 

t%tr€rìt 
nêcê¡v€d

Snrdy Seningtrocêtion Pdtisnt Popùlãtion Typ€ of TEãtmênf No. of pâtiêñtsl Evålu¿tion of PAOMStudyD€sign htêru€nriory'Cøtrot PBOM Eff€cts Feêdb*-k 
OurÉrãiiêrìt c¡iniq tncuråbte tung cãnc6r 78% CT;42% RÌ 85 (llj æ tC) lnt€¡vênrioñ: Complêtion ot P¡þc€6s€s of car€; Electron¡c inlåEctivêSw€dê¡ (ãry subryp€ or sråg€) 9% SC It12 Noâlm RCT 

or mêsol,\€tiom6 wrúr2013 hgalth s€¡vics tool; pêp€r toot iñ w ol t/u vbirs) ouûcomes clinic 
b€forê co¡Eultationj 

ofà 3 m; BR, 75%; âvâ¡bblê to c€nsuning 

and-p6nc int€rvêrìrbn 

uDavâ¡lâble to consuhirg 
physicÈßs. !Ouþatiênt clin,q Ac¡6nc€d bßast ung, iOO% CT 69 0)j 71 fcl:73 (C) NF LongitudinalöÞ€- htêrv€ntjon. Ass€ssmenr PatiÊfit ouùcom€s; Pbp€r toot in c|nic Long NO 

u 
US o 

2007 
arm RCT luth int€rvêrìrion pRO[,4 

wnh â ff€ Êxp6cra¡cy to owed by srructurêd = ofè6mduingcT inrêrviêw with ù6åting 
nursê åbout pâtiønt,s ¿ 
coffioÌ: assêsshent 
wnh h€rvêntion PBOM 
folþw6d by f€edbck þ
Í€atirìg nußes, but ¡o 3 
iñteñi@. Full æntrot: 

outcomê PROM, but no ô 

feédÞck to ùøting 

Nstrly diågnosêd or 6A% CT;34% SCT 75 lj ZO {C) 
C) 

NR lntsv€ntioni htsrention PriôntouicorÌÉs; El€crronicinteråcrivå NR õfêcuÍent hêrìËtoloqic ãNT¡ RCT PROI¡ sdministoßd2010 rnålignancy åt the Præ€€sês of .tool 9du¡i¡'g inpâlierlt, up visits)
ouÞstiBñt, å¡d a¡l 7u onB,9O%; AR. l9% 
sr./îi¡Daf iâ5 Ê'rãibbl€ ro 
HPs. Conrrol: 

@ ¡ñtorvÞrrriorì PROM 
âdminisrâr€d during 
rnpsli€nt, ou@tiêrìt and 
âl! íu visib. A;Bésin€nt 
surlnì6r¡ês not å!ãilåblef 

I Advãnc€d rung carc€r æ% Cli 23% Êt €f NR't9s clìnics, US {åny subtypê); nêwly 
lntêwêr,tion: Completion of Patient oulcomês làpêr tool in clinic Long bm {EX Nô

AM BCT ¡ntetuêntion PROM ånd asæssm€ntdiãgnos€d; FR, æ%;
8. s¡Jmmåi6 ãv¿ ¿b ê þ points w-hin a 
q efr pêriod) 

AB, 56% 

a 
a ¡ntèrvsntioñ PROM, but 
o sumñånes una\,€ilåbl€ 
¿
9-

(continu€d o¡ followÌng pEge)€ 
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Study setting/Location Påtiênl PoÞuaùon TYp€ of Trcathênf No of Pttienlsf 

TåerEsr êt O!¡tpat€¡t cfniq
aL34 c€nadå 
?000 

N8% SC; NB% 
ATR 

27 l|},26 (A 

70%; An, Nn 

lak€¡rchi st Outp6tiem clinic, Mßed csnc€r diåg.þs€s 
ê1,35 UK ftypê and stêgê) ât 
201 1 | dl6 start of teáthêñt; 

RB, 65%;4F,37% 

]OO% ATR 100 {l)j 46 (C); 52 (C) 

Treatment (condnued) 

Study Dêslgn lntêrvênt on/Contrcl 

b€fôr6 consultation ånd 
summ€fiês providêd b 
HPs Contlol ljstÉlcârs. 

2a LongûudiElthrc+ htoNention: Completon of Proc€ssês 

êm nCT toucirscreen 
int6tuêntion PROMS 

fsedbÊck av¿ibbl€ to 
physicìans- AttênÙon-
corìtlol- Completlon ol 
intêtu€n¡ion PROMS 

bêforê clinrc visi! bLJt 

feedbâck unavail€bl€ to 

of cã€ 

PROM 
Evaluation of 

Effocts 

¡n cllnic (O 

Elætronic ì¡1ê.èstive Long tem (four 

tool ttmo PoinÈ 
withi¡ 6 m) 

' l,ati6nt 
Rêcêivêd 

PROM 
Feedbêck 

physicians. control: 

2009 

76% SBq 66% 
CT; 53% ÊT; 
33% Hf 

rE¡ {l); ¿lO (O l¡Ìt€fv€rflion: coñplêtion ot 
¡ntdveitioD PBOM €¡d 
lê€dback to nwsiîg 

æi6ssin€rt of prcblms 
and ciMcÊms if scors 
abovs cutofi s.o.€. 
Coñtrol Usuâl cârê; no 

Pad€nt drtcomês; 
proc€sês of 

NR 

-
õã 

1997 

Outpâ1iê¡t dinic, Mxed di:Unoses of 
US rscure¡t or 

metåsEtic solid or 
hsmatologic câncêß 

' or sârcomas; BB, NB; 
AB, NB 

160 (l);160 {C) '3 lnÈw6mion: ComÞletion of 
¡nt€N€ntion PBOI1I 

sumir¡ades providêd lo 
consu tantr disøssion of 
s€lf{eponêd ì¡fomaton, 
Control: Comp êtioñ of 

Pådênt outcÐm€sj 
procêssês ol 

Papêr tæ in cl¡n¡c, lntermédiãtè 
marl€d ß w aft€r 
âsêsñenß intêfvênton) 

befor6 @ñsuhBtþn, bLrt 

2 

2004.1 

Oúpøùsnt cfnic, . Mn€d €nc€r diagDos6 
UK (typo ând st¿gê) ât 

RR. 65%; AF. 37% 

76% Cfi21% Bli 
2% IIT; 1% llu 

144 lÌi m ICL 72 (q 
to consu bnL 

Long!tudiGl thr€+ htêtuentÍon: Complâtion of 
€rm BCT toudì€cr€sn 

i¡tsrv€nùon PROMS 
befor€ cl'n¡c vish ând 
rêêdt6ck ava¡lablê b 
Prysicn¡ns. AtùsntioÞ 
coûtrol: comPletþn of 
¡r¡tên¡€nnon PBOMS 
bêfoß cl,nic visil but 
fê€db€ck unavEibbl€ to 
physiciêns. Contrcli 
Stãnèrd ærê. 

Pati€rn out6ms; E êctodc 
'ñtêr¿c-ûv€ptocêssês of tool 

È 
o 

5 
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Tebl. l. Summaries of the Methodotogic Characteristics of the 24 Studies A6 anicbs) Feporting on the use of pnoMs As lntervent¡ons ln pâtients with c€ncer Rece¡ving acti\Æ Anticancer
Treatment (cont¡nued) 

Patienr 
B€cêivêd 

Sùdy S€tting¡/Locatioñ kiêñt Populatìon Typ6 of Treãtmont- No, of pârisntst E\,=lL€ticñ ot PROM !SùdyDêsioñ tntêrventionrcoñtrct u
PBOM EtfêcË Fæd!€ct o

{)i 70 (Cjj 72 3l 6ryention. ComDtetion NO 
RCT 

2O1q 
wlrhin 6 m)RR, 65%; AB, 37% 

availabÌ6 to Þtysicièns-

fêêdbåck unâGilêÞI€ to 

o 

o 

9 
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Tâht. Z Mâ¡n Find¡nos and Assessment of Fisk ol Bias in the 20 RCTS and Four Non-RCTs ldent¡fied forlhis Review 

@ 

g 
3 

I 
I 
€ 
q lrtêN€ntion stf€cls dspended
9 2011 on ûh€thêr å s.yÍptodvoôL 

iisue wãs rêpod€d at 
!c ùráshold (P = -(xI. W!€no 

rcÞon€d ãt ür€shold, ü6I ¡nlê¡vsntÈn rè$lt€d m â æ%õ 

@mFr€d \À,ib !'ì€ CG. I}ìb 

funct¡on, ìmFct on sêtl]ål 
acliliriê€ ând inter€st, ând 

socialtunction. 

2011 

Oniy a mEìrÉlv signifcait 
2010 

ãt follo!¡v-up for d¡str€ss 
scoßs (P= .oet. sisnifrc€nrt 
tsws paù€n6 in ùê 1rÉg€ 
group {36%} *csed€d thê 
dstr€ss crt off v 46% ând 
44.7% in full scr€on¡ñg €nd 
r¡inimal scrc€ni¡g grouF, 

4 
È 

r€sp€criv€V (P = .0051. No 
EG/CG ditiiêre¡cês in ânrjêry 
or doprêssion sæÉs ât 3 m 
ov€r¿ll or wÈhin êithêr üts 

2 

Guide 
Clinlci.n 

B€s: 
Bl¡nding Bias: 

Blindìng ol 
Bbs: 

Elãrã 

B€portins 
gias: 

Selêstivs Other 

of Bias 

No EG/CG diffêrêncês {P = .35) 
for thô âvsß96 l€ngth of 
dinic viç¡ts. Clinicians åsrè€d 
rhår thê ¡rlæNofitioñ wås 
usêful ¡n iisntify¡ns 
åpFroplirtê symptomÆol 
¡sÊuês (ô7.8%), gu¡d¡ng thê 
int€Mgw {64.3%), promotjng 
côminuri€ãdoi {æ%}, Bnd 

id€ntitÌing approø¡âts ar€as 
Íor rcf€nËl (53,6%). 

No HEh Hioh High 

No s¡gnif caf,t ¡ntêrvêmion 
eftucE w€r€ obs€rv€d for 
rtìê tibl No. of pât¡êñts 

rêfeí€d to pq/dìosocbl cárâ 
prirl¿ìrs st 3 (P : .32), 9 
lP = 22); ot tz m lP = .¿41. 

l¡ore patis¡rs ¡ñ thê EG 

bçuelt uÞ th6n n6€d ior 
Þsrchosocbl €r€ dudng 
côfìsulÈtion (P = :04). EG 

w€r€ fefercd to sociêl 
$,ortårs at an ÊÉrli6r stÊgê 
ttEn CG {P.< O1), No 
s¡gnìfi €ant ¡ntêrvêntìon €f fsct 
on ¡mprovìng psn€dtdinicbn 
6mmun¡cation abrt 
Psact'ôsocial prcblemsj no 

NO Uncl€ar Uncþ8r tfEh High High H¡gh 

^ 
õ 

commun¡cãtion with 

No diffslenc6 bêtw6€n study 
condlims in €fenËls mdê 
to Psacllosoci¿l cârå {P -
.0$ b6f\.rê or aft€l follow 
up. RêcêMng a rsfs¡¡l !'¡ãs 
linl(êd b lsss improv€mê¡t 

ii4.3% v 10.3%). 

tfigh High Hiqh Uncl€âr Low 

(ønlìuêd on following p.s€) 
ô 
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2011 

2Ø2 

@ 

canz d ê1,2 
2(þ0 

3 

I 

a. 

I 
?, 
d_ 

o 
a 

EG signilently gr€stsr r€dætion 
in ovâr€ll symFk¡m th¡sshold 
€v6frB dufiñg th€ 4{eek ria 
Pên_Éd (19% v8%; P= .0ß). 
SyrnÍ'lom thßshold êvsrìb 
for Fh, di!ùêsÊ, distuÉì€d 
slô€p, shorùì6sÊ of bræth, 
âñd consltp€äorì were mors 
iñ the CG ãt w66k 4 No Ec/ 
CG difturêncê! i¡ msan 
qmpbm sêvêrity chångs ât 
the €nd of 4 wê€ks. Gr€stêr 
r6duct-ron in mêâñ sympùom 
intêd€fsncê ovêr riñ¡6 in EG 

ÍP - .V2)-

No EECG diftur€ricês âr the 
fourùh vÈit tur any ol thê OoL 
s.ãlês- A significãllldy gr€atsr 
pêrc€ Êgo of patiênrs in üs 
EG vth6 CG €xhibit€d 
ìmPlovÊnsnt ovsr Ùmb ¡n 
mêntål h€åltl {43% v30%: 
P= (}4) ând rol€ turìctiorìinS 
122%v1l%:P=.051. 

CIE¡gô sro¡€s lor mêrþpdtEal 
syr¡ptoms (P < _m1) and 
s€x!Él tur¡ctbn¡lE {P = .(Z) 

ËG rêpôning 

bgttêl so)(ual tuncrior¡ing at 
followup. No EGÆG 

(P = .77t. 

EG 

¡nt€Nsmjon (P<.æIand. 
more lik€ly to rãt6 thà 
intêrv€ntion ås æsy þ use 
{P < .01) compâred with CG. 
8oüì groupÊ êpr€ss€d 

intstu€ñtbn 6nd åsl€€d for il 
to b€ usêd in roúins clinbal 

l€n of 12 OoL issuss w€r6 
dlsû.Ê$d hore frcqu€ñtv in 
th€ EG, €sp€ciã¡V sæiâl 
tunctioñirÌg, trgqê, drd 
q¡.apn€á {P < o5I No EG/ 
eG dift6Encd iò€xacr or 
glotÞl pf')¡ri;nnrp6ùbm 
ågr€€mêfit, of,in m€ån 
r'umb€r ol OoL:râlãt€d 
pati€nr nanagsmêrir æìons 
tâkd p€r patierìt ãi€¡r 
âtìd physicån sãti5bion 
wãs h¡gh in bodì groupê. Nó 
ditfêl€ncBs ìn m€€n duiãtion 
ofvisiB. In th€ EG, rhê ooL 
sJmrnåry Prcfil€ øovidêd ên 
aÉrßtê pictrjr€ of pattêft 
tunctioning åñd wÞllb€i¡lo 
197%), and n would bs 
us6til as å sèndård pan of 
th€ ruEãtr'€rìt clinþ 
pÌoc€durÈ {fl%). 

Bisk oi Bbst 

Bias: 
Blindiñs Bias: 

Guid6 Blìnding of 

No Uncl€ff Uncl6å¡ Undæ. High 

Wom€n in borh th€ EG 
€nd CG sol.¡gtt out 

Yes lJrcl€r und€r ljnclæ. Uncler 
addûooâr iñfonnãtion 

s:t¡mptorfig ât âbout 

sim¡lâr p€rcÉñtâg€ ol 

grc¡.rp ræe¡V€d somê 
fonn ôf psychologicâl 
rsrên€|. Womsn in 
ths EG L€êd 

(contìnuod on following Fgê) 

BÞs: 

Dêt 

BÊs: 
Oih€r 

of Bias 

Low Unclær H¡gh 
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3 
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Iåble Z Ma¡n F¡nd¡ngs 
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Þ 

9. 
200s 

o 

ô_ 

at.,s 2M 

æ0s 

SclE¡ks st 
aIÉ m12 

Ë 

È 
o 

ob€slvd Ph/sical rundtmirg 
G s¡gnificã¡lt itrvo,€d at t'€ 
rtud t6l€plsì€ inÞlvlel]v lor 
øtirÊ in fiê isl€dE 

's€sê!íorì<ef glo+ {P= Ol)af'd 
ñ€lE !t/æ a t€rìd b^/ãd fuú¡€r 

FrjcÌF€nE wih ùnrEl î€€ds 
tP = þn. 

At thg 2.rn Ílb^.{p, thô 

çraálenc¿ ol qnpur¡ \.æ 
b¡,€r h rÞ EG lp.srêláit 
úlsBtæ21%-243%)tu 
n¡t€ of 10 sFpùo.r's þoc4t 
co€hnE). CorÉäF€lbn ü'd 
Émii,E wBre *¡riñãdy l€ss 
pl€laþ.ìt h EG- Sâ/srity of 
frtÈLþ, lEck ot appdiG, 
shôrùl€es of hæfr, t'd É-æ 
v!€6lorù€l in Ùìê EG t'd 
dgft'fi(ãllt. ìþ EG/CG 

dfrÊnc6 iì s€'€'ity d Fin' 
codlins. dêêÈsslEÊ. årìd 

C¡ hd ¡iefiénty nûs r€ærts d 
Ê1tsß (P = ¡4 ând 

'dgnifrcã¡dy frl¡..€r r€prb of 
hânéfcltyúom€ {P = .CO) 

ri6ñ EG. No EECG dñã'sìc€6 
h rêøùs of ,Æmiting/ÉrEs, 

dâRh€ê, o¡ sor€ tr'ouiÞlhrosL 
¡üo EG/CG diñ€.€r'cÊ6 iî 
s€\,€rity ald dEEæ cf 
srnpbfrE, wiÛ' ür trcêÉbn 
or hidìêrssr€Èty (P = .(B)ånd 
dsbæ(P=.æ)dF6ndtæt 

a,t 6 fn 7r % of Fd€fits in cG 
*El/ú€d dsæ€d OoL iì åt þsl 
o.ê dimêncin. ¡n th€ EG, lhis 
ocDrn€d in 56% d çøti€nÉ (P 

= .044)- RêHtlÞ lEkw€s 
ÍedlÉÊd 21 % Ë% Cl, 0 lD 3r, 
€¡d âbsduÞ rirkv€s r€ducÊd 
'15% €5% Cl, 03 to 29. ñe 
¡b. of dis6€d OoL ûr'€¡'sions 

ot çã¡jÍE win :€¡D ùL ii ãt 
låÊt onê úrFrElrñ ãt 6 m lvãs 
15% in tì6 ÊG ¿nd 25% iñ ü6 
cß tP = .124. 

cas€wDri<€r gloÙ? wÊf6 
more lik€ly to lìaw indi6t€d 
is$¡es of ne€d dscussêd 
(P < .0011, r€f€rèls m€de 
(P < .@1), and sfong 

int€rv€di.n ¡mP¡ov6d 

communicãtioñ wÌth th€ir 
h€êlt:ll ca€ t€m (P < .001 l. 

At 3 m, copiñg srâiêgi€s w€r€ 
åppl¡€d rno€ often but tþt 
sisniticÉntt moÉ in lh€ EG 

üED ihê CG {P = O55}. 

SigñifÉñty r¡þ¡e 
wæ givsn toPsychoth€.¿py 

womn in t¡€ EG (P - .005) 

bú ths oppôsit€ w?s truê 
fðr ptrys¡ôdìêf8py ln th€ CG. 

At 6 m, th6 rêsulE s€rê 
huch mô¡ê simiþr in óe EG 

a¡d cG, 

Guidelin€s 

Guid6 
Cliniciên 

Selection Biæ 

Sequ6nc6 Allocâtion 
cêñ€r¿tion Conc€a mênt 

BEs: 
Bl¡nding 

H€h 

Bisk of Bbsl 

Bbs' 
B inding of 

High 

Bias: 
Repofting 

Otber 

No H'rgh Uncl€ar Htgh Low Undær High 

No High Hish Ls¡/ High 

^ 
õ 

Ê_ 

tfigh Hioh 

(@ntlnuêd on rollowing pås6i 
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Risk of Biasi 

Guidêl¡nes 

@ 

€ 
3 

I 

L 

I 
2. 
o_ 

o ¡
ç-

Konblilh €t al¡
2ffi 

aL27 tgs6 

'âlP 
2æ1 

Pâtiênt OLtcoftês 
EG hâd sigllificãnrt tow€r 

ãnxisty and dgpr€ssion åt 6 m 
lP < .0o'l). No difforenG on 
ps/ciloþgi€ãt distråss, oot-
or comorbidrties intgd6 ng 
wid.' tunctionins. Sl¡nif entv 
hor€ pâti€nrs in û\ê EG h€d 
scorês âbov€ cut off fof 
deprêçsionåDdsry år 6 m 

FÈni{jF€ntsrFs¡hobgiæt 
d[!ùarÊ l€veló d€crââs€d ovêr 

4rê +dy p€nod {P < .oo1 t,
hjt no EqCG diftêr6ncss. No 
EGÆG diffá¡€nc€s in Þhvsþl 
h€alth, tuncdonå¡ fHrÈ; 
sociatarìd lêbutÞ actritiês, 
Étum to v,1crt, or rmräâl 

No EG/CG Cr'ff€ren as in 
'áângss ¡ô p'5yÛ'olog¡_câl or 
hêålth infoÍyrsrion ne€ds, 
Ool- o¡ ps-yrhûsoèl 
functionínd betw€€n tì€ 
bas{mê and iollo$r¡p 

d€p¡€ss€d pâtiênb. ih€r6 
\iúBs a sigrìificant rcduction ift 
dêpßsçion for t¡€ Êc rålãtiv€ 
to thê CG ât the êm 
¿ssessmêrfi {P = .(¡01 ). 

M¿iñ Studv Fi¡dind.-

processes of C.aþ 
No s¡gnìfcãnt EGrcc 

dÌffêr6rc€6 ¡n perc€m of 
physical symr'bm atsns. No 
diïêrâncês iñ ôl¿eEll 

(good/€,(c6llsnt 8€% v 
74%). Srgnifiænrly forlsr 
FriêÍts in tìê EG lEt€d thê 
intsrvênbft vory/âft s¡rÞV 
hshful ¡n cÐping with ån 
ihFrbrìt ûDbl€m {P = 
oto. 

Nô EG/CG difür€nc€s in üìê 
mæñrNo. of sæÈl wþrkêr 

v€ry simìbr ¡n totâl 
i¡t€r'Æmþn tihê, prôportion 
of conrâcrs condüf€d in 
PôÉon, ând h€a; duÉtion 
of conbcts conductêd iñ 
p6l5on ard by t€l€phone 
during ths b€sêlins pêrtod. 
Us€ ôf pq¡chcôcbt 

consllanions, or orhsr 
Ftjêm iniriEti!/€s ttÊt migtì1 
impro!€ quslity of lifê did nôt 
diffêr berw€€n gfouF. 

No EG,CG cfff€r€rìcês (P = -36) 
in corsuitâ¡ion 1imês 77 
min v 164 miñ) or Is\,€Ls of 
sglÊbctÌon {P > .Og. For 
CG v EG pd¡imb, rhs 
p€rc€m df patients indicãtinE 
ttr6ä lêv€l ¿,f sar¡sfâctbñ wss 
95% vS% tu nì.ils¡ng câr€, 
9A% vS% lor ñed¡c€¡ 
cãrê,91% y96% tor 
infonmi¡on r€c€ivÊd €bout 
th€if illnêss and tfæth€ñt, 
ând 9a% v9% for ovelêtt 
sãtishcrtoñ wiüì th6 c¡iÊ 

Guidê 
CliniciañHe€lth SêrMìe 

Outcoñes 

No EG/CG drff6rclæ in 
use of mêñÈl hæltir 
s€fvÌcêsårôm(9% 
v 12%| 

No 

ft€ men Ño. of!ísiE No 

âmng CG ånd 
I 

rêPr6e¡ting ¡l€9 
and 1 1 9.6 mi¡ ol 

(cþntinued on lollowing pågê) 

Ld 

Sêlection Bi€s Biãsi 
Blinding 

High 

Higr' 

H¡gh 

Det€crion 
Brâs: 

Blinding of 

High 

Bbs 

High 

High 

Low 

BêpoÍing 
Bias: 

Olhêr 

Unclêår Uncl€€r 

lJ¡riær H'gh 

U¡cl6år . H¡sh 
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E fâblê 2. M¿¡n Findinos and Assessment of Risk of Bias ir the 20 RCTS ând Four NoTFRCTS Ldentified for This Review (continued) 
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c 
Þ 

I 

a. 

2009 

9 

õ 
q 

âì,æ ær3 

Ê131 2007 

4 

ç 
a 

F 

II 

Only s silall tut consisiênt 
diffêd¡cÊ in OoL wÊs lüind 
bê ;ñ EG ând CG. ïì€ EG 

had â pælgl OoL in mùry 
domâins. Two dfiêr€nt OoL 
lummary score! ind¡c€t€d ¿ 

Þ€tw€êr€oup diftsßnÈ 

No sÞristicalv sign_fi ca¡t 
difierêñcês ac@ss ùhê thÉe 
srrdy conditioñs in c¡oL ov6f 
Itrnê lP > -05). For all 

Fri6nrs, OoL açssntbllY d¡d 

not chango ovêr lhs coußê ot 

OnlY 23% of rhê diary gro'rP 

slã_têd d€t thsy hãd shaßd 
thei¡ d€ry lvrth ênY h€6lÙì 

-¡frt€N€lÍ¡on
prcfessþnal. Nö 

êfi€cls ln communicatoñ, 
sãüsbc1ion wiü câr€, o! in€ 
disqrssiôñ of FÊti€rìt 
p.obldr$..ÊG disÊ-cssd 
tuw6r top¡cs wiüì h€ahh 
prol€ssrioÉls thåñ th€ cG 
lnotèisnifi cátrt). Both grcuÊs 

rePon6d h¡gh lsvêls of 
sãtisf¿don witt' thêir car€, 

aEsc'øtiorte idêndfiêd 

lsu6 rqþrdins €motoml 
tunction¡ng !vÊr6 moro 
fr€ou€ndv discuçsêd n $ê 
EG by docloß or Fti€ltE 
tâk€n togêihêl {P - .015} 

No ÊG/CG ditrêr€ncas ¡n 

phlskal/iol€, sæial 
e'gn_rüve tuncrtonìng. or 

slobl hæhh. Psin, (tspnæ, 

somowtEt mo.€ f¡€qu€Íüy 

s,gdrficano. M€d¡cãl êchniøl 

sìm¡br in th€ EG ånd CG 
(P = .77). No. of dr€gñGic 
and thêrBp€úic int€Nentims 
lor êmotbnal srË sod¡l 
concÉnE wås high€f ni thê 
EG, 

Nô signifiEñt diÉ€rcncês 
ãcfoss tlr€ thr€ê sù.¡dy 
co¡dnions iñ gên€Él 

êesê¡tElly d'd not châng€ 
ov€l th€ course of rhê stuÙ. 

dÉfsEñc€s (P > .05) in 

Guidê¡nes 
B-¡¡rs: RêpoÍing 

Blinding Biês: Bias' Biês: 

B inding of Sêl€cti!€ OtherG!ide 
Cli¡iciân S6quênce Allocãtion 

EÞb of Bi€sG€neniion Conc€almèñt 

Plânn€d outpsüsrìt visiis 

b€tw.€€n EG a.d CG 

@7 v3231 

Uncl€€r H'sh High Low Uncl€år Low 

^ 
ã 
c 

No Hign Hish High 

(co¡tinusd oñ following p€s6) 
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ol T¡ble 2 Main Findings and Assessment of B¡sk of Bias in the 20 BCTS and Four Non-RCls ldentified for This Review {continued) 

2ø10 
fme ¡n fi 6a%) of .19 

s.rnptofrr'pfobl€m catêgoriæ
vt' ¡o (10%ì for thê CG. 

S¡qñif cãntly mor€ symptorrç 
w€rê ådd¡arÊåd in th€ EG 
pdþm c1'aÊs vf,ìcE6 of tìe 
CG. N6€d for Êymp¡om 
m¿mgêmêift srppon ovêr 
tiñe âlso dêcr€asêd 

Guid€ 
CrinicEn 

Selectìon Bi.s 

Sêqu€ncê Allocation 
Gên€¡ãtioñ Concsatment 

H¡Sh 

Bias: 
Blinding 

Hrsh 

B,ås: 
Blinding of 

High 

Bas. 

Ðâ1ã 

B€Forting 
E¡åsi 

RêFÍino 

Olher 

or Bias 

UrÊlear High 

s¡gn¡fic€ntv moi€ for ths EG
tlff ths CG in 13 {68%J 

så¡nê,æ ls Sympùom distrêss scor€s o¡ tñ6 
CG w€r€ high€¡ ttEn scorês 
of th€ EG tP< .ool)-
Ch€moth€rapy s¡atus âñd 

High Uncl€û High Hþ.ì High !u o 
grcup a3s¡gnmênr lv€fe borh 
strong pr6dicioß of dLsrfsss 
scor€s. Th6 nochemoüì€rEpy 
subgþup showEd g¡sat€r 

ã 
¡Ëv6js sf drstr€ss üEñ rh6 
chenþùel¿f¡y sJbgroup wilñ 
the CG arìd Ec gþups. I 

ât,s æll; 

ât,s 2wi 
ând V-êl¡ko\r€ 

?010r 

hisnt! Ìn rtì€ EG and snêmiôÞ 
conûol grcl4 fìâd bêft6r OciL 
rÀan th6 cG (P = .006 and 
P =.01, rgsp6ctivBÐ, burùì6 
EG ånd âtÞmiorcorìtrot 
groups wer€ ¡or sigr'iticãnÛy 
differsrt [P= 80). A þrg€r 
pßlFDrt¡oñ of ¡ntêùeñtion 
Þãlbnts show€d ctintãtv 
mæningtuI ¡mpro!€m€nr in 

Molê ftBqu€rìt .lisoission of 
dron! ñ(ñsirêo'fic 
symPtoms {P = .ß) ¡n nì€ 
EG, wiùìout pôtonging 
€nco-unters. No äfbci on 
þatjêin ¡r'ãñâsstr'€rir tp = 
.90). _Dbcrrssion top-¡cs wêr€ 
FsdomiÈótv ÉË€d by 
ætie¡s/¡€btives, ßçÞrdt€ss 
or group, Clinb (rßq_€s¡orE 

U¡El6år Undær rrgh Unctê Hìgh UìE€âr High 

ã 

g, 

o 
õ 
o 

OoL. ! r€rê assd*tùed iriih 
s6wiii of r€pori6d 
sympùíÍ\s, bur notvid.r 

@ F€ti€niÌ6po¡têd tunctid€t 
órìcêrts. EG pdd6lits lErêd 
üì€ir coÍi¡nuÊy of cáß as 
bett€irlìãrì rh6 CG ¡n têrms 

3 
óf communicatiôn tp = .OO. 
P€üà¡tl êEluaricns or ú6 

I 
I 
ib' 

Trowbr¡dg€ âr 
ål,r/ 1997 

l-\lo si¡nifrcarÈ EG/tG drfturênêas 
ìn ass€ssm€nÈ of påin, p€in 
reg¡mâ'ls, ênd reliêf rêca,v€d 
at ih6 +we€k foftou¡{p, 

intêñr€rnion wÞ¡€ positivê, 

Sigrìifiènt EGi/CG di6s¡ênc6s in 
physièns' pârùems of 
pr€scribírE 6natgêsics (25% 
v14%; P= .016). No 

HiSh High H¡g¡ High Uncl€€r Hþn HiSh 

a s¡gnifcâñt d'ffêrêncs€ in ths 
porcê'rbg€ of psri6nb 

q 
o 

undêrtr€at€d for Fin €a% y 
35%; P> .05). 

