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the publications through 1992. I 'd like to thank the very hard 
work of Maurizio Tonato and his group for putting together 
such an excellent program. 
Tonato: I need an extra consensus from the panel, Richard. 
We have a prize from an Italian newspaper that should be 

given to an Italian researcher in this field and so I propose 
Fausto Roila as the recipient and I 'd like for the panel to 
support this choice. 
Gralla: I'd like to second that. 
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This  p a p e r  p r e s e n t s  the  c o n t i n u e d  d e v e l o p m e n t  a n d  m u l t i - i n s t i t u t i o n a l  t e s t ing  o f  a n  i n s t r u m e n t  focus -  
ing on  m e a s u r i n g  the  phys ica l  a n d  func t iona l  d i m e n s i o n s  o f  qua l i ty  o f  fife. I t  e m p h a s i s e s  eva lua t ion  o f  
s y m p t o m s  a s soc i a t ed  wi th  lung  c a n c e r  a n d  t h e i r  effect  on  ac t iv i ty  s ta tus .  T h e  L u n g  C a n c e r  S y m p t o m  
Scale  (LCSS)  is a d i sease -  a n d  s i te-speci f ic  i n s t r u m e n t  w h i c h  ha s  b o t h  a p a t i e n t  a n d  a n  o b s e r v e r  
(hea l th  c a r e  p rofess iona l )  f o r m .  T h e  pa t i en t  scale  r e q u i r e d  8 m l n  to a d m i n i s t e r  a n d  the  o b s e r v e r  scale  
2 rnln.  T h e  r eadab i l i t y  index  was  s e c o n d - g r a d e  level fo r  the  pa t i en t  scale  a n d  n i n t h - g r a d e  level fo r  the  
o b s e r v e r  scale .  C o n t e n t  val id i ty  r evea l ed  a m e a n  o f  96% a g r e e m e n t  for  all m a j o r  s y m p t o m s  a m o n g  52 
exper t s  s u r v e y e d  (conf idence  in t e rva l  -- 86--99%, P = 0.05). 69 pa t i en t s  wi th  n o n - s m a l l  cell  a n d  52 pa t i en t s  
wi th  sma l l  cell  l ung  c a n c e r  c o n f i r m e d  t h a t  the  s y m p t o m s  m a t c h e d  the i r  expe r i ences .  I n t e r r a t e r  re l i -  
abi l i ty  s h o w e d  cons i s t ency  fo r  all i t ems  b u t  one  a m o n g  21 r a t e r s  a t  e ight  ins t i tu t ions ;  t h a t  one  i t e m  
was  c o n s i s t e n t  fo r  20 o f  the  21 r a t e r s .  S i m i l a r  resu l t s  were  f o u n d  on  a 9 - m o n t h  in t e rva l  r ep l i ca t ion .  
Us ing  the  K a p p a  s ta t is t ic  to e s t i m a t e  ex ten t  o f  a g r e e m e n t  for  r e p e a t e d  i n t e r r a t e r  re l iabi l i ty ,  a l m o s t  
pe r f ec t  a g r e e m e n t  was  o b t a i n e d  ( m e a n  coeff ic ients ,  0.95-0.98).  Us ing  the  s a m e  ru le  o f  a g r e e m e n t  as f o r  
K a p p a  ( _+ o n e  c a t e g o r y )  i n t r a r a t e r  a g r e e m e n t  w a s  95-100% for all  21 ra te rs .  Pas t  test  re--test re l iab i l i ty  
i n d i c a t e d  h i g h  pa t i en t  r e p r o d u c i b i l i t y  for  52 pa t i en t s  (r ~ 0.75, P "¢ 0.01 for all  i t ems) .  We  c o n c l u d e  that  
(1) the  LCSS d e m o n s t r a t e s  g o o d  feasibi l i ty ,  re l iab i l i ty ,  a n d  c o n t e n t  va l id i ty ,  (2) h i g h  i n t e r r a t e r  rel i -  
abi l i ty  i n d i c a t e s  ut i l i ty  in m u l t i c e n t r e  t r ials ,  a n d  (3) c o n t i n u e d  tes t ing  for i n t e r n a l  c o n s i s t e n c y ,  con -  
s t ruc t  va l id i ty  a n d  c r i t e r i o n - r e l a t e d  va l id i ty  is w a r r a n t e d .  
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INTRODUCTION 
IN ADDITION TO reporting response and survival rates, the 
need to determine the effect of cancer and its treatment on 
quality of life is clear. Disease-specific instruments, detecting 
differences in patients with malignant disease, are one method 
of improving the assessment of subjective parameters or 
"quality of life" in clinical trial research in oncology [1, 2]. 
Although generic quality of life instruments applicable to any 
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chronic disease population have been developed, the trend is 
to develop measures specific to the, cancer population.[3]. 
Moreover, development of specific instruments focusing on 
a particular malignancy is becoming more common. Several 
problems exist with many of the currently available instru- 
ments, including a lack of focus on the clinically important 
~irea of symptom management, long and cumbersome ques- 
tionnaires and an absence of adequate psychometric testing 
to determine the reliability, validity and utility of the 
instruments. 

