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Abstract
Technology is making the routine screening of symptoms and the measurement of quality of
life (QoL) more feasible at the point of care. However, most existing symptom screening
scales and QoL measures were not developed for clinical use and were not formatted and
validated for administration through computerized mediums. The Cancer Care Monitor
(CCM) is a symptom-based scale developed for administration on pen-based computers.
This study is an initial evaluation of the reliability and validity of the CCM. Three
samples of adult outpatients provided ratings on 38 physical, psychological, and
functional oriented items of the CCM that comprise six symptom scales and one global QoL
index. All additive scales are converted to normalized T scores. Reliability was examined
through internal consistency and confirmatory factor analysis. Convergent and divergent
validity were examined by comparing CMM scores to established measures of corresponding
constructs and physician judgments. Alternative forms reliability was established by
comparing paper and pencil administration with computer administration. Internal
consistency reliability and factor analyses confirmed the structure of the CCM as
comprising six primary symptom scales and one global QoL index. Internal consistency
reliabilities ranged from 0.80 to 0.89. The pattern of correlations between CCM scales and
established measures supported the convergent and divergent validity of the CCM scales.
Alternate forms reliability based on paper and computer forms of the CCM scales was high.
Patients indicated a preference for the computer-administered version. Results suggest that
CCM items can be scored as a reliable and valid measure of constructs related to physical,
psychological, and functional status, and global health-related QoL in adult cancer patients.
Future studies should replicate and further evaluate the properties of the CCM, especially
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Introduction
Screening and accurate tracking of cancer

symptoms and treatment side effects can guide
prevention and intervention efforts and is criti-
cal to quality oncology care. However, as was
the conclusion of a recent NIH supported task
force,1 important symptoms and side effects
often fail to be consistently or thoroughly
assessed and treated. There are many barriers
to the routine assessment of the numerous
symptoms that may result from cancer and
cancer treatment.2 One major impediment to
routine symptom and quality of life (QoL) as-
sessment simply relates to the practical difficult-
ies of administering, scoring, and reporting
patient-based measures. Great effort has been
expended to raise awareness of problems such
as pain, fatigue, psychological distress, and
QoL, but these problems continue to go un-
addressed in community oncology in large part
because the tracking of these issues can inter-
fere with the normal flow of front line care.

Paper-based measures of cancer-related
symptoms and QoL have been adopted widely
in research and have been, in some instances,
adopted for limited clinical uses in large aca-
demic institutions.3 Sparsely adopted in ac-
ademic institutions, such measures are even less
frequently employed in community oncology
centers. Paper-based measures are difficult to
implement without significant human re-
sources, typically not available in community
oncology, and timely scoring and interpretation
for clinical decision-making are rarely feasible
in real time at the point of care. The practical
barriers associated with paper-based symptom
and QoL measures have proven to be too great
for widespread clinical adoption.

Technology is providing potential solutions
to the practical constraints of collecting rele-
vant medical information from patients in real
time at the point of care. In the future, informa-
tion critical to patient care can be collected,
analyzed, summarized, and delivered to clini-
cians within minutes of arrival. With cumulative
electronic databases and the development of
appropriate norms, specific symptom severities
can be immediately flagged and compared to
relevant population parameters, including re-
gional and local normative groups. Existing and
developing technology will facilitate informa-
tion transfer, making it possible to use the infor-
mation gathered at the point of care for clinical
decision making and clinical research.4–7 How-
ever, while data collection and management
will be transformed by interactive technology,
the quality of the information gathered will
continue to depend on research that ensures
that measures employed result in reliable and
valid indications of clinically significant symp-
toms that can be aggregated to reflect meaning-
ful constructs, such as QoL. It cannot be
assumed that measures developed and format-
ted for use in paper and pencil formats will
necessarily perform the same when reformatted
for display on any number of computer techno-
logies.8 As measures find their way into new
mediums and changes are made to their format
and instructional and response sets to accom-
modate or maximize presentation, care must
be taken that reliability and validity are not
jeopardized.

The Cancer Care Monitor (CCM) was de-
signed to meet the needs of community oncol-
ogy by providing a measure designed to screen
high frequency cancer-related symptoms and
assess overall symptom severity and QoL in a
format designed for delivery through pen-based
computers. The CCM provides three general
features of note. First, CCM covers an array of
physical and psychological symptoms relevant
to oncology. Most previous QoL scales were de-
veloped for specific reference groups rather
than for the full array of problems encountered
in community settings and were developed with
the idea of having the fewest possible items nec-
essary to measure a latent construct, such as
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physical status or physical well-being. Priority
was given to brevity over thorough coverage of
individual symptoms that may have clinical rele-
vance independent of latent constructs they
might reflect. For example, concerns about
sexual functioning are very common among
breast cancer patients, 9 yet some symptom scales
intended for generic use in cancer patients fail
to assess this concern.10–12 A latent construct
related to physical status can be reliably mea-
sured with few physical items, but many items
that are omitted, such as mouth sores, hair
loss, and fatigue, have relevance in commu-
nity oncology.