9- fcontinued on foJtowing pâg€) 
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¡ Table 2. Måin Findinos and Assessment of Risk of Bias in the 20 BCls ând Four Non-RCTs ldeniifiêd Jor Th¡s Rev¡ew (continued) 

c 
Guid6lin€s 

Guidê 

Sêlêction B6s Biâs: 
Blind¡ñg Biås: 

Bl¡nding of 

a Cliniciân 

o_ 

o 
9-

2006 
Pâri6nts in thê EG wilh â 

dêbilitânng s.ymptoh at visit 2 
weÉ léss lik6 y to r€port a 

compâr€d wnh CG {P = 04). 
No EG/CG difñerêñcês in 
changê in anxiêty {P = .09) 

and dep€sio¡ scoGs (P = 
.20). No signLficant EGrcG 
diffêrêñcês ¡n changa in 
¿vêrâgê No. of modeÉtê or 
hish ps"ycholog¡ca néêds 
r€pord o\,€r time {P = .82). 

For p€tièñts, thê lrìtêrv€¡lon 
was æy to comp!€tê, and 
lì€y llould be will¡ñg to 
æmp ât6 t¡ê suveY each 
timê thêy visitêd the 
o¡cologisL Only lhles EG 

pêriêñts rêport€d that their 
oncologLst disclss€d the 
feodbÊck rêport with th€m. 

oncolôsisrs (ñ - 2) rêport€d 
rhãt they dlscuss€d the 
feedb€ck diectly with l'ìêir 

High Hlgh High 

2008 
No signilcãnt effêcrs w6rê 

rouñd in chånsês ¡n OoL ov€r 
OoL-r6hed topics discLrssod 

mo€ trêquênfly in the EG (P 

- .02). Nutses'awrênêss 
of patiênts' lev€ls of daiv 
Êclivity, pe¡n, and owÉll 
OoL w"s sisnifi€nty b6ttsr 
in th€ EG. Ih6 mén No. ol 
Ooli€hed nobtions in thê 
m€drcal €cords wås high6r 
iñ thê EG (P< .05). Modest 

Hìgh High Hrgh Hlgh 

20Ô0 

pâtient rnånêg€m6ntj no 
sig¡ific€ñt êfiêcts in p€tisnt 
sêtisfådion o\,€r tm€, 

ln th6 EG. mor€ OoL issJes 
ide¡tifiêd by thê pêtient 
wêr€ addr€ssed dunn€ th€ 
clinic êppointm€nt than in 
th6 cG {P = .01). Mafginarry 
morê €tégodes wêre 
charted .nd a tfénd tow€rd 
ho€ actioñs bêi¡g Þkên 

Hrgh Hish High 

làtients reported being 
êqually and highry sãtisfìed 
rêqêfd 6ss ol sludY grouÞ, 

Bbs: 
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Biæ: 

Undær 

Olhêr 
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L@ 
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Tablê Z IV1ãin ônd Assessment of Fisk of Bias n the 20 RCls and Four Non-HCTs ldentified for This Beview 

2009 
Participånts in th6 scrænod 

cohort ropoit€d signifiønty 
h'ghsr lê!€rs of ov€Êll uññer 

FÉychol(aicâl n€éds {P = 
.02), inforrìãtíon n€eds {P = 
.04, and phrsicâr rnd daìV 
l¡ving ne€ds (P = .04) 

Scrcéning did not significantv 
incr@se thê ßtê of rcfoÍals 
to pslrt'osocial sratf of 
distressed indùidu€ls, but 
ßduc6d 1ir¡ê to ¡Ef€rsl. 

GLride 

Clñici¡n 

No 

Solection Eias 

S€quencê Allocation 
Gén6'Etio¡ Concèalment 

High 

Bi.s: 
Blinding 

Hìgh 

Risk of Biêst 

Bias-
Bliñding of 

BÈs: Biås: 
Other 

ot Bìas 

!¡o 
= 

õ 

(t 

differênc€s on sêxuality 

o 

o 

@ 

Abbreviations: Cc,_control group; EG, experimêntal group; m, months; min, minutês; OoL, quality of tife; RCT, rândomized contro ed Íiat. 
'lnformat¡on oñ effect sÈes {where cêlculåtion wâs permitted by âva¡labitity of data) ¡s avâitábte in Appendix lables a2, Á3, and e¿ toni¡e onrvl.lspecific êxplanat¡ons for all ratings âre avaìlable from the authors. 
+Art¡cles ãre based on dâta from thê same study; different sample sizes and outcor¡es are e\¡¿luatêd in each anjcte. 
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Trblo 3. Class¡ficåt¡on of Study Outcomes According to the Three Prêspec¡fiêd Outcomê lr, = 241 

Patient Outcom€s Proc€sses of Care HêBlth Sêrv¡cê Outcomes 

No. of 

Clâssific¿ìion Studies EO Classification Studies vo Cìass¡ficåtion Studþs % 
No. of No. of 

Physical symptoms: 7 29,2 Pat¡ent sctual usô of the inteNpnl¡ón 2 8.3 Health s€Mces uso/ 3 12,5 

pfovalence añd/or PFOM,6,'9 sêtf-f6f 6Íãts2o,12,42 

sêv6ritY16'22'26'32'37'o 41 

AoL21.24,2ø,2ø,2e,31,33,42 10 41.1 Durât¡on of contacts with 7 29.2 contâct with HPs2730 2 

H Ps17-1e.27.2s,3o,33 

Psychologiçal 6 25 Pê¡ent ongagemont in sslf-c€rê 1 4.2 
20 23'27'æ 42symptoms18 actions2T 

Support¡ve care 5 20.8 Pationt outcomes d¡scuss€d dur¡ng I 
nêBdsl s 2'.'3,32,36 consultation17,1e,21,242s,3o,34,35,38 

ov6lã distress2o,3r,33 3 12,5 HP êcc€ptab¡lity/ovaluation of 6 25,0 
¡nt€rvêñtion17-1s,21,24,$,33 

Overcll physical heå1th27 42 2 8.3 PatEnt sa t¡sfactìon with 11 45.8 
cåre/commùn¡cation with tr€aÙng 

1.3 4,37,æ,4o
lealß1s.21,23,24.2ø,2s.3 

Work¡ng hourszT 4,2 Pãtient outcomes addrêssed ¡n 2 
potient records32'31 

social support2T 4.2 Mêdical doc¡sions mâde/adv¡ce 11 45.8 
q¡vervchangos in 
ireatm6nVlêf €Íåls madele 

Social act¡vM7 4.2 HP use of PROM informat¡on3o'3e 4.2 

Physical âctivity2T 4.2 HP satisfaction with êncountôr w¡th 4.2 
the pationt2l 

Marital satisf åct¡on27 4.2 HP awareness of potient 8.3 
out@mos21,2a 

Pátiênt satisf åct¡on with 7 25.2 
¡nt€rventionl€,21,24,3€,3e,4o..2 

lmpact of refêÍ¿ls on æt¡6nt 4.2 
ortc.lmås20 

Perceiv€d continuity ánd 4.2 

@ord¡nation of c€rs39 

lim¡ng of rêfêralsie36 2 8.3 

Abbr€v¡at¡ons: HP, hoålth profêss¡onall PROM, pat¡enta€ported outcome measure; OoL, qual¡ty of lifs 

of intervention effects on actions taken as a result ofPROM feedback becom- corded.35'33 The odds ofsuch outcomes b€ing discussed seemed to depend on 

ing available to clinicians remains generally ambiguous (Àppendix Table À4). whether the-se were rçorted at a level indicating a problem.rT Though emo-

No simificant intervention efiects were teponed in the number of patiens tional pioblems t€nd to be discussed more often during consultations in the 

¡efenõd ro psychosocial carele2o'ró or in clinicål actions tak€n.2r'2431 Al_ e4roimental group,le sociat and sex¡al fr¡nctioning issues may be those on 

though at 3 honths after tlÉ intr¡vention women with breast cancer in the which the intervention pro\¡es most effective.u Still, the overall pati€nt-

experimental group were offered counseling and prychotherapy services more ph)sician communicåtion may not signifrcantlyimProve.le In the hmg c¡ncet 
often, at 6 mo;Îhs this difference disappeared.26 When PROMS were ùs€d to popÙlation, signifrcandy more Ð¡mPtoms were discussed and add¡essed du¡-
increase ph)aician awarene-ss of patients' loæls of pain, á signiflcant change ing corsulationg3a but inte¡vention æcls on QoL di$¡ssions fell sho¡t of 
(d : 0.41) in analge¡ic pr€sciiption Pattems was found to favor the expe.i- significance Much greater intervmtion eÊbcls viere l€porþd in drc context of 
menml group.37 During t€atment for chest malignancies, signifrcandy more pølliative drønotherapy (Appendix Table A4)," regarding or,er¿ll communica-
patients in the experimenal goup received diagnostic and therapeutic services tion about dyrpnea (d : 0.,10 to 0.77)2r¡a; sociat funcioning (d = 0,a9) aÀ 
for emotional ¿nd social co¡rcems,3o but numbers of QoLrelated actions htigue (d = 0.38)'?1; and sleep Foblems (d = 066), constipation (d = 0.'{)), 
taken pe¡ pátient wele similar across study groups.3a 

dianhea (d = 0.67), and cognitire Ârncioning (d = 0.66).ã 
Patieflt satisfaclionwith carea ¿Uor.omfiuniøtion vith tøm. Re&À-

HP aÚEtahlirylevoluation ofintetuefitiofi. Wbereaddressed, interven-
less of study conditiot patient remarks on s¿tisfaction rvith care and/o¡ com-

tion acc€ptabititywas moderate to high across all CTs (Table 2), with rates of 
munication with HPs were generally posidve.IetÌ?428'2e'31'34're'40 Ïhoudl 

perceiwd usefr..rlness ranþg from less than 509ó to 68%. HPs felt obtaining an 
eigbt CTsre'2428'e'319440 failed to show significant interve¡rtion effec{s (Ap-

overall assessment ofthe patient was more helpfirl2l33'3e to identify issues of 
pendix Table A4). In the studier in which postintervention gains were re-

concsb17Je21'33 and to guide discussions with patrmtsrT-le'24 mther ihan in 
ported, the positive effects refen€d to Sreatel satisfactiori with emotional 

commuoicating with patienfsrzr9 and in managing and enhancing the cå¡e
iupport in the palliative chemotherapy context2l Sreater satisfaction with 

provided.rs'38 Yet, in two similar CIs, all ph¡sicians2r andnursesz agreedthat
patients reæiving follow-up from oncolory nurses rather than gener-al practi-

the inte¡vention facilit¡ted patient-clinician communication. The ability of
tioners (though differencei ftom usual cåre were not examined),æ and en_ 

HPs to ideffiry psychosocial concemsle?l and add¡ess difrq¡tt subj€ds such 
hanced communicalon with physicians in the outPatient s€tting compared 

as sexrality issuesø was also enhanced. Although actual changes in HP com-with standard c¿re.3e 
munication sq4es may not be seen even follola,ing the intervention,re physi-Patient outcomes discussed duting consuløtíon Regardless of patíeots 
cians2r 3e and nu¡ses24 seem willing to continue using the PROM sumrnaty in cancer t'?e, signifrca¡t postinten€ntion increases over time in the ftequency 

of discussions pertinent to patisrt outcomel during consultations were re- everyday practice. Nurses signifrcandy more fiequently for¡nd PROM 
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interventions beneficialrT and felt that use of relevant information resulted in 
more efficient use of their tin-re.2a 

Patient satisfaaion with interventio¿. overall satisfaction with interven-
tion was evident for at least B0o/o of paúents.a',a2 The pRoM interventions 
were seen as easy to useao and a uscfrrl way for patients to describe their 
siftration3e and communicate irnporta't informatiãn to I-Ips.rq paLi"nts ex-
qre¡1d thgir willin^gness to continue using it in routine care.3e,ao However, in 
tlrcKurrrblith etala? cr, percentagesofpatrentsratingthepRoM intervention 
asveryor-extremelyhelpful in copingwith an importintproblem werenotably 
low and favored the cont¡ol rather than the expãrimentãl group (37o/o v r$vo;d: 0.69). Morc than 837o of patients regarded the pRONlconient important
for them and its use necessary for all patiens receiving treaûnenttn,3d More_ 
over, almost all patiens (93o/o) appreaated having been asked about their 
emotional well-bcingduringtreatment.36In the pa[iãdve careætting,paticnts 
agreed-that the summaryprofile enhanced theiiphysician,s or nurrã', u*.r._ 
ness of their health problems (79o/o to g90lo), anà that it would be usefi¡l as a 
standard part of their consultatio ns (B7o/o to 99o/o) .zt'2a 

. HP awarmess of patient outcomæ. In thc context of palliative chemo_ 
therap¡ no intervention effccts were reported on the magnitude ofpatient-
physician agrccmentabout patiens'physical, emotional, and social *.ll-b.i.rn 

.lhcand daily activities (d: 0.09 to 0.50; Appendix.I'able A4).2r only excepi
tion was greater agreement in ratings of social functioning in the exp..i-"nàl 
group, but this applied only-to the subgroup of paìients whå reported 
moderate-to-severe problem.s.2l Oncology nurses'awareness of dailyìctivi_ 
ties,-pain, and QoL was significantly highcr in the experimental g.oui du.i,rg 
the fourth patient visit.2a Positive intervention effcctr *"r. ."po.t"d in patieni 
care docrrmentation in the mcdical rccords ofpatients being treated foùema-
tologic rnalignancies32 and in the number of eol issues charted in records of 
patients with lung cancer.3a 

I'imingof refenals. One RCT revealed that pROM feedback resulted in 
signi6cantly earlier postconsultation referral of patients in the experimental 
versusthe control group by an average ofthree wèeks. le In a sequential cohort 
trial ofpatient-distress screening average time to referral in ihe unscrecned 
cohort was I 4 days com_pared with a considerably earlier referral ofonly 5 days
in the screened cohort.36 

Health Seruices Outcomes 
Only five CI's cxplored the effects ofthe routine use of pROMs on HSOs 

(Table 3; Appendìx_Table A5), namel¡ numbers of patients making use of 
health services20'22'a2 and frequency of contacts with hLlth professioå;J,,ã" 
Ganz.etal22 reported only minimal use ofservices after referål to psychosociar 
ca¡e in women with breast cancer; whereas prevalence of cases'in which 
patients sought professional hclp was similai irrespective of study group 
among newly diagnosed patients with lung cancer and breast cance..rdniong
paticnts with advanced hrczst, colorectal, or prostate cancer, usc of mcnta'i 
health services at 6 months after intervention was equally minimal regardless 
of study condition (P : .34).a2 In terms of frequenry of patient_Hp cãntacts, 
positive intervention effects were found among women with breast canceli 
but not among patients with chest malignancies.3o 

We found only tentative evidence regarding the effediveness of 
PROM interventions to improve the quality of care provided to pa_ 
tients receiving active anticancer treatments. we used itrict systemåtic 
methods during identificationrz and risk-of-bias appraisalt, of al 
trials included here. We included 24 CTs, which investigated a wide 
range ofoutcomes, thus producing a disparate set ofdataãnd indicat_ 
ing lack of consensus around the role of pROMs and the range of 
outcome measures in clinical practice. Evidence suggests that, irre_ 
spective ofthe context ofchronicillness, the impaa ofpROMs on pOs 
is weak.e'4 Where possible, we calculated FS irlan attempt to quantiû/ 
the mag¡ritude of these effects, and our findings indic¿te inconsisten-
cies in the overall significance (statistical or clinical) and low_to_ 

moderate intervention effectiveness. Importantl¡ efficacy of the CTs 
reviewed seems low, confirming findings from previous reviews.s,r,* 

Contrary to the limited evaluation of HSOs, poC.s were tìe most 
frequently investigated outcomes in our sample of trials. Mixed find_ 
ings emerged regarding mcdicol dccisions made .r aclirrrs raken by 
HPs as a resuÌt of the availability of PROM data. Changes in Hi) 
practices fell short ofsignificance and, where such changes were doc_ 
umented,3o'37 the associated FS 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 irnprove significantl¡ 
possibly owing to the presence of ceiling effects. Moreover, achievabie 
improvements in patient communication with Hps, especially regard_ 
ing emotional health issues, were documented, but ES were qurte 
small. Somewhat greater ES can be proposed with regard to the actual 
discr¡ssion of POs during consultations, particularly physical symp_ 
toms, but not necessarily around supportive care needs.te 

Fewer than 30olo of the CTs addressed the important que.stion of 
whetherthe use of PROM interventions appeals to patienti and Hps. 
Though HPs may view PROMs as usefi.rl toward a more comprehen_ 
sive or systematic assessment, communication is not always en-hanced,
In addition, there is still limited (albeit positive) evidence about 
whether HPs wish PROMs to become routine practice. Whether pa_ 
tients can complywith the systematic useofpRoMs during treatment 
and encounters with the clinical team is equally uncleãr. 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 interventìon, 
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 ofthe few studies that examined the uie 
of health services by patients or contacts with Hps, important aspects 
of- an intervention's applicability, such as patient iuf.ty o. .n.rt_ 
effectiveness and cost-efficiency, areyet to be included as pote'tial end 
points to encourage policy makers to consider making changes in the 
way cancer care is provided. Despite this lack ofevidence, the Depart_ 
ment ofHealth in England is aiming to extend the use of pROMi in a 
wider range ofconditions in that country's National Health Service,as 
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 PROMs, which might have affected the reli_ 
ability of reported outcomes and their subsequent interpretation. In 
addition, the psychometric robustnqss 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 triars' intemal and external valid-
ity and adversely affeaed credibility of available evidence. 

Our search strategF 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 pubtished in the English language only. In addition' the 

grayliteraturewas not searched. Owingto thevastheterogeneityin the 

studies induded, a maa-anal¡ic synthesis was not feasible. Unavail-

ability of data also prevented us from calculating F^S 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 condusions. 

More research is necessary on the effects of PROM interventions 

on health outcomes across different types ofcancers and treatnent 
modalities. The trse 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-rãlated outcomes could be usefully addressed in 
future trials, including perceived self-care self-efficac¡, social activity' 

worklimitations, or survival. Patients and HPsarewillingto engage in 
the routine use ofPROMs du¡ing anticancertreatment. 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 incoqporation of 
PROM feedbacl< during encounters with patients.4 Consensus is also 

required on the standardization of PROMs to be used in futu¡e trials. 

Finall¡ dedicated research is requiredto supportthe cost-effective use 

of PROMs in dinical practice regarding patient safety, dinician bur-

den, and health-services usage. This is an important area of consider-

ation, particularly in times of increasing demands on health care. 
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Append¡x 

Tablo 41. Electronic Datåbåsos Searched and S€ôrch Terms lJsôd 

Electronic Databasos Search T6rms Used 

lvlêdlinê {1946 to lray 2012} 1. exp controlled clinicåltdau, 

EMBASE (1974 to May 2012) 2. êxp randomized controll€d triål/ 

CINAHL (¡ncept¡on to May 2012) 3. 10R2 
PsyclNFO (¡nceptioñ to May 2012) 4. exp neoplasmvoB cancêÉ.mp. OR n€oplasm'.mp. OB carcinomâ'.mp. OR oncol'.mp. OR 

OR tumol.mp. OR tumouf.mp, OB l€ukomia'.mp. OR lôukaem¡a'.mp. ORmal¡gnsn'.mp. 
sarcoma'.mp. OR lymphomÊ".mp. OB molanoma'.mp. OR blastomâ'.mp. 

PBSC tnception to N4ay 2012) 5,3AND4 
6. (pst¡6ht rêportod outcom€s OR pat¡ent reponed outcomo OB pat¡ent basod ot/tcome OR pat¡ont 

rêported outcome mgasuro$).mp. 

7. inventory.t¡. OB invêntory.åb. 

8. ¡nstrumênt'.t¡. OR ¡nstrument'.4b. 

9, measute'.t¡, 
10. self report'.ti. OR s€f report'.abr 

1r.70R80890R10 
12. 6 0R 11 

13. 5 AND 12 

14. R€movo dr/pl¡câtos from 13 

15, Limit 14 to abstrêctÞ 

16. L¡mit 15 to Engllsh lânguago 

NO'IE: Sêêrch strat€gy as conducled in ovid Medl¡nê. 
AbbrÊviat¡ons: ab, ab;tract; CINAHL, Cumulat¡ve lndex to Nursing ånd Allied Heslth L¡terature; exp, term explosion; mp, fr€ê lext seârch for a term; PBSC, 

Psychology and Behavioral Sciênces Collectioñ; ti, titlê. 
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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


PROM3' Valuê in lmprov¡ng Cancor Care Outcomes 

Author and Publicat¡on 
Year 

Bêrry €t â1,17 2011 

Boy€s êt al,1€ 2006 

Braokên €t å1,1s 20li 

Carlson et al,2o 2010 

Cloolsnd êt â1,4o 2011 

Detmar €t s1,21 2002 

Ganz êt s1,22 2OO0 

Girgß €t å1,23 2009 

H¡lãrius €t al,z' 2008 

Hoêkstra et a1,26 2006 

Keamêy et al,ar 2009 

Klinkhammer-SchâlkB et 
ãl,28 2012 

Kornblith €t â1,42 2006 

Tahlo AZ lntetuont¡on and Outcom6 Assessment PROMS Us6d in the 24 Stud¡es Rêviewed (n = 26 årticlês) 

Sams ¡ntervention/Outcom€ Intêru€ntion PROM(sl Outcom€ Æs€ssmont PRON¡(S). PBOM(s) 
sDs Audiorocorded coñsultst¡ons No 
EORTC OLO-C3o 
Pain sc€16 
Ft ro€ 

Author-dêvoloped quost¡onnake regarding cl¡nic v¡s¡t 
duration; clinic¡on evåluEtion c¡l tho int€rvêntion 

sss 
Physicâl syrnptoms scalôs 
HADS 

Phvsical symptoms scôlês 
HADS 

Yês, plus add¡t¡onêl PROMS 

scNs-sF31 scNSsF3l 
Påtienvclin¡cian acceptôbility suñey 

SIPP N4éd¡côl rêcords
'lntàrvéntioh 

€våluãtiôn invêntori€s 
No 

DT and problom ¡ist DT and problom list Yes 
PSSCAN part C PSSCAN part C 
MDASI l\4DASt Yes 

Authordevêlopêd folm for þâti6nt evalustìon of the 
¡ntþrvgnt¡oh 

EORTC OLOC3o Audio{€corded consultat¡ons No 
cooP 
WONCA 
Mêd¡cål records 
Author¡evelop€d f atigue sc€lê 
Pstient Såtisfaction Ouetionnaire C 
Physiciân sat¡sfaction w¡th communication 
sF36 
Patiênvphysician evå¡uation of the int€ùênt¡on 

Dsily diâry symptom cards 
CAFES (sêxual surhmåry scsl6) 

Då¡ly diâry symptom cards 
CARES (sêxual summåry scãle) 

Yes, plus add¡t¡onal PFOMS 

FAND Vhal¡ty Sca¡€ 
HADS 

EORTC OLO-C3o 
HADS 

EORTC OLO.C3o 
Yês, plus additional PHOMS 

scNssF34 scNssF34 
NA-ACP NA-ACP 

Pâtient percept¡ons of improved commun¡c€lion 
EORTC OLGC3O Self-r6port communicst¡on quêstionnakê No 
EOnTC LC13 cooP 
EOBTC BR23 WONCA 
EOR-rC CR38 Cturt €udit 

PSO{ 
sF-36 
FACT.UClBCS 

Pat¡€nvnul6e evaluât¡on of the ¡ntsrvoñt¡on 
qu€st¡onnakô 

Ïh€ Symptom Mon¡tor The Symptom ¡,4onitor Yes 
Authori€v6loped symptom 

questionna¡¡€ int€grating tho 
CTCAÊ grôding systom snd the 
CSAS (êl6ctron¡c v€rs¡on) 

Author¡èvêloped symptom quêstionnã¡rê 
¡ntegrat¡ng the CTCAE grâd¡ng systom ond tho 
CSAS {papêr-bãs6d vêrs¡on) 

Yê6 

EORrC OLC-C3o 
EOBTC BR23 

EORTC OLC-C3o 
EOBIC BR23 

Yes, plus âdditional PBOMS 

Mod¡cal records 
HADS 

EORTC OLO{30 
HADS 

EORTC OLGC3O 
Y€s, plus âdd¡t¡onãl PROMS 

l\ros-sss ¡/40s-sss 
GDS.SF 

OARSO, physicâl hêslth subsca¡€ 
Ut¡lizslion of m€ntal hoålth ând psyohosoc¡al 

s0NGe6 scâle 

GSFE 

Patient sotisfact¡on w¡th resêârch progft¡m 

(cont¡nuêd on following pag6) 
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Tabtã Ait. lnlêrvent¡on and Outcomê Assessment PROtvls Used in thê 24 Studies Beviewêd (n = 26 årticles) (continued) 

Author and Publication 
Y€ar 

Maunsell €t a1,27 1996 

Mclachlân et a1,23 2oo1 

M¡lls et al,'?s 2009 

N¡cklåsson $ â1,3o 2013 

Rosenbloom et å1,31 

2007 

Rulsnd et a1,32 2010 

Sarnâ,33 1 9gB 

Ta€nzor el al,3a 2000 

Tak€uch et s1,35 2011 

Th6\¡\/6t êl a1,36 ?009 

Trowbridg€ €t 41,37 

1997 

Vêlikova et al,3s 2004 

Volikova et al,3s 2010 

lnt€rvêntion PBOI'/i(s) 

GHO-20 

CNO-sF 

EORTC OLO"C3o 

BDI-sF 

EORTC OLO-C3o 

EORTC LCl3 

EORTC OLO-C3o 

EORTC LC13 

FACT-G 

Cho¡cê ÍTPA 

SDS 

EORTC OLGC3O 

EOBTC OLO-C3o 

HADS 

DT 

SPHERE-Short 

EORTC OLO-C3o 

HADS 

EORTC OLO-C3o 

HADS 

Outcom€ Assessment PROlvl(s)' 

GHO-20 

Social Suppon Ouostioñnâirê 

LES 

PSI 

Percêpt¡ons of hêalth ånd wor¡es âbout heahh 

Numbêr of v¡sits to HP 

M€dicâl rêcords 
CNO-sF 

EORTC OLO-C3o 

BDI-SF 

Pat¡ent satisfsction 6ufvêy 

FAC-I-L TOI subscã16 

POLI 

lJt¡l¡zåt¡on of diary 
Pat¡ênvcliniciôn communicatioñ checkl¡st 

I\/êdical r€cords 

FLIC 

Brief POMS17 

PSO- l 

Clinical treatm€nt changes survey 

Choicê ITPA 

Chsrt oudit 

SDS 
PDIS 

Exit ¡nteNiew 
Mgdicsl r€cord ôud¡t 

Audio-recorded consultat¡ons 

lvl€dical records 
scNS-sF34 
Satlsfåct¡on with intsrvðnt¡on, L¡kel scåles 

Pain invêntories 

PMI 
Chart åud¡t 

Audicr€corded consulbt¡ons 

FACT-G 

Physic¡ån usê of OoL ¡nformåtion chêcklist 

MCO 
Satisfaction with care, single-ìt€m scalês 

lntery€nl¡on €valuation quost¡onnairês 

Sam€ lnt€rvention/Outcome 
PFOM{s) 

Yes, plus addrtional PFOMS 

Yes, plus add¡t¡onal PROMS 

No 

No 

No 

Yês, plus odd¡lional PROMS 

Yes 

No 

No 

No 

Yes, plus ådditional PROMS 

No 

No 

JonRNÀr, o¡ CuNro^L ONcoLocY 
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PROMg' Value ln tmpþslhg Cancor Csre Outcomcs 

Outcomo 

Mênopausâl symptom distr€ss 

A xiëty 
Depression 
Ovoråll supportive cåre n€ods 

N€ed for help 
Psycholog¡cal n€eds 

lnformatìon needs 

Pat¡ent cârê and suppon 
Physicâl and da¡ly l¡v¡ng 

Ssxual functioning 
OoL 

Role funct¡oning 

Emotional/psychological f unctioning 

Cognitive functioning 
Social functioniñg 

Phys¡c€l functioning 

Physicâl and f unct¡onsl well-bêing 
Mentâlheâlth 
Vilality 

Bodily pa¡n 

Nâuseå 

Hardship owing to cancer 
OvâmllOoL 

Ssv6rity 
FatigÆ 

Pa¡n 

Lôck oÌ appôt¡tê 
Shortn€ss of br€oth 
Sorê mouth/thoat 
Cough¡ng 
Sl€€plêssness 
Hand+oot syndrome 
Nausêâ 

Constipat¡on 
Diaíhêa 

Vomit¡ng 

Trblo À3. Evaluat¡on of PFOM lnt€rvent¡on 

ES (d 

- 1.18 

-0.07 
-0.15 
-o.20 

0.5836 

-0.16 
0.5036 

-0.29 
0.5333 

-0.47 
-0.34 

0,4630 

-0.49 

-0.04 
-0.12 
-0.18 
-0.1131 
-0.20 

0.10 

-0.05 
-0.01 
-0.0431 
-0.07 
-0.16 
-0.1231 
-0.04 
-0.20 
-o.41 
-0.10 

0.08 

-0.08 
-0.07 
-0.1631 
-0.0531 
-0.05 
-0.1431 
-0.59 
-0.35 
-0.04 

-0.37 
-0.26 

0.04 

-0.04 
0.05 
0.32 

-o.37 
-0.31 

0,42 

-oa4 
-0 18 

o.24 
0.0 

0.06 
0.33 
0.01 

-0,09 
-0.05ro 
-0.30 

Effects on Pslient Outcomôs 

95% Ct'l 

-1.68 to -0,6712 

-0.41foO.27% 
-0,73 to 0,43,3 

-0.46 to 0.06'?3 

-0.73 to 0.4018 

-0,86 to 0.2813 

-1.05 to 0.1018 

-0.91 to O.24tB 

-0.96 to -0.0222 

-0.26 to 0.19,3 

-0.40 to 0.1621 

-0.41 to 0.0523 

-0.48 to 0.07'?r 

-0.25 fo 0.4442 

-0.27 to 0.'18'3 

-O.24 to 0.2223 

-0.35 to 0.21'z1 

-0.39 to 0.0123 

-O .32 to O.2421 

-0.55 to 0.1542 

-0.95 to 0.142e 

-0.38 to 0.18,1 

-0.38 to 0.5422 

-0.36 to 0.2021 

-0.35 to 0.21'z1 

-0.28 to 0.17,3 

- 1.16 to -0.0120 
-0,70 to -0.001,6 
-0.38 to 0.31Æ 

-0.77 to 0.0426 

-0.63 to 0.1241 

-0.36 to 0,4426 

-0.¡14 to 0362õ 

-O.35to 0.¡6,6 
-0.05 to 0.6941 

-0.77 to 0.0325 

-0,71 10 0.09'z6 

0.05 to 0.7yr 
-0,84 to 0.0426 

-0.55to 0.20É1 

- 0.1 6 to 0.6426 

-0.40 t9 0.40?6 

-0.32 to 0.4341 

-0.07 tÒ 0.7326 

-0.36to 0.38.1 

-0,65 to 0.48]3 

-0.65to 0.04€ 

Eff€ct Charactârizêtion+ 

+ 

a 
I 
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+ 
t 
1 
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T¡hlo À3. Evaluation of PROM lntervention Elfects oñ Påt¡ont outcomes (continued) 

Outcome 

D6pression 

Psycholog¡cal distres6 

Fåtigue 

Pâin 

Lack of âppetite 

Shortness of breâth 

Coughing 

Sleepl€ssness 

Constipation 

Diarhea 

Vom¡ting 

Skin rash 

5016 mouth 

Metallic taste 
Hot flashes 
HandJoot syndrome 

Overall distrêss 
Digtrooc 

Vom¡ting 
Naus€É 

Diarrhea 

Hand-foot syndromê 

Sorê moutMhroat 
Fat¡gus 

Overall 

Health status 

Worry about h€ålth 

Work¡ng dur¡ng åssessmonl 

Houls work€d pet wêok 
Hous€hold âctivit¡€s peformed 

Engag€m€nt in soc¡al activitiês 

Engagemsnt ¡n l€isurê activ¡ties 

Engagoment in physical activ¡ties 

Marital sãtisfaction 

ES (d 

0.08 

-0.01'0 
-0.15 
-0.09 
-o.42 

-0.07 
-o.29 
-o.2041 
-0.33 
-o.29 
-0.19 
-0.06 

0.34 

-0.40 
-0.10 
-0.06 
-0.1041 
-0.73 
-0.06 
-0.32 
-0.88 

0.0141 

-0.98 
-o.05¿1 

-0.06 
0.25 
0.0641 

-0.06 
0.75 
o.2341 

-0.15,o 

0.06 

-015 
0.0 

0.35 
0.33 

' -0.31 
-0.0231 
-0.16,0 
-0.01 

0.0 

-0.10 
0.01 

-0.05 
-0.08 
-o.23 

0.14 

-0.02 
0.0 

s5% cff Eff ect Charåcler¡zation+ 

-0.491o0.641ts 

I 
-0.34 to 0.16t 
-0.76 to -0.074'? 

