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Abstract
The Cancer Care Monitor (CCM) is a tablet computer-based multidimensional measure of
symptom burden and quality of life. This study examined individual item validity for 42
items measuring general physical symptoms and treatment side effects. Patients (40 females
and 20 males) completed the CCM and a blinded nurse interview. In general, patient self-
reported symptoms on the CCM corresponded well to nurse-verified evaluations. There was
excellent agreement between the patient-reported CCM items and nurses’ ratings on whether
the symptom was present or absent and on the severity of a given symptom. Additionally, the
results suggested that the majority of items had high sensitivity, specificity, positive predictive
value, negative predictive value, and Youden’s Index score. Taken together, the results
suggest that the CCM can provide an efficient method for collecting information about
symptom presence and symptom burden at the point of care. J Pain Symptom Manage
2006;31:207--214. � 2006 U.S. Cancer Pain Relief Committee. Published by Elsevier Inc.
All rights reserved.
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Introduction
Over 80% of all cancer patients receive their

care in community oncology centers.1 Quality
care in community oncology centers requires
reliable and valid screening and tracking of
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cancer symptoms and side effects, such as
pain, fatigue, nausea, and vomiting. Neverthe-
less, reliable and valid assessment of such prob-
lems is often lacking in community oncology
centers because of the extensive resources
needed to conduct such assessments.2 For
example, paper-based measures of cancer
symptoms and side effects are impossible to
implement without the human resources to
administer and score such measures, and
such resources are typically unavailable in
community oncology. Likewise, community
oncology centers lack the resources to have
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expert oncology nurses interview each patient
about important symptoms and side effects.

The Cancer Care Monitor (CCM) provides
a viable solution to these practical barriers.
The CCM is a psychometrically reliable and
valid3 measure of several domains of patient
symptoms and functioning, including physical
symptoms, treatment side effects, distress, de-
spair, impaired ambulation, impaired perfor-
mance, and overall quality of life (QoL).
Because the CCM is a computer-based assess-
ment tool, it offers a number of advantages,
such as ease of administration and timely, accu-
rate scoring. Community oncology centers
could use the CCM as an efficient, accurate
means for screening and tracking cancer-
related symptoms and treatment side effects.

It remains unclear whether the individual
items that measure physical symptoms and
treatment side effects can be used in place of
a clinical interview as a means for symptom
screening. The purpose of this study was to
compare the information obtained from rou-
tine use of the CCM system with information
obtained from an expert oncology nurse’s
interview. We wanted to know, for example, if
a patient reports pain with a severity rating of
7 on a 0--10 scale, does that patient report
the same symptom in an interview with a nurse,
and does the nurse’s blinded severity rating
track the patient’s rating? If the CCM can de-
liver reliable and accurate information at the
individual item level, then this will be of con-
siderable benefit to the clinical staff of oncol-
ogy centers to rely on the CCM for systematic
screening of physical symptoms and treatment
side effects.

Methods
Participants and Procedures

We recruited 60 adult cancer patients receiv-
ing treatment at a large oncology practice lo-
cated in southeastern United States. This was
a convenience sample of patients attending
West Clinic, Memphis, Tennessee from Novem-
ber 1 to 30, 2002. Research assistants ap-
proached the patients in the reception area
of the clinic and invited the patients to partic-
ipate in the study. All participants signed the
informed consent forms approved by the Uni-
versity of Memphis Institutional Review Board
prior to study procedures. A sum of $20.00
was paid for participating. Research assistants
observed participants to ensure that the pa-
tient completed all tasks, and patients were in-
structed to refrain from having their caregivers
complete tasks for them.

Table 1 presents the demographic character-
istics of the participants. Participants were pre-
dominantly married females of approximately
59 years on average. Ninety percent completed
high school or greater education. The partici-
pants were predominantly Caucasian/not
Hispanic, but also included some African
Americans, Asian/Pacific Islanders, and Amer-
ican Indians. Table 2 shows disease-related
characteristics. The sample includes a variety
of cancer diagnoses, with the most frequent
diagnosis being breast cancer (36.7%). In
addition, 16.7% of the participants had
undergone chemotherapy, 10.0% had under-
gone cancer-related surgery, and 1.7% had
undergone radiation in the month preceding
data collection.