Second, because the CCM has high frequency
items as its foundation, indexing of symptom
clusters and overall QoL are more easily inter-
preted in the clinical setting. Most QoL mea-
sures were developed in research contexts of
medical outcomes studies as endpoint measures
and were not designed to provide information
that is clinically useful to a practicing oncolo-
gist.13,14 For example, the Functional Assess-
ment of Cancer Therapy (FACT), one of the
most widely used QoL measures in cancer
research, was not designed to provide clinically
useful information.15 Consider the FACT item:
“I am bothered by the side effects of treatment.”
This item contributes to a FACT QoL subscale
score labeled “Physical Well-Being” that has
been used effectively as an indication of out-
come in numerous clinical trials, but the item
is too vague to provide useful information to
the clinician. There are many treatment side
effects of chemotherapy, each of which may
be deserving of clinical attention. The oncolo-
gist is left with the task of finding out what
specific side effects are troublesome and in
need of immediate attention and which ones
may be dismissed at this particular consultation.
Consider another widely used QoL measure,
the Cancer Rehabilitation Evaluation System
(CARES). CARES was developed to measure
the need for rehabilitation services, and it does
this well.16,17 However, like FACT, many of the
questions provide information that is of little
use to a physician at the point of care. Items
are presented in terms of how much they apply
to the patient from, “Not at all” to “Very much”
on a 5-point scale. Items such as “I find that my
clothes do not fit” provide little useful informa-
tion to the clinician. Although the European
Organization for Research and Treatment of
Cancer Quality of Life Questionnaire Core 30
(EORTC QLQ-C30) instrument asks more
direct symptom-based questions,10 it has limita-
tions similar to the FACT and CARES sys-
tems. A number of clinically relevant symptoms
are not included (e.g., rash, sweating, and
guilt feelings), and it is difficult to reconstruct
the clinical relevance of those symptoms that
are assessed on the customary 4-point scale
provided.14

Assessment systems like the FACT, CARES,
and EORTC QLQ-C30 were developed for re-
search purposes and find utility in research
settings where resources are abundant and out-
comes interpretation is the primary goal. In
contrast, CCM has been developed in collabora-
tion with community oncologists who need to
screen patients at each visit across a number
of cancer-related symptoms to find out what
symptoms and side effects are of current con-
cern. The CCM items are contained in the Ap-
pendix 1, and all are rated on a 0–10 scale that
is intuitively appealing to patients and that has
been commonly used by physicians.11,18 From
the standpoint of the practicing oncologist, most
of these questions are ones that need to be asked.

Third, CCM renders all separate scale scores
into normalized T scores. Such standardization
means that for any given scale, the same T score
falls at the same percentile rank in a normal
distribution. One of the most widely used mea-
sures of health-related QoL, the SF-36, has re-
cently been re-calibrated to a similar scoring
scheme.19 To be sure, the ultimate utility of such
a scoring method depends upon the extent to
which the standardization sample represents
relevant features of a particular case, but the
normalized T score procedure does insure that
the scores have a consistent and precise statisti-
cal meaning.

The following report is the first in a series of
psychometric and utility studies of the CCM
system. This report describes the internal con-
sistency of CCM scales and QoL Index in two
samples as well as their concurrent validity com-
pared to established measures. Also included
are known group validities based on patient self-
report and physician interviews with patients.
Test-retest reliabilities for the primary CCM
scales and validity assessments for the clinical
screening function at the item level will be pub-
lished in subsequent reports. (We have com-
pleted test-retest reliability analyses using the
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electronic CCM with results from patients who
were not receiving chemotherapy or radiation
treatment either 30 days before or during the
retest period. These analyses included samples
repeating the CCM between 1 and 7 days apart
(n � 269) and between 8 and 14 days apart
(n � 224). Test-retest correlations within a 7-
day period ranged from 0.90 to 0.74 indicating
good stability for all 6 CCM scales and the QoL
Index. Within the 8- to 14-day retest period,
test-retest correlations ranged from 0.87 to 0.74
with two notable exceptions. In this longer test-
retest period of up to two weeks, the test-
retest correlations for Impaired Performance
(0.67) and Impaired Ambulation (0.38) indi-
cated that these two measures were less stable
than in the 1–7-day period. A more complete
and formal test-retest reliability study is forth-
coming and will address problems of change
under the demanding conditions of cancer,
where patients are responding to symptom mea-
sures in the presence of ongoing disease and
treatments that have numerous impacts.

Methods
Design and Procedures

This investigation included three conve-
nience samples drawn from consecutive patient
visits to a large oncology practice located in
the southeastern United States. Patients were
approached by research assistants in the recep-
tion area of the clinic and invited to participate.
All participants signed University of Memphis
Institutional Review Board-approved informed
consent forms prior to study procedures. Parti-
cipants were paid $20.00 for participating.
Throughout the two-month recruitment peri-
od, 11 patients refused to participate in the
research.

The concurrent validity sample assessed the
validity of the CCM in conjunction with perti-
nent physician ratings, patients’ self reports,
and established measures. The cross-validation
sample assessed the internal consistency of the
six primary scales and the factor analytic struc-
ture of the empirically-derived QoL Index. The
alternate forms sample provided evidence for
the comparability of the CCM administered by
paper as compared to a tablet computer.

The concurrent validity sample (n � 215)
was recruited over a 10-day period and com-
pleted during one visit a variety of established
measures along with a paper CCM. Half com-
pleted the CCM followed by established mea-
sures, and the other half did reverse order.
There were no order effects (all P’s � 0.10). The
cross validation (n � 196) sample completed
paper CCM. The alternate forms sample
(n � 38) completed paper CCM and computer
tablet CCM in random order. Patient pref-
erence for paper or computer version was
recorded.

Participants
Table 1 shows demographic characteristics.

Participants were predominantly middle- to
upper-middle class married females with an
average age over 50 years old. Over 85% com-
pleted high school or greater education.
Samples were predominantly Caucasian/Not
Hispanic with a considerable minority of
African Americans. Although three samples
were drawn at different times, they remained
comparable.