-0,49 to 0.20e 

-0.62 to 0.47'5 

-0.60 to 0.0213 
+ 
a-O.781o o,122õ 

-0.74 to 0.1526 t 
t-0.55 to 0.1813 

-0.50 to 0.3825 

0.11 to 0.79'?5 

-0.85 to 0.0425 

-0.57 to 0.3725 

a-0.79to 0.6713 

+-1.291o -0.1725 

-1.60 to 1.4913 ! 
-0.90to 0.2726 

-2.10 ro 0.3716 

+-1.83 to -0.1326 
t 

-1.60 to 1.491s t 
-0.58 to 1.081s 

a-1.17 to 1.051s 

-o.48to 1.981s 

+ 
t 

:t-0,32 to 0.4241 

-0,62lo 0,22!1 :t 

-0.37 to 0.37¿1 t 
+-O.O2to 0.7241 

-0,06 to 0.7041 

!-0.69to 0.0641 

-0.34 to 0.33'?7 

-0.34to 0.344 

-0.39 to 0.20t 
-0.28 to 0.3027 

:t-0.30'to 0.2027 

-o.33 to 0.1727 

-0.481o o.0227 

-0.11 1o 0.3927 

-0.27 lo 0.2327 

-O.25 ro O.2527 

NOTE. Noostive ES denot€ more låvolable outcomês (og, less sêv€r¡ty ol b€tt6r scoles) for th6 intervêntion group, snd vlcê vsrsâ. ES w€re not calculated fol 
;;i;"üJÏ;Ë r¡*-f;ñàã pÀ;ntãràntion o"t"noon{rõ¡p d¡fterêncei in thê outcome in quêstion, or where no rolovant data werê avâ¡lâblê where dâtå were 

ãva¡iatte, Uut nosucn dasetine comparisonswere perforñed/stated, bas€l¡ne scores/percentag€s w€re comparod using two-tailod independent samplo tt€sts' thus 

ensuring that postintervønt¡on scores werê not a;esult of preintêNent¡on differ€nces. Whon.stud¡es le€oned rêsults åt morê th¿n one t¡me point, lhe finâl t¡m€ 

ootnt wãs useà. thus ensurino independence oidatâ;hence, eôch study contributed ño moro than one ES for a spec¡fic oulcomo ¡4 For stud¡es with more thañ onê 

Ëi lÀi" *¡""r"t"¿ ¡t different interveni¡on PROMS werê usêd; however, if the same intervention PRoM was used, one ES wasã;;ä,ñ-"-#Ëü. ;;;iã 
thât th6 effect wås nons¡snificant but no stâtistics were provided ES was;;tiì;ä üsi;;;; ñãËã-ã"p",irìntåi u","r" effêcrs. lf a study indicated 

"onrrotentêred as z€ro, 
Abbr€v¡ations: ES, eftect sizes; PROM, patiênt-r€ported outcome moasure; OoL, quality ol life' 

'ES calculat¡ons were pedormod only in those studios for wh¡ch ônough dåtô wero ava¡lâblê 

+Where no 95yo Cls aie reported, nót ênough datâ wore ava¡lâblê to calculate thom 
iBãsêd on pvâlúes (p<.ds) and direct¡on;i fâvors thê int€rvention group{P<.05}; - favors the controlgroup (P< 05)i a r€pr€sents P> 05 
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PROM8' Valu€ ¡n lmprovlng C¡nc€r Ca¡é Outcomsg 

lrbl. 44, Evaluetlon of PROÍVI lntêrvenrion Eff ects on Procêsses ol Care 
Outcom€ 

Action 
Enrolled onto m6d¡c6l tr¡61 

Mot with other survivors 
Part¡c¡pated in patisnt-support group 
Consultëd Vôåtlng oncolog¡st 
Consulted famity physician 

Consulted othÞr phys¡cisn 
Had consultation for CAM therâpies 
H6d psychiatridpsychological consultation 
Sought hêlp b€cause of fs€l¡ng deprsssed/sad 
Hod s confidant 
Psrt¡cipst€d in ¡€lâxation åct¡v¡t¡es 
Mado dietary chsnges 

Discuss€d 
Nausearomting 

Appêtite 

lnsomniB/sl€ep problems 

Fåtigue 

Bowel pattem 
Constipation 
Diarrhêa 

Concentrat¡on 
Appêsrance 
lmpact on ssx 
Broath¡ng/dyspnea 

Outlook 
Cough 
Fêver/ch ills 

Deprêssion 
Suic¡dãl ideâtion 
Symptoms of illness 

Physicâl funct¡oning 

(continued 

Es (d 

-0.15 
-0.14 
-0.02 
-o.22 
-0.002 
-0.î0 
-0.18 
-0.02 
-0.11 
-0,27 
-0.06 

0.13 

-0.06 
0.22 
0.023s 

-0.07 
-0.06 
-0.09 
-0.4033 
-0.34 

0.06 

-0.05 
-0.66 
-0.6433 
-0.13 

o.02 

-0.10 
-0.013,€ 

-0.05 
-0.30 

0.0 

-0,13 
-0.3433 
-0.06 
-0.38 

o.14 

-0.40 
-0.67 
-o.29 

0.19 

-0.58 
0.01 

-o.77 
-0.1533 
-0.18 
-0.40 
-0.05 
-0.05 
-0.03 
-0.12 
-0.26 
-0.07 

o.02 

0.03 

0.26 

-0.2130 
-0.18 
-0.98 
-0.05 

orì following page) 

95yô Cr+ 

-0.53 to 0,222t 

-o.411oo.1427 
-o Ã7.ta 0,4347 

-0.52 to 0.0914 

-0.331o 0.3227 

-0,38 to 0.1827 

-0.64 to 0.19,7 
-0.44 to O.t+027 

-0.41 to 0,1927 

-0.67 to 0.1327 

-0,43to 0.3227 

-0.14to0.41,7 

- O.26 to 0.1411 

-0.08to0.522a 

-0.411o0.2721 
-0.24 to 0.1317 

-0.4t to0.2224 

-0.65 to -0.0330 
-0.25 to 0.37,1 

-0.23 to 0.'13r7 

-1.00 to -0.3224 

-0.60to 0.2421 

-0.16to0.1917 
-0.39to 0.202a 

-0.36 to 0.2530 

-0.62 to 0.0321 

-0.19to0.1917 
-0,4i, to 0.172a 

-0.36to0.2530 
-0.69 to -0.0721 
r0.05 to 0.3317 

-0.72 to *0.0814 

-1.04 to -0.302a 
-0.64to0.0717 
-0.07 to 0.4517 

-0.99 to -0.1717 
-0.14 to 0.1917 

-1.221o -0.3324 

-0.48 to 0.'133o 

-0.82 ro 0.0221 

-0.24 to O.1517 

- 0.24 to 0.1411 

-O.211oo.1517 
-0.36 to 0.1317 

-0.89to 0.3617 

-0.38 to 0.2330 

-0.52 to 0.56rs 

-0.15to0.21r7 
-0.10 to 0.ær4 

-0.4a to 0.1330 

-'1.31 to -0.6421 
-0.26 to 0.17re 

Effêct Charâcterization+ 
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Tablo A¡t Evaluation of PROM lnteNent¡on Effêcts on Procêssøs of Care 

Outcomê 

Emotional funct¡oning 

Sociâl funct¡on¡ng 

Cognit¡vê function¡ng 

Da¡ly functioning 

Role functioning 

Sêxuâl problems 

lmpact on famrly relat¡onsh¡ps 

Existential lssuês 

Financial issuês 

Medic€l/technical issuês/êffects of tr€atment 

Over¡llcond¡l¡on 
GlobalOoL 

No. of concerndsymptoms d¡scussed during consuh6tions 

No. of concsrntìssues chârted on pationt records by nurses 

No. of conc€rnt¡ssuês chan€d on pat¡onl records by phys¡cians 

No, of concôrns/¡ssues chaned on patiêñt records by hêahh 
professionals, mixôd samplê 

Avoragê duration of contact 

Sst¡sfsct¡on with nursing care 

Sâtisfaction wdh informôt¡on r€ceived 

Salisfact¡on with supporvr6pporvcommun¡cÊt¡on 

ES (o1 

-0.11 
0.05 

-o.2418 
-o.44 
-o.t7 

0.26 

-0,19 
-0.14 
-0.18 

0.1933 

-o.21 
0.05 

-0.49 
-0,16 
-0.08 
-0.66 
-03333 

0.0 

-0.36 
0.14 
0.38 
0.01 

-0.1533 
0.33 
0.70 

0.06 
0.30 
0.0 

0.10 
0.02 
o.27 
o.23 

0.37 

-0.01 
-0.45 

0.r0 

-1.09 
-0.4136 
-0.38 
-0.54 
-0.683' 
-0.3332 

-0.49 
0.18 

-0.08 
o.12 
0.093s 

0.03 
0.09 

-0.56 
-0.16 
-0.50 

0.18 
0.03 
0.0 

-0.0731 
-0,04 
-0.37 

0.13 

(continued on following pag€) 

9590 Crt Eff €ct Chårâcter¡zation+ 

-0.28 to 0.0717 

- 0.281o 0.3724 

-0.75 to -0.133o 
-0.4€ to 0.1421 

-0.29 to 0.8'l2e 

-0.38 to -0.011s 
-0.37 to 0.0817 

-0.59to 0.23'?4 

-0.51 to 0.103o 

-0.491o0.62æ 
-0.93 to -0.0421 
-0.381o0.061s 
-0.35 to 0.1817 

-1.191o -O.12u 

-0.31 io 0.3130 

-0.97to 0.25'?1 

-O,22 to O.5024 

-0.19 to 0.942e 

-0.18 to0.2017 

-0.23 to 0.902s 

0.37 to 1.0321 

-0.16 to 0.281e 

-0.25 to 0.85'?s 

-0.31 to 0.31æ 

-0.201o 0.4130 

-0.53 to 0.582e 

-0.04to 0.5730 

-0.33 to 0.78'zs 

-0,20 to 0,96'e 

-0.24 ïo O.2111 

-0./6to -0.14ro 
-0.21 to 0.4130 

-1.67 to -O,523a 

-0.66tÕ -0.1021 

-O,81to -0.2724 

-1.04 to 0.053¿ 

-o.07 lo 0.4327 

-o.24 tc' o.0917 

-0.13 to 0.372s 

-0.27to0.33s 
-0.19 to 0.3721 

-1.40 to 0.2823 

- 1 .1 6 1o 0.842Ê 

- 1 .12 to O.122e 

-0.36to 0.7234 

-0.53 to 0.60'ze 

-0 64 to 0-54e 

-0,61 to 0.632e 

-0,66to -0.0921 
-0.05to0.311e 
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PROMS' Vofue In lmprov¡ng csncer Crre Outcome¡ 

T¡bl6 Â{. Evaluation of PROM lntervêntion Eff6cts on processês of Cãrê (continu€d) 

Otrtcom6 ES lol 95% CrT Eff êct Characto zation+ 
Sat¡sfâction with help rocêiv€d âbout importañt problems 
Sat¡sfsclion w¡th involvement in decisionfisking 
Såt¡sfaction w¡th HPs åddressing patient n€eds 

Overall satisfaction with caro 

Oversll satisfsction with intérv€nt¡on 
lntôN€nt¡on acceptabil¡ty, comfortablg with us¡ng the 

sy6tem 
lnterv€ntion âcceptability, system €asy to us€ 
HP satisfsction with cl¡n¡cat encount€r 
HP action 

No. of act¡ons takon/mêdical decisions made por patient 

R6forred to psychosocial câre or other provider 

Prescription of mêd¡cation 

Odering tests 
Chang¡ng/stopping chemotherapy 
Offer¡ng counsel¡ng on managing h€âlth probl€ms 

HP swar€noss of patiênt outcomss 
Phys¡cal 

Fêelings 

Då¡ly act¡v¡t¡6s 

Soc¡âl âct¡v¡t¡€s 

Ovorall health 

Pain 

Fâtigu€ 

OoL 
Prevâlênce of pâtiênts undsrtr€åted for på¡n 

0.69 
0.14 

-0.3s 
0.13 

-0.39 
-0.083€ 

0.3331 

0.13 

-0.52 

-0.49 
-0.59 

0.021 

-0.40 
0.1633 

0.0231 

-0.32 
0.08 

-0.31 
-0.01 

0.11 

-03220 
0.04 
0.26 

-0.41 
-0.11 
-0.05 
-0.26 

-o.21 
-0.16 
-0.13 
-0.28 

0.09 

-0,09 
-0.50 
-0.20 

0.19 

-0.54 
020 

-0.15 
-0,18 
-o,27 
-0.o7 

O.20 lo 1 .1742 

-0.42to 0,?12ø 

-0.90 to 0.194 
0.44 to 0.09æ 

-1.92 to 1.16,3 

-0.44 to 0.69æ 

-1.031o -0,014'? 

-0.94 to -0.0440 
-0.14to -1.05ao 

-0.94 to 0.1534 

-0.62 to -0.0230 
-O.27 lo O.421s 

-0.87 to 0.263€ 

-0.31 to 0.282¿ 

-0.22 Io 0.4326 

-0.18 to 0.261e 

-0.07 to 0.6024 

-0.72 to -0.0937 
-o.45lo o.2224 

-0.38to 0.2724 

-0.65 to 0.1421 

-0.40 to 0.1424 

-0.69 to 0.2721 

-0.43 to 0.1 1 
2a 

'0.66 to 0.3921 

-0.56to -0.012 
-0.41 to 0.59'?1 

-0.35 to 0.182 
-1.05 to 0.0621 

-0.47 to 0.074 
-0.27 .to 0,64?1 

-O.82 to -0.274 
-O.34 to 0,7421 

-O.41 ro O.12% 

-0.68 to 0.2321 

-0.54to 0.024 

-0.33 to 0.1d7 
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Kotronoulas ot 6l 

Isblo 45, Evâluat¡on of PROÀ/ lntêN€nt¡on Efl€cts on Hêalth Sorv¡ce Outcomês 

Outcom€ ES (o) 95% Cr Eff ect Charâctor¡zat¡ont 

Self-refêrrâls 
-0.10 
-o.20 

-1.O2to0.8222 
-o 44 to 0.0420 

Påt¡ênt contacts with hêalth profêss¡onål 

Patieñt use of mêntâl health sêñic€s 

-0.85 
-0.15 

0.18 

-1.10 to -0.5927 
-0.45 to 0.1630 

-0.45 to 0.82a2 

NOTE, Nêgativê effôct s¡zes dênotê more favorablg outcom€s (eg, more lrequent usê of señic€ or moro contacts) for the intervent¡on group and vice vorca ES 

wer€ not cal-culated for controlled tfials that rêpofted preintervention beÌwêên{roup dift€rences in the outcomo in quest¡on olwhêre no rêlevant data wele availabìe. 

Wherê datå w€re avaitablê but no such basêliiìo comþsrisons wêro podormed or stat€d, bâseline scor€s/porcentâges werô compar€d using two-tailed ¡ndepend€nt 

såmple tt6sls, thus ensur¡ng that postint€Nention scores were not becausê of pre¡ntorvont¡on diffêfênces. When stud¡€s reportêd rêsults st more than onê t¡me 
poiñi, the finâlt¡m€ po¡nt waã used, thus ensuring independênce of dâtâ, H€¡cê, eôch study cont buted nomor€than one ESlora specif¡c outcomo.la ForstudÉs 
with more than one expsrimentsl group, sepãråte ES werê cålculated if diffêrent ¡ntervention PROMS wero used; howêver, if the sam€ intêrvêntion PROM w8s 

usêd, onê ES was calculated bôs€¡ on poo¡ed e¡perimental versus control effects. lf a study indicat€d that úo effoct wås nonsignificant but no stât¡stics wer€ 
providod, ES was enter€d ås zêro, 

Abbrev¡ations: ES, eff€ct siz€i PROM, patiênt-reported outcomê moasure 
-ES calculâtþns were p€rformed ontv in those stt diês for wh¡ch enough datå were âvarlâblo. 

tBasêd on P valu€ { P < .05l and dir€ct¡on; + (P < .05 favors inteñênt¡on group); - P<.05fåvors conttolgroup)i I {P > .05}. 
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Absltaclj Baclgtound, There are numerous head and neck 
report lhg inclusion of two psychotogicat domains (mood, anxiety) 

spec¡fic quality ol l¡fe quest¡onna¡res, each having its own merits 
t0 the most recent rel¡nement of the quest¡onna¡re (version O). 

and d¡sadvantages. The Univers¡ty ol Washing o; questionnaire cross-secN¡onal survey was performed ¡n Apr¡l^!^"ryd. !2000, Quest¡onna¡res were sent to 1gg pat¡enùs alive and diseäse ha6 been w¡dely used and is notable by the inclusion of a 
shoulder dystuncl¡on doma¡n, doma¡n ¡mportance ratings, and 

free after surgery for oral and oro-pharyngeal rnalignancy. Be_ 
patient. fr€e text, lt is shod, simple ìo process, and prov¡des plies were rece¡ved from 14S patientÊ (79ol" response rate¡. 
cl¡n¡c€lly relevant information. However, it has lacked ány psy_ 

Results The new domains (mood and anx¡sty) corre_ 
chological d¡mens¡on of quality of life. The a¡m of this study wás io 

lated sign¡f¡cantly !,vith the emotional funct¡oning domàins from 
th€ EORTC C30 and w¡th the pain and appeãrance domains 
of UW-QOL, There were also sign¡f¡cant correlat¡ons between the

Conespor¡derce loj S. N. Rogers "global quality ol l¡f€" item and the two new domains. Mood (p = 
Ethlcal_approval.was giv€n lor this sludy by the South S€non Ethtcat 

.005) and anx¡ety (p < .001) scores were associated with patient 
U!rnmn€o,_^Ur, Yueh ¡s supported by a Career D€velopment Award age but wilh no other clinicodemographic variable. 
(r¡Frul,-9d3tu) trom the Heatth Serv¡ces Reseatch & Dev¿¡opment Sea_ Codugidl The addition of mood and anx¡ety doma¡nsvice ot the Veterans Heatth Administrat¡on, Dêpartm€nt ol Huñan Aftairs, makgs the UW-QOL v€rsion 4 a single b¡oad measure suitablethê v¡ews êxpressed in thls arlicle are those ol thê aulhoÍs ånd do nol 
necessa ly reprosenl lhe views ot thê Deparlment of Veterans Aftsts. 

for effect¡ve health-related quality of l¡fe evaluation ¡n the rout¡ne
cl¡nical seting. @ 2OO2 W¡ley per¡odicals, lnc. Head l,teck 24,1O æ02 Wiley Per¡odicats, tnc. 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,l'2 and in the past 
they have tended to be used for research rather 
than routine clinical practice. The benefït of a 
short questionnaire is that it can be self-
completerl by the patient, Sadura and coworkersg 
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 longitutlinally. Thus' 
each patient will complete a questionnaire on 
geveral occasions from baseline þretreatment) to 
1 year and annually thereafter' The administra-
tion of questionnaires adds an additional burden 
to clinical (ease of processing is an 

"esoutcestimportant feature in questionnaire selection)' 
Despite their brevity, questionnaires can give 
clinicalty useful information,6-7 and their routine 
inclusion as an outcome meaaure in head and 
neck units is to be encouraged. 

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

torial, allowing sufficient detail to identify subtle 
change, (3) it provides questions specifïc 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 
scale, and three new single-item "quality-of-Iife" 
questions were also added.s In version 3, two new 
domains (taste, saliva) were added, and the em-
ployment d.omain was dropped (Table 1).10'11 

And, rather than asking patients to rank order 
the importance of each indivrdual 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,ro but version 3 still did not 
include an emotional domain. Because HRQOL 
refers to the physical, emotional, and socia-l 

impact of diseases and their treatments on 
patients' Iives,12'ls the emotional domain is an 
essential component of a broad quality-ofJife 
outcome measure. Mood was chosen as an 
appropriate domain to capture depressive mor-
bidity. Previous work by Allen and colleaguesla 
has shown that "depressed mood in the last 
month" had the strongest item-total correlation 
to a brief depresgion asseesment 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 l. Summary of development of the UW-QOL. 

Doma¡n Version 1 Vêrsion 2 Version 3 

X 

Appsarance 
Pain 

X 

Activity X 

Recrealion X 

Swallow¡ng X 

Chewing X 
XSpeech 
XShoulder 

Taste X 

Saliva X 

l\4ood 
Anxiety 
Employment X X 

Global OOL items X X 

Free text X X 

lmporlance rating X X 

Vers¡on 4 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
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The purpose ofthis cross-sectional study was to 
report version 3 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 ve¡sion B has been ¡e-
ported in a UK population and the first time 
vcrsion 4 has been described in the literature. 

There is considerable value in a HReOL 
questionnaire that is widely acceptable to hlad 
and neck cancer centers and units. It is possible
that the ad<lition of two new psychological do_
nains .(UW-QOL version 4) will make the ques.
tionnaire a rea-listic outcome measure in routine 
practice. It is hoped that úhis article will help to 
endorse this proposal. 

SUB.'ECTS ÂXD METHODS 

Pat¡ents. On the departmental oncology database 
between 1995-1999, there were 2g0 previously
unheated patients with oral and oropharyngeal 
squamous cell carcinoma. patients with a previ_ 
ous malignancy were excluded. AII patientJ were 
treated by primary surgery with or without aclju.
vant radiotherapy, sixteen had failed to âttend 
or,rtpâtients clinic in the preceding year and were 
therefore not sent a questionnaire, Of the re_ 
maining 274 patients, 84 were known to have dierl.
A further seven were excluded from the study,
because they were already completing question_ 
naires in a study using the lM-eOL v2. Thus on 
March 15, 2000, version 4 was sent to 1gB sur. 
viving patients. If a repty had not been received 
within 3 weeks, one further request was made, 

llearu¡ea. In version 4, the tìvo new domains 
ar.e mood and anxiety. Mood has a õ_point_Likert scale; My mood is excellent and unaf_ 
fected by my cancer, My mood is genera-lly gooil
and onþ occasionally affected by my cancãr; I 
am neither in a good mood nor depressed. about 
my cancer; I am somewhat depressed âbout my
cancer; I am extremely depressecl about my 
cancer. Anxiety has a 4-point Likert scale: I am 
not anxious about my cancer; I am a little 
andous 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 (beet), consistent with the ex_
isting algorithms of the LJW-QOL. The impor_
tant.rating schema was modfied ø include 
mood and anxiety, thus patients were asked to
tick up to 3 of 12 boxes. 

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 answered, 
no composite score was calculated. Scoring is 
scaled, so that a score of 0 ropresents the wãrst
quality of life, and a score of 100 represents the 
best quality of life. 

In our study, the employment domain for theq{-Qqt vl was included, so that a composite
IfW-QOL score from version 1 could be comfared, 
Patients were also sent the emotional functionins 
subscale from the EORTC C8013 (e 2t_24) anã,
dry mouth, sticky saliva, sense of smell items 
from the EORTC H&N86.16 The EORTC items 
we_re included to allow comparison with the taste,
saliva, mood, and anxiety domains in the newesi 
version of the UW-QOL. 

Statllt¡cat othod!. Internal consistency wâs 
measured with Cronbach's alpha. If an item fails 
to correlate well with the other items, we can 
expect to see the alpha value riee in its absence,
Factor analysis was conducted to group individ_
ual questions with strong correhlion into 
discrete clusters or const¡ucts. A conventional 
varima¡r method of rotation was used.16 The 
loading of an item on a factor reflects the corre-
lation of that item to the mathemâtically deriverl 
"latent" factor. Patients were divided into 
roughly three equal groups on the basis of time
fron operation, the cut off points being chosen 
before any QOL analyses took place. lhã bvel of 
statistical signifrcance wae tâken as p < .06, but 
care should be taken on the interpretation of 
borderline significance, because many statistical 
tests were done. 

NESULÌS 

Questionnaires were sent to 183 patients, antl 
replies were received from 14õ of these, giving a 
797o response rate. The median time from óp_
eration was 830 days (2 years B months), with 
an interquartile range (eR) of 322 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 667o weye 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 ø have 
radiotherapy. Otherwise, there were no obvious 
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Table 2. Patient characterisl¡cs. 

Time from first operation 

<500 days 500 999 days 1000+ days All pat¡ents 

Age 65+ 
lvlale gender 

40% 
72% 

(2't l53l 
(3e/54) 

39"/" (22157) 
63% (36/57) 

39% (26166) 

64% (42166) 
N"ß (711178) 
65% (118¡82) 

Poster¡or site 
Tumor s¡ze 3-4 
Flap surgery 
Radiotherapy 

371" 
337" 
700/" 

æT" 

(1e/51) 
(17151\ 
(35/50) 
(28147\ 

21o/" (t3154) 
46% (26156) 

æ"/" (44155] 

47o/" (26155' 

29% (19165) 
41% (27ß6) 
78y" (50ß4) 
431" (28ß5) 

æ% (531174)
w" F1h77) 
76% (1321173) 
49o,6 (841171) 

Table g¡ves % (numbo, oÍ cases). 

trends of these variables with time from opera- The taste, saliva, mood, and anxiety domains 
tion. The response rate varied most by type of correlated witJ: the relevant iteme from the 
surgery, with 907o response (37 of 41) from EORTC questionnaire (Iable 4). The strongest 
patients having had primary closuÍe, laser or correlations involving taste and saliva were with 
split skin graft (ssg) and 77Vo response (102 of the UW-QOL domains of swallowing and chewing 
132) for those having had flap surgery. There and with the dry mouth and sense of taste 
were no other clear differences in response rate domains from the EORTC. The strongest corre-
by age group, gender, tumor site, tumor size, or lations involving mood and anxiety were with the 
radiotherapy. emotional functioning items and their domain 

There was little correlation between length of score from the EORTC and with the pain 
time from operation and the IJW-QOL v4 domain and appearance domains of the UW-QOL. Both 
scores (Spearman correlatione: median 0.04; IQR, HRQOL and overall QOL measures were associ-

-0.02-0.06; ranges, -0.19-0.17). Subsequent ated with mood and anxiety. For both these 
analyses were therefore for the group as a whole. global measures, the strongest correlationg were 
The distributions of domain scores for the IJW- with pain, activity, recreation, and mood (data 

QOL v4 are summarized in Table 3' The distri not shown). 
butions of scores for taste, sa.liva, mood, and Radiotherapy was strongly associated with 
anxiety show a pattern similar to most of the taste (MW, p < .001), the mean taste score being 
other domains in that there was no overly strong õ6 (SE 4) for patients given treatment and 77 (4) 

ceiling or floor effects. for those not requiring treatment. Best tast€ 

Table 3. Distribut¡on of domain scores. 

uW-OOl scores 

0 30 50 70 75 100 l\4ean SE % Best 

UW-OOL 
Pa¡n 
Appearance 
Activity 
Recreation 
Swallowing 
Chewing 
Speech 
Shoulder 
Taste 
Sal¡va 
Other 
lVood 
Anxiety 

3 
'1 

; 
18 
3 
I 

'tl 

3 
o 

4 
I 
4 

13 

19 

14 

14 
15 

29 

12 

2A 

83 
66 

71 

28 

37 

67 

45 
71 

54 

59 

44 
42 

42 
50 
86 

49 
51 

77 
73 
69 
72 
74 
58 

80 
67 
71 

72 

2 
2 
2 
2 
2 
3 
2 
3 
3 
3 

2 

42 
24 
31 

30 
38 

36 
63 
42 
45 

35 
37 

For each dú1ain the tabte gíves tftê nrmbet of pallenLs with each scorc, the nean and SE of patienl scores, and l|1ê porcentage of pat¡ents selactlng lho 
best rcsponse possible (1oo). The shaded arca denotes valLres ¡hat do no| exist Íor ttøl domain 
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Table 4. Spearman correlet¡on coeffic¡ents involving taste, saliva, mood ând anx¡ety. 