Participants completed the tablet computer-
based version of the CCM and a blinded, struc-
tured interview with an expert oncology nurse
(n¼ 5). To minimize order effects, partici-
pants were randomly assigned to complete
the CCM either before (n¼ 30) or after
(n¼ 30) the structured interview. There were
no order or interviewer differences. The
nurses had completed similar interviews regu-
larly, because it is routine for nurses to inter-
view patients at each visit regarding patient
symptoms. Participants in this sample com-
plete the CCM prior to each visit with their
oncologist.

Table 1
Demographic Characteristics of Sample

Mean age years (range) 59.05 (28--90)
Female 73.3

Ethnic background
Black/African American 8.3
Asian/Pacific Islander 3.4
American Indian 1.7
Caucasian/not Hispanic 85.0

Education $12 years 90

Marital status
Married 50.1
Single 6.7
Divorced/separated 23.4
Widowed 15.0

Note: Values are percentages unless otherwise designated.
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Measures

Cancer Care Monitor. The CCM is a reliable
and valid self-report measure of six domains
of patient symptoms and functioning: (1)
physical symptoms, (2) treatment side effects,
(3) distress, (4) despair, (5) impaired ambula-
tion, and (6) impaired performance. In addi-
tion, it also provides an overall index of QoL.
Patients rate each item on a Likert-type scale
ranging from 0 (not a problem) to 10 (as
bad as possible). Because the focus of the pres-
ent study was on physical symptoms and treat-
ment side effects, patients only completed the
42 items that comprise the domains of physical
symptoms and treatment side effects. It should
be noted that the original CCM items con-
sisted of 19 physical symptoms and treatment
side effects. Twenty-three additional items
were included in this investigation. Internal
consistency reliabilities for the physical symp-
toms and treatment side effects domains
were 0.83 and 0.80, respectively.3 In addition,
the physical symptoms and treatment side ef-
fects were shown to have adequate convergent
and divergent validity.3

Structured Nursing Interview. The nurses inter-
viewed the patients about the 42 physical symp-
toms and treatment side effects, using a form
adapted from the CCM. The nurses rated
whether the symptom was present or absent
and gave the symptom a severity rating from
0 (not a problem) to 10 (as bad as possible).
Nurse interviewers were not able to see the pa-
tients’ responses in that half of the sample that

Table 2
Disease-Related Characteristics

Cancer diagnosis
Breast 36.7
Gastrointestinal 10.0
Genitourinary 5.0
Head and neck/thyroid 6.7
Leukemia 8.3
Lung 6.7
Lymphoma 8.3
Other diagnoses 18.3

Metastatic disease 11.7

Treatments in past 1 month
Surgery 10.0
Chemotherapy 16.7
Radiation 1.7

Note: Values are percentages.
completed the nursing interview after com-
pleting the CCM on the tablet computer.

Results
Results are presented separately for three

analyses: (1) chance-corrected agreement on
the presence or absence of a symptom, (2) se-
verity rating comparability between nurses
and patients, and (3) receiver operating
characteristics of the CCM. To summarize the
performance characteristics of the CCM, we
constructed a summary table (Table 6) that
shows the interquartile values of the different
performance characteristics, and this table is
referred to in the context of presenting each
of the three analyses.

We first assessed whether the CCM could
accurately identify the presence and absence
of symptoms. To determine this, we used the
nurses’ ratings as the ‘‘gold standard’’ of
whether the symptom was present or absent.
Any time a nurse or participant rated a symp-
tom with a severity rating greater than or equal
to one, we coded the symptom as present. If the
nurse gave a severity rating of zero, we coded
the symptom as absent. We used kappa to assess
the magnitude of agreement between the pa-
tients and nurses. Kappa has an advantage
over absolute agreement (usually reported as
percent agreement) because it corrects for
chance agreement. However, when symptom
base rates are low, kappa can be dramatically re-
duced.4 Thus, we present percent agreement
in addition to kappa as an additional measure
of interrater agreement.