Initial development and testing of the Lung Cancer 
Symptom Scale (by R.J. Gralla and M.T. Burke) began in the 
mid 1980s [4, 5]. It was specifically designed to address the 
issues of palliation and symptom control in evaluating patients 
receiving new chemotherapy regimens. The favourable initial 
psychometric properties of the Lung Cancer Symptom Scale 
(LCSS) encouraged continued systematic development to 
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establish fully its applicability to mult icentre  clinical trials [6]. 
More  development  o f  this practical and easy to administer 
ins t rument  is warranted. There  is currently no accepted 
instrument  for quality o f  life; the need for such an instrument 
in a disease as widespread as lung cancer  is clear. T h e  current 
psychometric  study was conducted  to extend the feasibility, 
reliability and validity estimations of  the LCSS.  

Rev iew  o f  quali ty  o f  life instruments 
Pursuit  of  measurement  of  quality of  life factors, such as 

health and welfare, was suggested in 1960 by the US  Presid- 
ent 's  Commiss ion  on National  Goals [7, 8]. Controversy sur- 
rounding the measurement  o f  benefits of  chemotherapy 
beyond response and survival rates p rompted  renewed interest 
in developing reliable and valid subjective instruments.  The  
Federal  Drug  Administrat ion (FDA) ruling in 1985 that new 
drug approval would necessitate either improvement  in survi- 
val rates or  quality o f  life, has made  the need for instruments 
with increased specificity more pressing. 

Among  the many available quality o f  life instruments,  eight 
are frequently discussed, either because of  their approach or 
because o f  promising psychometr ic  properties: Karnofsky Per- 
formance Status (KPS),  Sickness Impact  Profile (SIP), Qual- 
ity of  Life Index (QL-index) ,  Ferrans and Powers '  Quality of  
Life Index (QLI),  Priestman and Baum's  Linear  Analogue 
Self-Assessment (LASA), Padilla and colleagues'  Quality of  
Life Index (QLI),  Funct ional  Living I n d e x - - C a n c e r  (FLIC),  
and Selby and colleagues'  Linear  Analogue Self-Assessment 
(LASA) [9-16]. O f  these, four are generic [9-12], three are 
intended for use in the general cancer populat ion [13-15],  
and one is designed for a specific malignancy [16]. A second 
version o f  two of  these instruments has been developed, each 
with increased populat ion specificity [17, 18]. One  is not  truly 
a quality of  life measure but  has been widely used for this 
purpose in the p a s t  [9]. N o n e  of  the cancer-specific measures 
in this group adequately addresses symptoms of  lung cancer. 
Measures  that have both  a patient-rat ing and an observer- 
rating form are advocated to enhance validity when selecting 
quality o f  life measures since the simultaneous ratings fully 
capture the cancer experience [19]; none  of  these measures 
has both forms. Fur ther  examinat ion o f  psychometric  proper-  
ties is needed in nearly all these instruments [2, 20]. 

All but  one of  this group focus on most  of  the global dimen- 
sions of  quality of  life: physical, psychological, social and spiri- 
tual. While such a global assessment can be useful in a variety 
of  settings, it is doubtful  that this approach is appropriate for 
determining a more focused outcome,  such as the impact  of  
a new treatment  on the symptomatic  aspects of  cancer. It 
would appear that palliation of  physical symptoms (the phys- 
ical dimension) is more  likely to be influenced by a new treat- 
ment  than would the other  dimensions;  thus, assessment of  
all dimensions might  introduce inaccuracy by measuring life 
areas affected more strongly by factors other than the new 
treatment.  In addition, many of  the areas assessed by these 
instruments may relate to problems existing before the malig- 
nancy. This  broad scope, rather than a more specific one 
focused on the critical concern of  relief of  disease-related 
symptoms,  can lead to d isenchantment  with the methods  of  
assessing subjective factors in general. This  broad scope may 
also explain why these instruments are not  well accepted. 
Opinions can differ widely. One  developer  of  a quality of  life 
instrument  prescribes at least three of  the generally accepted 
dimensions, whereas another  believes that at least four are 

Table 1. Items of questionable value in assessing quality of life as pan  of  a 
ne~ treatment trial 

Functional Assessment of Cancer Therapy: FACT-L (Lung) Scale 
Example items 

I regret my smoking. 
I feel guilty for not seeking treatment sooner. 
I feel distant from my friends. 
I feel close to my partner (or main source of support). 
I am satisfied with my sex life. 
My work (including housework) is fulfilling. 
I am doubting my faith in God. 
I get comfort or strength from my faith. 
I have confidence in my doctor(s). 
My doctor is available to answer my questions. 