Table 2 shows disease-related characteris-
tics. About 40% had a good Eastern Collabora-
tive Oncology Group (ECOG) performance
rating.20 The most frequent diagnosis was breast

Table 1
Demographic Characteristics for Three Adult

Cancer Outpatient Samples

Concurrent Cross Alternate
Validity Validation Forms

(n � 215) (n � 196) (n � 38)

Mean Age Yrs. (range) 61.6 62.4 54.7
(29–95) (22–93) (28–78)

Female 73.5 71 68
Ethnic Background

Black/African American 14 20 14
Hispanic/Latino 1 1 0
Asian/Pacific Islander 1 1 0
American Indian 1 1 2
Caucasian/Not Hispanic 83 77 84

Education �12 years 90 89 89
Marital Status

Married 67 66 46
Single 8 13 8
Divorced 11 10 32
Widowed 14 11 14

Family Income
Under 15 K 13 16 11
15–29,999 K 15 25 22
30–49,999 K 27 21 24
50–74,999 K 18 22 16
75–99,999 K 13 9 14
100–149,999 K 9.5 5 8
Over 150 K 4.5 2 5

Note: Values are percentages unless otherwise designated.
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cancer (30%). Nearly 67% received some form
of treatment in the preceding three months.
Overall, these three samples comprising a total
of 449 patients were comparable to samples
similarly obtained for initial validation of
other measures of symptom distress, coping,
and QoL among non-hospitalized adult cancer
patients.11,21–25

Measures

Identifying Information. Participants provided
basic background information. Variables re-
corded in medical records were verified
through independent chart review. We also
obtained participant and current oncologist in-
formation regarding past and present need
for psychiatric and supportive services and
psychotropic medications.

Cancer Care Monitor (CCM). The CCM com-
prises six separate scales: 1) General Physical
Symptoms, 2) Treatment Side Effects, 3) Acute
Distress, 4) Despair, 5) Impaired Ambulation,
and 6) Impaired Performance. The first author
generated an initial pool of items by identi-
fying relevant constructs by reviewing relevant
literature on cancer symptoms, treatment side

Table 2
Disease-Related Characteristics for Three Adult

Cancer Outpatient Samples

Concurrent Cross Alternate
Validity Validation Forms

(n � 215) (n � 196) (n � 38)

Good ECOG
Performance Statusa 37 39 40
Cancer Diagnosis

Breast 31 30 26
Gastrointestinal 17 18 8
Genitourinary 3 3 11
Gynecologic 14 14 18
Head and neck/thyroid 0 0 3
Leukemia 2 2 0
Lung 13 11 24
Lymphoma 9 7 0
Other Diagnoses 5 11 3

Metastatic Disease 6 4 7
Treatments in Past 3 Months

Surgery 10 4 18
Chemotherapy 52 46 71
Radiation 9 6 11
Hormonal Therapy 5 11 8
None in past 3 months 35 41 24

Note: Values are percentages.
aGood performance status is defined as 0-1 on a 5-point scale where
0 is fully active, and 4 is completely disabled.
effects, and QoL.3,11,14,15,17,26–41 The initial item
pool was reviewed by two medical oncologists,
a clinical psychologist working in psycho-oncol-
ogy, two patient advocates, and two oncology
nurses who provided feedback regarding which
items to retain based on clinical utility, wording,
and formatting. A final review by 20 cancer pa-
tients was made and feedback regarding read-
ability, formatting, and item wording was
incorporated.

The final set of 38 CCM items is shown in
Appendix 1. Items were formatted with re-
sponse sets using 10-point Likert scales. The
use of the 10-point scale is based on common
clinical usage.11,18 In addition, the 10-point
scale captures variation and renders scales
that may be more sensitive to change over
time.18

CCM total scale scores consist of unweighted
sums of each item response. Because we empha-
sized clinical utility and the importance of build-
ing normative information for CCM in the
future, raw scores were converted to normalized
T scores with a mean of 50 and a standard devia-
tion of 10.

Convergent and discriminant validity of the
six CCM scales was assessed in comparison to
established measures. In addition, more global
aggregation of CCM scales and items was exam-
ined through empirical analysis. This yielded a
global QoL Index derived from reverse scoring
and aggregating the six primary scales. As with
other CCM scales, CCM QoL Index was con-
verted to normalized T score where higher
scores indicate better global QoL.

Brief Symptom Inventory (BSI). The BSI mea-
sures nine symptom clusters: somatization, ob-
sessive-compulsive, interpersonal sensitivity,
depression, anxiety, hostility, phobic anxiety,
paranoid ideation, and psychoticism. Addition-
ally, the BSI provides three global measures:
Global Severity Index (GSI), the Positive Symp-
tom Distress Index (PSDI), and the Positive
Symptom Total (PST). All T scores were com-
puted from adult non-psychiatric patient norms
for males and females.42

Medical Outcomes Study SF-36 Health Survey (SF-
36). SF-36 is a multidimensional measure of
health-related outcomes and quality of life.41,43–45

SF-36 measures eight concepts associated with
functional status and well-being.46–49 To clarify
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directionality, original subscale names were
slightly altered for this manuscript. Altered
names in brackets are used in this report. The
eight subscales are: 1) Physical Functioning
[Positive Physical Functioning] (ability to per-
form physical activities such as bathing, dress-
ing, and climbing stairs), 2) Role-Physical
[Physical Role Fulfillment] (problems with
work and daily activities), 3) Bodily Pain [Ab-
sence of Bodily Pain] (intensity of pain and
limitations), 4) General Health [Positive Gen-
eral Health] (subjective evaluation of personal
health and outlook on future), 5) Vitality
(degree of energy as contrasted with malaise),
6) Social Functioning [Positive Social Function-
ing] (ability to perform normal social activi-
ties), 7) Role-Emotional [Emotional Role
Fulfillment] (problems with work and daily ac-
tivities caused by emotional problems, and 8)
Mental Health [Positive Mental Health] (free-
dom from anxiety and depression and overall
well-being).

