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• Surveys have demonstrated that most oncologists would like to incorporate Patient 
Reported Outcomes (PROs), including quality of life and symptom assessment, into 
clinical trials and typical patient management.  Nonetheless, few do so formally due to 
barriers of 1) insufficient time in typical clinical settings, 2) insufficient staff and 
resources, and 3) lack of availability of a practical and validated QL / PRO instrument.  
(Ref: Morris et al. Quality of Life Research 1998)1.

• Based on such information, we undertook a project to demonstrate that it would be 
possible to overcome all the above stated barriers.  We chose the Lung Cancer 
Symptom Scale (LCSS), which is an extensively used paper measure based on a 
tested model and which has been validated with good psychometric properties (Ref: 
Hollen et al. Cancer 1994)2.  Additionally, the LCSS is a practical QL instrument 
designed to minimize patient and staff burden for use in clinical trials and patient 
management.  We felt that it could be made markedly more feasible by conversion into 
a computerized format utilizing a simple and inexpensive hand-held device (pocket PC).

• The first step in this process involved the demonstration that the electronic 
(computerized format) retained the extensively tested properties of the paper form. The 
initial 63 patients completed both the paper and electronic versions.  The correlation 
between the two formats was very high (Ref: Kuruvilla et al. Proc ASCO 2005)3, 
supporting the use of the electronic format (now called the LCSS-QL).

• The purpose of the current study was to evaluate prospectively the acceptability and 
practicality of the computerized LCSS-QL among patients, physicians and nurses in 
terms of 1) the time required and impact on clinic time; 2) the ease of use of the LCSS-
QL, its reports, and its data management features, especially for a multicenter trial; and 
3) the effect of the use of the instrument on communication, patient and professional 
satisfaction.

Background

Study Objectives

1. To determine the actual time required by patients for QL / PRO evaluation using the 
electronic LCSS-QL.

2. To assess the percentage of patients, nurses, and physicians who perceived that the 
time needed for completing their tasks with the LCSS-QL was less than 3 minutes. 

3. To assess the impact of use of the LCSS-QL on nurse and physician consultation 
times in busy ambulatory care settings.

4. To evaluate the perceptions of nurses and physicians of the impact of use of the 
LCSS-QL on their awareness of patients’ QL issues and lung cancer symptoms.

5. To assess the impact of use of the LCSS-QL on communication between patients and 
their nurses and physicians.

6. To determine the satisfaction of patients as well as the health care professionals’
satisfaction with use of the LCSS-QL.

• This psychometric trial used a methodological design to evaluate the feasibility, 
reliability, and validity of a computer-generated QL instrument specific to patients 
with lung cancer – the Lung Cancer Symptom Scale electronic version (LCSS-
QL).

• All patients had advanced NSCLC, KPS > 60, no prior chemotherapy, and 
received their initial chemotherapy consisting of docetaxel + platinum.

• Patients were entered in the community settings of 12 COMET Group clinics in 
Ontario, Canada.

• 143 patients with non-small cell lung cancer were included in the study; 137 had 
baseline evaluation forms.  103 (75%) completed evaluation forms at visit 3 
addressing the acceptability of the LCSS-QL, including time of completion and 
ease of use of the LCSS-QL.  33 of 36(92%) healthcare professionals completed 
evaluation forms.

The first 63 patients completed both the paper and electronic formats. Patients, physicians, 
and observers  (most are oncology nurses) completed the evaluation forms assessing ease 
of use, the time required, communication and satisfaction issues.

The LCSS (paper version) and the LCSS-QL (computerized version) have published 
feasibility, reliability and validity analyses (for the LCSS, see ref #2 below and website 
www:lcss-ql.com for full reference list;  correlation of the LCSS-QL with the paper version 
(see Kuruvilla et al. Proc ASCO 2005)3.

Patient version
- Items measured on a 100-mm visual analogue scale (0=best score)

- Individual items include:  Thoracic Symptoms:  cough, dyspnea, hemoptysis; General 
Items: pain, fatigue, appetite; and Summary Items:  quality of life, symptom distress, activity 
level

Observer version
- 6 categorical scales including:  cough, dyspnea, hemoptysis, pain, fatigue, appetite 

The computerized version (LCSS-QL):

- Preserves both the patient and the observer versions

- Uses a Hand-Held Pocket PC with a touch sensitive screen and supplied stylus

- Provides immediate color graphic reporting of current scores and change over time

Demographic forms for the patients, observers, and physicians

Evaluation forms to capture time to completion and perceptions of acceptability (patients, 
observers, and physicians)

Instruments

TABLE 1.  Demographic and Disease-Related Characteristics of 
the Sample of Patients with NSCLC (N = 103)

Characteristic Characteristic Median or # Range or %

Age 67

3
78
22

59
44

12

1
21
81

Karnofsky performance Status

60%
70%
80%
90%

100%

6
14
41
32
9

6%
14%
40%
31%
9%

Mean = 3.5

(36 - 81)

Age Group
< 45 years

45 –72 years
> 72 years

3%
76%
21%

Gender Male
Female

57%
43%

Last Grade Completed (4 - 24)

Stage of Disease
IIIa
IIIb
IV

1%
20%
79%

Self Rated Computer 
Experience:

(1 = none,
10 = maximum) SD 2.94

Results: Reliability and Correlation of the Formats

Background: The LCSS has been computerized (LCSS-QL) for inexpensive hand-held 
devices (pocket-pc) to enhance feasibility, provide immediate results, and automatically 
record data.  The correlation coefficient between the paper form and the electronic 
version is excellent (r=0.93).  This analysis determines the acceptability and value of 
the LCSS-QL as assessed by patients and health care professionals. 