Ref. [25]. 

needed [ 19, 21]. Some have quest ioned the practicality of  try- 
ing to measure such broad dimensions as happiness and life 
satisfaction, since this puts an inordinate burden on the health 
care system in general, let alone any specific intervention, and 
may even exceed the charge of  the healing professions [22]. 

At tempts  have been made to establish psychometric  proper-  
ties for the above-ment ioned eight instruments,  resulting in 
varying degrees of  measured reliability and validity. However ,  
using the development  criteria for quality of  life measures 
delineated by Donovan  and colleagues, none of  these instru- 
ments adequately meets  all five of  the following criteria: (a) 
appropriate conceptualisation of  four life areas (physical, psy- 
chological, spiritual and social) affected by cancer and its 
t reatment  as well  as positive aspects, (b) acceptable psycho- 
metric properties,  (c) responsiveness to disease or  t rea tment  

Table 2. Evolving quality of life items 

EORTC Core Quality of Life Questionnaire and Lung Cancer- 
Specific Questionnaire Module 

Example items 

1987 version (45 items) 
Did you feel lonely? 
Did you worry? 
Did you feel that things were going your way? 
Overall, how satisfied do you feel? 
There was someone to talk to when I wanted. 
I felt close to someone. 
People seemed to understand my problems. 

1988 verson (49 items) 
Did you look forward with enjoyment m things? 
Could you enjoy a good book or radio or television program? 
Could you laugh and see the funny side of things? 
Has your condition interfered with your family or social life? 
Has your medical ~ treatment interfered with your family or social 

life? - 
Has your condition or treatment caused you financial difficulties? 

1990 version (43 items) 
Did you worry? 
Has your physical condition or medical treatment interfered with 

your family life? 
Has your physical condition or medical treatment interfered with 

your social activities? 
Has your physical condition or medical treatment caused you 

financial difficulties? 

Refs [21], [23] and [24]. 
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changes in quality of  life, (d) patient-generated data as a base, 
and (e) patient,  health care provider, and researcher accept-  
ability [2]. 

In addit ion to these eight instruments,  two instruments spe- 
cific to lung cancer were also reviewed. A mult idimensional  
quality of  life instrument  has been developed as a collaborative 
effort by the Study Group  on Quality of  Life and the European  
Organisation for Research and Trea tment  o f  Cancer  
( E O R T C )  [21, 23, 24]. 13 of  the 43 i tems of this modula r  
instrument  are related to disease- and treatment-related 
symptoms for lung cancer. A second site-specific ins t rument  is 
the Funct ional  Assessment of  Cancer  Therapy  ( F A C T )  scale 
[25]. This  47-i tem instrument  has a nine- i tem module  specific 
to site, and has been developed for four  types of  cancer  
(breast, lung, colorectal,  head and neck) and one general ver-  
sion. While both of  these disease- and site-specific instruments  
appear promising, both  are in the early stages of  psychometr ic  
development.  More  importantly,  the quest ion arises whether  
such global instruments are justified for evaluation of  new 
agents or  new t reatment  trials. As shown in Table  1, some of  
the i tems within the F A C T - L  may not be applicable for drug 
or t reatment  efficacy trials. This  problem may be becoming  
clearer to ins t rument  developers. As with the E O R T C  meas- 
ure, i tems are evolving, with a reduct ion in the number  of  
items in the psychological, social and spiritual dimensions 
(Table 2). Additionally, the E O R T C  instrument  demon-  
strates the development  of  summat ion items more focused on 
an individual 's  physical condit ion or medical  t reatment  within 
these dimensions (Table 2). 

The  importance of  each quality of  life dimension has not  
been determined;  the process is complicated because individ- 
uals'  value of  life experiences differ, affecting their perceptions 

of  quality of  life [ 12, 26]. In contrast  to the other  instruments,  
the L C S S  focuses primarily on the physical dimension,  par- 
ticularly symptoms and symptomatic  distress specific to lung 
cancer, and subsequent  quality of  life. It also includes summ- 
ative i tems to assess percept ion of  activity status and overall 
quality of  life. It  has been designed to measure whether  a 
t reatment  itself gives symptom control  for individuals with 
lung cancer and how this affects activity status and quality of  
life. A summary of  the previously comple ted  psychometric  
testing, encouraging the further testing, is shown in Table  3. 