Taste Saliva lvlood Anx¡ety 

UW-QOL 
Pain 0.20 0.25 0.¡r5 0.41Appearancs 0.40 0.37 0.48 0.34Activity 0.38 0.40 0.41 o.2aRecreat¡on 0.39 0.45 0.39 o.27Swallow¡ng 0.49 0.60 0.36 o.24Chewing 0.51 0.5r 0.23 0.13Speech 0,35 0.30 0.29 0.15Shoulder 0.'f I 0.15 o.'t2 0.09Taste 

0.56 0.30 0.19Saliva 0.56 0.31 0.16lvlood 0.30 0.31 0.53Anxiety 0.19 0.16 0.53
HROOL, compared with month before cancer 0.26 0.28 0.26 o.25ln general, HRQOL during the pasl Z days 0.34 0.31 0.54 0.43Overall QOL during past 7 days 0.30 o.22 0.50 0.34EORTC 
Have you had a dry mouth? 0.45 0.78 0.19 0.10Have you had sticky sativa? 0.35 0.36 o.24
Have you had problems w¡th sense of taste? 0.84 0.54 0.41 

0.14 
0.28Did you feel tense? 0.16 0.1 1 0.59 0.51D¡d you worM 0.26 0.18 0.62D¡d you feel ¡rr¡table? 0.11 

0.57 
0.15 0.41 0.32Did you feel depressed? o.22 0.15 0.s5 0.48Emot¡onal f unct¡on (EF) 0.23 0.17 0.61 0.54 

Bold h¡ghlight¡ng denotos p < O.@1. 
Pange ol N ol pal¡enß: IJW-QOL v4: 157-143; M@d: 141; Arrxjety: t4O; EOBTC: 12A-\SO. 

scores of 100 were reported for 28% (lg of 64) ancl any single domain did not change the alpha
577o (39 of 69), respectively, similarly for saliva coefficìent to any great extent (range, 0.84-0.86). (p < .001), with mean saliva scores of 58 (4) and For the 16 IIW-QOL vB domains, rhe alpha81 (3), and best score rates of 27Vo (17 of 64) and coefflcient was 0,85.
6lVo (40 of 66). Weaker associations of taste and 
saliva with tumor site were also found (.01 < p < 
.0õ), with posterior tumour patients tending ø 
have the worse scores. Flap surgery also gãve 
greater problems with taste than other types of 
surgery þ = .002). Mood (p = .005) and anxiety
(p = .001) were associated with age group but not å 
with any other variable. Mean mood ,coì"" wu"" r
67 (3) for those aged less than 65 and Z9 (B) for 
older patients, The percentage of patients indi- Ë 

Ecating maximum mood scores (..best scores') were 
24Vo (20 of 82) and, SOVo (28 of 56), respectively.
Mean anxiety scorea were 65 (A) and 84 (d), E 

whereas best anxiety acorea were found for 22Vo v,(18 of 82) and 687o (32 of 55), respecrively. 
The 12 domains were considered together in 

10

0
the analysis of inte¡nal consistency for the com-
posite score. All the interdomain correlations 
were positive and are shown fo¡ each donain in " \þw&\\.q %q\ 
Figure 1, The shoulder domain correlated least FIGURE l. lnterdomain corretations for the UW-QOL_R, mood,with other domains. Cronbach's alpha coefficient anx¡ety, employment, Eâch box and whisker ¡s a summary of 12was 0,86 for a composite score. The loss of correlalions of that domain w¡th the other i l doma¡n. 
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FIGURË 2. scättefplot ol vèrsion 4 ('l2 domaln) composité scorè 
agalnst veßion t ánd 2 (g doma¡n) composllo 6corè. The change 
lrom 9lo 12 domalns was duo lo the dropplng ol the €mployment 
domeln and ths addlllon ol Ùlê tast6, s€llvâ, mood, and anxlety 
domaln6, 

An oxploratory factor analysis on the 12 
domains produced one dominant and th¡ee other 
main factors. The analysis explained 7l7o oÍ to-
tal variation, with the frrst factor accounting for 
4l% ânð, the ôther lact¡ry llEo, lO%, and, ïVo, 
respectively. The U\ü.QOL domains that loaded 
more strongìy 0oadings of 0,40 ând âbovê) onto 
the fi¡st factor were âppeârånce (0.46), swâl-
lowing (0.66), chowing (0.77), and speoch (0.66). 
Pain (0.30) and ta6te (0.36) had slightly weaker 
loadings on thie ñrst factor, The sècond fåctor 
wae compared of pain (0.46), activity (0,76), 
¡ecreation (0.69), and ehoulder (0.45), with pain 
(0.39) having a slightly weaker loading, Factor 
three was made up of mood (0.73), anxiety 
(0.?1), and âppearance (0.53), whereas factor 
four was made up of taste (0.45) and saliva 
(0.e6). 

\[e compared the composite version 4 (12 do-
main) scoree to the version 1 and 2 (9"domain) 
composito sco¡eg. The correlation wae very high 
(r = .94) with tight scatter (Figure 2). The version 
4 scores tended to be higher than the vorsion 1 

scoreg, because ùhe generally lower employment 
scoreß were omitted, The correlations between 
the composito ecores making up I domains (ver-
sions I and 2 excluding employment), I domains 
{versions 1 and 2), l0 domaine (vereion 3), and 12 
domaine (ve¡sion 4), were all !üithin xh€ varrge 
0.94-0.99. 

The coefficionts of corrolation betweon the 
four composite scores and tho HBQOL measure 

t(þ 
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FIGURE 3, 9570 conlid€nc6 lnlorvåls lor m€an coñposile scôrè, 
lor thê dlllorënt UWOOL v€rslons, r€sp€ctlvely, by UW-OOL-R 
global QOL quoËtlon. 

were 0.70, 0,72, 0.66 and 0.69. With the overall 
QOL measure, ths correlations were 0.ó6, 0.ó6, 
0.õ4, and 0.õ8. Ths relationship betwoon ovêrûll 
QOL and the composite ecorss is shown in 
Figure S. Tumor sizo, radiotherapy treâtment, 
snd type of surgery were strongly associated (all 
p < .001) with the composite scores of versions L, 
3, and 4, For example, the mean (SE) of the ver. 
sion 4 composite score was 65 (2) fo¡ those with 
larger tumor sizes (4+ cm) and 76 (2) for those 
with smaller tumô¡s: with radiotherapy, 64 (2); 
without radiotherapy; 78 (2); Ilap eurge$¡, 69 (2); 
primary closuro or laser, 79 (3). 

Chewing, spoech, swallowing, and saliva were 
the issues that wore the most importânt to pa. 
tiente in tho previous ? days (Table 5), Leaet 
important was recreation. 1l'his importance 
question was unanswered in 6% (8 of 145) of pa-
tients, and for one patient the relevant page was 
absent from the form. Patients $/ithin 500 days of 
operation and patients mo¡e than 1000 days from 
operâtion agreed on the såme four impottânt 
issues, with chewing ranked first and swallowing 
as socond. For patiênts within 600 to 999 days of 
oporation, their appearance (3) and activity (2) 
wsre also ranked as high as speech (1) chewing 
(4th equal) and swallowing (4tìr equal). Patients 
less than 6õ were less likely to raüe taÐte as 
important and more likely to rate mood (Table 5), 
Women rated appeârânee and taste more highly 
than men, whereas, men rated activity and 
speèch morè highly. Chewing was rated higher 
by pati€nts with anterior tumors, whereas swal-
lowing wae ratod higher by thosê with tho largèr 
tumors and by those having had radiotherapy. 
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Table 5' Most ¡mportant issues to pat¡ent ¡n prev¡ous 7 days. Patients were esked to choose up to three domains.* 

N of pat¡ents 
choos¡ng 
domain 

Pain 23 
AppËaral]üe 
Activity 
Recrealion 15 
Swallow¡ng 39 

Chew¡ng 46 
Speech 40 
Shoulder 
Taste 

Sal¡va 
Mood 
Anxiety 20 

Most obvious associat¡ons with clinicodemographic variabtes 
Rank order (age-group, sex, tumor site, tumor size, type of surgery, and rad¡otherapy) 

None 
5 N4âle: 14'¿ (13/95), female: 31% p = 0.03 
6 Malet 24Y" (23i95), female: 6% (3/49), p = O.OO0 

12 None 
T1-2r 21% (18/86), T3-4r 38% (21155). p = 0.03 
Rad¡otherapyr 4O/" (27167), no rad¡otherapy: 16% (11/69), p = 0.002 

1 Poster¡or: 20% (9/45), anterior: 39% (37/94), p = 0.03 
2 ¡/aler 34% (3295), female: 16oÁ (8i49), p = 0.03 

None 
<65yrs: 1l% (9/84), 65 + yß 25"h (14157\, p = O.o4 
Male: 110¿ (10/95), female: 27o/" (13149), p = O.O2 

4 None 
<65yr 20'¿ (17184), 65 + yt 7"/. (4157r, p = O.O3 

11 None 

+Thrco palenls lbked 4 cllo¡ces, one patient tjd<ed five. These arc lnctuded. 

The free text question was responded to by 
4l%o (65 of 146) of patients, often at some length,
giving unique insights into aspects of their 
lives not tapped by the specifïcs of a tick-box 
questionnaire. 

DtsGussrolt 

HRQOL refers to the physical, enotional, and 
social impact of diseases and their treatments on 
patients.l2'1S If the measure is for patient 
self-completion, it needs to be understandable 
and idea-lly should take less thân 10 minute8 to 
complete.S The IfW-QOL questionnaire is a broad. 
questionnaire that has the potential as a routine 
outcome measure in head and neck cancer cen-
ters and units. Criticisme of the earlier version 
of the IIW-QOL were addressed recently by
Weymuller and coworkers.lo The UW-qOL 
instrument was revised and version 3 published, 
The authors conclude that the questionnaire 
meets the following desirable characteristics: 
short ând 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 defrciency of version 3 is that it lacks 
an emotional component of HRQOL. Although
the psychological impact of disease and its 
tueâtment is reflected in the single QOL items of 
the UW.QOL, it is an irnprecise marker of psy. 
chological outcone.1o,1? It was for this reason 

that after the frrst 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.ls'le Some items have been desigrred 
especially for terminally ill% and for elderly pa-
tients.21 The authors wanted to avoid expanding 
each domain into multiple questions. Therefore, 
the desigrr of the two additional questions was 
based previous attempts to assess emotional 
componente with single items and remaining 
consistent with the terminology and scoring of 
the rest of tÌre questionnaire. 

In this study, version 4 has been compared
with the EORTC C30 emotional functional 
subscale and three items (dry mouth, sticky 
saliva, sense of smell) 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 tesponse rate; 
therefore, full versions of the EORTC C30 and 
H&N 35 were not used. A more detailed com. 
paúson has been reported previously,l7 and it is 
expected that the correlations reported using 
version 1 will still stand in the newest version of 
the IIW-QOL. It was not the intention of this 
study to critically appraise the IJW-QOL against 
other commonly advocated head and neck cancer 
questionnaires. 

The exploratory factor analysis suggests a 
couple of things: first that the 12 IIW-QOL 
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domains might load onto four distinct subscales 
(factors) and, second, the clearly dominant first 
factor, comprising maybe half the IIW-QOL 
domains, justifres 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 l2-item measure indicates that the 
scale could be reported as a total score. We very 
much emphasize the exploratory nature of our 
analyses ùo derive hypotheses that can be tested 
with larger numberg of patients. It will also be 
important to see whether these factors hold to-
gether according to the posttreatment interval' 

The IIW-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 domains is still valuable, despite 
recent modifications to the questionnaire. How-
ever, we do expect the l2-domain composite score 
to add greater sensitivity to the discrimination 
between clinically distinct groups ofpatients. The 
composite score has been shown to be a useful 
indicator of HRQOL,6 and expected associations 
with tumor size, radiotherapy, and type of sur-
gery $'ere confirmed in this study. 

Importance weighting adds a very useful 
dimension to t}re IIW-QOL questionnaire.22'2s In 
this study, on average, patients after primary 
surgery for oral and oropharyngeal cancer aeem 
to rate chewing, speech, and swallowing as most 
important. Although it may be diffrcult to include 
importance rating into an overall HRQOL score,s 
it seems reasonable to ask the patient which 
domains are most important, because this can 
act as â focus for treatment intervention. This 
technique was used by Deleyiannis and cowork-
ers in the analysis of postlaryngectomy QOL.22 

Several factors require attention when in-
terpreting the findings of this study. The cross-
sectional design has aìlowed for rapid assessment 
of the characteristics of version 4 but has not 
a-llowed us to explore the responsiveness of this 
version over time. Although a longitudinal study 
is underway, this study has shown interesting 
results. There is a clear link between subjective 
saliva 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.2a Ham-

merlid et al26 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 
Ievel of depressive symptoms at baseline, that is 
before treatment, is a good predictor of symptom 
severity and functioning after treatment.26 The 
new psychological domains of the IIW-QOL 
correlated very well with the EORTC. To more 
cornprehensively evaluate the two new domains 
(mood and anxiety), version 4 should be tested 
against specifìc psychological questionnaires 
of distxess such as the Hospital A-nxiety and 
Depression Scale (IIAD), Centre for Epidemio-
logic Sturliee 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 especiaþ 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,2? 

Free text is a valuable component of the 
IfW-QOL. The hand-written comments gives 
information on a tremendous range of issues not 
often included âs pârt of head and neck cancer 
questionnaires such as clinic waiting times, 
txansport, other metlical, or family events. 
Weymuller and coworkerss reported their expe-
rience from õ49 prospectively evaluated patients. 
Their findings and those of ours both support the 
use of open-ended text. 

co cl-ustoll 
This study suggestg 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 a¡plied 
measure that provides clinically relevant infor-
mation in everyday practice. We commend its use 
in a minimum rlataset, because it allows for a 
simple 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 
snrgery for oral and oropharyngeal cancer using a 'quality 
of life' questionnaire 
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The patients, åccount oI outcome lollowing primary surgery lor oral and oropharyngeal cancer using a 'quality 
o[ life' questionnaire 

The purpose of this study was to collate all the University of Washington quality of life IUW-QOL) data 

collected ir the Unit since 1995 and to summarize 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 unt¡eated oral a¡d oropharyngeal squamous cell carcinoma plesenting to 

the Regional Maxillofacial Unit Liverpool between the years 1995 ând 2004. Follow-up was on May 2006. 

Information sheets $'ete constructed based on the IIW-QOL, summarizing the patients at around 2 years 

lmedian 28 monthsl. The response to each statement in all 12 domains, domains âs important, and the general 

health-rel¿ted QOL/QOL questions are given. Dat¿ has been summarized for si.x common groups based on the 

clinicâl presentation and trestment. The data show big differences by tumoul sizg free-flap surgery and 

adjuvant radiotherapy. Information presented in this format is potentially extremeþ usefu1 when counselling 

patienæ and their families regardilrg the likely outcomes of treatment' 

Keywords: questionnaires, in{ormation, health-related quality of life, uw-Qol, oral cancer, head and 

neck cancer, 

INTRODUCTION 

Health-related quality of life (HRaoLl data is a valuable 

clinical outcome measure that can be used in conjunction 

with t¡aditional 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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lBjoÀal øt al. 1999, R:o$ers øt aL2}04 Te/rell et al.20041. 

Health-related quality of life data can irìfluence treatment 

strategy. Examples include'organ preservation' {chemora-
diotherapy) rather than surgery for large oropharyngeal 

tumours {Cohen øt aL.2'0061, and the choice of treâtment 

for early laryngeal cancer (DiNardo et aI. I999i StoecþJi 

et al. 20031. Another potential use of HRQOL data is to 

feedback the patients perspective i¡ a structured way ând 

to heþ provide an opportunity for intervention. 
Health-related quality of life data is often presented in 

the context of researcþ is clifÊcult for health professionals 

to understand and is beyond most patients and ca¡e¡s. If 
presented in a meaningful way, HRQOL can Sive patients, 

carers and the clinical team a much bettet undetstanding 

of outcome following treatment. A summary of outcomes 
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as reported by previous patients can improve the commu. 
nication process between health professionals and new 
patients when discussing likely problems after treâtment. 
Good communlcâtlon between doctors and patients about 
thejr illness ând treatment optionB is e6sentiol particu-
larly in the area of cancer (Gamble 1998; Fallowfield &. 

Jenkins 1999; Semple & McGowan 2OOL¡ Zielger et a1. 

200a1. The ¡esearch literature would support the premise 
that patients with head and neck cancer need information 
about treatments/ illness and prognosis {Mesters ¿¿ ¿1. 

2001; Newell et al. 2004¡ Llewelll"n et al. LOO6I. Cancer 
pâtients want to be fully informed and share decision-
making responsibility, but report not receiving sufffcient 
i¡formation i¡ all areas lCox et a1. L0O6l. 

In head and neck cancer, there are several well-validated 
HRQOL questionnaires {Bjordal et a.l. 1999j Rogers et ai. 
1999a; Rirgash & Bezjak 2001). One of the mosr com-
monly used in clinical practice in the UK is the University 
of Wâshington quality of life (UW-eOL) questionnafte 
(Kanatas Er Rogers 2004). The questionnaire is relativeþ 
simple to complete and to collate. The UW-eOLv4 
{Rogers øt al. 2002) has four components: 12 domai¡s
(pain, appearancg activity, recteation, swallowing, 
chewing speech, shoulder, taste, saliv4 rnood and 
anxiety), art importance-ratiag scale, more general ,eOL, 
questions and a 'ftee-text/ section where patients can add 
their own comment. The domains are written in descdp-
tive sentences such as for speech: /f åave diffrculty saying 
some word.s but I can be undentood. ovet thø phone' or 
swallowing: 'I can onfy swallow liquid food, . 'l\irs allows 
discussion about the impact of treatment using examples 
that are easy for the patient to relate to. When data a¡e 
presented as sirnple percentages using every day tetminol-
ogy, this gives clinical relevance and avoids patients 
needing to comprehend clinical anchors or meaningful 
chaages irr mean scores lFunk et a1. 2OO4J. 

University of Wâshingtou quality of life data have 
already been pub.l-ished (Rogers et al. t999b, 2OO2l añ 
demonstrated a drop in sco¡es at B and 6 months following 
surgery. Scores at 12 months give a good indication of 
longer-term ouæome {Rogers et al. 1999c1. For patients 
having simple surgery (laser or primary closure) without 
radiotherap¡ their scores at I year are similar to those 
before operation. For patients with more advanced disease, 
requiring free tissue transfer and adjuvant radiotherapy, 
their scores at I year are lower than before operation, l{e 
have found that patients want an indication of what they 
will be like in the longer term and the key information 
6eems to be scores at about their second year lfindings of 
an earlier unpublished focus group at the Unit). To include 
scores at several time points tends to ove¡whelm the 
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Quality of lile information 

patient and family with too much information. Hence, the 
aim of this paper wa8 to give UW-QOL datâ in a style thât 
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 5ó1 consecutive patients undergo-
ing surgery for previously untreated oral and oropharyn-
geal squamous cell carcinoma presentitg to the Regional 
Maxillofacial Unit Liverpool from 1 |anuary 1995 to gl 
December 2004. 

From 1995 to 1999, patients were asked to complete the 
UW-QOL questionnaire, at presentation and at about 6 
and 12 months after surgery. From 2000, pre-treatment 
questionnafues ü'ere opporturistic and more systematic 
QOL datâ came from amual postal surveys of post-
ûeatmelrt survivors. The questionnaire reptesents the 
patient's om perception of their level of eOL. Many 
patients have completed sevetal questionrlaires well 
beyond 12 months from treatment, and for this stud¿ the 
nearest âvailable 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 U\{-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 200Q also has taste, saliv4 mood and anxiety 
domains, a question that asks patients to choose up to 
tllree domains of most impoltance to them and two global 
qucstions about their health-related and overall eOL. 
Overalf QOL includes not only physical and mental 
healdl but also many other factors, such as famil¡ 
friends, spirituality or personal leisure activities that are 
important to the enjoyment of life. 

Data âre presented for the whole group and for key 
patient subgoups according to size of tumour, site of 
tumour, surgery and adjuvant radiotherapy. The study 
does not include questionnaire data after recurence. The 
period of follow-up rvas on M¿y 200Ç with mortality 
i¡formation being acquired through the Regional Unit,s 
links to the Offfce of National Statistics. 

Ethical approval wâs given by Sefton Research Ethics 
Committee. 

STATISTICAL METHODS 

Presentation is pdmarily descriptive without tefetence to 
the scores and summary statistics usually associated with 
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research presentations of these data, The tâbles 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 signiffcance within the 

results {Kruskal-\ryalis, chi-squared) provide evidence to 
support any associations we make between the 't¡res' 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 397o were women (Table I l. T3/T4 advanced tumours 
were present lot 37%. Seventy per cent had free-flap 

surgery and 40% had adjuvant radiotherapy. The six key 

clinical groups, describing 96% ¡.5401561) of the cohort, 

a¡e summarized in Table 2. 

Estimated all-causes mortality wæ 8yo at 6 months, 

16% at 12 months, 2ßo/o at l8 months and, 277o at 

24 months. À questionnaire after 18 months that was 

closest in time to 24 months after operation was available 

Table l. Châr¿cteristics of the 1995-2004 cohort of 561 patiepts 

Ser 
Age 

Tumour Site 

Clinical staging 

Surgery 

Adjuv¿ût râdiotherapy 
(RTI 

ss& split skin grâft, 

%N 
Male 6t 340 
<55 26 144 
55 ó4 32 179 

65-74 24 r37 
75+ 18 l0l 
oral câvity 88 493 
Oropharynx 12 68 
TI 26 153 
'Í2 36 200 
T3 948 
'14 29 160 

Flap 70 391 
Laserþrimary closwe/ssg 30 170 

RT 40 223 

lable 2, The six key clinical groups 

Croup T stage Tumour site Surgery 

Tlt 12 Or¿I No Flap 

B 

c 
Tr,12
T1,'Í2 

O¡al 
olal 

Flap 
Flap 

D T3, T4 Oral Fìap 

E 13, T4 O¡al ¡1ap 

F A¡y Orophâry¡x+ A¡y 
Others. 
TOTAL 

for 328 patients across the six clinical groups. For pâtients 

alive at 18 months, this represents an estimated 78% 

information yield. Estimâtes of yield ranged frorr' 72"/" to 
8470 âcross the six clinicâ1 goups. The median (IQR) time 
from operation of the 328 questionnâires 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 

pâtients were placed into three equally sized ltertile) 
groups and the median times from opefation lr/ere 22, 28 

a¡d 39 months. We found no signifi.cant differences nor 
any discemible trends between these three groups for the 
IIW-QOL domains nor for the importance of domaius, but 
there was a trend for the later of the three groups to report 
slightly worse health-related (P= 0.011 and overall QOL 

lP = 0.002) {resulæ not shownj. 
The tables of reference for use with patients are 

Tables 3-5. Each øble 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 ftom statistical output into 
Tables 3-5. The tests of signiffcance highlight differences 

between the síx clinical groups, particularly in regards to 
oral functior¡ less so in regard to mood anxiety and single 
global questions about health-related ând overall QOL. 

Overall, when asked what thetu HRQOL had been iike 
during the previous 7 days, 262 patients replied as: 5% 

outstanding, 26 70 very good, 39 7o good Lly" Íarr, 5y" poot, 
and 3% very poor. Overall QOL not only includes physi-

câl and nental health but also many other importånt 
factors, and the 262 patients rated their overall QOL in the 
previous 7 days as: 4% outstandin& 32y" very good, 35o/" 

good, 2O% taiü, 7o/" poor and 27" very poor. 

Our previous work {Rogers et aL. 1999b, 2002J has 

repeatedly demonstrated the influence of radiotherapy, 

surgery and tumour size on UW-QOL over time. The 
IJW-QOL irformation for the longer term {T¿ble 3l 

Radiotherapy lRTl Patients in cohort 
No RT l3ó 
No RT 93 
RT 71 
No RT 73 

RT 99 
A¡y 68 

2t 
561 

Questionnaies 

63 
4t 
43 
48 
4l 

9 
337 

*Others comprised 10 with T3-T4, oral, no flap, t RT, 10 with Tl-T2, o¡al, no flâp, RT and oûe pealicle. 

+O¡opharyDx group comprised 38% T3-T4, 82% with free-flap surgery, 57"/. with RT. 
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Quality of life inlormation 

Table 3. Loryer-term quality of life for patients ¿ccoldi¡g to flrmoìrl size, tumou¡ sitq type ol and edjuvârit radiotherapy {RT) 
c D 

Pain ,liì92 N=62 N= 40 N= 4l 
I have no ¡áin. 64 60 52 37 34 39 
There is rnild pain not needing medicetion, 20 2A.22 35 30 2A 
I h¿ve ¡noderâtf Dãin - leflrires regulâr medication le,t. p¡¡ac€tamoll. l3 23 20 26 u 
I hâve severe pain conttolled only by pt€scrÞtion medicine le.g. morphinel. 3 2 9 t2 
I heve severe pai& Âot conüolled by medicarion. 0 03 2 2 0

Àpp€ålance N= 92 N= ó3 N= 40 41 4T 
There is no châ¡ge in my apperBnce. û 29 t3 I4 9 ,f)
The change in my appedanc€ is minor. 5l 65 54 45 46 
My appearance bothers me but I lernâir acrive. 7 16 18 32 24 
I feel sig¡iflcãrdy disÊgured and limit my ectivities due to ñy appe¿lrnce. 0 55 9 l5 
I cannot be with people due to ñy appee¡ánce. 0 00 

7 
0 0 2

Activity 9l N= 63 N= 40 43 N= 41 
I âm as acti!€ es I háve ever been, 52 38 25 2t t7 t7 
There arc times when I can't keep up my old pâce, but not often. 22 24 25 33 t6 
I am often tired and have slowed down my âctiyities álthough I still get out.. 24 35 48 

29 
40 47 5l 

[ ¿lon't Bo out betåu6€ I don,t hâve the strength. 0 03 5 6 0 
I ¿m usually in bed ot chair end don,t leâve home. 2 30 2 4 2 

Recreâtion 92 N= ó3 N= 40 N= 4ì N=41 
There e¡e no lirdtations to recleâtion et home or away kom home. 54 35 2ß 2t 13 t7 
There ere â few things I ce¡,t do but I srill get our æd enjoy life. 27 37 50 54 54 
There are many times when I wish I could get out more, but I,m not up ro it. l5 2A l9 I9 2t)
Ther€ e severe limitâtions to whet I cán do, mostly I stay at home. 3 55 t4 l0 7
I can't do ânything €nioyâble. 0 00 t 4 2 

Swa.llowing 9t N= 63 N= 4l N=43 N= 48 N=41 
I can swallow es well as e!€r, 80 49 22 27 
I cannot swallow certâin solid foods. 14 43 68 56 44 
I can only swallow liquid food. 4 310 

32 
9 t7 32 

I cánnot swâllow bec¿use ir 'goes do\,\¡n the wrcng w¿y, end chok€s me. I 50 2 17 l0 
Chewing 92 N= 63 N= 4l N=48 N= 40

I can chew ¿s well as ever. 66 37 17 26 I 18
I câtr €at soft solids but cannot chew 6ome foods. 30 59 7t 50 55
I cannot even chew soft solid6, 3 512 t2 42 2A 

Speech 92 N= 63 N=39 N= 4il N=46 N= 41
My speech is the sâItre as elwâys. 67 41 2r 20 24 
I have dimcúry seying some wotds bur I can be undeßrood over the phone. 28 52 62 60 57 66 
Only my family an<l frier¿ls can uûdeßtånd m 4 518 7 7
I cannot be un¿leIstood. 0 20 0 2 2 

Shoulder N= 60 N= 40 N=47 N= 40 
I have no problem with my shoulder. 7S 67 48 67 64 58 
My shoulder is stiff but it has nor effecred my áctivig or strength. l6 13 28 17 t7 23 
Pain o¡ weakness in my shoÌ¡.lder has ca$ed me to change my workfrobbie.s 7 l0 r3 7 6 l3 
f c¿nnot work or ¿lo my hobbies due to problerrrs with my shoulder. 10 t3 l0 t3 I 

Teste 84 N= 53 N=32 N= 40 N=33 
I cán tåste food nomelly. 55 34 56 l5 30 
I c¿n tâste most foods normålly, 2A 28 34 t7 30 30
I can taste some foods, ll 15 25 a5 27 
I c¿¡not taste sny foods. 26 3 20 12z 

Saliva N= 83 N= 49 N= 3l N= 34 N=39 N= 32 
My selivâ is of normal consistency. 67 s7 L3 21 34 
I hâve less seliva then normal, bì.rt it is €nough. 27 33 45 26 4r l9 
I hâve too little s€live. 4 to â2 l8 2t 34 
I hsve no salivâ. 2 0r0 3 t8 13 

Mood N= 83 N= 5l N=31 35 N= 38 N= 34
My mood is excellent and ùnaffected by my c¿ncer. 54 37 45 34 32 3Z
My mood is generally good and only occasionally aff€cted by my câncer. 27 35 26 3l 47 47 
I am neither i¡ a good moocl nor depressed about my canc€Ì. 8 t43 9 
I arn somewhat de¡Eessed about my cencer, 8 t4 l3 9 
I árlr exlremely depressed about my cancer. 2 03

2A 9
3 5 3

Anxiety N= 83 N= 52 N=31 34 N= 34 N= 34 
I am not å¡ìxious âbout my cencel. 4l 42 35 35 32 44 
I am a little ¿¡rxious âbout my csncet, 46 42 2953 47 
I ám ânxious about my cancer. 16 
I em very enxious about 

l¿ 10 9 9 18 
2 1t 9 

Key to patient Broups:
À. Tl fll orál cåncer no free flap no RT. 
B. Tl T2 oráI câIlcer free flsp no RT. 
c. Tl T2 or¿l ftee flap +RÎ 
D. T3 T4 orel ftee llâp NO RT. 
B. T3 T4 orá1 c¿rc€r Iree Iì¿p + RT. 
F. Orophar¡ngel cancer. 
The teble gives the number of patients who heve answered each question and the percentâge b¡eákdovh of their ânswe6.
Kruskel-wâllis rest between the six groups: pai¡ lp = 0.ot}4l, appezranc€ lp < o.ooli. activir; fp < 0.o0ll. rccreârion fp < o.ml I swallora'ing lP < 0.001 l,chewing lP < 0.001l, speech {P < o.0otL shoulder lp = 0.06), ta¡re lp < O.0Ol l, safiva iÞ < O.OOtl, mood {p: O.Z4l ãrd ;nxiery lp': 0.8o1. 
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Table 4. Issues (domainsl patients rcgârd ¿s important 

Iñporta¡ce N= 82 N= 52 

Pain r0 19 

Appe¿l¿nce 2t 
Activity 18 25 

Rec¡e¿tion l3 6 

Swallowing l3 z5 
Chewing l5 27 
Speech l2 t7 
Shoulde¡ l5 12 

Taste 15 12 

Saliva 16 t7 
Mood l8 2,1 

A¡xiety 2t 25 

C D E F 
N=32 N= 34 N= 39 lV=34 

l3 
3 

l9 
6 

44 
47 
22 
13 

22 
47 
16 

t6 

T7 

15 

15 

l5 
24 
32 
27 
t2 
t2 
32 
2l 
l8 

l8 
3l 
l0 
3 

4t 
2l 
4t 
I 

18 

39 
10 

10 

18 

24 
24 
l5 
44 
l8 
38 
18 

6 

2t 
15 

Patients were asked'Wtrich issues h¿ve been the most important to you during the last 7 days?', (Tick up to 3 boxesj. 

The table gives the number of patients ând the percentage breakdown of thei¡ answe¡s. 
Chi-squared test between the six troups: pain {P = 0.12t âppearãnce {P < 0.001), activity {P = 0.0021, reøeâtion lP < 0,00I), swallowing 

lP<0.001), chewing {P < 0.001), speech lP<0.0011, shoulder {P= 0.421, taste lP<0.001), saliv¿ {P<0.0011, mood lP=0.091 ¿nd ¿nxiety 

lP = 0.641. 

