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ORIGINAL ARTICLE

A randomized trial of the electronic  
Lung Cancer Symptom Scale for  
quality-of-life assessment in patients with 
advanced non-small-cell lung cancer
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F.A. Shepherd md,* R. Burkes md,|| P.J. Hollen phd,# R.J. Gralla md,** and N.B. Leighl md mmsc*

ABSTRACT

Introduction Improving health-related quality of life (hrqol) is a key goal of systemic therapy in advanced lung 
cancer, although routine assessment remains challenging. We analyzed the impact of a real-time electronic hrqol 
tool, the electronic Lung Cancer Symptom Scale (elcss-ql), on palliative care (pc) referral rates, patterns of chemo-
therapy treatment, and use of other supportive interventions in patients with advanced non-small-cell lung cancer 
(nsclc) receiving first-line chemotherapy.

Methods Patients with advanced nsclc starting first-line chemotherapy were randomized to their oncologist 
receiving or not receiving their elcss-ql data before each clinic visit. Patients completed the elcss-ql at baseline, 
before each chemotherapy cycle, and at subsequent follow-up visits until disease progression. Prospective data about 
the pc referral rate, hrqol, and use of other supportive interventions were collected.

Results For the 95 patients with advanced nsclc who participated, oncologists received real-time elcss-ql data for 
44 (elcss-ql arm) and standard clinical assessment alone for 51 (standard arm). The primary endpoint, the pc referral 
rate, was numerically higher, but statistically similar, for patients in the elcss-ql and standard arms. The hrqol scores 
over time were not significantly different between the two study arms.

Conclusions The elcss-ql is feasible as a tool for use in routine clinical practice, although no statistically signifi-
cant effect of its use was demonstrated in our study. Improving access to supportive care through the collection 
of patient-reported outcomes and hrqol should be an important component of care for patients with advanced 
lung cancer.
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INTRODUCTION

Lung cancer continues to be the most prevalent and lethal 
malignancy worldwide: in 2012, lung cancer alone account-
ed for 12.9% of all new cancer cases and for 19.4% of all 
cancer mortality1. Despite recent advances that improve 
survival for subsets of patients with advanced non-small-
cell lung cancer (nsclc), the symptom burden remains high 

and causes significant patient distress2,3. Because patients 
with advanced nsclc do not have curative treatment op-
tions, maximizing health-related quality of life (hrqol) is 
a key management goal of systemic therapy4. Awareness 
of available palliative care (pc) services is fundamentally 
important for patients and their oncologists alike. Recent 
evidence shows that early pc referral might improve qual-
ity of life, mood, and survival for patients with advanced 
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nsclc5,6. However, the rate of pc referral has remained low7, 
most commonly because of conflicting perceptions of the 
role and need for palliative care8.

Numerous strategies for improving the pc referral rate 
for patients with advanced nsclc undergoing chemother-
apy are currently being explored. Among those strategies 
is the collection of patient-reported outcomes (pros) for 
symptoms that might trigger pc referral by treating oncol-
ogists. Patient-reported outcomes have been considered a 
primary method for quantitatively assessing the subjective 
symptomatic experiences and quality of life of patients9–11. 
However, the collection of pros and the routine assessment 
of hrqol remain challenging in clinical practice12. The 
Lung Cancer Symptom Scale (lcss) is a well-established 
and validated tool for monitoring patient-reported symp-
toms related to disease and treatment in lung cancer13. It 
has been evaluated for validity, feasibility, and reliability 
in nearly 1000 patients with lung cancer at 8 North Amer-
ican cancer centres and has been in use for more than 
20 years14–21. The lcss is brief, using a simple visual analog 
scale to assess lung cancer symptoms, performance stat-
us, and global quality of life. It can be completed in less 
than 5 minutes and requires only a 2nd-grade reading 
level. Today’s widespread access to technology provides a 
unique opportunity to improve the ease and timeliness of 
lcss data collection22. The electronic collection of pro data 
has been tested, including in a large electronic Web-based 
survey of 660 patients with lung cancer23–25, and recently, 
an electronic version of the lcss (elcss-ql) on a handheld 
device has been validated in patients with advanced lung 
cancer26, permitting the capture of real-time hrqol data 
and pros in an accessible format.

It remains unclear whether the real-time collection of 
hrqol data in clinic using tools such as the elcss-ql would 
streamline the process of early pc referral for patients 
with advanced nsclc. In the present randomized trial, we 
aimed to analyze the effect—on the pattern of pc referral 
and use of other supportive interventions in patients with 
newly diagnosed advanced nsclc—of using the elcss-ql to 
collect hrqol data. We hypothesized that the elcss-ql will 
positively affect treatment patterns for patients with lung 
cancer by increasing and accelerating referral to pc and to 
supportive therapies, and by shortening the duration of 
palliative chemotherapy by more quickly identifying lack 
of benefit in some patients.