The SF-36 contains two norm-based, global
QoL scales. The Physical Health Summary Scale
(PCS) and the Mental Health Summary Scale
(MCS) are based on national samples.19

Memorial Symptom Assessment Scale (MSAS). The
MSAS provides ratings of 32 physical and psy-
chological symptoms on dimensions of sever-
ity, frequency, and distress. MSAS yields scores
for: 1) Total Score, which is the average severity,
frequency, and distress ratings of all 32 items;
2) Physical Symptom Scale; 3) Psychological
Symptom Scale; and 4) Global Distress Index,
which reflects overall distress most relevant
for QoL.37,50,51

Life Satisfaction Index-Short Form (LSI). This is
an 8-item version of the original LSI-A.52,53 LSI
yields a global life satisfaction score and two
subscale scores. The Acceptance and Content-
ment subscale measures life satisfaction in the
present, whereas the Achievement and Fulfill-
ment subscale focuses on a retrospective
evaluation.

Satisfaction with Life Scale (SWLS). This is a
widely used five-item measure of cognitive and
judgmental aspects of subjective well-being.54,55

Interpreting Correlation Matrices
As a general rule, we did not interpret corre-

lation coefficients that failed to show statistically
significant (P � 0.05) associations between
items and or scales. When many correlations
within a matrix were statistically significant as
happened in comparing the CCM with BSI, SF-
36, and MSAS, we favored interpretations based
on the relative magnitude and/or direction of
the correlations. Our general strategy was to
show where the CCM scales converged as ex-
pected with established measures and where
the CCM scales diverged from established mea-
sures as expected. We have also presented com-
plete matrices so that readers can judge for
themselves the merits of our interpretations
of their meaning for the concurrent validity of
the CCM.

Results
CCM Internal Consistency Reliability
and Scale Structure

Analysis of variance on the six primary scales
and the QoL Index for the three samples indi-
cated no significant differences (all P’s � 0.43)
as a function of sample, and for subsequent
analyses where all three sample responses
were available, the three samples were, there-
fore, combined.

Descriptive statistics and internal consistency
reliabilities for the six scales of the CCM are
shown in Table 3. Internal consistency reliabili-
ties ranged from 0.80 to 0.89. When computed
separately from two samples, the within-scale
coherence of items was replicated.

Table 4 shows the inter-correlations of the
six CCM scales. The pattern of correlations indi-
cates that General Physical Symptoms and
Treatment Side Effects are more strongly re-
lated to each other than to any of the other
scales. Likewise, Acute Distress and Despair are
more strongly associated with each other even
though both are also strongly correlated with
General Physical Symptoms. The relationship
between Impaired Ambulation and the Im-
paired Performance is stronger than is the rela-
tionship of either of these scales with any of the
others. This pattern of relationships suggests
that the CCM scales form three clusters that
may be regarded, respectively, as measures of
physical health, mental health, and physical
functioning.

Also as shown in Table 4, the six primary
scales of the CCM are significantly correlated
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Table 3
Number of Items, T Score Means, Standard Deviations, Range, and Internal Consistency Reliabilities for Six

Cancer Care Monitor Primary Scales

CCM Scale Number of Items T Score Mean (SD) Range Cronbach’s Alpha

General Physical Symptoms 11 50.03 (9.87) 28.81–79.89 0.83
Treatment Side Effects 8 50.15 (9.61) 34.96–79.89 0.80
Acute Distress 4 50.27 (9.33) 37.93–78.04 0.87
Despair 7 50.58 (8.56) 42.92–79.89 0.89
Impaired Ambulation 4 50.78 (7.38) 46.61–76.85 0.86
Impaired Performance 4 50.18 (9.44) 36.42–72.40 0.86

Note: Internal consistency reliabilities computed across all 3 samples combined (n � 449).
with each other, suggesting the possibility of a
single factor structure. To explore this possibil-
ity, we performed a series of factor analytic
studies of the six scales and also of the 38 items
that comprise the six scales. At the item level
of aggregation, a varimax-rotated factor analysis
supported a six-factor solution that accounted
for 60% of the variance. With the possible ex-
ception of separating four items assigned to the
Treatment Side Effects scale from the General
Physical Symptoms scale, the rotated factor
matrix supported the six-scale structure as origi-
nally conceived. The factor loadings of items
are shown in Table 5. We retained the planned
scale assignment of items due to their accept-
able internal consistency reliabilities, yet we rec-
ognize that future investigations using much
larger samples will be needed for confirmatory
factor analytic studies of scale composition re-
garding items assigned to General Physical
Symptoms and Treatment Side Effects.

At the scale level of aggregation, a similar
factor analysis of the six primary scales yielded
a single factor. This was replicated using two
samples. At this second order level of analysis,
the 38 items measure a global construct. Con-
sidering the content of the 38 items and the
option of reverse scoring, we constructed a
second order global measure of overall health
related QoL. The internal consistency reliability
of this QoL Index was 0.84 (Cronbach’s alpha).
This QoL Index can be derived from the CCM
by first reverse scoring each item of the six pri-
mary scales. Next, the sum reversed score of
each of the six primary scales is divided by the
respective number of items for that scale. Fi-
nally, those values are summed up and con-
verted to normalized T scores. Thus, the QoL
Index T score indicates relative freedom from or
relative lack of physical symptoms, treatment side
effects, acute distress, despair, impaired ambu-
lation, and impaired performance with higher
scores signifying better quality of life.

Concurrent Validity of the Six CCM
Primary Scales

Table 6 shows the inter-correlations of the
BSI with the CCM. The overall pattern is sup-
portive of the discriminant and convergent va-
lidity of the CCM. For example, CCM Impaired
Ambulation and Impaired Performance show
the lowest association with BSI subscales. The
BSI measures mental health symptoms, whereas
these two CCM scales are measures of physical
functioning. Although there are occasional ex-
ceptions, the overall pattern of correlations
shows that CCM Acute Distress and Despair are
more strongly associated with BSI.