M A T E R I A L S  A N D  METHODS 
Design and settings 

This psychometric  study had three phases: feasibility, con-  
tent  validity and reliability. A brief  description of  each of  the 
phases is given below. 

Conten t  validity testing included 25 regional cancer centres 
in the U.S.A. and Canada.  Intra-  and interrater reliability 
were measured at eight sites in the U.S.A.  and Canada.  

Feasibility. Few quality of  life subjective instruments have 
been evaluated for ease of  comprehens ion  as part of  feasibility 
testing [2]. No  absolute standard of  reading level has been 
established; however, according to a 1971 U.S. literacy study 
estimate, 37% of  adults read below the eighth-grade reading 
level [27]. Based on 1982 data of  a national survey by the U S  
Depar tment  of  Education,  analysed in 1986, 13% or 18.7 
million adults were functionally illiterate ( P <  0.05) [28]. This  
may be why one instrument  developer  employed sixr_h-grade 
reading level as a base for his frequently used psychological 
symptom scale [29]. For  the LCSS,  the reading level of  both 
the patient and observer forms were tested. 

Table 3. Initial psychometric properties for the Lung Cancer Symptom Scale (LCSS) 

Properties Methods Samples Results 

Feasibility Completion time n = 20 Mean time 
(patient scale) LC patients 8 min 
(observer scale) 2 raters 2 min 
Skill level Minimal skill 
(observer scale) required 

Content validity Patient acceptance n = 52 High acceptance 
Panel of experts n = 4 Agreement/ 

Experts consensus 

Reliability Test-retest with n = 52 Pearson 
1-h interval LC patients r> 0.75, P<  0.01 
prior to Rx for all items 
Interrater 2 raters with Pearson 
1-h interval n= 52 r>0.75, P<0.61 
prior to Rx LC patients for all items except 

cough (0.65) and 
weakness* (0.54) 

Construct validity Patient scale with n = 52 . Pearson r, (P< 0,01) 
observer scale LC patients Cough (0.74) 

Dyspnoea (0.66) 
Haemoptysis (0.69) 
Pain (0.71) 
Weight loss (0.61) 
*weakness (0.49) 

Criterion-related validity Patient activity item n = 40 Pearson 
with KPS prior to Rx LC patients r=0.59, P<0.01 

Refs [4] and [5]. 
*Item dropped due to low reliability. 
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Content validity. Patient- and health care professional- 
generated items in addition to literature reports are the found- 
ation of many quality of life instruments [20]. There is also a 
growing opinion that the individual's perspective is the only 
reasonable one in estimating quality of life; objective data 
reported by an observer is important though supplementary 
[26]. Thus, content validity of an instrument by both a panel 
of patients with small cell and non-small cell lung cancer and 
by experts experienced with lung cancer gives the best base 
for establishing the universe of content for a lung cancer scale. 

Reliability. A sequential training process was employed that 
includes training raters to use the instruments, evaluating per- 
formance at the end of the training, and ensuring rater per- 
formance over time [30]. Interrater reliability was evaluated 
within and among sites to determine consistency of the scales 
for multicentre trials. Intrarater reliability was estimated at a 
9-month interval to evaluate the extent to which a rater applies 
the same scoring criteria on two occasions. 

Subjects 
Content validity. Three separate panels were enlisted: 

(1) individuals with advanced lung cancer, (2) physicians 
specialising in medical oncology with an emphasis on lung 
cancer, and (3) oncology nurses. The 69 individuals with 
advanced non-small cell lung cancer consisted of 67% men 
and 33% women whose median age was 59 (range: 31-79 
years). Prior therapy for these patients included chemotherapy 
(80%), radiotherapy (38%), and surgery (20%). The median 
time from diagnosis was 8 months (range: 0.25-56 months). 
KPS ratings were in the following ranges: 20-50% (28%); 60-  
70% (30%); and 80-90% (42%). A panel of 52 individuals 
with small cell lung cancer consisted of 38% men and 62% 
women whose median age was 61 (range: 34-82). Prior treat- 
ment for this group included chemotherapy (94%), radiother- 
apy (29%), surgery (11.5%), and no treatment (6%). Their 
median time from diagnosis was 5 months (range: 0-120 
months). The KPS for this group were classified as: 50% 
(8%), 60-70% (42%), 80-90% (50%). 

A panel of 24 physicians and 28 nurses were surveyed as 
experts. The mean number  of years in oncology for the physic- 
ians was 13 (range: 6 to >20  years) with 100% being board 
certified in internal medicine and 96% in medical oncology. 
The median number of publications for physicians was 20 
(range: 2 to > 100) with 88% having three or more lung 
cancer publications. The mean number  of years as an oncol- 
ogy nurse was 8 (range: 3-14 years). 68% were members of 
the Oncology Nursing Society with 39% of these nurses cer- 
tified in this specialty. The number of publications in oncology 
for the nurses averaged four (range: 0-60) with a mean of one 
in lung cancer. 