Methods: NSCLC patients utilized LCSS-QL in a clinical trial and also completed a 
form evaluating their experiences after their first and third treatment cycles.  All 
received docetaxel and platinum.  Eleven physicians and nurses administered LCSS-
QL and completed an evaluation form.  The form evaluated:  time required, satisfaction 
with the process, value of assessment, impact on communication, resource utilization. 

Results: The evaluation form was completed by 126 patients (cycle 1) and 94 (75%) 
completing cycle 3. Baseline characteristics: Stage III/IV 29/71%; median KPS 80%; 
56% male; median age 69 yrs.  

LCSS-QL was easy to use:
Report from LCSS-QL was easy to use and apply:
QL evaluation enhanced satisfaction with clinic visit:
LCSS-QL improved communication and awareness:              
Using LCSS-QL required < 3 minutes of my time:

All physicians considered their time per patient was not lengthened and 80% felt that 
QL evaluation could save time.  67% of nurses felt the instrument could save time, 
while 83% felt that patient time was lengthened.  Utilization: 67% of professionals 
reported QL evaluation would earlier identify patients not benefiting from chemo; 91% 
were more aware of pain issues. 

Conclusions: Patients and professionals found using a validated QL instrument in a 
computerized form via a hand-held device was easy, added value and satisfaction 
while enhancing communication and awareness of PRO issues.  This electronic format 
added no physician time.  These results indicate that this QL evaluation method should 
be used more frequently in clinical trials and patient management. 

LCSS 
Score or 
Item

Pearson 
R1 ICC2 Lin’s 

CCC3

Lower 
95%Z

CI4

Upper 
95%Z

CI4

Cronbach 
Alpha 
Hand

Cronbach 
Alpha 
Paper

Total Score

Symptom Score

Appetite

Fatigue

Cough

Dyspnea

Hemoptysis

Pain

Symptom Distress
Normal Activities
Global HRQL

0.926

0.870

0.805

0.714

0.808

0.814

0.633

0.804

0.725

0.889

0.908

0.925

0.871

0.806

0.716

0.809

0.815

0.635

0.805

0.727

0.890

0.909

0.924

0.870

0.805

0.714

0.808

0.814

0.633

0.804

0.725

0.889

0.908

0.9230

0.8679

0.8060

0.7063

0.8023

0.8093

0.6257

0.8079

0.7202

0.8861

0.9058

0.9286

0.8864

0.8246

0.6856

0.8142

0.8440

0.8459

0.8495

0.7423

0.9032

0.9176

N/A

N/A

0.873

0.857

0.881

0.868

0.900

0.877

0.867

0.866

0.857

N/A

N/A

0.826

0.823

0.833

0.830

0.853

0.834

0.815

0.812

0.806

1 1 Pearson r = non-recommended agreement method [shaded in tan] provided for comparison.   2 ICC = Intraclass 
Correlation Coefficient.  3 CCC = Lin’s Concordance Correlation Coefficient  4 CI = Confidence Interval for CCC.  
Patients in all columns (N=63).

Results

Conclusions

• This simple electronic QL / PRO instrument has high acceptance by patients, nurses, and 
physicians

- It requires only 2 minutes of a patient’s time, and can be performed every 3 weeks    
in the clinic

- Physicians report that it takes no extra time on their part
- About half of the nurses report that it takes some extra time for them (< 3 minutes)
- Both physicians and nurses express that use of the LCSS-QL can save time overall
- Patients found the LCSS-QL was easy to read, understand, and complete

• Patients, nurses and physicians report that use of the LCSS-QL:
- Improves communication between patients and health care professionals
- Enhances the satisfaction of all groups with the clinic visit
- Improves awareness of QL issues and the symptoms of lung cancer

• Health care professionals indicate that the use of the instrument:
- Improves earlier recognition of pain and palliation issues
- May identify patients progressing on chemotherapy at an earlier time than usual  

care
- May allow somewhat less use of expensive and intrusive imaging techniques 

• Convergence between the two formats (paper and electronic) is high, and existing 
psychometric properties for the original measure can be generalized to the new format.