Of particular interest in terms of mood prob-
lems, CCM Despair was more strongly corre-
lated with BSI Depression than with BSI
Anxiety. This suggests that CCM Despair may
Table 4
Intercorrelations of Six Primary Scales of the Cancer Care Monitor

Treatment Side Effects Acute Distress Despair Impaired Ambulation Impaired Performance

General Physical Symptoms 0.68 0.69 0.57 0.36 0.51
Treatment Side Effects 0.43 0.44 0.30 0.41
Acute Distress 0.70 0.31 0.37
Despair 0.26 0.42
Impaired Ambulation 0.55

Note: All correlations are computed across all 3 samples combined (n � 449). All correlations are statistically significant, P � 0.01.
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Table 5
Varimax Rotated Factor Loadings for Six Factor Principal Components Solution for 38 CCM Items

Factor Loading

Abbreviated CCM Item GPS TSE AD DE IA IP

General Physical Symptoms (GPS)
Fatigue 0.47 0.26 0.26 0.13 0.03 0.51
Trouble breathing 0.58 0.06 0.09 0.04 0.01 0.23
Rash, dry skin 0.45 0.10 0.32 0.03 0.16 �0.05
Trouble focusing 0.46 0.12 0.33 0.31 0.11 0.13
Trouble sleeping 0.59 0.08 0.26 0.18 �0.07 0.15
Urination problem 0.56 �0.05 �0.02 0.27 0.02 �0.06
Daytime sleepiness 0.55 0.21 0.16 0.16 0.12 0.20
Numbness, tingling 0.54 0.05 0.05 0.12 0.13 0.05
Physical pain 0.53 �0.03 0.25 �0.02 0.14 0.37
Reduced sexual enjoyment 0.42 0.09 0.07 0.40 �0.01 0.07
Sweating 0.62 0.05 0.03 0.09 0.09 0.05

Treatment Side Effects (TSE)
Change in weight 0.54 0.35 0.04 0.10 0.003 0.09
Change in taste 0.34 0.76 �0.04 0.11 0.11 0.08
Hair loss 0.01 0.74 0.10 0.03 0.02 �0.02
Change in appetite 0.44 0.60 0.04 0.13 0.13 0.21
Nausea or vomiting 0.24 0.48 0.20 0.11 0.06 0.21
Sore throat 0.51 0.22 0.11 0.03 �0.05 �0.07
Dry mouth 0.55 0.35 0.01 0.06 0.12 0.16
Diarrhea/constipation 0.45 0.41 0.004 0.28 �0.01 0.17

Acute Distress (AD)
Crying 0.13 0.07 0.70 0.39 0.13 0.09
Anxious 0.25 0.04 0.78 0.20 0.07 0.05
Worry 0.14 0.04 0.79 0.22 0.01 0.11
Sad 0.14 0.10 0.65 0.55 0.07 0.12

Despair (DE)
Hopeless 0.05 0.11 0.48 0.50 0.14 0.16
Better off dead 0.16 0.03 0.03 0.79 0.06 �0.03
Helpless 0.09 0.11 0.59 0.62 0.07 0.16
Lost interest people 0.19 0.16 0.31 0.65 0.07 0.07
Guilty 0.13 0.05 0.18 0.81 0.08 �0.06
Lost interest activity 0.18 0.13 0.30 0.66 0.04 0.21
Worthless 0.15 0.03 0.24 0.78 0.03 0.17

Impaired Ambulation (IA)
Sit up 0.01 0.01 0.03 0.15 0.81 0.05
Stay out of bed 0.14 0.12 0.11 0.08 0.80 0.19
Walk 0.14 0.13 0.07 0.04 0.79 0.24
Bathe and dress 0.06 0.06 0.08 0.07 0.85 0.12

Impaired Performance (IP)
Able to run 0.16 0.06 0.09 0.04 0.09 0.83
Able to do light physical work or fun activities 0.15 0.09 0.07 0.07 0.37 0.72
Able to do hard physical work or fun activities 0.13 0.07 0.04 0.05 0.07 0.86
Able to function normally 0.09 0.16 0.11 0.20 0.38 0.68

Note: Factor loadings in bold indicate where the item was assigned in comprising the 6 CCM primary scales.
be specifically sensitive to mood problems
associated with depression as opposed to those
associated with worry and rumination.

The largest correlations between BSI sum-
mary indexes occurred with CCM General Physi-
cal Symptoms. It should be remembered that
BSI summary indexes are global measures of
overall symptom severity and distress. Further,
CCM General Physical Symptoms asks respon-
dents to rate how much of a problem each physi-
cal symptom was. Both BSI summary indexes
and CCM General Physical Symptoms are
measures of how distressing a patient’s current
condition is. In this regard, one should
expect overlap between distress over physical
symptoms and more diffuse distress.

Table 7 displays the intercorrelations of
CCM and SF-36. Once again, the pattern sup-
ports the convergent and discriminant validity
of CCM. CCM Impaired Ambulation and Im-
paired Performance show their strongest asso-
ciation with SF-36 measures of physical as
opposed to mental health. Similarly, CCM
General Physical Symptoms and Treatment
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Table 6
Intercorrelations of Six Primary Scales of the Cancer Care Monitor and the Brief Symptom Inventory

Cancer Care Monitor Primary Scale

General Physical Treatment Side Impaired Impaired
Brief Symptom Inventory Scale Symptoms Effects Acute Distress Despair Ambulation Performance

Somatization 0.73 0.55 0.50 0.40 0.35 0.38
Obsessive-Compulsive 0.57 0.36 0.48 0.37 0.31 0.38
Interpersonal Sensitivity 0.37 0.25 0.38 0.37 0.13ns 0.19
Depression 0.55 0.42 0.61 0.67 0.29 0.40
Anxiety 0.53 0.40 0.57 0.44 0.21 0.37
Hostility 0.43 0.37 0.42 0.40 0.16ns 0.19
Phobic Anxiety 0.35 0.23 0.30 0.27 0.22 0.26
Paranoid Ideation 0.33 0.26 0.30 0.33 0.21 0.10ns