Reliability. Two or three observers from each of eight sites, 
for a total of 21, served as raters for the reliability phase of 
the study. All but two of the observers were registered nurses 
with at least 1 year of oncology experience; two others with 
the same experience were physicians working in data 
management. 

Instruments 
Expert and patient panel survey instruments. A two-page, 

short-answer questionnaire was used to assess major 
symptoms of lung cancer and demographics for each of the 
panels. 

LCSS. This subjective rating scale focuses on the physical 
and functional dimensions of quality of life, primarily measur- 
ing major lung cancer symptoms and their effect on activity 
status. It consists of two instruments, one for patients and one 
for health professionals as observers [4-6]. 

The patient scale consists of nine items: six measuring 
major symptoms for lung malignancies, and three summation 
items related to total symptomatic distress, activity status and 
overall quality of life, all using visual analogue scales (Fig. 1). 
The interval level visual analogue scale uses 100-ram lines to 
measure the intensity of patient responses for appetite, fatigue, 
cough, dyspnoea, haemoptysis, pain, symptomactic distress 
from lung cancer, activity level and quality of life. The time 
frame is the past day based on the rationale that the scale 
items represent states or conditions that may quickly fluctuate, 
not enduring traits. Each item, on separate card, is given an 
individual score equal to the length of the line marked by the 
patient with zero corresponding to the lowest rating and 100 
representing the highest rating. The instrument was shown to 
be feasible, reliable (using Nurmally's standard of a coefficient 
of r~>0.70 for new instruments [31]), and some support for 
validity, as well as used in prior research (Table 3). 

The observer scale is a 5-point ordinal level scale similar in 
content to the patient scale (Fig. 2). It measures the intensity 
of six major lung cancer symptoms (loss of appetite, fatigue, 
cough, dyspnoea, haemoptysis and pain). Scores are recorded 
after a patient interview in which the observer is directed to 
assess lung cancer symptoms using the time frame of the past 
day. Response categories range from 100=none  and 0 = 
severe with an individual score obtained for each of the items. 
The observer scale has been shown in prior research to be 
feasible, reliable, and some support for validity has previously 
been established (Table 3). 

Karnofsky scale (KPS). The  observer also determined the 
performance status using the KPS, a well accepted instrument 
within oncology. The KPS measures physical functioning 
based on level of activity, symptoms of disease, and amount 
of assistance needed, and it categorises a patient's level of 
activity from 0% = deceased, to 100% = normal activities with 
no signs or symptoms of malignancy, divided by deciles [9]. 

Procedures 
Feasibility. To determine the reading level required for the 

LCSS, the Flesch-Kincaid Readability Index was used. 
This index examines the average number of syllables per 
word and the average sentence length [32]. Estimating the 
readability indices for the LCSS was accomplished by using 
RightWriter TM, a software programme for grammatical 
evaluation that includes several readability indexes (RightSoft, 
Inc., Sarasota, FL). 

Content validity. The  survey instrument for experts was 
administered to the panel of physicians after a presentation 
of the nature of the psychometric project. A mailed survey 
approach, using the same instrument, was used to obtain the 
responses of the panel of expert nurses. 

Each patient for the panel was interviewed by a nurse at 
the time of an outpatient appointment. To standardise the 
procedure for this phase, the measure was completed: (a) on 
a day of treatment, (b) before the patient received results from 
any clinical tests, and (c) prior to chemotherapy, generally 1 h 
preceding treatment. 
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Fig. I. Lung Cancer Symptom Scale (LCSS): patient scale 

Directions: Please place a mark along each line where it would best describe the symptoms of your lung cancer D U R I N G  T H E  
PAST DAY. 

1. How is your appetite? 
As good as it could be 

2. How much fatigue do you have? 
None  

3. How much coughing do you have? 
None  

4. How much shortness of breath do you have? 
None  

5. How much blood do you see in your sputum? 
None  

6. How much pain do you have? 
None  

7. How bad are your symptoms from lung cancer? 
I have none 

8. How much has your illness affected your ability to carry out normal activities? 
Not  at all 

9. How would you rate the quality of  your life today? 
Very high I 

As bad as it could be 

As much as it could be 

As much as it could be 

As-much as it could be 

As much as it could be 

As much as it could be 

As bad as they could be 

So much that I can do 
nothing for myself 

Very low 

Note: The  Lung Cancer Symptom Scale is under ongoing development. Permission for use will be granted by the developers 
when the psychometric testing is complete in exchange for pertinent data related to enhancing these properties. 