Table 5. University of t{ashington he¿lth-related ánd overâll quâlity of life 

A B c D E F 

HRQOL-
Outstânding 

N =83 
4 

¡¡=49 
4 

N=29 
7 

N=31 
3 6 

N=33 
t2 

very good 4t 27 28 26 6 9 

Good 35 35 38 35 53 48 

Fair 16 27 2t 26 22 l8 
Poor 
Very poor 
Overâll QOL+ 

5 
0 

8 
0 

N= 50 

3 
3 

N =29 

6 
3 

N= 3l 

6 
I 

36 

3 
9 

N= 33 

Outstânding 
very good 
Good 

2 
45 
3l 

6 
32 
28 

3 
4t 
31 

3 
23 
35 

6 
t4 
44 

6 
24 
45 

¡ail 
Poor 

l7 
5 

26 
I 

t7 
7 

26 
6 

22 
l1 

t2 
3 

Very poof 0 0 0 6 3 9 

Patients were âsked to rate theù heâlth-¡elâted qr¡álity of lile IHRQOLI during the past 7 days. 
*K¡uskal-W¿llis test between the six g¡oups: P = 0.04. 
+Pâtients were asked to consider everything in their lives thát contributed to their peEon¿l well-being, and then to t¿te thei¡ ove¡all 
qu¿Iity of life (QOLI during the past 7 days. Kruskál-Wallis test between the six gloups: P = 0.09 

indicates that the patients who do best are those with the 

smallest oral cancer tumouß, not needing free-flap 

surgery and not having râdiotherapy (group A). Those 

doing least well in respect of functional aspects of 6wâl-

lowing chewing, speech/ taste ând saliva, were those who 
had had adjuvant radiotherapy - 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 
íeatment {de Graeff ¿t al. L00Ol. One of the reasons for 
this is that key functions for social interaction are affected 

such as appearancg chewing, saliv4 speech ând 

swallowing. 
It is impoltant that the impact of treatment ând likely 

outcome are effectively discussed with the patient and 

family. Health-related quality of life dâtâ is a useful 
resource/ and this paper has plesented the data in such a 

wây that patients and lay people can easily understand. 

This might encourage members of the head ând neck 
multidiscrplinary team to use the information in clinical 
practice. Incidentalþ as part of afl earlier focus group, we 
have found that patients are very keen to have their ques-

tionnaire data used for the benefft of new patients and 

e4)ect this datâ to be used to improve awareness. Also, it 
is useful that the wide¡ clinical team have an appreciation 
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of outcome ftom the patients, perspective. The tables give 
a clear indication of ,what will I be like?,. Whethe¡ this 
tabular format for presentation of information will be 
äccepted åð deflnittve remains to be seen; for exarnple, 
patiçntn might Frefer statistics as bullet pointo within on 
infor¡nation leaflet. It is hoped that simply presented 
HRQOL data might help meet some of the previously 
unmet needs of patients for sorne patients about to 
undergo treatment. By summadzing the key domaùrs, it 
allows patients and carers the opportunity to reflect on the 
potential impact of treatment and seek clariÊcation about 
domains of particular interest. 

From previous focus groups undertaken at the Unit 
{unpublished daø1, patients seem to wish for information 
on 'what will I be like, i¡ the longer term. They seemed 
resolved to overcome and cope with the acute side-effects 
and early problems encountered followint fteâtment and 
looked towards future longer lasting outcomes. We have 
already shown that HRQOL outcome at l-2 years reflects 
the long terrn (Rogers et al. l999cl, and data in this paper 
conffrms this particularly for the 12 domains of the 
rrw-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 requites more data, 
and this is unÌikely 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 t}Ie three mair factors predicting HReOL 
over time - tumour size, surgery and radiotherapy, 
Another way of presenting HRQOL data to gain more 
subdety is to i¡rclude more factors that predict HReOL 
and to use regression methods; however, we ¿re reduced 
again to either pledicting 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 
mo6t approptiate percentage to take. Is it the percentáge 
with. the best response, or the percentage with the worse 
outcome? Focus group work will explore this furt}er. 

Health-related quality of life is reported as an end 
point in clinical treatment trials. To facilitate statistical 
comparison a¡d to minimize publicadon space, eOL 
responses ¿re often üanslated into unitless sco¡es of 0 
through 100 that span the full theoretical range of the 
measure. Health-related quality of life measures are vali-
dated on their ability to discem differences ir clinically 
distinct groups using these scores. Mean domain scores 
are used as a way of distinguishing between disti¡rct cli¡i-
cal groups of patients over time following treatment and 
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QuáIity of life infomâtion 

for flagging up particuLar problems in ceftain gtoups at 
certâin timeÆ. The language used in the ptesentation of 
such group statistics makes it difffcult for health profes-
sionals to translate the results back and to use them with 
individual pâtients. The focus ol usilg the datâ wlth 
individual patients is very much orientated to presenting 
the data verbatim as per questionnaire wordirtg and com-
paring the individual tesponse to an average for that clini-
cal presentation. The patients, response can be used to 
trigger fr.uther assessment or intervention. 

CONCLUSIONS 

In oncology practice, there is a need for HReOL informa-
tion to be presented in a clinically useful way that 
patients, carers and the clinical team readily understand. 
The simple plesentation of HReOL should heþ in the 
discussion of possible outcomes following treatment and 
is part of the continued progress towards incorporating 
HRQOL dâta into routine clinical practice. 
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Screening for Dysfunction to Promote 
Mulridisciplinary Inrervenrion by Using" t\e U-niversity of Washingron eúahty
of Life Questionnaire 
Simon N. Rogers, FDt RCS, FRCS, MD; Dereh Loue, MSC, CStat 

Oblertlvc: To investigate the potential of the Univer- tients with various diagnoses, and I that recruited patienb
sity olWashington Quality of Life euestionnaire (lJW- without cancer attending a general dental practice), 
QOL).in routine clinilcs as a quick screening toolforpos-
sible dysfunction in parients afrer ûeatme¡rt ofhead and o¡n Oulcoña e¡ru¡ara: Cutoff strategies for fur-neck cancer. ther evaluation/intervention de¡ived from studies using 

the LW-QOL ir parallel with 13 other esablished ques-Derlgn: Reûospective analysis. tionnaires. Effects of preîerred cutoffs on trigger väria-
tion were assessed with the use of all available UW-goltl¡lg¡ Regional Maxillofacial Unit, Aintree Univer-
QOL version 4 data (615 patients).sity Hospitals National Health Service Foundation Trust 

Liverpool, a Nadonal Health Service teaching hospital. Rorrrll¡: Trigger rates fo¡ fu¡ther intervention fell be-
tween 9% (recreation and speech) and l6yo (swallow-P¡dent¡: Consecutive disease-free patients witl oral or 

orophar¡'ngeal squamous cell carcinoma, who had un-
ing). Eighty-one percent of patients with free-flap sur-
gery and adjuvant therapy for T3 o¡ T4 tumors met thedergone primary zurgery with or without adjuvant ra-

diotherapy, for whom IIW-QOL version 4 data hom 2000 trigger criteda at around 2 years, with 42% meeting the 
to May 2006 were available in our research database; and trigger on 3 or more domains. 
consecütive patients from previous studies (,l postal sur-
veys of disease-free patients with oral or oropharyngeal Conclu¡lor3 The fou¡th version of the IJW-eOL is suit-
squamous cell carcinoma, I clinic-based study that ør- able for routine screening in clinical practice. 
geted speech and swallowing in patients witir oropha-
ryngeal disease, I that evaluated shoulder function in pa- Arch Otolaryngol Head. Necb Surg. 2009;135(4) :369-37 5 

Lf A range of issues are affected by head:i,l¡"H',#*ï",îüJ and neck cancer, and it can be difficult to 
identi$ patiens with problems in the dini-
cal setting. This is made more problem-L l,. trilïi.:åï,ffiî a tic by the busy nature of ou tpatient clin-

ported outcome measure. An ever- ics, where there are often considerable time 
increasing number of articles have been pressures. Another hurdle is that pa-
published on this issue.r Validated ques- tients tend to have low self-esteem and are 
tionnaires have ernerged that allow clini- reluctant to cornplain.5 Many patients do 
cians a better insight into the factors that not wish to be a burden and to uke up time 
predict health-related quality-ofJife out- in the clinic on such matters. Hence, some 
comes.2J They are useful as primary or sec- patient problems will inevitably go unrec-
ondary outcomes in clinical t¡ials. When ognized,6 Questionnaires have a role in ad-
presented in a simple $'ay, questionnai-res dressing this issue, and the use of touch-
can also provide additional information for screen technology makes it achiewble inAr¡thor AIff liadonsi Regional patient, caregiver, and tumor board mem- routine practice.TMaxillofacial Unit, University 
bers.a They heþ provide feedback from the There is no one qiterion standard ques-Hospital Aintree, Liverpool, and 
patient perspecdve in a sEuctured way andEvidence-Based Practice tionnaire for quality of life.8 One that is of-

Research Cente, Faculty of encourage the oppornmity for further evalu- ten used in clinicål practice in the United 
Health, Edge Hilt UniveEiry, ation and intewention for patients who are Kingdom is the University of Washington
Ormskirk, England. doing poorly. Quality of Life Questionnaire (uW-eOL),e 
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pardy because of its simplicity. The fourth version of the 
uW-QOLro has 4 components: 12 donnins (pain, appear-
ance, activity, recreation, swallowing, chewing, speech, 
shoulde¡, taste, saliva, mood, and arxiety) , an imPortance-
rating scale, general qualit¡of-life questions, and a free-

text section where patients can add their own conments. 
lt would bejust as appropriate to use other ralidated head 

and neck questionnaires to help screen Patiens in the clinic, 
but we have a uack record for using the LW-QOL ques-

tionnaire over several years and it forms the basis of the 
touch-screen patient-derived outcome tool used in the Lher-
pool clinic. 

The aims of this study were to collate data collected 
from several previous studies that used a variety of ques-

tionnaires irr combination with the LW-QOL between 
2000 and 2006; to postulate apPropriate cutoffs in se-

verity for UW-QOL domains as triggers for fu¡t]rer evalu-

ation and intervention; and to estimate how many Pa-
tients the cutoffs would identify at various tim€s in the 
cancer j ourney and in va¡ious clinical subgroups 

The 12 domains of the LW-QOL version '1 a¡e scaled Î¡om 0 
(worst) to 1OO (best) according to the hierarchy ofresPorrse. 
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 questionn¿ire since 1995 (version 4 since 2000) and have 

maintained a research darabase o[ all UW-QOL question-
naires completed by the 1992 to 2005 cohort of patients with 
oral or oropharyngeal squamous cell carcÍnoma whose Pri-
mary treatment was surgely tMith or without adjuvant ladio-
therapy. 

All version 4 questioû¡âires from January 1, 2000, to May 
3 I , 2006, were a¡alyzed to identify Pad€nts with significant deff-
cits in their quality o{ life who were, as such, poæntial candi-
dates for intêrvention. For each (IW-QOL domain, the do-
main scorcs 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 patiens with 
the worst resporrses and a second group in r¡/hich the trigger 
would select lhe next 5% to lO%. other subgrouPs wer€ iden-
tified to take the total at-risk selection to 25''6 lo 35%. 

We then analyzed data from a series of previous stud-
ies.lor8 We c¿lculated summary statistics for oùre¡ measu¡es col-
lected concurrendy with the IIW-QOL for each of the risk groups 

identified for the IJW-QOL domaftts. The othe¡ measu¡es we¡e 
the Center for Epid€miology Studies Dep¡ession Scale, Derri-
ford Appearance Scale, European O¡ganization for Research and 
T¡eatmãnt o[ Cance¡ Quality of Life Questionnaire-Head and 
Neck, EQ-5D EuroQol, HosPital Anxiety and Depression Scale, 

Liverpool Oral Rehabilitation Questionnaire version 3, M. D. 
Anderson Dysphagia lnver¡tory, Neck Dissection Impairment 
Index, Shouldãr Disability Qu€stionnatue, Swallowing (Dys-

phagia) Specific Quality of Life, Voice Handicap lndex, Voice-
iìelited Quality of Life Measure, and Xerostomia-Related Qual-
ity of Ljfe Questionnaire. These results formed the evidence base 

from which we lhen derived clinically relevant LIW-QOL cut-
oII criteria in each domain as oul triggers fol intervention. We 

also took the srength of the wording oI UW-QOL domain lev-
els into consideration. Our aim was to derive domain criteria 
that would trigg€r interventioû in no mo¡e than 1 in 5 Pa-
tients. We recognize the subjectivity iû our Preferred cdteria, 
and our resulbãre presented as far as possible to allow othe¡s 
to vary their criteria for triggering more ol fewel patients. 

Using oul preferred criteria, we then revisited th€ totÂl UW-
QOL database to explole the variation in tÌigger rates between 
main clinical groups at around 2 years after primary surgery. 

All of the studies we included in this report recruited con-
secutiye patients. Four wele postal surveys of disease-free pa-
tients with oral or oropharyngeal squamous cell carcinoma 
treated by primary surgery ri'ith or without adjuvant radio-
therapy. Another study was clinic based and investigated speech 
and swallowing issues, specificaþ studying patients with oro-
pbar¡,ngeal tumors. Anotler clinic-based study rneasured shoul-
der function and included a wider üng€ of diagnoses. An-
other study recruited subjects without cancel attending a general 

denul practice. 
Ethical approval for each study was given by the Sefton Re-

se¿rch Ethics Committee. 

Detafü of patient populations, response mte, relevant mea-
sures, and ailns for eåch study are summarized in Lble I . 

The research database identified 758 patients in a con-
secutive 1992 through 2005 cohort having had primary 
surgery with or withou t adjuvant radiotherapy after a di-
agnosis of squamous cell oral or orophaqmgeal cancer. 
Of these patients, 1'13 had died beforeJanuary 2000, the 
time from which ve¡sion 4 of the UW-QOL was used. 
FromJanuary 2000 to Mây 200ó, 79% of patients (487 

of 615) completed at least l UW-QOL questionnaire (me-

dian, 3; interquartile range, l-5; range, I-9). The¡e were 
1615 queslionnates in all, obtained at a median time from 
surgery of36 montbs (interquartile range, 15-65 months; 
l0th-90th percentile, 5-10I months). 

The daøbase of 16I5 IJW-QOLquestionnai¡eswasused 
to ascertain the severity ofresponse. For each UW-QOL do-
main, the domain scores were cross-tabulatedwith domain 
importance to derive the most at-risk patient Sroups. AP-
plicationofthe criteria described in the "Methods" section 
to each domain produced up to 4 risk subgroups (A úrough 
D) to reflect gradatiors in risk, with subgroup A having the 
worst Uw-Qolresponses (lcble 2). For example, a UW-

QOL pain score of either 0 or 25 defines the worst at-risk 
group for pain (subgroup A); â UW-QOL pain score of 50 
together with the patient choosing pain as being an impor-
tant issue delìnes subgroì¡p B; a UW-QOL Pain sco¡e of 50 
togeùer with the paúent not choosing pain as an impor-
tant issue defìnes subgroup C; and a LW-QOL pain score 
of75 together with pain being irnportant 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 
concurrendy (Ì¡blo 3 and loble 4) since 2000. Table 3 
and Table'1 indicate the ability of the UW-QOL to dis-
tinguish between pati€nts in regatd to these other mea-
sures and \Ã'ere Ì¡sed to decide our most preferred tti8-
ger for each domain. We aimed to derive trigger criteria 
that would select not more than I in 5 patients. For ex-
ample, in regard to swallowing, from variation in the M. 
D. Ãnderson Dysphagia lnventory and Swallowing (Dys-
phagia) Specific Quality of Life results between UW-
QOL subgroups shown in Table '1, we decided to in-
clude IJW-QOL swallowing subgroups A and B as trigger 
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Tablo 1. Studles That Collocted othef Data Together Wilh UW.oOLvti 

Sol]Go 

RogBrB ot allo 

Rogoß etalrr 

Rogers ol aI, 

Katr6 st alrs 

-thomas 
sl alr{,16 

Rogors st alr6 

Roger6 ol aI7 

Scotl ot all3 

Slüdy Populslion 

1935-1999 Cohort ol 290 prsviously unlrealod 
wlttì H&N SCC, trêâ.l8d by primary 
surgery i adJuvant n¡loth0rapy; 183 
survlvlng djse¡so-frog patlents v{Þre sent 
quoslionnalro March 15,2000, romhdsr 3 v/k 
labr; 79% (145) response 

'1992-2002 
Cohod ot 577 prov¡ously unÍeat€d 

wlth H&N SCC, treatod by primary 
surgery + ad¡uvant rad¡olhoBpy;306 
survlvi0g dlsoase-froo pati0nb wsr€ senl 
qu0st¡onnalro April 2003; 64% (197) 
fEsp0nso 

1992-2003 Co¡ort ot provlousty untßalsd with 
H&N SCC, trdatsd by primary 
surgsry r adiuvant ndlolhotrpy;348 
surviving d¡seasê-frs€ pallonts w€rs sent 
quoslionnalro Fobruary 2004; 64% (224) 
f€sp0nse 

1992-2005 Cohort ot provlously untroalod with 
H&N SCC, lr€at€d by primary 
surgery + adjumnl radiothorapy; 383 ' 

survlvlng dls8as6.lræ paü€nts v¡lerc s€nt 
qu€sllonnåir€ March 2006; 67% (258) 

FSponsS 
1999 lo May 2005 cohorl 0t 117 disoass-frse 

surv¡vors w¡th hlstotogic dlagnosis òf scc oJ 
oropharynx (subsilos: tonguo baso;tonsil, 
lal€ral pharyngsal wall, soft palato); pationß 
wer€ invitod to atlsnd rosoarch cllnlc al ths¡r 
conv€nisncolray I t0 octobsr 31,2005: 
66% (z) padiclpalod 

Condùcted in oDtpatient sofllng Soptðmborg, 
2003, to July 13, 2004; all cons0cutit o 
palients atlonding l0r r€v¡ows w0r0 includ€d, 
only newly d¡agnosed pationts ocludod;a 
100 palients approachod agr€ed to parflcipat€ 

Paflenb anendlng 6 Livorpoot osmfal dsntat 
pnctlo0s; "nomativ€" sample of pa onls 
w¡thoul canc€r aged 40-79 y, using quola 
sampllng in 4 ag€{sx bands;372 paflsnts 
(349 roufln8 and 23 emargsncy) 

100 Consecut¡vo palienb atbndlno Max olac¡at 
oncology Cl¡nic at Unlvsrsity Hospilal Alntrss 
May-october 2006; no r0fusals; mouth 
opening wås msasurod by sdnlor 
physiolherapist 

crjteria Table z_indicates that subgroup A is defìned by 
a UW-QOL swallowing score of 0 and subgroup B by â 
score o[30, and thar by choosing subgroupã e ui.rd O i" 
might expect 16% oflJW-QOL questionnai¡es (5% in sub-
group A, 11% in subgroup B) to be captured by these cri-
teria. In practice, the rates for our preferred riggers ranged 
between 9% (recreation andspeech) and 16% (swalõw-
ing) of questionnaires. 

Our preferred trigge¡s were used to determine ria-
tion in t¡igger rates between the main clinical groups at 

C0ncursnl lllatsulss 0l R€l6yanco 

EoRTC H&N 35 (dry mouth), EoRTC 
H&N 35.(taslo), EoRTC C30 
emollonal functlon 

HADS, CES-D 

EQ-sD 

DAS.24, XeooLS 

v-800t vHr, MDAD|, swAl-ooL 

sDo, ND 

LoR0v3 

lroulh open¡ng (mm) 

Bolov¡nl UW.00Lv4 
Domalns 

Sallva, taslo, mood, 
anxisly 

Mood,.anxiety 

Pain, ætivity, 
recrcation, mood, 
anxloty, overall 
HROOL 

Appoarafice, sallva 

Spooch, swallowing 

Should€r 

Chewing, saliva 

Ch€wing 

around 2 years from surgery (loble E). 0[615 parienrs 
alive inJanuary 2000,479 had I5 months or more o[lol-
low-up (to death or alive at last follow-up) to May 200ó. 
Of these, 386 (8I%) had quality-ofìife ãata bey-ond t5 
months; sometimes a patient had several ques t iónna ires 
that qualifìed, and so the closest after 24 mónths was cho-
sen. The median x¡as 29 months and the interquartile 
range was 23 to 45 months for the 386 patients. 

Table 5 higtrlighs considerable differinces in ûigger 
rates at around 2 years after surgery according to the clinf 
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Tablo 2. Subgr0u¡¡ 0l Patlents AcG0d¡ng l0 Sovorlly ol UW-ooLvl Res[o[¡or 

Sü¡0müpA Sü[gmüp B 8üb010Ð C Suùgroup l¡ 
Uw-001v4 llo. ol loúal SalrclEd 

oonaln quæ[onnslros Cllsla llo. C¡lt€ a llo, C bla Crltofla l{0. llo. 

Pâin 1597 00r25 71 (4) 50+ IMP 134 (8) IMP 194 (12) 75+lMP s5 (3) 45{ (28) 

Appearance 't602 00r25 68 (4) 50+ IMP 115 (7) 50, Nol IMP 165 (10) 75+lMP 116 (7) 46r (29) 

Aclivìty 1599 00r25 72 (5) 50+lMP 118 (7) 50, NotlMP ß1en Nono 62r (39) 

Boc16atlon 1593 00r25 12.(âl 50+ t{P 17 (1) 5q, Nol IMP 274 (n 75 + llt¡lP 66 (4) {7s (30) 

Swallolying 1593 0 76 (5) 30 172l11l 70+ llIP 251(16) Nons 4s9 (31) 
'15S'| 304 (19) Non€ Non€ 528 (33)Cholvln0 0 224 (14) 50 + llllP 

Spssch 1587 0 or30 13s (s) 70+t[rP 283 (18) Nons Nono e2 (27) 

0 77 (51 30, Not IMP 88 (6) 3r7 (20) 

Tasto 't589 0 120 (8) 30+tMP 8e (6) 30;Not IMP 2OS 1r3) 70rlMP 50 (3) 468 (2e) 

Saliva 1550 0 86 (6) 30r IMP 151 (10) 30, Not IMP 101 (?) 70 + IMP 1n (10) 4ß,2l32l 

lMood 1577 00r25 198 (13) 50+ IMP 38 (2) 50, Not IMP 116 (7) 75+lMP 81 (5) ßt lnl 
Anxloty 1577 0 63 (4) 30 180 (11) 70+lMP 124 (8) Nons 367 (23) 

Shoulder 1554 72 (51 30+ l[rP 80 (5) 70+ tMP 

Abbrevialions: IMB lmpotunca; Uw-001v4, ljniversily ol Washlnoúon ouality of Lil€ ouesl¡onnaire venion 4. 
elnformation is from quest¡onnaires daþd January 200010 May 2006lrom patients w¡lh oravoropharyngeal cancer fißl lrcaled in 1992 to 2005. Ï10 crlteía are 

formed from numsrical uw-001v4 domaln scores (e9,0 or 25)and from an amdgam of UW-QoLV4 doma¡n scoßs and llrq s9,50+ IMP means a scor€ 0150 and lhs 

doma¡n is ¡mpoúant t0lhe pationt. Subgroup A includssthose most al risk, and subgroup D,lhe least al r¡sk. 

Table 3. Summary Statistlcs l0r $ocial-Ernotl0nal Moasur€s 0l Paln, Aclly¡ly, Rscr6atl0n, ShoÍlderfmcll0r, Mood, and Anxioty 

Collocted Goncurrsnt Wlth UW-001v4 by Patlont Al-RlsI $ub0mupc Roflsctlng Gndatlon ln UW'001Y{ Rrsponser 

St¡ lrllr filo.) 
UW-00Lrd Concürsnt 
Domaln filsa$16i SümmsrySbllslic Subgro[pA Süùorou! B $[!mü¡ C SüùoroüD D 0li8r Pallsnb 

Paln EO.sD % Exlßm€ or 100 (6/6) 94 (16/17) 100 (2525) 75 (6/3) 35 (571165) 

moderab 
pal dlscomlort 

Aclivity EO.5D 9o Somo probl€ms 100 (9/9) 8ô (1e21) 80 (41151) Nono 21 (30/140) 

wilh or unable to 
p€rform usual 
acli,,i¡ües 

EO.5D % Probloms walk¡ng 89 (8i9) 76 (16/21) 69 (3151) None 21 (29t140) 

aboul or confin€d 

to b€d 

Recreation EO.5D o/" Som6 probl€ms 100 06/16) 100 (4/4) 94 (32ß4) 56 (5/9) 26 (41/158) 

wilh or unable to 
portom .usual 
acliviliss 

Shouldar sD0 Msdlan [08] s6 r58.s1t;) 50 [39{4] (4) 39132-80ì (10) 7,40(2) 0 tc14l(76) 
.NDII Modlan loRl 83 [77-e4] (8) 54 [29-71](4] 44 l3o-731 00) 8,38 (2) 6 [0¡7](76) 

Mood EORIC EF Medlan loRl N [8-65] (20) 67 (1) 67 t58-031 (17) 63 [54-s1l (6) æ [75100] (81) 

E0-50 Yo lrödotãû€ly or 97. l28n9l 60 (e10) 58 Qn2J 44 (4ß) 18 (2#161) 

€xlrômoly anxlous 

or dsprcsssd 

% >11 43 (6ir4) 0 (0å) 18 (3/17) 30 (3ñ 0) 5 (7i148)HADS 
Modente/sworu 
ddpr€ssion 

CE$D % >16 (Cassnoss) 80 (12/l 5) 100 (3i3) 44 (7t16] 45 (5f 1) 't0 eín42l 
Anfety EORTC EF Medlan floRl 1714€31(s) 63 [33"74 (10) 67 [58-751(s) [67-s8] (e6)None 

% Modsratov or 100 (4/4) 80 (16Æ0) 1æ(12t12) Nonô 23 (42/186)EO-5D 

oxtromely anx¡ous 

ord€prcssed 
o/o >11 75l3t4l 63 (10ñ6) 27 (3t111 Nono 7 (1n54) 

lllodsrato/sÊvore 

anxi€v 

Abbrev¡al¡onsr loR, ¡ntorquart¡le r¿ngs: s€o Table 1 for remaining definitions 
aResuttscome froù vaddus studiosìated 2000 to 2006 (see Table 1). Subgroups A(highesl dsk)through D are domain depe¡dentand ar€ dsf¡nod ¡n Tablo 2. 
þS€€ Table 1 footnot€ for a more complsts descrlpl¡on. 

cal characteristics of the paúenq particularly adjuvant ra- or T4 tumo¡6 met the trigger criteria, with 42% meeting 

diotherapy. A high percentage (8I%) of padents who had criteria on 3 or more domains. At around 2 years there 

undergone free-llap sutgery \Ã¡ith adjuYant theraPy for T3 was also considerable variation in trig¡{er rates by age and 
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Tablo 4. Sum.mary_Slltlìtics.lor Physic¡l Moasure¡ 0l App0afanco, Swallowin0; Clr0wing, Speech, Tasto, and Sal¡va Goloctsd' Goncurenl wllh UW-00[v4 by Paliant At-Btsk Suùgroüps RqÍocthg.Gnda on-in.UþQõÛi Rosponsor . 

uw.00hd Goncürrunl 
lrlaæurub 

Appearanco DAS-24 

Sr¡allov'iln0 MDADI 

st4/AL-001 
Chswing L0Rorß 

SWAL.QOL 

MoUft openhg 
(mm) 

SpeBch vHt 

vHt 

V.ROOL 
Tâst6 EORTC, H&N 14 

Saliw XeQ0LS 

EOR'IC H&N 35 

EORTC H&N 35 

L0B0v3 

Shüdli¡ (ilo.) 

Sb stlc ¡ fllhrr P¡tlonß 

Modian loRl 
Msdlan [0R] 
lìrod¡an lloRl 
% otten oralways 

diffcuny ch€tving 

% Blondod or 
tub€-lod food 

Modlan [08] 

% Signiñcant 
¡mpaimont 
(scoro of>61) 

Môdlan [QR] 
Modlan l0Bl 
o/o 0ulb a bit or yory 100 (11/r1) .100 (9Á) 65 {15Æ3) 40 (aþl 6 (5Æ0) 

much had 
probloms wiltt 
s€ns€ ol hsl€ 

M0dlan lloRl 2.0 [1.5.s.6](12) 2.0 lt.j -2.r1 (20) 2.5 11.2.3.4i (17) 0.6 t0t-1.21 (3e) 0.5 I0.1r.11 (144) 
% ouil€ a blt or wry '100 (g/9) 

much had dry 
m0uth 

% ouite a blt orvory 56 (5/9) 
much wilh stlcls/ 
sallla 

% offrn oralways NA (0) 
had dry moufr 

sex for appearance and by age for mood and anxiety. The 
trigger rate for appearance was 13% to 207o in females 
ald i¡ male¡ lounær rhan 65 years compared with only
l% (I of 88) in older males. The rdgger rate for mooâ 
was 20% (40 ot 197) in parients younger than 65 years 
and 7% (I2 of 168) in older patienrs. Foi anxiety the trig-
ger rate was 24fo Ø6 of I94) in patients younger than 
65 yearc arLdTYo (12 of f66) in older patienr.s. 

Our preferred trig,ge¡s were applied to the 372 pa-
t¡ents without cancer who attended general dental prãc-
tice and who were asked UW-QOL questions in relãdon 
to their condition rather than to cancìr. The trigger rates 
by domain for these patients u¡ithout cancer (with trig-
ger rates after 2 years for patients with cancer given in 
parentheses) were as follows: pain, l8% (I2%); appear-
ance, 5% ( l2%) ; activi ry,9o/o (l1o/o);rec¡earion, 6% ( l0%); 
swallowing, I% (I4%); chewing, t% (13%);speech, 2% 
(10%); shoulder, 5% (I2%); rasre, 0% ( t2%);iativa,I% 
( I 6%) ; mood, 12% (15%); arld, anxiety , IZ% (16%) . 

Patient-reported outcomes are a yital component in our 
understanding of outcomes after treatm¿nt,te Health-
related quality of life is an important facet of patient-
reported outcomes. This is the lìrst study of thislype, to 

59142t701 (14I 44132:511117) 37 [30"44 (2e] t22-331 (13) 23 fls28l(169)
(8)3e t83-481 38 t2Ê611(12) 5s [41tsl(2s) Nono 78 163-891 (27) 

33 [22-64] (s) 45 l25-5sl (13)' 5z[24.63] (25) None 84 l6s91l (27) 
80 (4Æ) 4414ß) .:. Nono Nono 3 (1ø3s4) 

s4(1Er6) (3t't2) Nono 14l6t42lNon€ 

24 [20.34] (21) 30 [25-38]ç (54)c None Nono 40 135491 (25) 

63 (5/8) 36 (5/t4) Nons Nono 10 (t52) 

65 [51-88] (8) 5312i-691(14) Non€ Nono 14t'2441 (52\ 
53 [3&5el (e) 36 [21r51].(14) NQn€ NonB 10 [G28] (54) 

100(13/t3) 79 (11/14) 4s (5/11) 20 (16/7s) 

426n2\ 27 l4n5l 20 (2t10) 15l1z82l 

7S(U4l 8,3 (5/6) 80 (8/r0) 5 (1Sl/348) 

our knowledge, to postulate cutoff scores by means of 
the IJW-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 I). A large number õf questionnaires 
have been brought together for analysis, However, we rec-
ognize that this includes relatively few paúens with base-
line dau. This reflecc the way the questionnaire has been 
used in our practice, where the focus has been on post-
treaünent dysfunction. It has already been recognized2o 
that the main issues at baseline are pain, rnood, and anú-
ety rather than the âspects of head and neck function. 
Surveys tend to take place annually, and there is inevi-
table ìoss o[data at different time points. Nonresponses 
are liable to represent bias in some ways, but at least our 
data contain responses f¡orn a¡ound 80% of the cohort 
at some stage during their cancer process. 