As can be seen from Table 3, kappa ranged
from 0.26 to 1.00, with a median of 0.71.
With regard to kappa, Fleiss5 stated that ‘‘for
most purposes, values greater than 0.75 or so
may be taken to represent excellent agreement
beyond chance, values below 0.40 or so may be
taken to represent poor agreement beyond
chance, and values between 0.40 and 0.75
may be taken to represent fair to good agree-
ment beyond chance’’ (p. 218). Only one
item had a kappa lower than 0.40. Thus, 98%
of the items met Fleiss’ criteria for fair to
good agreement. Moreover, as can be seen in
Table 6, 50% of the items met or closely ap-
proached Fleiss’ criteria for excellent agree-
ment beyond chance. The lowest kappa was
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for the item ‘‘lumps’’ (kappa¼ 0.26). As noted
above, if the base rate of a symptom is low,
kappa can be low even when absolute agree-
ment is high, which was the case for lumps
(percent agreement¼ 87%). The nurses only
identified five out of 60 (8.3%) patients as hav-
ing a problem with ‘‘lumps.’’ Thus, although
kappa is low for lumps, it may not accurately
reflect the agreement between nurses and pa-
tients. In general, percent agreement was
high, with the lowest percent agreement being
73%, indicating high levels of agreement be-
tween the CCM and nurses.

Table 3
Kappa and Simple Percent Agreement Between
Nursing Interview Identification of Symptoms
and Patient-Reported Symptoms on the CCM

Symptom Kappa
Percent

Agreement

Fatigue, tiredness, or weakness 0.71 90.0
Rash, dry skin, or itching 0.78 90.0
Trouble focusing or concentrating 0.55 78.3
Daytime sleepiness 0.73 86.7
Change in weight 0.43 73.4
Physical pain 0.58 78.4
Hair loss 0.52 83.3
Nausea or vomiting 0.79 93.4
Sweating 0.84 93.3
Dry mouth 0.71 86.6
Change in taste of food 0.72 88.3
Trouble with bowel movements 0.71 86.6
Trouble breathing or coughing 0.49 76.7
Sore throat or trouble swallowing 0.69 90.0
Reduced sexual performance 0.63 85.0
Change in appetite 0.63 85.0
Trouble sleeping 0.73 86.7
Problems with urination 0.64 90.0
Numbness or tingling 0.96 98.3
Fever or chills 0.63 91.6
Swollen glands 0.57 90.0
Lumps 0.26 86.6
Blurred or double vision 0.63 86.7
Difficulty hearing 0.53 83.3
Headache 0.71 86.6
Sinus problems 0.70 85.0
Shortness of breath 0.84 93.4
Chest pain 0.74 93.4
Rapid heart beat 0.90 96.7
Bruising 0.68 85.0
Easy bleeding 0.72 90.0
Mouth sores 0.80 95.0
Dizziness/lightheadedness 0.73 86.6
Burning in hands or feet 0.93 98.3
Swelling 0.84 93.3
Urine discoloration 0.47 88.4
Menstrual pain 1.00 100.0
Vaginal discomfort or itching 0.79 98.3
Vaginal bleeding or discharge 0.78 96.7
Genital itching or burning 0.55 95.0
Breast tenderness or discharge 0.47 88.4
Hot flashes 0.75 90.0
In addition to assessing agreement between
the patients and nurses about the presence
and absence of a symptom, we also wanted to
know how closely they agreed on the severity
of symptoms. To assess this, we correlated the
patient and nurse severity ratings and used
paired t-tests to determine whether the patient
and nurse ratings differed significantly from
one another. As can be seen in Table 4, the cor-
relations between the patient and nurse sever-
ity ratings ranged from 0.10 to 0.96. Table 6
shows that the majority of correlations are
above 0.50. Indeed, 75% of the correlations
were above 0.53, 50% of the correlations were
above 0.69, and 25% of the correlations were
above 0.79. Table 4 also presents the mean
difference between patient and nurse severity
ratings for each item and the results of the
paired t-tests that assessed whether those differ-
ences were statistically significant. Negative
values in Table 4 indicate that the nurse rated
the severity of the symptom higher than the
patient, whereas positive values indicate that
the patients rated severity higher than the
nurses. The average difference between pa-
tient and nurse severity ratings ranged between
�0.43 and 0.68, with a median of 0.08. Thus,
on average the nurses and patients differed
by less than one point on each item. The re-
sults of the paired t-tests indicated that patients
and nurses differed significantly (P< 0.05) on
only four of 42 items (9.5%). On all four items
(trouble concentrating, weight change, taste
change, and difficulty hearing) the patient
reported that CCM values were higher than
the nurses’ ratings. It should be noted with
42 independent t-tests and an alpha level of
0.05, we would expect approximately two tests
to be significant by chance alone. Further-
more, when we applied a Bonferroni correc-
tion, none of the t-tests was statistically
significant. Taken together, the results suggest
that there was strong agreement between pa-
tient and nurse severity ratings on a majority
of items.