• Feasibility, reliability, and validity testing confirms that this electronic LCSS format 
provides a validated and practical way to bring QL evaluation into patient management and 
facilitate assessment of this endpoint in practice settings or clinical trials.
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MDs RNs TOTAL 95% Conf 
Interval

Time needed to Review Summary Report is <3 min. 85% --- (57 – 98%)

Time needed to Complete Observer Scale is <3 min. --- 89% (67 – 99%)

Having the Summary Report could save time for me. 77% --- (42 – 95%)

The LCSS-QL lengthened my consultation time. 0% 47% (24 – 71%)

The LCSS-QL could help save time, overall. 85% 68% 75% (57 – 89%)

The LCSS-QL enhanced my communication
with the patient. 84% 90% 88% (72 – 97%)

The LCSS-QL enhanced my satisfaction with
patient’s visit. 93% 84% 88% (72 – 97%)

The LCSS-QL increased my awareness of quality of life 
issues and symptoms of lung cancer. 85% 95% 91% (76 – 98%)

Feasibility: Acceptance of the LCSS-QL by 103 patients, 19 nurses, and 14 
physicians has been excellent.  Patient completion time was excellent (mean, 2.4 
minutes; SD 1.43) for 100 patients.

Reliability: Cronbach’s alphas were high for the paper (0.84) and electronic (0.88) 
versions (see Table 4).  They meet Nunnally and Berstein’s (1994) recommended 
guideline for reliability of greater than 0.70 for new measures and 0.80 for existing 
measures.

Validity: Means and correlation coefficients between the paper and electronic forms 
were in near agreement(.924 - .926) for several correlation methods, including two that 
reduce measurement bias (see Tables 3 & 4).

LCSS
Score or Item

Electronic 
Means (SD)

(N = 63)

Paper 
Means (SD)

(N= 63)

Total Score
Symptom Score
Appetite
Fatigue
Cough
Dyspnea
Hemoptysis
Pain
Symptom Distress
Normal Activities
Global HRQL

32.94 (18.09)
28.41 (17.15)
32.36 (26.02)
41.99 (25.49)
26.60 (23.63)
36.01 (28.28)
7.79 (13.80)

25.73 (24.92)
36.74 (26.36)
45.00 (26.68)
44.17 (26.06)

32.31 (17.60)
27.75 (16.07)
29.49 (26.60)
43.68 (26.30)
26.99 (24.26)
37.57 (30.55)
6.75 (15.83)

22.09 (24.59)
35.51 (27.23)
44.81 (30.84)
43.88 (28.53)

Characteristic Physicians (n = 14) Nurses (n = 19)

Age (mean / median) 49 / 51 49 / 48

Years in Oncology (mean / median) 18 / 15 13 / 15

Gender:
Male
Female

12
2

0
19

Self Rated Computer Experience:
(1 = none, 10 = maximum); mean

7.6 7.2

TABLE 2.  Demographics of the Physicians and Nurses in the 
Study and Treating these Patients

FEASIBILITY: % 95% Conf Interval

The quality of life instrument was easy to use. 98% (92-99%)

The hand-held device was easy to read. 97% (93-100%)

Percent of patients needing < 3 min to learn to use the electronic 
questionnaire. 83% (75-90%)

COMMUNICATION  AID:

The LCSS-QL helped me in speaking with my doctor or nurse. 77% (65-82%)

The LCSS-QL increased awareness of my quality of life and symptoms 
of lung cancer. 74% (69-85%)

The LCSS-QL helped me be thorough in discussing my symptoms and 
feelings about my quality of life. 83% (75-90%)

OVERALL:

Filling out an electronic quality of life instrument prior to each visit with 
my doctor is acceptable. 97% (92-99%)

TABLE 3.  Electronic and Paper Formats for Lung Cancer 
Symptom Scale (LCSS) Scores and Items

MDs RNs TOTAL 95% Conf 
Interval

The Summary Report is easy to interpret. 85% 95% 91% (76 – 98%)

Instructions for the observer are easy to follow. --- 100% (82 100%)

The data entry system is easy to use. --- 100% (82 100%)

The Observer Scale is easy to use. --- 100% (82 100%)

The LCSS-QL could help me identify patients not 
benefiting from chemo earlier than usual practice. 91% 68% 77% (62 – 92%)

The LCSS-QL could allow me to order fewer 
X-Rays or CT scans than usual practice.

46% --- (17 – 77%)

The LCSS-QL could help me identify pain and  palliation 
issues earlier than usual practice. 100% 79% 87% (69 – 96%)

After this study, I would use the LCSS-QL in my daily 
practice. 92% 84% 88% (71 – 97%)

I would recommend using the LCSS-QL to colleagues. 92% 84% 88%
(71 – 97%)

Table 7.  Physician and Nurse Responses to Questions 
Concerning Ease of Use and Utilization Issues
(30 to 33 responses to each question)

Combined responses of “somewhat true” and “very true” on Likert scale except for two reversed items. 

Combined responses of “somewhat true” and “very true” on Likert scale except for two reversed items. 

Combined responses of “somewhat true” and “very true” on Likert scale except for two reversed items. 

Table 6.  Physician and Nurse Responses to Questions 
Concerning Time, Communication, Satisfaction, and Awareness
(30 to 33 responses to each question)

Table 5.  Patient Responses to Questions Concerning 
Ease of Use and Communication (N = 103)

TABLE 4.  Electronic and Paper Formats for the (LCSS):  
Reliability and Correlation Results
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Examples of Pocket PC Screens and Computer Reports