METHODS

Eligibility and Accrual
Between November 2004 and May 2011, patients with 
incurable nsclc commencing first-line systemic therapy 
at the Princess Margaret Cancer Centre and Mount Sinai 
Hospital, Toronto, Ontario, were reviewed and recruited. 
Patients who were not participating in a clinical trial inves-
tigating a therapeutic intervention were eligible for the trial 
and were approached for trial participation in outpatient 
clinics. Written consent was obtained from patients before 
study participation.

Eligibility criteria included histologic or cytologic 
diagnosis of incurable stage iiib or iv nsclc, no prior che-
motherapy, plans to commence first-line chemotherapy, 

European Cooperative Oncology Group performance stat-
us 0–3, and written fluency in English, French, Portuguese, 
Spanish, Italian, or Chinese (that is, the languages selected 
for the elcss-ql). Patients were excluded if they were unable 
to independently complete or understand the elcss-ql as-
sessment process, if they were receiving concurrent radical 
radiotherapy, if they did not commence chemotherapy, or 
if they were participating in another clinical trial involving 
first-line therapy. Institutional review board ethics approv-
al was obtained before conduct of the study.

Data Collection and Endpoints
Eligible patients were randomized to have their oncol-
ogist either receive their elcss-ql data in real time (the 
elcss-ql arm) or not receive those data (the standard 
arm). Patient randomization was stratified by treating 
oncologist, planned treatment (that is, platinum-based 
or non-platinum-based), and Eastern Cooperative Oncol-
ogy Group performance status 0 or1 compared with 2 or 
greater. All patients completed the elcss-ql at baseline and 
before each chemotherapy cycle (every 3 weeks), and then 
at each follow-up visit until clinical or radiologic disease 
progression, the initiation of subsequent therapy, or death. 
The primary endpoint was the pc referral rate in each arm. 
Secondary endpoints included the number of first-line che-
motherapy cycles administered; referral to and use of other 
supportive interventions such as homecare nursing, pain 
clinic, palliative radiation, home oxygen, bisphosphonates, 
transfusions, or appetite stimulants; and hrqol changes 
during treatment.

The elcss-ql contains 9 items—daily activities, appetite, 
cough, distress, dyspnea, fatigue, hemoptysis, pain, and 
global quality of life—that are scored by the patient using a 
visual analog scale. Patients completed the questionnaire 
using a handheld pocket personal computer with a touch 
screen and stylus after practice with an elcss-ql sample 
question. The device provides an immediate computer- 
generated graphic summary of an annotated elcss-ql re-
port representing current scores and changes over time, 
highlighting score changes for nurse and physician review 
(supplemental Figure 1). The timing and administration 
schedule was adherent with standard lcss procedures, as 
detailed in the manual and published methods27. The as-
sessment was completed immediately before the patient’s 
physician visit, before discussion of clinical results or the 
administration of chemotherapy. The hrqol was presented 
as a single report with a summary score and current Eastern 
Cooperative Oncology Group and Karnofsky performance 
statuses on the day of assessment. The information was pro-
vided to the treating oncologist before the patient’s assess-
ment, with trends highlighted in a 2-page graphical report.

Statistical Analysis
The study was powered to detect an increase in the pc re-
ferral rate to 50% from 25% at any time during the study, 
with an alpha of 0.05 and a power of 80% (65 patients being 
required in each arm of the study). Primary and secondary 
outcomes in the two arms were compared using the Fisher 
exact test or the Wilcoxon–Mann–Whitney test, as appro-
priate; a p value less than 0.05 was considered statistically 
significant. Changes in hrqol during the follow-up period 
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were compared using a mixed-effects model with random 
intercept. The Kaplan–Meier method and log-rank test were 
used for comparing time to pc referral in the study arms.

RESULTS

Study enrolment was halted early because of slow accru-
al. Of 110 patients approached, 8 declined participation 
because of fatigue (n = 4), perception of burden (n = 3), or 
complexity (n = 1). As a result, 102 patients seen by 1 of 4 
attending medical oncologists at 2 centres were enrolled. 
Before randomization, 1 patient withdrew because of clini-
cal deterioration, and 6 patients did not start chemotherapy 
as planned after randomization (5 in the elcss-ql arm, 1 in 
the standard arm); all 7 were thus ineligible, leaving 95 
eligible patients for the analysis. Of those 95 patients, 44 
were assigned to the elcss-ql arm, and 51, to the standard 
arm (Figure 1).

The two arms were well-balanced with respect to pa-
tient demographic characteristics, although the patients 
in the standard arm were older, more likely to have stage iv 
disease, and more likely to have a worse performance status 
(Table i). Despite those differences, mean total hrqol scores 
at baseline were similar in the study arms.