In addition to assessing agreement, we
wanted to determine how accurately the CCM
could discriminate patients with a symptom
from those without a symptom using the nurse
ratings as the ‘‘gold standard.’’ To accomplish
receiver operating characteristics analysis, we
computed sensitivity and specificity values,
which are presented in Table 5. Sensitivity is
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Table 4
Pearson Correlations, Mean Differences in Rated Symptom Severity, and Paired t-Tests Between Nursing

Interview Ratings of Symptom Severity (0--10) and Patient Ratings of Symptom Severity (0--10) on the CCM

Symptom Pearson Correlation
Mean Difference
of Severity Rating Paired t-test Value of t

Fatigue, tiredness, or weakness 0.54 0.25 0.80
Rash, dry skin, or itching 0.76 0.08 0.50
Trouble focusing or concentrating 0.69 0.67 3.14a

Daytime sleepiness 0.63 0.05 0.19
Change in weight 0.45 0.68 2.54b

Physical pain 0.68 �0.42 �1.38
Hair loss 0.24 0.48 1.58
Nausea or vomiting 0.82 �0.07 �0.68
Sweating 0.69 �0.03 �0.16
Dry mouth 0.55 0.13 0.51
Change in taste of food 0.77 0.33 2.12b

Trouble with bowel movements 0.78 0.33 1.59
Trouble breathing or coughing 0.53 0.22 1.01
Sore throat or trouble swallowing 0.85 0.08 0.78
Reduced sexual performance 0.67 �0.08 �0.25
Change in appetite 0.72 0.17 0.90
Trouble sleeping 0.74 �0.02 �0.07
Problems with urination 0.58 0.03 0.16
Numbness or tingling 0.62 0.08 0.35
Fever or chills 0.69 0.22 1.99
Swollen glands 0.25 �0.10 �0.44
Lumps 0.10 0.00 0.01
Blurred or double vision 0.38 �0.12 �0.51
Difficulty hearing 0.37 0.35 2.13b

Headache 0.79 0.08 0.52
Sinus problems 0.48 0.17 0.54
Shortness of breath 0.80 0.20 1.49
Chest pain 0.61 0.23 1.12
Rapid heart beat 0.82 0.13 1.00
Bruising 0.53 0.12 0.46
Easy bleeding 0.66 0.23 1.05
Mouth sores 0.73 �0.10 �0.76
Dizziness/lightheadedness 0.62 0.33 1.95
Burning in hands or feet 0.88 �0.05 �0.77
Swelling 0.84 �0.13 �0.80
Urine discoloration 0.27 0.17 1.01
Menstrual pain 0.96 0.07 1.00
Vaginal discomfort or itching 0.90 0.05 0.73
Vaginal bleeding or discharge 0.93 �0.10 �1.43
Genital itching or burning 0.76 0.00 0.01
Breast tenderness or discharge 0.32 �0.43 �1.80
Hot flashes 0.80 0.05 0.27

Note: Negative mean differences indicate that the patient severity rating was higher than the nurse severity rating.
aP< 0.01.
bP< 0.05.
defined as the proportion of individuals who
the nurses identified as having a symptom
and who were accurately classified by the
CCM as having a symptom. In contrast, spec-
ificity is the proportion of individuals who the
nurses identified as not having a symptom
and who were accurately classified by the
CCM as not having a symptom. In addition
to sensitivity and specificity values, we com-
puted three other statistics: positive predictive
value, negative predictive value, and Youden’s
Index (see Table 5).6,7 Positive predictive
value is the probability that the nurse identi-
fied the symptom as present when the CCM
indicates that it is present, the ratio of true
positives to true positives plus false positives.
Negative predictive value is the probability
that the nurse identified the symptom as
not present when the CCM indicates that it
is not present, the ratio of true negatives to
true negatives plus false negatives. Youden’s
index is a summary score incorporating both
sensitivity and specificity into a single numeric
value. Specifically, it is one subtracted from
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Table 5
Sensitivity, Specificity, Positive Predictive Value, Negative Predictive Value, and Youden’s

Index for Patient-reported CCM Items Using Nursing Interview Judgments of Presence or Absence
of Symptom as the Reference Standard