Fig. 2. Lung Cancer Symptom Scale (LCSS): observer scale 

Directions: Direct the interview to assess lung cancer symptoms using the timeframe of  DURJ2qG T H E  PAST DAY. 

1. Loss of  appetite: (Score: ) 
100 None. 
75 Mild; occasional loss of  appetite but does not  interfere with food intake. 
50 Moderate; occasional loss of  appetite which occasionally interferes with food intake. 
25 Marked; frequent loss of  appetite which generally interferes with food intake. 

0 Severe; appetite so poor that medical intervention for feeding (intravenously or feeding tube) is needed. 

2. Fatigue: (Score: ) 
100 None. 

75 M/ld; occasionally troubled by modest  fatigue. 
50 Moderate; usually troubled by modest  fatigue. 
25 Marked; occasionally troubled by major fatigue. 

0 Severe; usually troubled by major fatigue. 

3. Cough: (Score: _ _ . )  
100 None. 
75 M/ld; present and increased over a year ago, but  not bothersome; no medications needed. 
50 Moderate; bothersome; leads to SOB on occasion. 
25 Marked; bothersome; disturbs sleep and other normal functioning. 

0 Severe; nearly constant; disrupts any normal activities. 

4. Dyspnoea: (Score: ) 
100 None. 

75 M/ld; noticed only with major activity (e.g. climbing more  than one flight of stairs); SOB does not  limit usual activities. 
50 Moderate; present when walking at normal pace; interferes with ability to carry out some usual activities~ 
25 Marked; present with minimal activity; supplemental O2 used only occasionally. 

0 Severe; supplemental O2 required most  or all of  the time. 

5. Haemoptysis: (Score: _ _ . )  
lO0 
75 
50 
25 

0 

6. Pain: 
lO0 
75 

50 
25 

0 

Non~. 
Mild; blood in sputum, less frequently than daily. 
Moderate; blood in sputum at least daily but generally just "flecks" as part of  the sputum. 
Marked; sputum is often purely bloody (not just flecks) on a daily basis. 
Severe; same as marked but  blood loss by haemoptysis measurably lowering haemoglobin. 

(Score: _ _ . )  
None. 
M/ld; present but  either no medications required or only non-narcotic, non-codeine type oral agents; pain control satisfactory or 
reasonable. 
Moderate; codeine or codeine containing oral medications needed; pain control satisfactory or reasonable. 
Marked; narcotic oral agents are required; pain control satisfactory, or reasonable. 
Severe; narcotic oral medications required but pain control not satisfactory, or parenteral narcotics are required. 
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Reliability. Standardised training procedures were used to 
obtain inter-rater reliability for the LCSS observer scale. A 
haft-day training session was held for the observers. Rater 
training followed a protocol in which the content had been 
carefully identified and ordered. An instructional manual deli- 
neated procedures for administering test materials and scor- 
ing. At the end of the training session, rater performance was 
evaluated using two videotaped interviews with lung cancer 
patients to ensure standardisation in observation. 2 cases, 1 
male and 1 female patient, were chosen to provide examples 
of differing performance status (KPS of 70% and of 90%). 

Raters assessed the two cases using the LCSS observer form 
and the KPS at the end of the training session and repeated 
this procedure midway through patient accrual (9 months 
later) by mailed response. Using the mode scores of raters to 
provide feedback, they were told of their relative placement 
on specific items for the two cases if there was a statistically 
significant difference in scoring from the other raters. 

RESULTS 
A total of 24 physicians, 28 nurses, and 173 lung cancer 

patients were included in the feasibility, reliability and content 
validity phases. Content validity included 25 regional cancer 
centres in the U.S.A. and Canada, with eight of these sites 
participating in the reliability phase. 

Feasibility 
The LCSS was assessed initially for administration time. 

The patient form requires a mean of 8 rain for administration 
and the observer form, 2 min (Table 3). The Flesch-Kincaid 
Readability Index determined a second-grade reading level for 
the patient form and a ninth-grade level for the observer form. 

Content validity 
The LCSS had been originally assessed for universality or 

representation of items for content validity by four experts in 
lung cancer at one cancer centre (Table 3). This phase was 
expanded to include a larger panel of experts (physicians and 
nurses) from multiple institutions and a panel of patients to 
validate the major symptoms with their experiences. Content 
validity revealed a mean of 96% agreement for all symptoms 
among the 52 experts surveyed (95% confidence interval = 
86-99%). 69 non-small cell and 52 small cell lung cancer 
patients confirmed that the symptoms matched their experi- 
ences (Table 4). 