The idea of using a qu€stionnaire to screen patients 
is not new. Although cutoffs can be calculated fõ¡ other 
validated head and neck questionnaires, it is novel to use 
the IJW-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 bãen 
shown to correlate well with specific measuies, nameþ 
the European Organization for Research and Treatmeit 
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T.abte S. protsÍôd Trtggor Rates l0r P¡tlonß ApFrûx¡maloly 2 Yoaru Ancl Srr[oty by Maln Clhlcal GhaÊclorlsllGsr 

uw-d0Lvl 
Domaln Itl!rcr Cltsrlrb 

Pain 0,25,50r IMP 

Appearanco 0, 25, 50 + IMP 

Acüvity 0,25,50 + IMP 

Rocr€aüon 0,25,50+rMP 
Swallowing 0,30 
Chewing 0 
Spssch 0,30 

Shouldsr 0,30r IMP 

Taslo 0,30+ IMP 

Saliva 0, 30 + lllrP 

Mood 0,25,50+ tMP 

Anxlety 00r30 
>1 Domaln trlggoßd 
>3 Domaln8 trlgg€rsd 

0h¡1, % (lto.) 

n.12 

FlaI 
ilo Flap, - -*t----- ut-ilo nT 
(i=1fh) (n.82) 

8(U100) 16 (13/80)
2(21011 11 (e/81) 
I (9/100) 15 (1280) 
5 (t101) 5 (4/81) 
4 (4n00) I (6/80) 
4 (4/101) 4 (3/81) 
4 (4ñ01) 7 (6ß2) 
8 (8Æ6) 17 (lml 
6 (6/101) 6 (5/82) 

.(n=42) 

51440) 
10 (4/40) 

I (V40) 
3 (1/40) 

10 \4142) 
12(5144 
10 (4/40) 

15 (6/41) 

1416142l 

717ß81 4(317øl 12(441) 
13 (13/100) 13 (10/79) 22(s41\ 
15 fr100) I (7/80) 20 (e41) 

42142t1011 61(421821 64 (27142). 

21(9t42113 f3/101) 17 (14ß?l 

T3-T{, Flap

t-tr¡r-
(n=r0) 

oroDhsrÏnx, 
%(No.) 
ln=40) 

11 (5/46) 20 (11Æ6) 13 (6/45) 

15 (7/46) 29 (1V56) 13 (U46) 

15 (7/46) 10 (1q56) 17 (8/46) 

20 (9/46) to (9/57) 13 (6/46) 

9 (4/46) @r54 35 (1d46) 
(22157]. 24 (11t45)11 w46) 

11 (t46) 24 (13Æ4) 11 (5/46) 

(4145) 15 (e55) 11 (5/45) 

(4/46) 30 (17t57) 13 (6/45)

I 30 (16/54) 37 (16/43)14t4sl 
9 20 (11/54) 11 (5/46)14t45l 

14 (6/44) 24 (12ffi) 22 (1U45) 

v. (24146) 81 (46/f/) 70 (3U46], 

17 (M6) 42124ß71 35 (16/46) 

Abbrev¡ations: l[4P, lmpoùnc0; Rl, nd¡olhsnpy: tlw-oolv4, University ol Washingiton oualily-of Life ouesl¡onnake vercion 4' 
äirùàtùisurdry üs á mediän óf 29 monthïwith an interquarllle rañge of æ to 45 mon$s. Each patletìt reprss€nt€d only once, w_ith the follow-up clo€est to 24 

Þ 
months selected fãr ánalys¡s. ths table €xcludos 1 2 olher paliontsì 5 in lhs catogory T3'T4, oral, no flaÞ; 5 11-12' oral' no jlapl a¡d 2 ma¡¡llary' 

-Ïifiõrr itã-ãui p"äir¡ ìdgger criteria. the criteria ars formed lrom numerical ul,v-001v4 domain score6 (€9, 0 or 25) and from an amalgam 0f domåin scores and 

to lhe patisnt.l[4P, eg, 50 + llIP msans a $córs of 50 and lh€ domain ¡s important 

and Neckof Cancer Quality of Life Questionnaire-Head 
(dry mouth),ro EORTC HAzN (taste),ro European Orga-
nizâtion for Research and Treatnent of Cancer Quality 
of Life Questionnaire-Core 30 (emotional),10 Hospital 
Anúety and Depression Scale and Center for Epidemi-
ology Siudies Dçression scale,Ir EQ-5D Euro-Qol,I2 Der-
rifordAppearanée Scale,r3 Xerostornia-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,ra Voice-
Related Quality of Life Measure and Voice Handicap In-
dex,r5 Shoulder Disability Questionnaire and Neck 
Dissection Impairment lndex,t6 LiverPool Oral Rehabili-
tadon Quesdónnaire version 3,r7 and mouth opening.tB 
The way the questions a¡e worded in the UW-QOL helps 
to provide an indicator of outcome that Patients, care-

givers, and tumor board members can easiþ under-
Àtand and apply in clinical practice.a 

Applying cutoff critería allo$'s the patients reporting 
problãms tó be identified. This is part of the continued 
progress toward incorporating health-related qualiçoË 
life ãata into routine clinical practice. The choice ofwhere 
to set the cutoff is open to debate. We combined the pa-

tient score in each item together with Ìvhether it ìvas one 
of the 3 important issues identified by the padent. 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 conside¡ed 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 ùese, particularþ after radical ueat-
ment for advânced disease, we took a pragmatic ap-
proach for clinical practice in not identifying too many 

patients. Our initial selection of at-¡isk subgroups A to 
D given in Table 2 only include one-quarter to one-
third ofpatients for each domain. However, even this se-

Iection would result in a large proportion being identi-
fied overall. In Tables 3 and 4 we compared our groups 
A to D with concurent data from a sedes of studies to 
further build up an evidence base from which we could 
reffne our trigger criteria for identifying patients with prob-
lems. ln practice, the rates for our fìnal preferred trig-
gers ranged berween 9% (recreation and speech) and 16% 
(swallowing) of questionnaires. 

The implications of how to use the aþrithm in a busy 
clinic need carefuI thought. For example, with our pre-
ferred algorithm (Table 5),42% olpanents with early dis-
ease (Tt and T2, oral, no free flap, and no adjuvant ra-
diotherapy) had 1 or more domains that met the trigger 
criteria cõmparedwith 81% with advanced disease (T3 and 
T,1, oral, free llap, and adjuvant radiotherapy). The per-
centage that met triS8er criteria for 3 or more domains was 
much lower but was still 42% in advanced disease. 

Each domainwas flagged atbetween 9% and 16%, which 
was part of our intention in setting the cu toff. Our fìnal pre-

fened aþrithm was inlluenced by the concurrent ques-

tionnaires (Tables 3 and'1). liy'here we perceived there to 
be a big jump between groups (A to D) was where we 
thoughi it suitable to put a cutolÏ. We Ì'vere also mindful 
to derive domain criteria that v¡ould tri88er intervention 
in no more tl¡:an 1 in 5 patients. In practice, rlte 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 fu¡the¡. The choice of B in addition to A 
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would have selected 33% for chewing and 27% Ior speech. 
It can be argued that these are irnportant domains and that 
patiens with problems are better identiffed than missed. 
It is possible also tbat these percenfages \¡r'ould be less for 
othe¡ head and neck cancer sites. 

We recognize ir general the subjectivity in our pre--ferred criteria, and our results are prèsented'as far as pos-
sible to allow others to vâry the¡; cdter¡a for riggeiing 
more-or lerver patients. We d¡d not start out with any 
specilìchypothesis as to which cutoffs would be usefuÍ, 
and we have let the data dictate our lìnal selections. As 
such, this can be seen as hyporhesis generat¡on, and [u-
ture research may co¡rfìr¡n o¡ refute thesuitability of our 
choice of criteria. These crite¡ia are not fixed a;d may 
change in the future as implications of the current pró-
ferred criteria are experienced in practice in a busy cùnic 
setting. Even if there is no need to actively intervene, for 
som€ patients recognizing and discussing their issues may 
be beneficial in itself. Our preferred iriteria have aÍ-
ready been integrated into touch-screen technology as 
part of a wider patient concerns inventory, and dié 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 clinlc has 
Lremendous potential (o improve padent care. It is pos-
sible to use a quesrionnaire such as tle UW-eOLïer-
sion4 to screen patiens for dysfunction. To assist in the 
in_corporation ofthese data inio clinical pracdce, ¡t is fea-
sible to define qiteria so that patients and their problem 
domains can be easily identilied. 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 suppott or intewention. 
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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- McMurroy, qnd M. levirt 

The clot¡¡(ol cr¡ter¡o fo¡ the evoluotio¡ ofcl¡n¡colhiol. 
in <qncer ¡eflecl dlterotioru in physicol well-being, 
bul ore inren¡ilivê lo other importonf loctca¡, auch o¡ 
psy(ho¡o.lôl ¡lole, roc¡qbilily, qnd ¡orndlic sen¡ql¡on 
lhot mdy ploy o criticol role in dete.in¡n¡ng the Po' 
t¡enli'funct¡onql re3ponie to thei¡ illne¡s ond it¡ 
lreatmeñt. The Functionol living lndox-Cqnce¡ is de' 
rigned fot eory, repeolêd Pol¡ênt tell-.¡dminirtrot¡on' 
It ¡. o 22-¡têm qsêst¡onnqire thot hoi bee¡ volidoted 
oñ 837 pqt¡enti ¡n two cities overo lh.cê.yecr pericd, 
C.¡tGr¡o for vol¡diry iñclude srobility of foctoronolysk, 
concurrenl volidolion studiB ogoin¡t the Kornofsly, 
Beck Dop.sgr¡on, Sp¡elberger 9lote q¡d lfo¡l An¡¡êty, 
ond Kolz A(t¡v¡tio¡ of Doily Living scoles, os well or 
rhe ¡coled ve¡¡ion of lhe Gene¡ol Heollh Quc¡t¡on-

DVANCES in cancer treatment have 

1å̂ brought about significant improvements in 

the overall survival expectation for many malig-
nant diseases. In some instances, such as Hodg-
kin's disease, âcute lymphoblastic leukemia of 
children, and testicular tumors the uniformly fa-

tal outlook of a generation ago has been replaced 

by the reasonable expectation of cu¡e 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 usuâlly taken into considera(ion in 
determining the efficacy of new treatmenls in-
clude survival, diseãse-free survival, response 

From the ManitobaCLt cùTreabnetlt Research foundø' 
^ndi.,,t, tJnìveßiû o! Manitoba, WinniPeS. Caûa&t 

subntittêd Ma\ ló, 1983: a.cepted D¿(enher 9, 19El 
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Medrcal Se|r,ites Itoundatio lnc, and Manilot'o Catcer Treot ' 
neú and Research Foundation. ¿nd Health ohd weuare (Can' 

ada). Dt. Schin er is o CliniîalTùals Súolot ol The Notional 

Cañcet lnstitute oI Canado. 
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noire ond The McGill/Melzocl Pqin lnde¡. Tho index i5 

uncontqrn¡noted by¡oc¡oldes¡?obility ¡9rue¡,Thevoll-
dol¡on .t.rdi€. derron¡trote lhe lcck of cotrelol¡on be-
tween t7qdilicnol mêoiures of pol¡enl rerpcn:e ond 
other dgn¡f¡csrt funclionol locto¡¡ such or depresricn 
ond on¡¡ety (r = 0.33), æciobility ond fomily ¡ntoro.-
l¡on, ond nquseo. Ihere findings elu.¡dole thc lre. 
qoently cbserwd diicrepon.iei betweeñ lroditionol 
drtêa¡moñlr of Glinicol rerpcnre cnd overoll funclion-
ol pol¡cnt ouLom.. fhe index i¡ propcsed or on od-

iunct to <l¡nicol tridl¡ o¡¡es3rnenl ond rnoy provide 
odd¡tionol Þql¡onl funcl¡onol inforñqtion on which lo 
onqly.o lhe oul.ome of Glih¡Gol lr¡ol¡ or cffê. ¡pe.¡f¡c 
adv¡.ê to ¡nd¡v¡duql pot¡enlt, 

rate, remission-induction rate and duration, ând 

treatment toxicity.r The overall trcatment model 
basically adheres to an acute-disease approach, 
wherein the strategy is to prescribe a maximal 
intervention soon âfter 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 folloìv 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 considerâble 
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 linle human sig-
nificance. Particularly in this setting, deficien-
cies in our usual assessment parameters become 
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 ând withdrawal from 
cl¡nical 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 
Kamofsky and Eastem Cooperative Oncology 
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Group (Zubrod) scales, are not widely validated 
and are designed to reflecr the medical physical 
aspccts of ìllness, rather thã.n the overall func-
tional state of the patient. 

Psychosocial conside¡ations are being inte-
grated into the assessment of canceÍ 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.2{ The nausea and 
vomiting may be viewed as a phenomenon repre-
senting the inlerface 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 dislinct entity, 
different from measures such as the above, or 
whether it reflects a composite of factors that 
individuals view as impofant to the reality of 
functional living. Little wonder then that to date 
there are no validated and accepted tools that 
provide an opponunity to compare groups of pa-
tients vis-á-vis their overall functional response 
both to their cancer and to different tfeatment 
approaches.Tr 

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

( L ) lt 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 
issu€s that represent the global construct of func-
tional qual¡ty 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-

terpretation, and of a number small enough to 
permit high compliance despite repeâted admin-
istration. 

(5-) It should be repearable, in order that the 
patient's score derived can be followed over a 
period of time to elicit and evaluare 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-
te ention. 

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

MATERIALS AND METHODS 

A Preliminary Litetoture Review and Patienl 
Interviews 

To define â "u ¡versc ofconcem" about the funcl¡onal stalus 
of cancer pâtients, the medical, psychosocia[, and philosophic 
l¡terafure was reviewcd and s series of palien( inlervìews was 
undelaken ro define arcas ot day-to-day fùnction that were 
deem€d ofconscqùence. Froñ this process 1()ür principal arcas 
of functional impo(ance were ultirnâtely defined: I, voc¿lion/ 
activity; ll, ¡ffect/psychologic slåtel ll¡, social intemct¡o0; and 
lV. somatic sensålioÍ. A subsidiåry ãrea spccific tochemothera-
py pât¡ents, "nausca, ' was also ¡dentified, 

The Panel 
It u,as fe¡t cr¡tically impofant (o establish Â questionnaire-

.,universe of inter-design panel tha( adequarcly represented the 
esl ' v i6'l-vis cancer pfltienls. Thc ps¡clhsd !o be sntallcnough 
to be workâble and to reprcsent the input ofâll persons plåying 
an âclive role in lhe füncl¡onal ex¡ste¡ce of the cåncer pat¡ent. 
Accord¡ng¡y, a panel of I I people was conslrucled. lt cons¡sted 
of a male påtient, a female påticnl. and two påtient spouses 
representint both the urban and ruml populationsl two phys¡-
ciansl å statistic¡år/phys¡ologist:an oncology nursc; a psycholo-
gisl; Â public health,/Victorian Order of Nurses nurse assessor; 
and acler8yman. The panel wås mandated to reviewlhe areas of 
concem idenlified ¡nd to lormulate question$ thÂl frcm (he¡r 
own expe¡ience they thought might be meaningful to patients in 
úe context of a furctional quality of l¡fe qu€stionnaire. The 
panelis(s were encoümged to dev¡se questions suitâble for scor-
ing on ânålogue scales buf they were not rigidly restricted âs to 
fornår o¡ number. ln addilion, the pane¡ifts wele frEc 10 ¡nclùde 
quest¡ors lhat lh€y fclt represenled other areas beyond those 
cleårly fa¡¡ing wirhin the defined gror¡ps. 

The F irst-Generation Questionnaire 
Approximately 250 quesrions were provided by the panel 

which lhen reduced the ¡umber by eliminâting duplicårion, un-

http:approaches.Tr
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clear qu€slions, ånd questions of limited aPplicabili(y, to an 

inilial bånk of 92 ilems, This "first gene¡ation" queslionnaire 

wås adm¡nistered to 175 patients se€n in lhe outpatienl clinics åt 

the Maniloba Cancer Treatment and Research Foundation 

(MCTRÐ. Paticnts were 16 years of age ånd older' They were 

unselected, with the following exceptions: påtienls too ill lo 

answer the quest¡ons, those unsble to sPeåk or understånd Eng_ 

lish, o¡ those who refused for any other rEasons One hündred 

seventy-tìve pâtients answer€d lhe questionnaire and the subse-

quent anålys¡s âlter€d orelim¡naled a largc number ofquestions 

found ro b€ unsú¡lable on the basis ofdeficie l generalìzability 

or clarity. In pa¡ticùlar some dcmogEphic queslions could not 

b€ ans$,ered by everyone. This led d¡r€ctly lo the "second 

g€neraÚon" questionnaire, 

The Second.-Generation Questionnaire 
Demographic ¡tems were reñoved from the body oflhe qües-

tionnaire, reconslrùcled in yes/no format, end aPPended as a 

fiortispiece to the questionnaire. The purpose of lhe second' 

generåtionqu€stionnaircwastounderlåkeaninit¡alfactoranaly-
sis of the responses obtained with a view lo reducing the number 

of queslions. The questionnairc numbered 42 ilems and was 

administered to ll2 pålienls, inciuding bo(h inpatienls and out' 

patienls, Ât lhe MCTRF. It was ådministered overa three'month 

p€r¡od and each påtrenl faced a s¡ngle questioÍnaire exPosure 

Fewerlhan 5% ofpatients aPproached to complete the quest¡on_ 

naire w€Ìe unabte lodoso, Theresulls underìvent factoranålysis 

and lhose it€ms load¡ng mosl heavily on each of (he fôctors w€re 

selec¡ed for lhe 'lhird generation," 2o-item documenl 

The Third-Generation Questionnaire : Winnipeg 

Validation 
The purpos€ of the thjrd-Seneralion quesliônnaire was exter-

nalty to validate th€ qúality of life quesl¡onnåire ånd ¡ts compo-

oent f¡ctors against eslablished and acccpled measures of lhe 

content âreas considercd when conslructin8 the queslionnaile, 

and ro lest rhe stâbility ofthe factor analysis. This queslionnaire 

numbercd 20 items and was ådminislered to 175 patients both in 

hospital ¡nd in the outpåtient s€ttint of the MC'IRF ånd the 

Princess Etiztbeth Chronic Care HosPital in WinniPeS Mulliple 

observers rook pafl in eech patient obs€rvation Al one silling 

parients were âsked ro complele the following ba(tery ofl€sts: a 

Kalz Activilies of Dåily Liv¡ng Indexro administe¡Ed by the 

cl¡nic or ward nursel å Kamofsky index administered by lh€ 

palienl's physiciûIìirr å Mccill-Melzåck Pain quest¡onnaire ad-

ministered by study Personnel;r'] lhe quâlity of life ques(ion-

nãire, the Spielberger State and Trait ¿nxiely tests,rr the Beck 

Depression Scale.ra ârd the scÐlcd version of lhe Ceneml Heåhh 
rs all palient sclf-adminislered This bâltery of 

tests wås selected to prov ¡de concurrent val¡dation a8âinsl eslab-

lished meâsures pålicularly inlhe areas of functional ability and 

psychosocial sla{e. Fac{or aîalysis ând coÍelâ(ion slud¡es led lo 

the developmenl of the fourlh.generalion queslionnaire 

Questionnaire, 

T he F ourt h-Ge ne ration Que st íonnai re : 
Edmonton Validation 

The purpose of this run wâs lo expose the queslionnaire lo a 

differenl 
validity, and compliance. Modifica-

lions of the questionna¡re amplify¡ng lhe ¡ssues of nausea and 

rccr€at¡onal âctivity were added. based on the analysis of lhe 

prev¡ous run, The Mcc¡ll-Melzack Pain lnd€x wås deleted for 
logistic reasons and was replaced w¡lh lhe Jackson sociål desir' 
ability meåsure.16-18 One hundred seventy-five pa(ienls al the 

W.W. Cross Cancer Instirute in Edmonton, Albenå rcpresent¡¡g 

in- and ou(påtie¡t !Þpulalions completed the 26-ilem quest¡on-

na¡re. Over three weeks, the questionnåire was administ€red to 

each patient ¡t orie sitt¡ng. 

Scoring 
Erch item on th€ questionnaire was ¡nswerable in L¡ken 

formåt o[ range I lo 7. Palients wcre instructed to ânswe. all 
qu€stions by marking wilh a verticel slash on the scor¡ng line 

that po¡nt thal besl rep¡esented the¡r response. For scor¡ng, each 

inlerval w¿s div¡ded in half and respons€s were scored lo the 

ngarcsr even whole integer. The scale was revefsed on certain 

items for the second Winnrpeg and the Edmonlon n n so lhat a 

high score consislently represented a higher quûlily of life 
Thus. scores on individual queslions ranged from ¡ to 7 and the 

ove¡all scorc was derived by summing scoles on all queslions 

Søtistical Merhod:t 
Í'otktr anal\s¡s. Fâctor anålyses were pedormed using lhe 

SPSS (StatisticalPackage lor lhe Soc¡al Scienc€s) FãctorAnaly-
sis program. The method of factoring selected was ån ¡lerât¡ve 

principle fåctor method thal factors lhe reduced coÍclåtion mã-

tr¡x (thal is. (hc cofielalion matr¡x wilh the ones in the diåtonsl 
repl¡ccd by thc sqüared multiplc coÍ€lâtion of cach våriåble 

wirh all other variables, which is a lower-bound eslimatc ofthe 
våriables cor¡munality). In gener¡|, faclors were rclained lhat 

had eigcnvålues grcalerthän one. ånd the faclors were rotated to 

a finål solution using the onhogonal varimax criter¡on.l9 
Conelation coeflicie ls. Pearson product momenl corrcla-

l¡on coeff¡c¡ents were calculâled belween all lests, sublesls, 

factor scorcs. and individual tesl itcms using lhe SPSS Pearsoo 

Conelation Program. For the sociâl desirability check lhe Dif-
ferent¡âl Rel¡ability Index was calculated. This is thc square rool 

ofthediffèrcnce betwcen lhcsqüarcd comelatioD of an ¡lem w¡th 

irs own scåle ånd the squå.ed coÍclation of ån i¡em w¡lh the 

social desirab¡lily scale. A vãlue above 0.30 indicales úåt an 

¡tem ìs not contam inaled by social desirabilily to the extenl lhal i( 
should be r€moved from the scale.16 

Compariso olmeans. Mean FLIC scores for the stratifics' 
t¡oo Broups were compared us¡ng a one'wåy analys¡s of vari-

ance- Sepåråle analyses were performed for the winnipeg ånd 

Edmonton dåt¡. 

RESUI,TS 

Faüor 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 

http:scale.16
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Iable l. toßto.loodingr of euertionr on phyrlcol Well Ecing ond Abillty tocrc(r) for Èoch Dorq Serr Vqlidqr¡on
Studie. 

Winnip6gW¡nnipog Run I 
Run 2, Edmonton 

Que3tiong Foctô¡ I Foclor 4 Foctor ì Fo.tor ì 
How much po¡n todoy? o.225 0.300 
Poin d¡srupt¡ng ocliv¡b,? o..itc o.790Cohccr-rolot€d po¡n? 0.59t o.éó2Uncomfortoble? 

0.ó59 o.$a¡vlo¡nto¡ß l.isure oct¡vit¡er? 0.7¿tFèol v/ell todoy? 0.384 o.&t 0.82ó o.735Well enough for meols or repoirs? - 0.512 -o.421 o. )t o.5óoSotisf¡ed w¡ft work? o.óó7 0.174 o.ó27 0.5s2Able to <ompleto hourework? o.ó11 o.222 o.751 o.552Thinks oppeors ri,ell? 0.34t o.&t o. /03 0.538Afro¡d of futuro? 0.ìm 0.078 0.035
Ang.y, Êight6n€d, or depressed? -0.0ó8-":ll' -0.002 0.037
Alroid? 

0.0,13Deprcrsed? 
o.176angry? 
0.087Discourogod? 0.304 0.227 0.177Think¡ obout illnes¡? '.1:' o.211Copes w6ll w¡th 3tro$? 
0.32S"tomil¡/' hordship from concer? - 0.315 -0.0ó7 o.125 o.270"Fomily" disruption fror¡ conco¡? - 0.2t 8 - 0.117 0.5t6 0.3tóPorsonol ho¡dship from concer? 0.355 o.219 o.75t 0.53'lHow much nou¡oo? 0. r30 0.539 0.345 o.297Nou¡eo off êcting ocl¡v¡ry? 
o.271Spends time wfh "lomily',? o.öeo 0.141 -0.0t I 0.0r 7Spends time w¡th fri6nds? o.226 0.238 o.282 0.21IConfident of med¡.ol shff? - 0.067 0.035 0.089 0.ì84Confide¡t of freotmont? 0.058 0. ì87 0,t58 0.34óAny orgumonts todq¿ 0.009 - 0.03r 0.070 0.r00 

in each of the three runs were the same (Tables
l-5) and reflected the universe ofconcern identi_ 
fied early in the project and agreed to by the 
panel that composed the instrument. We take the 
consistency of factor ânalysis across the three 
clinical trials to represenr a significant measure 
of co¡struct validity. Nausea emerged as a sepa_ 
rate factor, fourth-ranked in the Edmonton ques-
tionnaire. This came as somewhat of a surprise, 
as we anticipâted that nausea would be subsumed 
by the first factor (physical status). 

Statification 

Patients answering the Winnipeg,.second-
generation" questionnaire were stratified into six 
gfoups representing broad categories ofextent of 

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 extént 
of illness; and in a terminal-care unit. The åver-
age scores obtained by these groups decreased 
with extent of disease frcm a high of I 16.6 to a 
fow of 84.6. (F : 6.373, p < 0.00005). The 
same stratification was performed fo¡ the Ed-
monton data. Again, average scorcs of the 
grolps fefl \rith exrent ofdisease (F = 3.638, p 
= 0.0145). Figure I iltustrates the effect ofei-
tent of disease on FLIC scores in the two samples 
and indicates comparable effects in both. (îhe 
two hospitalized groups were collapsed in the 
Winnipeg data.) 
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loble 2. Foctor loqding¡ of Que¡tion¡ on Emot¡onol Slqto Fo.tor fof Es.h Doto Sel: vol¡dot¡on 
Sted¡ê3 

W¡nn¡peg W¡nnipsg 
Run l, Rr¡n 2, Edmonlon 

Glueslions Føclot 2 Foctor 2 toclor 2 

How much poin 
Po¡n d¡srupt¡ng 
Concer-reloled 

todoy? 
oct¡vily? 
poin? 

0.199 0.151 
o.079 
0,l5l 

o.197 
0. r3ó 
o.t97 

Uncomforbble? -0.00ó 0.307 
0. ó 

Feel well todoy? 0.255 0. t03 0.139 

Well enough for meols or repoirr? 
Solisfied wilh work? 

-o.ú7 
0.221 

o.062 
0.34ó 

0.03ó 
0.266 

Abl€ to completó housework? 0.t59 0.0,r9 0.028 

lhinks oppeors well? 
Afroìd of ful'rre? 
Angr'., l¡ightened, or depressed? 

0.238 
0. ó52 
o.óó3 

0. r39 
0.óó9
o:." 

0.235 
0.789 

Alroid? 0.ó21 

Depressed? 
Angry? 
Dircourogód? o:.': 0.712 

o.ót4 
0.503 
0.59ó 

Thinks oboul illness? 0.552 

Cop€s v/ell rv¡th stress? 

"fom¡l/' hordsh¡p from conce¡? 

"tom¡ly" disrupt¡on from concer? 

Personol hordship from concer? 
How much nouseo? 

- o.232 
-0.ìó0 

0.389 
o.029 

0.0t 9 
0. ì8ó 
0. t93 
0.03t 

0.543 
0.ìó3 
o.2a 
o.271 

- 0.03ó 

Nquseo offect¡ng qct¡vily? 

Spends t¡mo with "fomily"? 
Spénds lime with lrìends? 

Confidenl of med¡col stoff? 
Conf idênt ol lr.eqlmenl? 
Any orgumentr bdoy? 

0.0óì 
0.08ó 

- 0.088 
o.32ó 

-0.123 

0.1ó4 
0. r52 
0. ì33 
0.384 
0.054 

0.053 
0. t01 
o.242 
0.090 
0.3ó5 

- o.o47 

NOTE. For o complele descr¡Ption of loclor looding, see NOIE lo Toble I ond Mot6riôlç ond Methods' 

Concurrenl Validation Sludies 

Correlation coefficients relating the overall 
FLIC score to the battery of concurrent valida-
tion sfudies for both the Winnipeg and Edmonton 

-"'^",""" 
CZ ¿o^on'ong 

È 

: á 

F¡ô. l. Slrotlfl.ol¡on .tud¡e.: tho dlfferenl ¡¡olo¡ 
ore ã funclion of lhe d¡flerent qve¡l¡onno¡to 3¡ze5' 
Scoer ronged ffom l-7 lor coch qu6.llon ond were 
¡ummed to give on overoll rcore. 

trials are shown in Table 6. Correlation with the 

McGilliMelzack pain inventory was undertaken 
only in Edmonton. \ ith the excePtion of the 

Katz Activities of Daily Living Index in the Win-
nipeg population, p values were all <0.0005. 
Correlation ofthe Katz Activities of Daily Living 
lndex with the FLIC gives Pearson r values of 
0. 170/0.305 (Winnipeg/Edmonton) and is the 

lowest conelalion. Subscales of the Generâl 

Health Questionnaire (GHQ), B representing 

anxiety and insomnia and D representing severe 

depression, have conelations with the FLIC of 
0.441 10.496 and 0.4ó710.595, respectively, for 
the'ùy'innipeg and Edmonton runs. All other 
scales hav€ correlations with the FLIC in excess 

of 0.53, the highest being those of the Kamofsky 
Index 0.693/0.619 (Fig. 2), the CHQ total score 

0.72410.765, and the Beck Depression scale 

0.724t0.773. 
Conelation between FLIC factor I , represent-
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Ioble 3, FÊctor Lodding¡ of eue¡tion¡ on Socidb¡l¡ty Foctor lor Eoch Dqtq Set: Volidot¡on Studíos 

Questions 

HÖw much poin lodoy? 
Po¡n d¡srupting oct¡v¡ty? 
Concer-reloted poin? 
Uncornfortoble? 