The pc referral rate during first-line chemotherapy 
was 48% in the elcss-ql arm and 41% in the standard arm, 

p = 0.54. Time to pc referral was numerically longer in the 
elcss-ql arm (18.6 months) than in the standard arm (11.2 
months), p = 0.98. The number of chemotherapy cycles 
received was not significantly different between the two 
arms, p = 0.58. The median number of chemotherapy cy-
cles received was 4, with similar proportions of patients in 
the elcss-ql and standard arms receiving 1–3 cycles (34% 
vs. 31% respectively) or 4–6 cycles (61% vs. 67%). No sig-
nificant differences between the study arms with respect 
to referral for additional supportive interventions were 
evident (Table ii).

During study follow-up, total hrqol scores also did 
not differ between the study arms. Trends in total hrqol 
remained stable, including similar rates of compliance in 
reporting, suggesting no inherent bias in hrqol reporting or 
obvious imbalances between the two arms (Figures 2 and 3).

DISCUSSION

The present study demonstrates that the use of automated 
hrqol measurement with the elcss-ql did not have a sta-
tistically significant effect on the rate of pc referral, the 
use of other supportive interventions, or total hrqol over 
time. However, a trend toward greater rates of pc referral 
and referral to other supportive services such as homecare 
nursing and pain management was observed, suggesting 
that routine use of the elcss-ql in clinic might have a pos-
itive effect on the use of supportive care.

The benefit of collecting pros using electronic tools has 
been demonstrated in a number of studies23,24,28,29. Over the 

FIGURE 1 CONSORT diagram. eLCSS-QL = electronic Lung Cancer 
System Scale for quality-of-life assessment.

TABLE I Patient characteristics at baseline

Characteristic Patient group

eLCSS-QL Standard Overall

Patients (n) 44 51 95

Sex [n (%)]
Men 25 (57) 28 (55) 53 (56)
Women 19 (43) 23 (45) 42 (44)

Age (years)
Median 63 67 65
Range 43–80 39–80 39–80

Stage [n (%)]
IIIB 21 (48) 21 (41) 42 (44)
IV 23 (52) 30 (59) 53 (56)

ECOG PS [n (%)]
0–1 30 (68) 30 (59) 60 (63)
2–3 14 (32) 21 (41) 35 (37)

Chemotherapy regimen [n (%)]
Platinum doublet 36 (82) 45 (88) 81 (85)
Non-platinum-based 8 (18) 6 (12) 14 (15)

Mean HRQoL
Baseline (900 maximum) 582±151 628±128 607±140
Global (100 maximum) 46±25 60±22 53±24

eLCSS-QL = electronic Lung Cancer System Scale for quality-of-
life assessment; ECOG PS = Eastern Cooperative Oncology Group 
performance status; HRQoL = health-related quality of life.

110 patients
approached

102 patients
enrolled

101 patients
randomized

95 patients
remaining

55 patients
usual care

arm

44 patients
eLCSS-QL

arm
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course of a year, using Web-based patient self-reporting, 
the Ontario Health (Cancer Care Ontario) Palliative Care 
Integration Project demonstrated improved symptom 
screening, symptom control, and functional assessment 
for outpatients with lung cancer23,30–33. Recently, a study 
in which patients receiving chemotherapy were random-
ized to provide pro data electronically to nursing staff or 
to receive usual care demonstrated a 5-month median im-
provement in overall survival for those providing the elec-
tronic pro data34. Two other randomized trials comparing 
electronic methods of pro data collection with usual care 

showed significantly less symptom distress, a decreased 
need for symptom management support, and improved 
emotional functioning scores in patients who used elec-
tronic pro reporting24. Thus, evidence is mounting that 
hrqol data collected using electronic methods is effective 
for improving survival and symptom control in patients 
with advanced cancer.

The high symptom burden associated with advanced 
lung cancer remains a priority target in the treatment of 
this disease2,3. The American Society of Clinical Oncology 
has endorsed the integrated implementation of pc into 

TABLE II Patterns of palliative management and referral

Variable Patient group p Value

eLCSS-QL 
(n=44)

Standard 
(n=51)

Unadjusted Adjusteda

First-line chemotherapy
Cycles [n (%)]

Median 4 4 0.58 0.45
Range 1–9 1–12
1–3 15 (34) 16 (31)
4–6 27 (61) 34 (67)

Palliative care referral rate [n (%)]
Overall 21 (48) 21 (41) 0.54 0.47
At 3 months (24) (18)
At 6 months (38) (28)

Time to referral (months)
Median 18.6 11.2
95% CI 4.01 to NR 8.31 to NR

Referral for other support [n (%)]
Homecare nursing 10 (23) 7 (14) 0.25 0.28
Pain clinic 6 (14) 3 (6) 0.29 0.16
Palliative radiation 21 (47) 23 (45) 0.80 0.85
Home oxygen 5 (11) 11 (22) 0.19 0.19
Bisphosphonates 2 (5) 3 (6) 1.00 0.70
Transfusions 3 (7) 6 (12) 0.50 0.50
Appetite stimulants 10 (23) 11 (22) 0.89 0.86

a Adjusted for age, stage, and Eastern Cooperative Oncology Group performance status.
eLCSS-QL = electronic Lung Cancer System Scale for quality-of-life assessment; CI = confidence interval; NR = not reached during study follow-up.