Reliability 
Interrater reliability was expanded from the initial two raters 

at one cancer centre (Table 3). Interrater reliability 

Table 4. Comparison of major lung cancer symptoms 

Non-small cell Small cell 
patients (%) patients (%) 

Symptoms (n = 69) (n = 52) 

Fatigue 84 79 
Decreased activity 81 63 
Cough 71 62 
Dyspnoea 59 56 
Decreased appetite 57 60 
Weight loss 54 52 
Pain 48 54 
Haemoptysis 25 14 

showed consistency for all items but one, using a null hypoth- 
esis that there would be no significant difference among the 
21 raters at the eight cancer centres and no difference between 
the two or three raters at each site (P> 0.05, Friedman Test); 
the dyspnoea item was consistent among 20 of the 21 raters. 
Similar results were found on a 9-month interval replication. 
Though it was not necessary to repeat interrater reliability, 
measurement at midway through accrual (9-month interval) 
provides additional support of the stability of raters when 
using the LCSS. 

With the Kappa statistic, as a weighted formula to measure 
the degree of agreement among raters for the LCSS Observer 
scale, the coefficients for repeated inter-rater reliability were 
0.95-1.00 for time 1 and 0.95-0.97 for time 2 with a mean 
agreement of 0.95-0.98 for all six items. A rule for weighting 
(4- one rating category) was developed for the weights for the 
Kappa statistic; six lung cancer researchers agreed as experts 
that using a weighted rule of agreement was appropriate. The 
rationale for weighting was that expecting perfect agreement 
across all raters may be unreasonable, i.e. many accept that 
the KPS may be off by 10 (4- one rating category). 

For evaluation of intrarater reliability of the LCSS Observer 
form among the 21 raters over a 9-month interval, items were 
analysed by per cent of agreement for both a strict comparison 
and a relaxed comparison (4-one rating category). Perfect 
agreement for the six items ranged from 57 to 100% for the 
case of the man and 48-95% for the case of the woman; for 
the relaxed comparison, agreement ranged from 95 to 100% 
for both cases. The dyspnoea item had the most inconsistency 
regardless of type of agreement (perfect agreement, 57-71%; 
relaxed, 95-100%). There was too much missing data in the 
case of the man to estimate the appetite item, in that this item 
was not fully assessed in the videotaped interview; however, 
raters were consistent over time for the case of the woman 
(perfect agreement, 81%; relaxed agreement, 100%). Three 
experts had originally reviewed the taped interviews, but an 
additional researcher, not related to the study, concluded that 
more questions related to these two items would have 
enhanced agreement among raters. 

As shown in Table 3, original patient test-retest reliability 
results (administered prior to treatment; with a 1-h interval 
between tests and with the multiple items given in a different 
order with each test) indicated high reproducibility for 52 
patients (r>0.75, P<0.01 for all items). Original interrater 
reliability results were high for all items except cough (0.65) 
and weakness (0.54). Although initial construct validity will 
not be discussed in depth, the weakness item was again low 
( r -0 .49 ,  P<0.01)  when patient scores were correlated with 
observer scores. This item was later changed to "fatigue", as 
discussed below. 

Using the Friedman test, there was no significant difference 
in the observers classifying the two patients whose interviews 
had been videotaped, by the Kamofsky performance scale: 
time 1 (F= 1.47, P =  0.20); time 2 (F = 1.06, P =  0.45). 

DISCUSSION 
Feasibility 

The LCSS takes little time to administer and can easily be 
understood by patients and observers. Its feasibility has been 
demonstrated by patient, health care provider and researcher 
acceptability in previous research (Table 3). The initial 
psychometric properties of the LCSS were promising; these 
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results encouraged a systematic and complete psychometric 
evaluation. 

Content validity 
The LCSS is designed specifically for use with lung cancer 

patients. While certain items may apply to different malig- 
nancies or diseases, the set of major symptoms were validated 
by expert health care professionals and patients for both small 
cell and non-small cell lung cancer. The LCSS has the poten- 
tial to detect differences in symptoms and symptomatic dis- 
tress along the illness continuum; it can be useful in assessing 
this important area in clinical trials in lung cancer. 

Reliability 
Interrater reliability with 21 observers at eight cancer 

centres yielded satisfactory results and was comparable to the 
initial research. 

According to Landis and Koch, useful benchmarks for the 
Kappa statistic are: 0.00-0.20=slight agreement, 0.21- 
0.40 = fair agreement, 0.41-0.60 = moderate agreement, 
0.61-0.80=substantial  agreement, and 0.81-1.00=almost  
perfect agreement [33]. Thus using the kappa statistic with a 
weighted rule of agreement, among 21 raters from eight 
cancer centres, the LCSS observer scale had almost perfect 
interrater reliability and similar results for a 9-month 
repetition. 