Symptom Sensitivity Specificity
Positive

Predictive Value
Negative

Predictive Value
Youden’s

Index

Fatigue, tiredness, or weakness 0.96 0.71 0.92 0.83 0.67
Rash, dry skin, or itching 0.90 0.90 0.82 0.95 0.80
Trouble focusing or concentrating 1.00 0.71 0.54 1.00 0.71
Daytime sleepiness 0.86 0.88 0.91 0.81 0.74
Change in weight 0.81 0.71 0.50 0.91 0.52
Physical pain 0.82 0.73 0.80 0.76 0.56
Hair loss 0.82 0.89 0.82 0.89 0.71
Nausea or vomiting 0.83 0.96 0.83 0.96 0.79
Sweating 1.00 0.91 0.79 1.0 0.91
Dry mouth 0.92 0.77 0.92 0.77 0.69
Change in taste of food 0.93 0.97 0.70 0.98 0.80
Trouble with bowel movements 0.90 0.85 0.74 0.95 0.75
Trouble breathing or coughing 0.81 0.75 0.54 0.92 0.56
Sore throat or trouble swallowing 0.82 0.92 0.69 0.96 0.74
Reduced sexual performance 0.80 0.87 0.67 0.93 0.67
Change in appetite 0.86 0.85 0.63 0.95 0.71
Trouble sleeping 0.93 0.81 0.82 0.93 0.74
Problems with urination 0.88 0.90 0.58 0.98 0.78
Numbness or tingling 0.95 1.0 1.0 0.98 0.95
Fever or chills 1.0 0.91 0.50 1.0 0.91
Swollen glands 0.63 0.94 0.63 0.94 0.57
Lumps 0.91 0.40 0.91 0.40 0.31
Blurred or double vision 0.71 0.91 0.71 0.91 0.63
Difficulty hearing 1.0 0.81 0.44 1.0 0.81
Headache 0.90 0.85 0.74 0.95 0.75
Sinus problems 0.87 0.83 0.84 0.86 0.70
Shortness of breath 1.0 0.91 0.80 1.0 0.91
Chest pain 0.88 0.94 0.70 0.98 0.82
Rapid heart beat 0.92 0.98 0.71 0.94 0.72
Bruising 0.90 0.83 0.71 0.94 0.72
Easy bleeding 0.92 0.90 0.69 0.98 0.81
Mouth sores 0.78 0.98 0.88 0.96 0.76
Dizziness/lightheadedness 0.95 0.82 0.74 0.97 0.77
Burning in hands or feet 1.0 0.98 0.89 1.0 0.98
Swelling 0.94 0.93 0.83 0.98 0.87
Urine discoloration 0.67 0.91 0.44 0.96 0.57
Menstrual pain 1.0 1.0 1.0 1.0 1.0
Vaginal discomfort or itching 1.0 0.98 0.67 1.0 0.98
Vaginal bleeding or discharge 0.67 1.0 1.0 0.96 0.67
Genital itching or burning 0.67 0.97 0.50 0.98 0.63
Breast tenderness or discharge 0.44 0.96 0.67 0.91 0.41
Hot flashes 0.78 0.95 0.88 0.91 0.73
the sum of sensitivity plus specificity. Thus,
values closer to one suggest that the CCM ac-
curately identifies the presence of symptoms.

Sensitivity ranged from 0.44 to 1.0. Across all
items, sensitivity was generally high, with 75%
of items having sensitivities higher than 0.81,
and 50% having sensitivities higher than 0.90
(see Table 6). Thus, for the majority of items,
the CCM correctly identified when a symptom
was present 80% of the time or higher. Speci-
ficity ranged from 0.40 to 1.0. Specificity was
generally high across all items: 75% of items
had specificities higher than 0.83 and 50% of
items had specificities higher than 0.90 (see
Table 6). In general, the CCM correctly identi-
fied when a symptom was not present 83% of
the time or more.

Positive predictive values ranged from 0.44
to 1.00. The positive predictive value was over
0.66 for 75% of the items and over 0.74 for
50% of the items. Negative predictive values
ranged from 0.40 to 1.00. The negative predic-
tive value was over 0.91 for 75% of the items
and over 0.96 for 50% of the items. Youden’s
index ranged from 0.31 to 1.00. Youden’s In-
dex was over 0.67 for 75% of the items and



Vol. 31 No. 3 March 2006 213CCM Item Validity
over 0.74 for 50% of the items (see Table 6).
Taken together, these statistics suggest that
items from the CCM were accurate in identify-
ing the presence of symptoms and treatment
side effects when using an expert nurse’s inter-
view as the ‘‘gold standard.’’