Foel woll todoy? 
Well enough lor meols or repoirs? 
Sotisfiad witfi work? 
Abl6 to cornplêìe housewo¡k? 
lhinks oppeors well? 
Afroid of future? 
Ang4/, fi¡ghtôned, or depressed? 
Afroid? 
Depressed? 
Angr,,? 
D¡s.ouroged? 
Thi¡ks obout illness? 

Copes well with ske$? 
"Fqm¡l)/' hordsh¡p froñ concer? 
"Fom¡ly" d¡sruption f¡om concer? 
Personol hordship from concer? 
How much nou¡eo? 
Nduseo offecl¡ng act¡vlty? 
Spends time with "fomily"? 
Speíds time with friehds? 
Codident of medicol stoffl 
Co ¡denl of treolmoñt? 
Any orguments todoy? 

Winn¡pee Winn¡peg 
Run ì Run 2 Edmonlon 

o:' 
0.089 -0.093 
o.102 - 0.175 
0. r33 0.05l 

0.091 
0.200 0..àtt 0.29ì 

-0.083 0.007 0.405 
0.038 0.0óó 0.323 
0.00s 0.057 0.222 
0.ì97 0.0ó8 o.291 
0.t51 0.040 0.007 
0.012 

-o.022 
0.20t 
0.135 

o.o12 0.200".ll' - 0.051 
0.399 

- 0.0ó3 0.1t2 0.0,18 
-0.t3ó 0.t09 0.0ó4 

0.r0ó o. r8l 0, r08 
0.1 ì4 0.357 0.233 

0. tó0 
0.829 o.it ç o.ó37 
0.ó0t 0.57t 0.503 

-0.0ó3 o.077 0.129 
0.080 0.085 o.I t0 

-0. ì 22 0.091 0.2 
NOIE. For o compleiê descript¡on of foctor loqd¡ng!, se€ NOIE to Toble I ond Moreriols ond Merhods. 

È 

3 

i 
s 

E 

o 30 40 80 

F¡9.2. S(qltêrgrom of Kornofsky verrur F[lC. Thir 
raolloagrom grqph¡ú.rlly reDrg¡ent¡ th€ <orrelot¡cn be-
twôe¡ thê ovêroll FtlC ¡coÌ€ ond phy¡¡<ioñ Kqrnof¡ky
$or¡ng (r = Oó93)for the ¡o.ond Winh¡peg vol¡do-
t¡on ¡tùdy. Whil6 rhe (orfelqt¡on i¡ good,lhs Þlct
6uppoÉ¡ thê hypofhê¡¡¡ thot rhe Kornoflky rcore ónly
porl¡olly repreioñt ovoroll funalionql ¡lolu¡ o¡ r¡oq-
¡ur€d by the FllC, 

ing physical well-being, and rhe Kâmofsky scale 
(0.757l0.554), the GHQ C scale representing so-
cial dysfunction (-0.649/ -0.57t), and the 
McGill/Melzack P¡esent Pain lndex (-0.657) 
are high. Correlation with measures of psycho-
logic functioning, the GHQ B Scale (anxìety and 
insomnia), the GHQ D (severe depression) scale, 
and Spielberger State and Trait Anxiety Scales 
are all <0.33 (Table 7). 

Correlations of factor 2, representing psycho-
logic stare, are high with the GHQ D Scale 
(severe depression) ( - 0.56ól - 0.640), the 
GHQ B Scale (anxiety and insomnia) (-0.557/ 
-0.543), the Spielberger Srare Anxiety Scale 
( - 0.629l - 0.588) (Fig. 3), and rhe Trâit Anxi-
ety Scale ( -0.7351-0.609). Fador 2 has much 
lower conelation \¡/ith the Kamofsky Scale 
(0.06ó/0.157), the GHQ C Scale (-0.2?9/ 
- 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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loble 4. Foclor lood¡ng¡ of Ouest¡on¡ on foñ¡ly S¡tuqr¡onol Foctor for Eoch Dotq Set: Vql¡dor¡on 
Studies 

Winnipca 
Run l, 

Winn¡peg 
Run 2, Edmonton 

Queslion6 toctor 3 toclor 4 Foclor 3 

How ñuch poin todqy? 0.262 
Poin disruptìng oct¡v¡ly? o.äô¿ 0.219 
Concer-reloted poin? 0.085 0.23ó 

Uncomfortoble? 0.135 0.124 
Moiñlo¡ns loisure ocl¡v¡t¡es? 
Feel well todoy? 0.225 0.1t8 

0.30ó 
0,0ó7 

Well enough for meols or repoirs? -0. ì 23 0.ì4ì o.432 

Sotisf¡ed w¡th work? 
Able to complele housewo¡k? 

o.417 
0.3r8 

0.0óó 
o.ta2 

0.197 
0.141 

lhinks oppeors well? 
Afroid of future? 
Angry, lrightened. or deprcssed? 
Alroid? 

0.226 
0.2ì I

-"il' 
0.206 
o.0ó7 

0.094 
0.085 

0.053 

Dèpressed? 0.029 
Angry? 
Discouroged? 0. 7 0.040 

0.093 

-0.035 
Thinks obout illness? 0.0s7 

Copes well with sfress? 0.ì0t 
"Fomil¡/' hordship f¡om concer? - o.ó31 0.791 0.825 

"fom¡ly" disn pl¡on from concer? 

Personol hordship from concer? 
-0.ó82 

0,589 
0.58ó 
0.2ì 0 

0.783 
0.481 

How much nouseo? 0.0ór -0.009 0. r32 

Nouseo ofle.t¡ñg oclivìty? 
Spend3 t¡me with "fomily"? 
Spend3 fime w¡th friends? 

conf¡dent of medicol stoff? 
Conf¡denl of treotmenl? 
Any orgumonls lodoy? 

o.ôäo 
0.'l57 

-0.054 
0. ì5ó 

- 0.03 ì 

o. ios 
0.0ó8 
o.122 
0. t49 
0.ì32 

0.25ó 
0.0ó2 
0. ì28 
0.030 
0.13r 
0.337 

NOTE. For o complele descr¡pt¡on of foctor loodings, see NOTE lo loble I ond Mote¡iols oñd Melhodt. 

interaction, conelates 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 validâtion tests. The concunent 
validation battery was desi8ned for the most part 

to validate the physicâl well being and Psycho-
logic state factors. 

Results obtained on concurent validation tests 

representing physical function or med¡cal 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 undenaken for the Edmonton data 

using the Jackson Social Desirability Scale.rer3 

Of lhe 26 items in that questionnaire, four have 

been withdrawn from the final document Partial-

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 concem" using a series 

of structured patient interviews followed by use 

of a panel including pâtients as well as health 
professionals may represent a unique approach. 
We believe that this maneuver in itselfprovides a 

substantial measure of face validity for the ques-

tionnaire. The observation that the factor analy-
sis was stable through three separate clinical tri-
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foble 5. fq<tor Loodingr ol Quertioni on Nqu¡oq 
Foctcr for Edmorton Dotq Sêt: Vql¡ddt¡on Studie. 

tqclor 
Que.tiqng loodings 

Poin disrupting octivity? o.269 
Concer-reloled poin? 0.370 
Uncomfortoble? 0.33r 
Moinlo¡ns leisure octivities? 0.050 
Feel well todoy? 0.33t 
Woll enough lor meob or repoirs? o.22ó 
Sotisfied with work? -0.093 
Able to complete hor¡sev/ork? 0.1l7 
Thinks oppeors well? 0.2ì3 
Afroid of futrre? 0.127 
Alro¡d? o.o74 
Depressed? 0.055 
Angry? -0.08s 
Discouroged? -o.062 
Think¡ oboul illness? 0.042 
Copes well wilh stress? 0.0ì 2 
"Fomil/' hordship from concer? 0.21l. 
"tomily" disruption f¡om concer? o.265 
Personol hordship lrom concer? 0.187 
How much nousoo? 0.777 
Nqusoo offectìng octivit'r? 0.728 
Spsnd! t¡me with "fom¡ly"? 0.188 
Spend3 time with fr¡ends? o.252 
Confident oI medicol doff? 0.058 
Conl¡denl of lreolmont? o.o2ó 
Any orgumenls fodqy? - 0. r43 

NOIE. For o complete descript¡on of fdctor loodin$, 
s€o NOIE to loble ì ond Moteriols ond Methods. 

loble ô, Correlstion¡ of Functionol living lndex: 
iLlC whh Con(urënt Vcl¡dÈtion fe3ti 

tUc 
Volidot¡on le¡t Winn¡peg Edmonton 

Kolz dct¡vil¡ês of doily l¡v¡ng -0.t70 -0.305 
General Heolth Quêstionno¡re 

A 5cole¡ somot¡c s)rmplom¡ -o.629 - 0.óó8 
B scoler onxíêly ond ¡nsomn¡o - 0.44 t -o.196 
C ¡coler sociol dys{unction - 0.ó83 -0.581 
D scoler severe depression - o.467 - 0.595 
lotol - 0.721 -0.765 

Beck depretsion -o.721 - 0.773 
Kornofsky 0.ó93 o.ór9 
Spieiberger 

Stolê qn¡¡oty 
lrsit onxiety 

Àlelzock 

-0.557 
-0.55r 

- 0.578 

-0.599 

Prescnt poìn ¡ndor -0.58ó 
Poin rot¡ñg ¡nde¡ - 0.5,18 

NOTE . Peoruon (r) correlotion coêfflciorìls for fhê over-
oll FtlC score ogoinst the concu¡rênt vol¡dolion botery. The 
only wcok correlot¡on ¡5 ìvilh ihe (otz ADL ìndex (s.e toxt). 

¡t.rù.r!.. gt.r. Ar¡t.ty 0oor. 

F¡9. 3 Sconergrom of Splclberyer vcrrur FLIC, lhe 
(onelot¡on of thê FLlC ¡<ore w¡th mec.u.ê3 of prycho-
.oc¡ol function ruch or the Spielbeqer i: gcoá (Þeor-
5on I = -0.735, Winnipeg run 2). Ihe iny.rte corê-
lolion o.Gurr ¡¡nco h¡gher RIC ô(ore¡ ropr€.ent bêfiel 
frrnction, while ¡ncreo3ing onxiety reruhr in o lower 
Splelberger rcorc. 

als involving two populations likewise signifies a 
strong measure of construct validity, in addition 
to lending credençe to tbe 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 conelates well with those concurrent vali-
dation studies measuring physical attributes or 
their consequences, but does not coûelate 
strongly rvith the psychosocial measùres, Analo-
gously, FLIC'S emotional function factor corre-
lates strongly \yith measures of depression and 
anxiety, but weakly with physical ability mea-
sures. These data provide clear evidence that the 

¡ I ' . r ¡ I ¡ . . | . ¡ . r ¡ . I . . . ' ¡ I . ¡ 

..1.. . r.rr t¡r.,r . 

I .' 

¡¡9. 4, Sccltorgroffr of Komof¡kv ver¡u¡ Splel-
berger. Thir plot demollrtrrle. the indcpcndenie of 
th6 trûdit¡onol forrof3ky score, from o roþrcrentotive
meÊ.unr of p¡ychc¡oc¡ol functlon (Pecrcn r = 
-0.194, Winnipeg run 2). 

http:mec.u.�3
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I^MI@^C t€titñc tl.l¡aEtc^tEüForro ltoit
Fttlgtloill.uvrloLG¡:C^raC€ñ(allc) Od._ 
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L 
E 

a2, Ho wlll åÌo yoù coplno rtll ya¡r.v6qnlày rùËs? 
È 

I 

3. Ho{ñudrün do t!¡r.Fid útrtlE D
N 

I 
c 
Ia. Fålo your al¡lrty io m¡nltfô you ndsål¡n d 16l¡¡Þ æivlùé,'l$¡t E 

6. ¡lar rfl,ß€¡ sñbcl8d you.lslt lutl¡ming? I
I

H 

A Hor rol do you l¡elbday? 
o 
U 

7. Do yoi¡ tli¡ w6lldroi¡gn !o ñrs¡. ¡ trEd ddo minor hø*hog oÞ6ll! todoy? 

T 
I 

N 
ù Aaiå ü1€ &græ lo e¡lch t/ou c¡rEr hae kr,þo6sd d haddþ m ñæo cl66r b yô( ¡n ùo o 

e. Fåle tw olr6n yû hólds(fiir.t d 8bn yqr lit¡, 

f0. Âåt }o!.sdr¡3lEcûônúi0rtðlrwtd*lyouri,E!.ô{¡.rddþtErj!.rnrhsp¡¡nr¡tr 

il. How u¡rombnrtÈ & yoq ls.l n'd.y? 

F¡9, 5. Soñple of lhê Mdnitobo Concer Treohent ond Re¡eo¡<h Foundot¡on Fuñc-
r¡orial living lnd€x: Concsr qùe.lionñoire, 

Tqblê 7. Conelol¡ons of foctor ScoÌê¡ w¡th Concu.rcnt Vqlidol¡on Teili; Comporion of Winnipeg 
(Run 2) ond Edr¡onton Dotd 

Physicol Well-8eing ond Emol¡onol Slote Foclor 
orid Ab¡l¡ty Foclor of Fl.lC of FtlC 

Vol¡dotion Test 
Winnipeg W¡nh¡peg 

(Run 3) Edmonton (Run 3) Edmonton 

Kotz octivitie¡ of doìly living -o.228 -o.207 o.o12 0.20 
Generol l.leolth Ou€stionnoìre 

A scole: somolic symploms - 0.541 - 0. ó0ó - 0.3r 5 - 0.31ó 
B scole! onx¡êly ond insomn¡o -0.204 -0.224 - 0.557 - 0.543 
C scqle' sociol dyslunction - o.649 - 0.571 -0.279 - 0.083 
D scole¡ severê dêpiesion -o.263 - 0.328 - 0.55ó - 0.127 
fotol - 0.549 - o.572 - o.594 - o.4ó9 

Beck depression - 0.5ó7 - 0.ó40 -0.5t7 - 0.528 
Kornolsky o.757 0,55,r 0.0óó 0. t57 
Spielberger 

Slole onxiely - 0.308 - o.326 - o.629 - 0.588 
ïroil onx¡ety - o.296 - o.338 - 0.735 - 0.ó09 

Preienl poin ¡nder - o.657 o.067 
Pdiñ rol¡ng ¡ndex -0.555 -0.t28 
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2tl. How nuch ol ycn pålñ 

21, 

FLIC measu¡es a composite of distinct factors 
contributing to overall functional living. If rhese 
distinctions in conelation data had not emerged it 
could have becn argucd that the FLIC was little 
more thân an elaborate way of asking "How do 
you feel?" 

In addition to providing substantiâl 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) counterpals 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 âssessment. 
As Yates et al have shown,20 the Karnofsky Scale 

has reasonable correlation with the overall medi-
cal stâte of illness, but we believe that broader 
issues of patient functìon 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 treaG 
ment while in fac( the patient has been reduced to 
total societal debility by virtue of psychologic, 
somatic, or social interactional factors that mây 
be the result of either the disease or its treatment. 
These issues appear not to enter into the estimâ-
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 increâsingly seen within clinical trials. 
We consider the sociâl desirability data part¡cu-
larly relevant. Subjects frequently attempt to 
prov¡de answers that will please their physicians, 
hence masking their true perceptions. Frequently 
this is not considered in the design of such docu-

http:d{er�d.rg
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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 

lndex 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 
lndex 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 questionnaire is designed, whiclt 
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 conelation between our index and the Katz. 
There does in fact seem to be a rcasonable corre-
lation between the Katz and the FLIC when pa-

t¡ents scoring at the lower levels are considered. 
The stratífication data shows that this index is 

valid across the general range of extent of illness 

seen in cancer patients. lt seems to differentiâte 
the overall levels of dysfunction in patients who 
are disease free and offtreatment, in those under-
going adjuvant therapy, in those in the midst of 
featment 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 < l0 
minutes. All patients were able to answer all of 
the questions. The entire concurrent validation 
package took approximately halfan hour to com-
plete and it serves as a measure of the acceptabil-
¡ty ofour index thât while considerable difficulty 
was encountered with the MccilvMelzack Pain 

lnventory, and some difficulty was encountered 
with both the Beck and Spielberger question-

naires, panicularly when the issue of suicide was 

raised, no patient found difficulty with the FLIC. 
Initially this questionnaire was designed to 

compare populations. Our primary intent¡on was 

not to scale it, but to use it as a overall global 
measure of patient function. r e believe it is val-
id in that context. However, the clarity with 

which factor I representing physical ability and 
factor 2 representing psychosocial function seem 
to represent distinct and important dimensions 
suggests that at least for these two items the in-
dex is in fact scalable and may possibly be usable 
not only for population stud¡es, but also as a 

guide to intervention in particular patients. Pre-
dictive validity studies are underway and in the 
event that responses lo 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 ofoutcomes are 
possible. These may both provide explanations 
for apparent discrepancies between patient func-
tion and clinical resporlse, and poso sorne lew 
and potentially difficult, but beneficial questions 
for clinical-trials investigators. For example, if 
based on traditional criterìa two clinical trials 
provide similar outcomes, a significant discre-
pancy between quality of life outcomes would 
readily infl uence subsequenttreatment selection. 
More perplexing however, is the potential d¡lem-
ma of divergent results, that is, that an outcome 
that is viewed inferior by classical criteria is as-
sociated with a significantly improved overall 
quality of lìfe response. Which treatment arm 
does the investigator then recommend, the one 
with the greater response and/or survival, or the 
one with a quality of life outcome that appears 
superior? We cannol of course propose a univer-
sal answer, but the availability of a valid measure 
of quality of life provides altematives: (/) The 
investigator will be aware of the quality of life 
distinctions and may be in a position to alter 
therapy in lhe "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 
medical 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. Particulady in diseases such as non-
small cell lung cancer where the entiÌe 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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int'ormation to patients regarding quality of life 
aspects of proposed treatments. This index repre-
sents ån âttempt to provide such information. 
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ABSTRACT 

Selecting the most appropriate end points for clinical trials is lmportant to assess the value of new 
treatment strategies. Well-establlshed 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 points and their advantages and disadvantages for older individuals. 

Randomized or single-arm phase ll trials can provide insight into the range of efficacy and 

toxicity in older populations but ideally need to be confirmed in phase lll 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 clinicaltrials in oncology should be without an upper age limit to allow 
entry of eligible older adults. ln 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 geriatrìc 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. 
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international efforts to streamline this, such as the 

DATECAN (Definition for the Assessment of Time-

Thechoice ofappropriate end points is importantto to-Event End Points in Cancer Trials) projea.r 

assess the benefit oftherapy. In oncology, there are However, these standard end points may not be 

well-established clinical end points for clinical re- the most appropriate to balance the benefits with the 

search in randomized dinical trials (RCTs); in risks of therapy in older patients with cancer, be-

the curative/adjuvant setting, disease-free survival cause older patients often die as a result of other 

(DFS) and overall survival (OS) are the most recog- diseases, and relapse will not always affect su¡vival, 

nized and well accepted. For metastatic solid tu- whereas cancer-clirected therapy cirn sometimes 

mors, progression-free survival (PFS), time to cause severe acute or chronic toxicities and de-

tumor progression (TTP), time to treatment failure creased qualþ of life (QoL). For young patients 

(TTF), response rate (RR), and OS are the most with familiaVsocial obligations (eg, toward young 

commonly used end points. children), prolongation of life might be the most 

Acaveat is thatthe definitions ofthese so-c¿lled important end point; however, older adult patients 

standard outcomes have varied in different trials in with incu¡able disease may prefer QoL above quan-

the past, challenging the ability to compare across tity of life, especially if treatment also has an impact 

studies and provide evidence-based care. There are on their functional capacþ and ability to carry out 
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daily tasks, their cognitive function, their social situation/capahility to 
stay at home, ortheir caregiving abilities.2 Therefore, there is a need for 
delineation of relevant clinical end points for older individuals, which 
can then be uniformly incorporated into future clinical trials.3'a 

Thc bcst-cstablishcd form of clinical tr.ial desigrr is lhe 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 clesigns should be considered, especially for 
vulnerable and frail patients. 

This article de.scribes 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 Grncer. 

os 
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 I ).s Surrogacy ofthese end 
points for OS has been demonstrated in some specific settings and is 
under inve.stigation in others. Compared with younger patients, el-
derlypatients with cancer often present with significant comorbidities 
and therefore die as a result of other, non-cancer-relatecl diseases 
more frequently.u'' Elderly patients are more tikely to experience se-
vere toxicities from cancer-directed therapies, including treatment-
related mortality.s'e Non-disease-related deaths and treatment 
discontinuation/reduced dosage because of toxicity might dilute treat-
ment benefit, and larger sample siiæs would be needed to demonstrate 
treatment effects. It should be emphasized that this diluted benefit is 
an accurate estimate ofthetrue 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.3'r0'rr 
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 generalizabilily of the treat-
ment for the vast majority of cancers, where most of the patients are 
older. On average, the trial population in chemotherapytrials is 5 to l0 
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 
popuÌation 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 q¡ncer. 

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 risla, measuring 
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cancer-specific end points such as disease-specific survival (DSS) and 
performing competing risks analyses could generate crucial data. 
Nout et alr2 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 resuÌt of other causes. A precondition to using DSS as the 
primaryend point is that the cause ofdeath can be reliably ascertained, 
and other causes ofdeath are not related to the treatment. In that case, 
DSSas the primary end point might help in requiring a smaller sample 
size. 

13 However, a reduction in the risk of one type òf event (eg, cteåth 
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 ofdeath should always be reported to distinguish cancer deaths 
from treatment-related deaths and deaths resuJting 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 II error, respectively, 
must be adjusted for multiple testing, which necessitates in increase of 
sample size.ra 

Composite End Poînts 
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 capaciry and ability to carry out daily 
tasks. As the International Conference on Harmonisation stated,rs 
composite endpoints avoid the need forarbitrary choice and ctealwith 
multiplicity in an cfficicnt manner when several outcolre rneasures 
are of equal importance to the patient. A composite end point in an 
RCT consists of muìtiple 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 denosumabr6) but 
have been more widely used and studied in other medical disciplines, 
mainly in cardiology.rT'r8 Major advantages of a composite end point 
are the simplicity ofthe statistical design, which is based on a single 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 ofthe 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). Le.ss frequent but important to consider is the situation in 
which negative results can be observed for the composite, while 
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lablå f. R€levânt End Poiñts in Cl¡nicålTr¡als rn the Older Cancêr Population 

End Point Dofin¡tion Cunent S¡tuâtion Pro Con 

OS: timo or proport¡on Considered gold standard Rêmains hardost ênd point, Oncolog¡c relevancê in gldgrly 
in clinical tdals, slso in eldsrly cån be h8mporod by 
ê6pec¡ôlly whên. ¡ncreâsêd number of non-
êvaluåt¡ng suporioäty 
of nêw trêatments life €nds with d€ôth) 

Easy and dist¡nct to m€asurs, Doês not includê OoL 
high ¡mpsct for pât¡ents aspocts 

DSS: tim€ or proportion Time from d¡ågnos¡s of treatment lmportant to collect in Cånc€r trêâtment pr¡mårily 
situãtiory'study entry unt¡l 
doôth resulting from index 

add¡tion to os 
becaus€ ¡t g¡ves bêtter 

âims at decreasing cancer might âlso influencs non-
cânceÊrêlated dæths (€9, 

d¡s€ase or rôtê of pationts insight ¡nto treatment-relatêd mortality) 
contnbution of non-

diseêse at specifisd t¡me po¡nt cancef{eleted dêâths ben€fit for patients in 
pres€ncê of compst¡ng 
risks (og, lreatment b€nefit 
¡n localized prostate caôôor) 

R6ason for death will be of 
no/minor meaning for 
patlents 

Reåson for de8th can remain 
uñcl6ar 

Coprirnôry ênd po¡nts Comb¡nãt¡on of > two equâl 
primôry ênd po¡nts 

R6rêly used in oncology Allows caÞtrdng more than 
ôfticacy slon6 

Diff icult stat¡sticâl dêsign 
bôcsus€ corr€lation 
botween differgnt ond 
points is rarêly known 

M¡ght ¡ncrêas€ s3mpl6 s¡ze 

Composit€ €nd po¡nts Combinat¡on of d¡fforent 6nd 
po¡nts in ono dêfrned ênd po¡nt 

Rarely ùsed in oncology 
(on€ €xamplê: skeletal-

Can tak€ into ôccount 
multiplê dimensions in 

Requ¡r€s indiv¡duâl 
@mPoñênts of comPositê 

related ovents) but def inition of treatm6nt thåt åro clinically 
should bê êncouraged 
more 

benef it, including eff icacy 
and tox¡city 

meaningful ând ol sim¡lar 
Íelativ€ importanc€ 

S¡mple and eflicient stal¡st¡cal D¡lf¡cult interprotation if there 
design ar€ divergent results for 

Allows separate report¡ng of each component sêpalately 
difforônt €nd points 

TFFS ând TTF: rime or TFFS ¡s fime 6lâps¡ng betwê€n Often us€d ¡n âdd¡tion to lnt€gratês sfticacy and Difticult to dist¡nguish 
proport¡on 6ndom assignmônt End €aly 

tregtrn€nt discont¡nu3tian 
OS toxicity bgtwêon efticacy and 

tox¡c¡ty (eg, tox¡c but 
becausê of ãny r€ason êftectivê) 
(¡nclud¡ng diseasê prog.€ss¡on, Trostm€nts might be stopped 
treatmont toxicity, €brly d€ath), for oth€r roasons (eg, 

dísêasô pþgrgss¡on, doåth ch6motherápy holidsy) 
(rêsuh¡ng from sny c6usê). or 
sny othêr ovênt of ¡nterest; 
TTF.isrsim¡lar, but death 
lêsult¡ng from othôr cÊus€ ¡s 
not consid€rod an €v6nt 

Ool-relãted end points: 
lovel åt specifiad 

Evaluation of OoL through 
validated instrum€nts at 

often usêd ês sêcondâry 
end point in cl¡nical 

OoL may bs more ¡mportånt 
than duratioñ of l¡fê for 

Difficult to moasure ånd 
idêñtify clinicâlly relsvant 

t¡me point or time 
unül dsterioration 
comparêd wIh 
bâselino 

basel¡ne ând dur¡ng course of 
diseâse/treåtmenvstudy 

trials but should be 
promoted âs pt¡maly 
ênd po¡nt or part of 
composite €nd point 

måny oldor ind¡v¡dll3ls cutoffs thåt determine 
whethor therâpy ¡s 
worthwhile 

Ma¡ntenânce of 
functional capac¡ty/ 
dep6ndencê: levêl 
åt specified tim€ 
point oi time until 

Evaluat¡on of ovolution of 
f unct¡oning and (¡n)d€pond€ncè 
through vôl¡datêd instrum€nts 
dur¡ng course of 
d¡s€ase^rêåtmenlstudy 

Rar€ly measured ¡n 
oncology triåls but 
cruc¡al to includ6 

Me¡n contr¡butor to OoL in 
elderly pat¡ents w¡th 

No general consonsus on 
optimál ûìêasuroment or 
cliniælly rolevant cutoffs 
d6t€rmining wh6th€r 
therapy is worthwhils 

det€rior8t¡on 
compared w¡th 
baselinê 

Abbrêviâtions: DSS, disease-specific surv¡vål; OS, ov€rall survival; OoL, quålity of l¡fe; TFFS, lreatrhent fôilure-frêê survivali TTF, trmê to troêtmênt failure. 

statistical significance can be reached for the most important com- r The expected effects on each component are simila¡ based on 
ponent. The p¡os and cons of composite end Points have been clinicaVbiologic plausibility (which is, in the end, the ratio-
summarized by Kleist.re Use of this approach is usually justified nale for using a composite end point). 
under the following assumptions: . For the study to be ultimately positive, the clinically more 

o The individual components of the composite are clinically important components of a composite end point should at 

meaningfr:l and of similar relative importance to clinic¿l care. least not be affected negatively, 
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All components ofa composite end point should also be anallzed 
separately and reported æ such. The separate reporting ofend poinfs is 
also essential to åciÌitate cross-study comparisors (althougþ there are 
also intrinsic limitations to this) or to generate assumptions for de-
signing future trials. It is important to me¡tion that fo¡ the US Food 
and Drug Administration, a regulatory end point should clearly dis-
thgutsh the efficacy of the drug from toxicity, patient or physician 
withdrawal, or patient intolerance.2o 

An interesting example of a composíte end point in older 
individuals is therapeutic succæss.2r This end point combines efÊ-
cacy, toxicit¡ and patient compliance with treatment and has been 
defined as a patient receiving at least three cycles ofchemotherap¡ 
at the planned dose (without dose redudion) and schedule (no 
treatment delay beyond 2 weela), and having a response (either 
complete or partial) without experiencing grade 3 or 4 toxicity 
according to the Common Toxicity Criteria criteria.22 Variations 
ofthis design are possible, such as defrning tlerapeutic success æ 
being progression ftee at a fixed time point without having grade 3 
or 4 nonhematologic or grade 4 hematologic toúciry This seems to 
be ari attractive end point in settings whete significant differences 
in toxicity between two treatments are expected and requires fur-
ther exploration. Looking simultaneousþ at toxicity and effrcacy 
can be a disadvantage as well as an advantage; therapies might be 
temporarily toxic, requiring dose reduction, but might be efñca-
cious. Dose, toxicity, and response are related (eg, in patients with 
non-small-cell lung cancer, those with a higþer rate ofhematologic 
toxícity survive longer2s) . 

Another erample is the use ofoverall treatment utility (OTU) as 

an end point in the FOCUS (Fluorouracit, Oxaliplatin, and CpTll 
[irinotecan]-Use and Sequencing) trial ofolder patients with maa-
static colorectal cancer,4 in which good OTU indicated no clinical or 
radiologic evidence of disease progression and no major negative 
tr€atment efiects in terms oftoxicity or patient acceptability. Interme-
diate OTU signified eithe¡ clinical daeriorat.ion but no negative treat-
ment effect or a signifrcant negative treatment €ffect but no clinical 
deterioration. Poor OTU indicaûed both clinical deterioration a¡rd a 
maior negative treatment effect or death. 