Using per cent of agreement for intrarater reliability, there 
was 95-100% agreement for all items, allowing one rating 
category as less than perfect agreement. 

The exception in reliability from the original data is an item 
describing weakness. This item was less reliable than other 
items for both patients and observers. The item was changed 
to "fatigue" and validated by the panel of experts. Eighty- 
four per cent of the non-small cell lung cancer patient panel 
and 79% of the small cell panel also validated the fatigue 
symptom. A similar result was previously reported in a study 
of fatigue in which 96% of patients with either breast or lung 
cancer experienced some level of fatigue [34]. 

A limitation in the testing procedure may have affected per- 
fect agreement among the observers in that more discrimin- 
ative questions could have been asked to improve the quality 
of the taped interviews for assessing certain items, specifically 
dyspnoea and appetite. 
• In addition to consistency with the LCSS, the observers 

also demonstrated ability to consistently assess patients along 
another severity continuum, the Karnofsky performance scale. 

Utility 
The LCSS is unique in that it provides both a patient and 

an observer form to measure the same symptoms. Although 
lung cancer symptomatic distress is a subjective state, data 
from an observational measure (by the health care profes- 
sional) provides context and confirmation for patients' 
reports. This is particularly helpful when treatment efficacy is 
the research question. 

The LCSS also has three items for patients to summarise 
their perception of symptomatic distress from lung cancer, 
effect on activity status and overall quality of life. The use of 
summation items allows capture of experiences not specified 
in the other LCSS items, while still allowing an assessment of 
the entire quality of life experience. 

An additional strength of the LCSS is that its items are 
limited to those of lung cancer rather than including items 
specific to chemotherapy side-effects; such effects can be 
documented by already established and widely.used instru- 
ments, and by measurable objective data [35]. This allows 
more versatility in the instrument's use since the chemothera- 
peutic agent or treatment modality may not remain constant 
and may, therefore, introduce many unique side-effects under 
different research plans. 

The LCSS differs from most quality of life instruments in 
that it has attempted to meet in depth all of the recently stated 
criteria for quality of life measures, with one exception [1, 2]. 
This one exception, conceptualisation of all life areas, is less 
relevant for symptom control evaluation, the stated goal of 
the instrument. The concept of all life areas is, however, 
addressed in a summative question, allowing an assessment 
in less depth. The psychological, social and spiritual dimen- 
sions are of interest for some clinical research questions but 
are not applicable for all clinical trials. For example, the spirit- 
ual dimension is not likely to be affected in a new therapeutic 
agent study. Some instruments evaluate satisfaction with med- 
ical and nursing care. Again, if the primary question involves 
the comparison of the efficacy of two treatments, this evalua- 
tion of staff qualities could in fact confound the assessment 
of a new agent. Depending on the research questions of inter- 
est, the importance of certain quality of life dimensions varies: 
for example, research investigating drug efficacy may view the 
physical and functional dimensions as most important. 

Practical disease- and site-specific quality of life instru- 
ments, such as the LCSS, need to be tested for clinical trials 
in patients with cancer, especially for the research question of 
drug efficacy. The priority of quality of life dimensions for 
clinical trials needs to be altered from a global or comprehen- 
sive structure of three or four dimensions for this research 
aim. Focusing primarily on two dimensions, disease-related 
symptoms, with accompanying distress, and activity status 
effect, with subsequent quality of life measured in a summ- 
ative format, can provide the least patient and staff burden 
during administration of the measures, especially in serial 
measurement. The choice of a patient-based questionnaire 
with an observer counterpart form, such as in the LCSS, is 
logical for capturing the patient's perspective of the cancer 
experience with the observer's evaluation providing context to 
the experience. 

The objective of this paper is to outline the rationale for 
and the continuing development of a disease- and site-specific 
quality of life instrument, the LCSS, measuring subjective 
factors in patients with lung cancer. Th~ scale was developed 
to create an instrument that fulfils a need in evaluating the 
treatment of patients with lung cancer and to provide an 
instrument that is easy to use for both patients and staff. We 
have shown that the LCSS is reliable and valid, possessing 
appropriate psychomem~c properties. Based on the criteria 
presented, the LCSS has the potential to be the strongest 
of instruments currently available to measure health-related 
quality of life for the lung cancer experience. 

We conclude that further evaluation has shown that the 
LCSS continues to demonstrate favourable results in feas- 
ibility, reliability and content validity. High inter-rater reli- 
ability indicates a good potential for utility in multicentre 
trials. Completion of ongoing testing for internal consistency, 
construct validity and criterion-related validity is warranted. 
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