Discussion
This report describes an investigation to de-

termine whether items from the CCM can be
used in place of a clinical interview as a means
of screening for cancer-related physical symp-
toms and treatment side effects. In general,
agreement between the CCM items and
nurses’ ratings was high with regard to whether
the symptom was present. Indeed, 98% of the
kappas were above 0.40, which meets Fleiss’
criterion for fair to good agreement beyond
chance. Although a low-base rate reduced
kappa for ‘‘lumps,’’ absolute agreement was
still high (87%). There was also strong agree-
ment between the CCM items and nurses
with regard to the severity of symptoms. The
median correlation was 0.69. For example,
the correlation between patient-reported pain
and nurse-rated pain was 0.68. Nurses rated
pain as slightly more severe (0.42 higher)
than did patients. When patients rated pain
greater than or equal to 7 on a 10-point scale
of severity, nurses correctly identified every
case and rated the pain as slightly worse than
did the patients. Overall, the average differ-
ence between the CCM items and nurse rat-
ings never exceeded 1 point on the 10-point
scale, and the patients and nurses differed sig-
nificantly on only four items. On those items,
the patients rated the symptoms as more

Table 6
Interquartile Values of Performance Statistics

for 42 Items of the CCM

Performance
Statistic

25th
Percentile

50th
Percentile

75th
Percentile

Kappa 0.58 0.71 0.78
Proportion agreement 0.86 0.89 0.89
Severity correlation 0.53 0.69 0.79
Sensitivity 0.81 0.90 0.94
Specificity 0.83 0.90 0.95
Positive predictive

value
0.66 0.74 0.88

Negative predictive
value

0.91 0.96 0.98

Youden’s index 0.67 0.74 0.81
severe than did the nurses. As we discuss be-
low, in community oncology settings, it is desir-
able to err on the side of overreporting rather
than underreporting.

The CCM items were also accurate in dis-
criminating between the presence and absence
of a symptom. The majority of items had sensi-
tivities over 0.81 and specificities over 0.90.
Furthermore, Youden’s index, which provides
a summary score that incorporates both sensi-
tivity and specificity values, was generally high,
suggesting that the items were able to ade-
quately discriminate between the presence
and absence of a symptom. Positive predictive
values and negative predictive values were
high for the majority of items, with negative
predictive values typically being higher than
positive predictive values. Ideally both values
would be equally high. However, in community
oncology settings, if one predictive value is
higher than the other, it is better to have the
negative predictive value as the highest. Posi-
tive predictive value is the ratio of true posi-
tives to true positives plus false positives,
whereas a negative predictive value is the ratio
of true negatives to true negatives plus false
negatives. Thus, a small positive predictive
value indicates that patients are overreporting
symptoms as compared to the gold standard.
In contrast, a small negative predictive value
indicates that patients are underreporting
symptoms as compared to the gold standard.
It is preferable to err on the side of overreport-
ing and find out that the symptom really is not
a problem, rather than underreporting and
miss a symptom altogether.

It should be noted that the ‘‘gold standard’’
used in this study exceeds what is often the
standard of care in community oncology set-
tings. Typically, most patients are not inter-
viewed by expert medical staff about specific
problems because such interviews require
a lot of time and cost. Rather, the interview is
often general in focus, and patients are asked
how they have been since their previous ap-
pointment. We did not compare the CCM to
usual practice but instead compared the pa-
tient-reported CCM to a type of parallel form
of the CCM completed by an experienced
oncology nurse. Given that the CCM was gen-
erally valid when compared in this parallel
form, we suspect that it would be as good or su-
perior to customary practice of nondirective
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and unstructured interviews. From that stand-
point, we believe that administering the CCM
to systematically screen for symptoms is
a cost-effective, efficient, and accurate way of
increasing the standard of care.

Although our sample of patients was hetero-
geneous with regard to several demographic
and disease-related characteristics, the sample
size was not large enough to examine whether
these findings are moderated by any demog-
raphic or disease-related characteristics. Future
studies using large samples should attempt to
replicate these findings across a number of cru-
cial subgroups.

In summary, the results suggest that the
CCM items accurately identify the presence
or absence of a symptom and the severity of
those symptoms. Because the CCM is adminis-
tered via computer tablets, and thus provides
rapid, accurate screening, it is a viable solution
to obstacles that prevent consistent screening
and tracking of symptoms. Therefore, commu-
nity oncology centers can feel confident that
the CCM provides an efficient, reliable, and
valid method for screening important cancer-
related symptoms and side effects.
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