Psychoticism 0.43 0.36 0.47 0.44 0.13ns 0.17ns

Global Severity Index 0.69 0.52 0.63 0.54 0.28 0.41
Positive Symptom Distress 0.62 0.43 0.58 0.44 0.28 0.37
Positive Symptom Total 0.63 0.44 0.57 0.52 0.22 0.45

Note: Brief Symptom Inventory (BSI) scales were recorded as T scores based on non-psychiatric patient adult norms for males and females as
noted in the BSI manual.42 All correlations are statistically significant, P � 0.01 except as noted by “ns” (not significant). Concurrent validity
sample included 215 adult cancer patients.
Side Effects show their strongest association
with SF-36 measures of physical as opposed to
mental health. The strongest association be-
tween CCM Acute Distress and Despair occurs
with the SF-36 scale that measures positive mental
health adjustment, suggesting discriminant valid-
ity for the CCM. As with the BSI, there is consider-
able association between the CCM General
Physical Symptoms and mental health domains
of SF-36, but that association is not as strong
as with the physical health domains of SF-36.

Table 8 shows the intercorrelations between
CCM and MSAS. As expected, Impaired Ambu-
lation and Impaired Performance are more
strongly associated with MSAS Physical Symp-
toms than with Psychological Symptoms. CCM
General Physical Symptoms and Treatment
Side Effects are more strongly related to MSAS
Physical Symptoms scale. Once again, the over-
lap between CCM General Physical Symptoms
and MSAS Global Distress Index suggests that
measurement of distress about physical symp-
toms is not easily separable from more diffuse
overall distress. This is consistent with the origi-
nal validation studies of MSAS.37,51

Known Groups Validity of the Six
CCM Primary Scales

Table 9 shows means and standard deviations
of normalized T scores for CCM according to pa-
tient ECOG rating. Both CCM Impaired Am-
bulation and Impaired Performance correctly
sort patients at every level of ECOG rating as
indicated by different subscripts (a, b, c, d pat-
tern) in the respective rows of Table 9 for these
two CCM scales. The other four CCM scales
Table 7
Intercorrelations of Six Primary Scales of the Cancer Care Monitor and the SF-36 Health Survey

Cancer Care Monitor Primary Scale

General Physical Treatment Side Acute Impaired Impaired
SF-36 Scale Symptoms Effects Distress Despair Ambulation Performance

Positive Physical Functioning �0.46 �0.39 �0.39 �0.35 �0.49 �0.77
Physical Role Fulfillment �0.44 �0.40 �0.39 �0.40 �0.36 �0.68
Absence of Bodily Pain �0.51 �0.38 �0.35 �0.37 �0.37 �0.53
Positive General Health �0.45 �0.37 �0.42 �0.38 �0.29 �0.53
Vitality �0.62 �0.45 �0.53 �0.50 �0.33 �0.66
Positive Social Functioning �0.46 �0.42 �0.45 �0.50 �0.40 �0.60
Emotional Role Fulfillment �0.41 �0.39 �0.39 �0.44 �0.26 �0.34
Positive Mental Health �0.43 �0.36 �0.57 �0.57 �0.23 �0.32

Note: All correlations are statistically significant, P � 0.01. Concurrent validity sample included 215 adult cancer patients. CCM correlations with
SF-36 are negative because CCM is scored for symptom severity where higher scores indicate worse problems and functioning, whereas SF-36 is
scored in a positive direction where scores indicate fewer symptoms and better functioning.
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Table 8
Intercorrelations of Six Primary Scales of the Cancer Care Monitor and the Memorial

Symptom Assessment Scale

Cancer Care Monitor Primary Scale

Memorial Symptom General Physical Treatment side Impaired Impaired
Assessment Scale Symptoms Effects Acute Distress Despair Ambulation Performance

Physical Symptom Scale 0.67 0.71 0.53 0.49 0.37 0.51
Psychological Symptom Scale 0.61 0.42 0.60 0.50 0.07ns 0.29
Global Distress Index 0.68 0.64 0.55 0.56 0.33 0.52

Note: All correlations are statistically significant, P � 0.01 except as noted by “ns” (not significant). Concurrent validity sample included 215 adult
cancer patients.
are less concerned with physical performance
statusand are, therefore, less sensitive indiscrim-
inating different levels of EGOG ratings. This is
indicated in Table 9 by the fact that for these
four CCM scales, some of the subscripts within
their respective rows are the same (a, b, b, b
pattern) across different levels of ECOG ratings.

Additional validity criteria for CCM Acute
Distress and Despair are shown in Table 10.
Compared to patients who did not report taking
psychotropic medications and who denied
having psychological problems, patients who
reported psychological problems and psy-
chotropic use scored significantly higher on
both Acute Distress and Despair. Similarly,
based on physician assessment, patients who
had psychological problems and were candi-
dates for psychotropic medication had signif-
icantly higher Acute Distress and Despair.

Concurrent Validity of the CCM
QoL Index

Table 11 shows correlations between the
CCM QoL Index and other measures of health-
related QoL and subjective well-being. The
CCM QoL Index was significantly correlated with
both of the SF-36 summary scores. Also as ex-
pected, the CCM QoL Index was inversely re-
lated to MSAS Total Score and MSAS Global
Distress Index, both of which have been re-
garded as QoL endpoint measures.37,51 Finally,
there were smaller significant correla-
tions between the CCM QoL Index and two
established measures of subjective well-being.
These smaller correlations are consistent with
the difference between more specific health-re-
lated QoL indexes as contrasted with measures
of general subjective well-being, happiness, or
contentment.