FIGURE 3 Health-related quality-of-life (HRQOL) scores over time. eLCSS-
QL = electronic Lung Cancer System Scale for quality-of-life assessment.

FIGURE 2  Patients awaiting palliative care (PC) referral by study arm. 
LCSS = electronic Lung Cancer System Scale for quality-of-life assessment.
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oncology practice, including a recommendation for greater 
use of technology and improved education for providers, 
patients, and caregivers30–33,35,36. In a survey of 5422 pa-
tients with advanced lung or colon cancer, more than half 
had at least 1 undermanaged symptom37, highlighting the 
need for symptom-focused strategies to improve quality 
of life for patients. There is now ample evidence to suggest 
that earlier integration of pc improves hrqol5,38–42 and, in 
one study, even survival5. Other less-tangible benefits for 
early pc referral have also been demonstrated, including 
increased satisfaction with care among caregivers of pa-
tients with advanced cancer40. To our knowledge, however, 
the present study is the first to assess the collection of elec-
tronic pro data and its effect on pc referral.

Current research suggests that pc has not been integrat-
ed early into the trajectory of advanced cancer treatment 
for a number of possible reasons, including conflicting 
perceptions of pc and active anticancer therapy, communi-
cation barriers between patients and caregivers43, lack of 
standardization between symptom assessment methods, 
and inconsistent triggers for pc referral44. Referral for pc 
has been shown to be associated with a strong stigma, 
which can persist despite positive early pc experiences45. 
Variable adoption rates and disparate attitudes about pro 
collection on the part of health care providers have also 
been demonstrated46–48, further complicating the effective 
implementation of early pc referral. Education programs for 
health care providers, patients, and caregivers remain cru-
cial to improving the perception of pc and early pc referral.

Our study has several limitations which could have 
resulted in the failure to demonstrate a significant ad-
vantage with use of the elcss-ql in clinic. Slow accrual led 
to early closure of the study, resulting in a lack of power 
to detect a significant difference in effect. We believe that 
the accrual difficulty was a result of concurrent availability 
of multiple clinical trials of first-line therapy in this patient 
population at our centres, significantly constraining the 
population eligible for our study. Despite randomization, 
minor imbalances in prognostic factors were evident 
between the study arms, including a larger proportion of 
patients with stage iv disease and performance status of 
2 or greater in the standard arm, which might have led to 
a higher pc referral rate in that group overall. Participation 
in the study might have influenced oncologists to refer for 
supportive services earlier in both arms of the study, in-
dependent of the use of the elcss-ql. Other studies in this 
area have targeted other health care staff (such as nurses) 
and have provided clear symptom triggers for referral or 
supportive interventions, demonstrating positive results. 
Our study did not specify qualifiers for pc referral, nor were 
specific qualifiers for clinical action identified. Although it 
is possible that the Hawthorne effect, in which outcomes 
appear to be better for patients in clinical trials than for 
those in routine practice by virtue of their participation, 
could have influenced outcomes, the long duration of the 
study makes such an influence unlikely. Although partic-
ipating health care providers were aware of the study, they 
were unaware of whether their patients were participating 
until they received the data for patients randomized to the 
elcss-ql arm. Moreover, because only minimal endorse-
ment of the elcss-ql was required, and no additional flags 

or prompts for required action were provided, the impact 
on treatment decisions might have been lessened, dimin-
ishing the elcss-ql effect. It was previously shown that the 
attitude of individual clinicians toward pros can confound 
pc referral rates, and some clinicians continue to rely on 
symptom assessment confirmed directly with the patient 
rather than through automated pros reports.

CONCLUSIONS

Patient-reported outcomes remain a key driver influencing 
treatment and decisions about pc in advanced cancer. The 
continued development, optimization, and standardiza-
tion of pro collection methods remain important goals in 
the oncology community. Our novel randomized study 
failed to demonstrate an effect of elcss-ql data on pc re-
ferral rates or use of other supportive interventions, nor 
was hrqol over time altered. Despite the negative outcome 
and limitations of the study, electronic methods of pro 
collection are feasible tools that might further improve our 
ability to support patients with advanced cancer in routine 
clinical practice.
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