Trestment Fa¡lure-Frce Survival and TTF 
T¡eatment åilure-free suwir.al (TFFS) and TTF are well-lqrown 

examples ofcomposite end points and could also be interesting end 
points to consider for dinical trials in the elderþ TFFS is defrned as the 
time that elapses between random assignment and early teatnent 
discontinuation because of any reason (induding treatrnent toxicity 
and patíent refi.ual of further treatmurt), diseæe progression, death 
resulting ftom any cause, or any other event ofintetest, TTF is similar, 
but only disease-specific and treatment-lelated deatls are conside¡ed 
events, Treatnent-related toxicity is a major issue in elderly patients 
with cancer, especially those with advanced disease stages where tìe 
goal oftreatment is palliation ratlrcr tÏa¡ cu¡e. TFFS and TTF provide 
an opportunity to take into account the ¡ole of toxicity and not 
conc€ntrate only on emcacy, This is important because older patients 
are less willing than younger patients to continu€ ûeatments with 
seve¡e toxicities,2zs especially if these have functional consequences 
that limit independence. One limitation, howeveB is that in some 
situations, teatmeDt breaks are introduced not b€cause oftoxicity or 
progression but to provide a period without chemotherapy (ie, drern-
otherapy holiday), although this can be handled by not considering 
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these breals as üeatment failures. A¡othe¡ limitation is that early 
treatment discontinuations are still considered failures in situations 
where significant toxicity occürs, but patienti have good disease out-
comes (perhaps with improvement of toxicities) thereafter. 

AoL-Belated End Po¡nts 
The main goal of canc€r treatment, certainly in the palliative 

setting, should be to reduce discomfort ¡elated to or caused by cancer 
progression and its related consequences (eg, loss of funaionality, 
inability to stay at home, deterioration of QoL). Health-related eol 
(HRQoL) is a major concem for patients witl cancer, and it can be 
affected by slmptoms caused by cancer as well as by treatment-
induced toxicity.6 For many older patients, the goal of cancer-
directed ûeatment is not just how much additional tùne they can gain 
but how valuable that time is. Elderþ patients are less willing to 
compromise their HRQoL for the potential for inqeased survival,,T 
Thus, HRQoL may be an appropriaæ outcome for elderly-specific 
trials, but it remains to be defined how to me¿sure or quantify HReoL 
optimall¡ how to quantify the different domains of HRQoL in one 
score, and which cutoffs are relevant as end poins for dinical trials, 
although a lO-point decrease (on score of 100) is ftequently used as 

relwant drange.ã The EORTC (Ewopean Organisation for Research 
and Treatment of Cancer) QoL Group recently dweþed an elderþ 
specific QoL module,2e whidr adds specific Qol-related aspecis in 
olde¡ individuals to the general EORTC Quality oflife Questionnaire 
C30. HRQoL should be captured in all trials ofpalliative chemother-
apy in older patients regardless of the primary end point of the trial. 
The Q-TWST (quality-adjusted time without symptoms ofdisease or 
toicity of treatment) approach measwing quality-adjusted survival is 
arother Qol-related end poinL n'hich partitions the survival time of 
the patient into tfuee cons€cutive health states (ie, time with toúcity 
resulting from tIeatmerì! time without symptoms of disease or toxic-
ity, and time ftom p-rogression/relapse to death) and assþs utility 
weigþts to each state.to The q-TWIST value is the sum ofthi weighteá 
health state duations and is used for treatment comparisons. This 
approadr quantitatively adjusts periods in which treatment toxicities 
or symptoms of diseæe progre.ssion are present to reflect the poten-
tially reduced value for tìe patienl In principle, this is a valuable 
approach for older patients with cancer, but the great diflìculty lies in 
determining or quantifing the weight factor for QoL dwing the 
different periods. 

Preseruat¡on of Funct¡onat Capac¡ty/lndependence 
Irt a similar wa¡ maintenance of function and independence 

should be one of the major principles of cancer marngemørt in the 
elderly. A negative impact on a patient's fimctional capacitywill have a 
negative impact on suwival as well.3r The prolongation ofactive life 
expectancy seems mudl more important than the prolongation oflife 
expertancy as such. The GERICO (French Geriatric Oncology Group) 
trial32 nicely showed that frr-naionalit¡ measured by lnst¡umental 
aaivities of daily living does not decrease significantly (by > t* 
poins) in older patients with breast cancer receiving adjuvant chem-
otherapy, Using single or multiple domains ofgeriatric assessment as 
outcome events would also be ofgreat value to dinicians. 

Surg¡cal h¡al End Po¡nß 
Several trials in the surgical field, induding elderl¡specific trials 

such as the PACE (Pre-operative Assessment ofCancer in the Elderþ 
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study,33 have usecl (primary) encl points such as 30-day morbidity, 
30-day serious morbidity (grade I 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 Patîents Versus Trials Without Upper 
Age Lîmít 

Table 2 lists issues in clinical trial design in older patients with 
cmcer. 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-
re.sentation of older patients in clinical trials.ro'3a'3s The differential 
effects ofagingon organ function and the varietyofcomorbiditiesthat 
characterize the older population result in significant heterogeneity.36 

This variance could result in considerable differences in the efficacy 
and safety of cancer treatments. F'or 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 Íìom these kinds oftrials 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 thegeneralizabilityof 
the results. Documentation of the nonincluded population is also 

important. One option for ensuring sufficient accrual ofolder 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 likeþ included in 
clinical trials and so should likely receive the standard tÌeatments. 
However, it is clear that several standard treatments administered to 
younger patients are not suitable for unfit or frail elderly adults (and 

Tablo 2. lssues in Clinical Trial Design for Older Patients W¡th Canc€r 

lssue 

RCTs remain gold standard when possible 

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

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

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

Randomized phâse ll or even single-arm phase ll trials in specific subsets 
of older patients can provide ¡nsight ¡nto range of efficacy and toxicity 
in older populations but ideally should be confirmed in large phase lll 
trials, which might bo hard to perform for various reasons (ê9, 

insufficient ¡nterest from sponsorslnvêstors, difficulty in finding 
sufficient numbers of patientsl 

Not all questions can be answered with random¡zed trials, and large 
observational cohort stud¡es or reg¡stries ¡n community can provide 
further insight for frail population w¡th less selection bias (preferably in 
parallel with or linked to RCTs) 

Comparable/uniform geriatric ass€ssmênt should be intêgrated into future 
trials ¡n geriatric oncology 

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

Abbreviation: RCT. randomized cl¡nical trial 

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 c¡arabine, 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 therapyin this group ofpatients, who are notlikelyto 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, 

¿d¡p1gd çþsrnotherapy/biologic agents) with pure palliative/support-
ive care. For vulnerable patients, a possible trial design could include 
standard therapies versus less aggessive therapies or no therap¡ 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 eìderly 
populations might be challenging for many reasons (insufficient 
interest from sponsors/investors, diffrculty in finding sufñcient 
numbers of patients, and so on). Often, phase III data exist only for 
younger populations. Ranclomized phase II trials can provide in-
sight into the range of efficary and toxicity in older populations. If 
the treatment is too toxic, this would be established in a phase II 
trial. Ifa phase II trial in an older (nonfit) population shows that 
the toxicity is acceptable and confirms efficacy in the same range as 

previous phase III trials in younger people, there might not be a 

need to repeat the phase III trial again in an older (nonfit) popula-
tion. However, if the phase II results are indeterminate concerning 
toxicity and/or efficacy, then confirmation in a phase III trial is 

likely. Randomized phase II 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. Qften, 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 difÊcult 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 ofthe methodologic diffrculties 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 ranclomized 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 difñ:se large 
B-cell lymphoma,3T have been adopted in clinical care because 

higherJevel data are lacking. 
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Aging is a higlùy individualized process that results in several 

dunges in organ function, affecting the pharmacokinetics ofa¡tican-
cer drugs.38 These organ spteìn changes may tesult in altered drug 
metabolism, with a maior impact on treatnent tolerabilit'¡. For tllat 
reason, pharmacokinetic studies and phosc I studic¡ should bc dc-
signed specifically for older patients. New drugs could, for instance, be 
studied in amanded phase I studies in populations with higher lwels of 
comorbidity or functional limitatiors in parallel with standard phase I 
trials or after the drugs have shown prornising results in the general 

population. A¡ approadr in tJrc same line is to deiign phase VI-type 
trials with progressively increasing inclusion criteria. The regimen of 
intere$ is frrst administercd to patients in good condition, then in 
cohorts with increasing lwels offrrnctíonal lirnitations or comorbidi-
ties. This would provide evidence-bæed th¡esholds for dose reduc-
tions or regimen changes. Risk indicators that cor¡ld be used for this 
approadr indude the CRASH (Chemotherapy Risk Assessment Sc¿le 

for High-Age Patients) score,se the CARG (Cancer and Aging Re-
search Group) score,4 or criteria such as those used in lym-
phoma studies.arl2 

Althougþ incorporating geriatric assessment into oncology trials 
is usually feasible,a the maior obstade to using this as a stratfication 
or even randomization factor is the enacuoptimal definition offrailty 
orwlnenbility, Balducci and Extermanna formulated an operational 
defi¡ition offtail, fit, and r,tlnerable patients in 2000 that is commonly 
used in the oncology world but has signifrcant shortcomings; unfor-
tunately, 10 years latq it is still not clear which are the best criteria and 
tests to be used to make this stratification. 

Trtab of Treatment Reg¡mens Veßus Tr¡als of 
Trcatment Strutegies Versus Obseruational 
Cohort Studies 

Randomized trials of treatmeni regimens comparing treatment 
A versus tr€atment B can provide important information. The 
CAIGB (Cancer and Iæukemia Group B) 49907 adjuvant breast can-
cer trial, for instalce, showed that classical adjuvant dremotherapy 
(AC [doxorubicin and cyclophosphamide] or CMF [cyclophospha-
mide, methotrexate, and fluorouracil]) wa.s clearìy superior to so-
called soft chemotherapy with capecitabine.as New drugs also need to 
be tested specifically in the older population because specific advene 
effects might occur that potentially change the toxicity/benefrt ratio. 
The older popr:lation represents a huge potential market for the phar-
maceutical industr¡, but the enhanced risk oftoxicity as well as non-
teatrnent-related adverse events that sometimes occur in older 
patients might lessen the enthusiasm ofthe industr)' to support sudr 
trials and might hamper drug development and registration, 

Trials oftreatment stategy comparing no tleatlnent with treat-
ment (eg, prostate cancer surger)' or no surgery breæt cancrr adju-
vant cÀemotherapy or not) are some ofthe most important kind of 
trials that need to be performed. Howwer, sweral challenges exisl 
Persuading a patient to participate in a trial of therapy versus no 
therapy is generally much more difficult than participation in a uial of 
treatrnent A yersus B, and selection bias and crossover will occur, ln 
the former situation, the impact ofrandom assignment (eg, drerno-
therapy or not) on older patients is much bigger than in t}rc latter 
situation (eg, dremotherapy A r B). There are possible trial desþs 
that might make this more palatable to patients, such as a cluster 
randomization desígn or postrandomization (double) consent desþ 
(also called the Zelen desþ), but these desigrs are less rigorous 

because they rely on unverifiable assumptions (e6 patient referral 
patterru). For both oftÌrcse approaches, patient consent is sought for 
the study after the patient already lcrows whidr üeatmerit (if any) he 
or she would receive, removing the arxiety that irnpending random 
ãssignment may produce. Ariother âspect is thât fundtng ls much 
more dififllt to obtain for üeatmerit strategt, studies, because there is 

generaìly no benefit for industry (on the contrary, the omission of 
Íeatment might be disadvantageous for industry). Several attempts at 
trials of tueatrnent strategy have åiled in the past because oftlrcse a¡d 
other reasons, as was nicely demonstrated in the ACTION (Adjuvant 
Chemotherapy in Older Women) trial for early breast cancer.6 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 
dweloping and using altemative designs for these tt?es oftrials in 
the nonfit older population. The¡e is no perfect solution for tlis, 
but one pragmatic strat€gy is to inyest much more in large obser-
vational cohort studies in the nonfit older populationaT or even in 
registry studies in the community. Ifpossible, they can be linked to 
randomized trials, allowing the captuÌing ofthe nonincluded pop-
ulation as well as the assessment of different tleatments and strat-
egies with regard to outcome, This integration of an RCT into a 

registry trial increases the qua.lþ of an RCT, because .the patient 
selection is better described, and it is better known to which patient 
populations the results ofthe RCT can be generalized. 

lncotpomt¡on of Gertdtic Assessment lnto 
Clinical Trials 

Geriatric assessment has not been used ofte¡r in previous dinical 
trials, but it should become more ftequently required in the future. 
Without geriatric assessment information, it is impossíble to evaluate 
which older individuals were induded in a trial (eg, frt patients only or 
fit as ûdl as frail patients), limiting ertrapolation ofthe study data to 
the general older population, This should be mandatory in registra-

tion trials and elderly+pecific trials and shorfd be encouraged in all 
trlals including older people. Howwer, many different forms ofgeri-
atric assessment exist, which complicates comparisons across trials. It 
is importa¡t to agree on a (more or less) uniform or at least compata-
ble ey¿luation ofthe older popr:lation. EORTC has made an attempt 
by providing a minimal data set for geriatric assessment to be included 
in dinical trials,a and CAIGB has also demonshated the feasibility of 
a maùrly self-administered tool in its trials,4e but tJrcre are other 
optionsÍr'4 and it is important to continue intemational discussion 
on this topic, 

Eligibilîty Crfterta 
The generally long list ofindusion and s<clusion criteria during 

the l¿st decade has led to selection bias and exclusion ofolder patients. 

Exclusion criteria are not based on a high level ofevidence. ln dinical 
trials, especially those focusing on older patients witï cancer, an at-
tempt should be made to have as few indusion and exclusion criteria 
as possible. A Natíonal Institutes of H€alth team conduded that de-
creasing function and comorbidity restrictions can dramatically in-
creæe elderly accual to dinical trials.! 
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European Medícìnes Agency and US Food and Drug 
Admínistration Geriatrìc Investigation Ptan 

In the medical care ofpediatric patients, the European Medicines 

Agency (EMA) has established a pediatric investigation plan to ensure 

that drugs are examined appropriatd 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 heþfirl in establishing a beüer view of 
the fitness of older patients induded in clinic¿l 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 erçert group for this pur-
pose.so longitudinal as well as baseline evaluation of geriatric param-

eters (e6 funaionality, social situation, QoL) is crucial to better 

understanding the impact ofnew therapies on older individuals and to 
improving care for this important population. 

Choosing end points for clinical trials in older patients with cancer 

requires carefr¡l reflec-tion on the ultimate goals of therapies. OS is a 

crucial end point, but DSS should also be recorded in trials where 

olderpatientswith cancer are included, because deaths resulting from 
other causes (eg, other diseasesr 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 offunctionality) into the definition oftreatment benefit and 

have clear advantages in RCTs involving older patients with cancer, 

sudr as simplicity of statistical design and statistical efficienry. Com-
posite end points are not feasible in all settings, but they are justified if 
the individual components ofthe composite are clinically meaningfirl 
and of similar relative importance to dinical care. QoL and preserva-

tion of functional capacity and independence ¿ue important for the 

older population and should be included more often as end points in 
clinic¿l trials in this population. 

Although clinical trials in princþle should include the entire age 

range ofthe population, the heterogeneþ ofthis population generally 

does not allow the capture of the whole older population, leading to 
selection bias and difficultyin drawing firm conclusions for the frailer 
elderþ who are often not induded. Specific trials for subgroups of 

older patients with c¿ncer are needed, with additional pharmacoki-
netic studies if required, and with appropriate control arms depending 
on the setting. Randomized or single-arm phase II trials can provide 
insigþtinto the range ofefficacyand toxicityin older populations, but 
ideally they should be confirmed in large phase III trials that are 

unfortunateþ often hindered by insufficient interest from sponsors/ 

investors or difficulty in finding suficient numbers ofpatients. Large 

observational cohort studies in the nonfit older population should be 

considered, preferably linked to randomized trials, to capture the 

nonincluded population. Incorporation ofa preferably uniform geri-

atric assessment in elderþspecific or registration trials is crucial to 
better understanding the effect of treatments in different elderþ pop-
ulations. Regulatory authorities induding the EM.A/FDA should re-

quire geriatric assessment information and adequate representation of 
older adults, including patients ofdifferent health statuses such as 

vulnerable and frail patients, in trials. Better clinical trial desþ is 

crucial to understanding the impact of new therapies on older indi-
viduals and to improving care for this important population. 

Although all authors completed the disclosure declaration, the following 
author(s) and/or an author's immediatefamily member(s) inilicateil a 

fnancial or other interest that is relannt to the subject matter under 
consideration in this article, Certain relationships markdwith a"U" are 
thosefor which no compensation was received; those relationships marked 
with a "C" were compensated, For a deniled desctiption of the disclosure 
categoriæ, or for more information about ASCO's conflia of interest policy, 
please refer to the Author Dßclosure Dedaration and the Disclosures of 
Potential Conflias of lnterest secfion ín Information for Contributors. 
Employment or Iæadership Position: None Consultant or Àdvisory 
Role: Arti Hurria, GTx (C), Seattle Genetics (C) Stock Ownership: None 
Honoraria: None Resea¡ch Funding: Arti Hurria, Celgene, 
GlaxoSmithKline Expert Testimony: None Patents: None Other 
Remuneration: None 

Conception and design: Hans Wildiers, Murielle Mauer, tllrich 
Wedding 
Collection and assembly of data: All authors 
Data analysis and interpretation: All authors 
Manuscript writing: All authors 
Final approval ofmanuscriph All authors 

L Bonneta¡n F, Doussau A, Mathoulin-Pelissier I et 
âl: lntomât¡onal expêrts' panel for the dêvelopment of 
guidelines for tho dêf¡nhion of time to event €ndpo¡nts in 

clinical trials (DATECAN proiect): Resuhs for pancreatic 

cancer. J Clin Oncol 30:251 s, 201 2 (suppl; abstr 4053) 

2. Fried TR, Bradley EH, Towle VR, et al: Under-

standing the treatment preferences of seriously ill 

pat¡ents. N Engl J Med 346:1061-1 066,2OO2 

3. Pallis AG, Fortpiod C, Wedding U, et al: 

EORTC elderly task force position paper: Approach to the 
older cancêr patient. Eur J Cancer z16:1 502{ 513, 201 0 

0. Lichtman S: Ciinical trial design in older adults 
with cancer: The need for new paradigms. J Geriatr 

Oncol 3:368€75, 2012 

5. Booth CM, Eisenhauer EA: Progression-free 

survival: Meaningful or simply measurable? J Clin 

Oncol 30:1030-1033, 2012 

6. Schairer C, Mink PJ, Carroll L, €t al: Probabil-

it¡es of death from breast cancer and oth€r causss 
among female breast cancer pat¡ents. J Natl Canc€r 
lnst 96:1 31 1 -1 321 , 2004 

7. Piccirillo JF, Feinstein AR: Clinical symptoms 
and comorbidity: Significance for the prognostic 

classification of cancer. Cancer 77:83¿1-842, 1996 

8. Pallis AG. Karampeazis A, Vamvakas L, et al: 

Efficary and treatment tolerânce in older patients 
with NSCLC: A meta+nalysis of five phase lll ran-

domized trials conduct€d by ths Hellon¡c Oncology 
Research Group. Ann Oncol22:2M8-2455, 2011 

9. Laskey RA, Poniewierski MS, Lopez MA. et 
al: Predictors of severe and febrile neutropen¡â 

during primary chemotherapy for ovarian cancer. 

Gynecol Oncol 1 25:5.25s,30, 2O1 2 
10. Hutch¡ns LF, Unger JM, Crowley JJ, et al: 

Underrepresentation of pat¡onts 65 yoars of age or 
oldef ¡n canc6r-trêatmênt trials. N Engl J Med 341: 
2061-2067,1999 

11. Javid SH. Unger JM, Gralow JR, ot al: A 
prospective analysis of the influence of older age 
on physician and pãtient decision-making when 
considering enrollment in breast cancer clin¡cal 
rrials (swoG s03161. oncologist l7:1180-1 190, 
2012 

12. Noü RA F¡ets WE, Stru¡kmans H, et al: The in-or 
exclusion of nonbreast canc€r r€lated doath and øn-
lralatoral breast cancer significantly affects estimated 

oulæme probability ¡n early breast cancer. Breast Cancer 

Res Treat 109:567672, 2008 

w.jø,org @ 2013 by Amer¡can Sæiety of Clinical Oncology CIIT 



2007 

W¡ldlèrs et ãl 

lg. Manola JB, Gray RJ: Whên bad rh¡ngs happên 
to good stud¡es. J Cl¡n Oncol 29:3497¡499, 2011 

14. Offen W, Chuang-Stêin C, Dmitr¡enkoA, et al: 
Multiple co-primåry €ndpoints: M€dical añd statisti-
cêlsolut¡ons-A report lrom tho Multiple Endpoints 
Exp€rt leam of the Pharmaceut¡cal Rêsearch and 
lvlanufacturers of America. Drug lnf J 41:31-46, 

15. ICH Hamonisôd Tr¡partit6 Guìdeline: Stâtist¡-
cal principles for clinical tdôls-lntârnat¡onâ I ConfôÊ 
€nc€ on Harmonisation Eg Expert Working Group. 
Slat Med 18:19051942, 19gg 

16. Lipton A, Fizâzi K, Stopeck AT, el al: Super; 
or¡ty ofdenosumâb to zolêdronic acid for prêvent¡on 
of skeletal-r€lated evênts: A comb¡n€d ânalys¡s of 3 
p¡voÎâ|, randomEed, phasô 3 triãls. Eur J Cancer 
4830423092, 2012 

17, Freemantl€ N, Calvert M, Wood J, et al: 
Composite outcomes in rândomizêd t sls: Grêatêr 
prêosion but w¡th gfeater uncertaintyT JAMA 289: 
2554-2559,2003 

10, Cordoba G, Schwêrtz L, Woloshin S, et at: 
D€f¡n¡tion, rêporting, and interprêtation ol compos-
ite oulcomês in clinicâl trials: Svstômatic reviêw. 
BMJ 341:c3920,2010 

19, Klôist P: Compositê endpo¡nts: Proceed w¡th 
caution. Appl Cl¡n Triâls 15:50-57, 2006 

æ. US Dêparfnont ot Health and Human Sorvic€s 
Food and Dtug Administralion, Cent€r for D¡ug Evaûa-
tion and Ras€arch (CDERI, Cêntor for B¡ologics Evalu+ 
tio.ì and R€seârdì (CBER): Guìdanc€ for industry: Clinical 
trial endpoints for the approvål of câncer dnJgs and 
b¡ologics. http://www.f dr. gov/downloads/Drugs/ 
GuiclancecompliancsRâguhtorylnf onnatiorl/r3uidancÊl 
ucm071 sgo.pdf 

21. Á(c,tzoni Favår€tto A Boni l- 6t aL Platinurn-
êtoposide dìemotl.ìerapy in êldêÙ pationls with small-
cell lung cancer: Rêsults of a randornized multicsnt€r 
ptlase ll study a9sêsdng attenuateddos€ or fulldose 
with lênogrâstim prcphylåxis-A Forza Operativa NazioÈ 

^ 

alê ltaliam c¿rcinoma Pdmomre and Gruppo Studio 
lumori Polmomri Veneb (FONICAP€STPV) stuct. 
J Cl¡n Oncol 23:569675 2005 

22. National Canc€r lnstitú¡e: Cânc€r'Iherapy Evalua 
Ïon Program: Protocol dov€lopment. http//ctep,c¿ncer 
.gov/protocolD€velopmenlelBctron¡c_åppicåtionv 
ct).htrn 

23. Pâllis AG, Agêlâki S, Kakolyris S, et êl: 
Chemotherapyìnduc€d neutropen¡a as ô prognostic 
factor in pat¡ents with advônc€d non-smâll cell lung 
canc€r t¡eatod with frontline docotâxêl€êmc¡tabine 
chemotherapy. Lung Canc€r 62:35Ê363, 2008 

24. Sêymour MT, Thompson LC, Wasan HS, €tal: 
Chêmothêrapy opt¡ons in elde y and frail pat¡ênts 
with metastat¡c colorectâl canc€r (MRC FOCUS2): 

An openlabel, randomisêd fåctorial trial. Lancot 
317117 /t9-1759, 2011 

25. Extermann M, Albrand G, Ch6n H, êt al: Arê 
older French pålienrs ês willing as older Americsn 
patients to undertake chemotherapyT J Clin Oñcol 
21:3214-3219, 2003 

26, Bottomley A, Vênvoordên V Flêchtne¡ H, 
et 6lt The châllÊnges and ach¡ovÊmênts involvcri in 
implemonting qual¡ty of lifo rêsêarch in cancer clin-
ical triâls. Eur J Cancer 391275-2A5,2003 

Zt. Yêllon SB, Cêlla DF, L€slio WT: Ago and 
clinical decision making in oncolooy Þat¡€nts. J Nall 
Cåncer lnst 86:17661770, 1994 

ZL Osobâ D, Rodrigues G, Myles J, €t al: lnter-
prêting th6 signific¿nce of changôs in hêalthr€lated 
qual¡tyÐflife scores. J Clin Oncol 16:13$.144, 't998 

29. Johnson C, Fitzsimmons D, G¡lbert J, et at: 
Development of the Êurop6an Organisation for Rs-
sôarch ånd Trêatm€nt of Canc€r qual¡ty of lifô qu6s-
tionnôire module for older peoplo with cancêr: Ths 
EORTC OLO-ELDIs. Eu J Cancer 46:2242-2252, 
2010 

30. Golber Bd, Cole FB, celb€r S, êt al: Compar-
¡ng trêâtmênts using quallty,adjust€d survival: Thê 
O-Twist method. Am Srat 149:161-169, 1995 

31, R6ub€n DB, Rubênste¡n LV, H¡rsch SH, €t alì 
Value of functional status ss a pr€dictor of mortal¡ty: 
Fesults of å prospecliv€ study. Am J Med 93:663-
669, 1 992 

3¿ Brain EG, M€rtens C, Gií€ V €t al: lmpact of 
liposomal doxorubicrì'bâsed adiuvânt chemothêrapy 
on autonomy iñ wonìen ovel 70 wlth homon6-
feceptor-negãtive breast carcinoma: a French Geriatric 
Oncology Group (GERICO) phasê ll muhicentre tl¡al. 
Crit Rev Oncol Hematol 80:1 6G.1 70, 201 1 

33. Audisio RA, Pope D, Ramesh HS. 6t ât: Shatì 
wê opêrate2 Preopêrative assessmont in êlde y 
cancêf pat¡ents (PACE) can help-A SIOG surg¡cal 
task force prospêct¡vo study. Crit Rêv Oncol H€ma-
tol65:156-163, 2008 

3{. L6wis JH, Kilgorê ML, Goldmôn DP, êt al: 
Pårticipation of pãtisnts 65 y€ars of sgo or oldêr in 
cancer cl¡nic€l trials. J Clin Oncol 21:1383-1389, 
2003 

15. Sch€r KS, Hurriå Ai Under-repr€s€ntation of 
older adults in c€ncq reg¡strat¡on tr¡ats: Known 
problem, l¡ttlê progress. J Cl¡n Oncol 30:203G2038, 
2012 

36, Aapro lvls, Köhne CH, Cohên HJ, et al: Nevor 
too old? Age should not be a baÍ¡er to enrollmont in 
câncêr cl¡nic¿l t.¡als. Oncolog¡st 10:19&204, 2005 

-fhiêblêmontlt, Pêyrade F, Jârdin F. C, et al: 
Attenuated immunochemotherapy r€gimôn (R-

miniCHOP) in €ld€rly pôti€nts oldêr than 80 yêars 
with diffuse lårge B{ell lymphoma: A multicêntrê, 

singlearm, phaso 2 trial. Lancêt Oncol 12:460-468, 
2011 

30. Wildi€rs H. Highley MS, de Bruijn EA, et al: 
Pharmacology of añticancEr drugs in thê €lderly 
population. Clin Pharmacokirlet 42.1213-1242, 2OO3 

39, Hurria A, Togawa K, Moh¡le SG, Êt al: Prcd¡.:t-
¡ng chomoth€râpy toxicity in oldêr adults with can-
6€r A Þrospect¡ve multicentêr study, J Clin Oncol 
29:3457-3465, 2011 

¡l¡1, Extermann M, Boler l, Rêich RR, et al: Pre-
d¡cting the risk of ch€motherâpy tox¡city in oldêr 
pat¡ênls: Th€ Chemotherapy Risk Assêssment 
Scalê tor High-Age Pâti€nts {CBASH) scor€. Cancer 
118:3377.a346,2O12 

41. TucciA, FeÍad S, Bottelli C, et al: A compre-
hensive ge atr¡c assessment is more effêctivê than 
clin¡cal judgmênt to ident¡fy ôlderlv diffuse large cell 
lymphoma patients who beneft from åggressvê 
thêrapy. Cancer 1 15t4547-4553, 2009 

¡12, Soubeyrån P, Khal€d H, MacKenziê M, et al: 
D¡ffuse largê B{ell and peripheral T+ll non-
Hodgkin's lymphoma in the frail elde y: A phâsê ll 
EORTC trial with a progr€ssive and cêutious treat-
mênt emphasizing gênatr¡c âssessment. J Ger¡atr 
Oncol 2:36-44, 201 'l 

43. Puts MT, Hsrdt J, Monêtte J, et sl: lJs6 of 
gor¡åtric âssossment forolderadults in tho oncology 
sotting: A systemåÎ¡c rêview. J Natl Cancêr lnst 
1O4i1134-1164, 2012 

44, Bålducci L, Extermann M: Mañagemônt of 
the frail person with advancêd cancor. Cr¡t Rev 
Oncol Hematol 33:143-148, 2000 

¡15. Muss HB, Berry DA, Cirrincione Cl et ål: 
Adjuvant chomotherapy in oldor women with oâ.ly-
stâge breast cåncêr. N Engl J Med 360:205S2065, 
2009 

¡16. Leonard F, Båll¡ng€r R, Cam€ron D, et âll 
Ad¡uvant chemoth€rapy in older women (ACTION) 

study: What d¡d we loarn from thê pilot phase. Br J 
Canc€r 105:1260'1266, 201 1 

4?. Mohilo SG, Wildì€rs H:A câllfor observational 
cohort studiss in geriatric oncology. J G€r¡ât. Oncol 
3.291-293,2012 

{8. Pallis AG, Ring A, Fortp¡€d C, et al: EORTC 
wo*shop on cÌnicãl tr¡al methodologv in oldêr ¡ndi 
viduâls w¡th a diagnosis of solid tumors. Ann Oncot 
22.1922-1926, 2011 

¡19. HuÍ¡a A, Cirrncion€ C-f, Muss HB, et sl: 
lmplementing å g€riatric assessment ¡n cooperative 
gfoup cl¡nicâl cancer trials: CALGB 360401. J Clin 
Oncol 29:129G1296, 201 1 

50. C6íeta F, Eichl€r HG, Bâsi G: Drug policy for an 
aging population: Tho Europêan Môdic¡nes Agency's 
Goriatric Medicines Stratêgy. N EnglJ Med 3671972-
1974,2012 

¡t 18 O 2013 by Amsricsn Socisty ot Chnic€l Oncology JoúnNÁr oF CLrNrcÀr, ONcol,ocy 

http://www.f

	SBVBSBL_072018_084003_sec1
	SBVBSBL_072018_084054_sec2
	SBVBSBL_072018_084202_sec3
	SBVBSBL_072018_084233_sec4
	SBVBSBL_072018_084255_sec5
	SBVBSBL_072018_084319_sec6
	SBVBSBL_072018_084355_sec7