It is also noteworthy that the QoL Index cor-
rectly discriminated each level of ECOG as
shown in Table 9. This has been a common
strategy for demonstrating the validity of other
QoL measures.15

Alternate Forms Reliability of Paper
and Electronic Versions of the CCM

Table 12 shows comparable means and
standard deviations obtained from paper as
compared to electronicCCM.Alternate formsof
Table 9
T-Score Means and Standard Deviations of Cancer Care Monitor Primary Scales by Eastern Collaborative

Oncology Group Performance Status

ECOG Performance Rating

0-Fully Active 1-Restricted Ambulatory 2-Ambulatory Cannot Work 3-Limited Self Care
(n � 168) (n � 167) (n � 83) (n � 15)

Cancer Care Monitor Scale Mean (SD) Mean (SD) Mean (SD) Mean (SD)

General Physical Symptoms 44.20 (8.98)a 52.25 (8.15)b 56.16 (8.80)c 56.00 (7.40)b,c
Treatment Side Effects 45.25 (8.75)a 52.25 (8.42)b 54.58 (9.14)b 56.84 (8.17)b
Acute Distress 46.53 (8.46)a 51.27 (8.65)b 55.18 (8.48)c 55.13 (11.62)b,c
Despair 47.19 (6.80)a 51.83 (8.45)b 54.30 (8.89)b 54.69 (9.82)b
Impaired Ambulation 47.77 (4.83)a 49.87 (6.14)b 55.61 (8.33)c 64.26 (6.80)a
Impaired Performance 42.56 (6.86)a 52.05 (5.92)b 59.39 (7.10)c 64.59 (6.57)d
QoL Index 57.42 (8.44)a 47.65 (6.67)b 41.88 (7.07)c 37.71 (7.10)d

Note: ECOG performance ratings of 4 (Disabled) were not observed in this outpatient sample. Reading from left to right in each row, means with
different subscripts are significantly different (P � 0.05) using analysis of variance with Tukey Honestly Significant Difference follow-up tests.



Vol. 26 No. 6 December 2003 1087Cancer Care Monitor
Table 10
Means and Standard Deviations of Acute Distress and Despair T Scores of Patient- and Physician-Reported

Psychological Problems and Psychotropic Medication Use

Acute Distress T Score Mean (SD) Despair T Score Mean (SD)

Patient- and Physician-Reported Status YES NO YES NO

Patient reported current psychological n � 79 n � 326 n � 80 n � 327
problems and currently takes
psychotropic medication

55.94 (9.83) 48.66 (8.60) 55.79 (9.69) 49.16 (7.70)

Patient reported psychological problems n � 100 n � 301 n � 101 n � 302
and used psychotropic medication at some
time following cancer diagnosis

54.85 (9.65) 48.51 (8.66) 54.56 (9.49) 49.14 (7.78)

Physician reported current patient n � 46 n � 67 n � 46 n � 67
psychological problems and stated
patient would benefit from psychotropic
medication

52.34 (7.45) 48.56 (9.23) 51.93 (8.43) 48.72 (8.06)

Note: All YES versus NO comparisons are reliably different for patient-reported status (all P’s � 0.001) and physician-reported status (P � 0.05).
reliability coefficients ranged from 0.83 to 0.98.
Patients took an average of 20.83 minutes
(SD � 10.35) to complete the paper CCM,
whereas the same patients took an average of
only 12.58 minutes (SD � 5.03) to complete
the electronic CCM, paired t (1, 37) � 4.92,
P � 0.001. The electronic CCM reduced admin-
istration time by 40%. (These average times to
complete CCM are based on a total of 76 items.
In addition to the 38 items included in this
report that comprise CCM, participants in
this study also completed an additional 38 ex-
perimental items in both paper and computer
versions. These experimental items were de-
signed to assess social support, coping, treat-
ment satisfaction, and treatment compliance
and are not part of the standard CCM. The 38

Table 11
Correlations Between the QoL Index of the

Cancer Care Monitor and Established Measures of
Health-Related QoL and Subjective Well-Being

Correlation with
Established Measure CCM QoL Index

SF-36 Physical Health Summary (PCS) 0.68
SF-36 Mental Health Summary (MCS) 0.54
MSAS Total Score �0.75
MSAS Global Distress Index �0.73
LSI Acceptance and Contentment 0.32
SWLS Global Subjective Well-Being 0.35

Note: Pearson product moment correlations from Sample 1
(n � 215), all P’s � 0.001, one-tailed. SF-36 PCS and MCS � Phys-
ical and Mental Health Summary Scale T Scores.19

MSAS � Memorial Symptom Assessment Scale.37,50,51

LSI � Life Satisfaction Index-Short Form.52

SWLS � Satisfaction with Life Scale.54,55

MSAS correlations are negative because MSAS scores are higher as
QoL declines, whereas CCM QoL T scores increase as QoL improves.
CCM items were administered first and in the
same order for both paper and electronic ver-
sions. Ceteris paribus, the relative time saving
of 40% for the electronic version can be re-
garded as accurate, whereas the actual mean
times should be about half those reported
when the CCM is administered alone without
experimental items.) In addition, 37 of the 38
patients who completed both indicated that
they strongly preferred the electronic CCM.

Discussion
This report describes the development and

initial psychometric evaluation of the CCM, a
system for evaluating clinically relevant symp-
toms and global health-related QoL. Internal
consistency reliabilities of the CCM scales ranged
from 0.80 to 0.89. Factor structure of the CCM
was supported by both factor analysis and compa-
rable internal consistency reliabilities. In the
future, it will be important to conduct formal
confirmatory factor analysis with an indepen-
dent sample large enough to test the structure
identified in these samples. CCM scales and QoL
Index also showed convergent and divergent va-
lidity. For example, two CCM mental health
scales were consistently more strongly related to
established measures of mental health, and CCM
physical health and functioning were more
strongly related to comparable measures with
established validity.

As noted by others,37,51,56–58 the relationship
between physical symptom intensity and distress
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Table 12
T-Score Means, Standard Deviations and Correlations of Cancer Care Monitor Primary Scales

and Quality-of-Life Index by Paper and Pencil Administration and Electronic Tablet Administration

Paper and Electronic Tablet
Pencil Administration Administration Pearson Product Moment

Cancer Care Monitor Scale Mean (SD) Mean (SD) Correlation

General Physical Symptoms 50.03 (9.69) 50.01 (9.75) 0.94
Treatment Side Effects 50.06 (9.61) 50.05 (9.63) 0.95
Acute Distress 50.23 (8.46) 50.14 (9.40) 0.87
Despair 50.55 (8.37) 50.46 (8.65) 0.87
Impaired Ambulation 50.71 (7.41) 50.71 (7.41) 0.83
Impaired Performance 50.11 (9.50) 50.14 (9.31) 0.93
Quality of Life Index 50.00 (9.77) 50.00 (9.77) 0.98

Note: Alternate from means were not reliably different by paired t tests (all t’s (1, 37) �0.14 and all P’s � 0.89). All correlations between scores
on alternate forms are statistically significant (all P’s � 0.001).
and mental health problems is strong. Discrimi-
nating between physical symptom distress and
mental health concerns is relative and by no
means absolute. At least in cancer patients, the
two domains are entwined even though we are
able to construct separate scales. The relation-
ship between measures of physical symptoms
and mental health concerns holds considerable
theoretical interest and suggests that mental
health concerns may be a function of physical
health status and ability to perform physically.
Alternatively, persons who are depressed may
view their physical symptoms more severely.56

Sorting out these relationships will require
longitudinal studies and care in the selection
of samples, especially in regard to whether or
not patients are actively ill versus fully recov-
ered. The present study was limited by a hetero-
geneous sample and cross sectional design.

The CCM QoL Index was significantly corre-
lated with established measures of health-
related QoL. One advantage of the CCM index
is that it is derived from primary scales com-
prised of items that are in themselves of clinical
interest to oncologists and allow greater inter-
pretation of the meaning of the global score.
It should be noted that another limitation of
this study is that the clinical utility of the CCM
at the item level has not yet been formally as-
sessed. Items and response formats have been
designed for clinical utility and represent, in
many respects, what clinicians routinely do in
patient visits to community oncology clinics.
The electronic version of the CCM has the ad-
vantage of covering every symptom at every visit
and eliminates some sources of human error
such as forgetting to ask about a particular
symptom. What must be evaluated in future
studies is the ability of the CCM to supplement
clinician interviews and to screen with accuracy
those patients who need additional and more
in depth assessment. In addition to knowing
where a particular patient is against a backdrop
of a normal distribution, future studies can vali-
date CCM items at the item level so that it is
possible to know what a clinically significant
score and a clinically significant change are for
a given symptom.

Our findings in the psychological function-
ing domain parallel previous findings in cancer
patients using the Hospital Anxiety and Depres-
sion Scale (HADS), suggesting that there are
two related but nevertheless distinct important
domains: acute distress (anxiety) and despair
(clinical depression).26,39,56,59 As has been done
with the HADS,4,59 it will be important to evalu-
ate the CCM scales to determine cut points that
maximize sensitivity and specificity for identi-
fying anxiety disorder and major depressive ep-
isode diagnoses for individual patients. Further
validity studies are currently underway using the
Structured Clinical Interview to Diagnose DSM-
IV Disorders (SCID).60

Consistent with some previous investiga-
tions,7 we have shown that the computer CCM
was preferred by patients. What this report has
not addressed is the ability of electronic data
collection to provide immediate feedback to
oncologists through a clinical report. Others
have reported formal studies of the impact on
clinical practice when such computer-based as-
sessments have been made available to clini-
cians and patients.61,62 Based on our anecdotal
observations to this point, we expect that future
studies of the CCM system will replicate such
findings about the social and clinical impact of
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point of care assessment and feedback regarding
clinically relevant symptoms and QoL.
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Appendix 1
Following are CCM items organized by the subscale to which they belong. All items are presented on
tablet computers with a 0-10 response scale as noted.

General Physical Symptoms Scale
INSTRUCTIONS: Touch red dot on the line that best describes how bad the symptom has been for
you during the past week including today.

Not a Mild Moderate Severe As bad as
Problem problem problem problem possible

0 1 2 3 4 5 6 7 8 9 10
B B B B B B B B B B B

Fatigue, tiredness, or weakness. Trouble breathing or coughing.
Rash or dry skin or itching. Trouble focusing or concentrating.
Trouble sleeping. Problems with urination.
Daytime sleepiness. Numbness or tingling.
Physical pain. Reduced sexual enjoyment, interest or performance.
Sweating.

Treatment Side Effects Scale
INSTRUCTIONS: Same as above.
Change in weight. Change in taste of food.
Hair loss. Change in appetite.
Nausea or vomiting. Sore throat or trouble swallowing.
Dry mouth. Trouble with bowel movements (diarrhea or constipation).

Acute Distress
INSTRUCTIONS: Touch red dot on the line that best describes how true the statement has been for
you during the past week including today.
Not at all A little Quite a bit Very Completely
all true true true true true

0 1 2 3 4 5 6 7 8 9 10
B B B B B B B B B B B

I cry a lot or feel like crying. I feel nervous, tense, or anxious.
I am worried. I am sad or depressed.

Despair
INSTRUCTIONS: Same as above.
I feel hopeless. I think I would be better off dead.
I feel helpless. I have lost interest in people that I used to want to be around.
I feel guilty. I have lost interest in things that I used to want to do.
I feel worthless.

Impaired Ambulation
INSTRUCTIONS: Same as above.
I am able to sit up.
I am able to stay out of bed.
I am able to walk.
I am able to bathe and dress myself.

Impaired Performance
INSTRUCTIONS: Same as above.
I am able to run.
I am able to do light physical work or fun activities.
I am able to do hard physical work or fun activities.
I am generally able to function normally.
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