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A B S T R A C T

Purpose
In this study, we compare symptom response and times to response among patients with
breast cancer who were assigned to either a cognitive behavioral Nurse-Administered
Symptom Management intervention or an Automated Telephone Symptom Management
(ATSM) intervention.

Patients and Methods
Patients with breast cancer were identified from a larger trial. Baseline equivalence existed
between arms, and there was no differential attrition by arm. Anchor-based definition of response
using mild, moderate, and severe categories of symptom severity were used. Responses and
times to response for 15 symptoms were investigated in relation to trial arm, comorbid conditions,
treatment protocols, and metastatic versus localized disease.

Results
The ATSM arm was more effective among patents with metastatic disease. Compared with
patients receiving combination chemotherapy protocols, those treated with single agents had
greater response and shorter time to response.

Conclusion
An educational information intervention delivered via an automated voice response system that
assesses symptoms and refers patients to a Symptom Management Guide is more effective than
a complex cognitive behavioral approach in terms of producing greater symptom responses in
shorter time intervals among patients with metastatic disease.

J Clin Oncol 26:5855-5862. © 2008 by American Society of Clinical Oncology

INTRODUCTION

Recent summaries of research indicate that effec-
tive symptom management may improve quality
of life for patients with cancer.1-3 Behavioral in-
terventions range from complex cognitive behav-
ioral models to educational and information
approaches focusing on single symptoms, such as
pain, or on arrays of symptoms.4,5 When com-
pared in trials, complex cognitive behavioral
models may not produce better outcomes than
targeted educational strategies.6-8

The mechanisms of action through which be-
havioral interventions address a symptom or set
of symptoms are frequently moderated by disease
status, treatments, comorbid conditions, and total
symptom burden of individual patients.9 Because of
associations among symptoms, trials directed to-
ward multiple symptoms may not be able to sepa-
rate a direct effect on symptom(s) or determine

whether management is achieved indirectly through
reducing severity of other symptoms.

Research on how to measure symptoms and
to define the magnitude of their response to inter-
ventions continues. Most symptom assessments
use 0 to 10 –point scales ranging from not present
(0) to worst imaginable (10). Recall periods differ
from 7 days to past 24 hours, with severity framed
for patients as average or worst severity.10,11 The
University of Texas M.D. Anderson Cancer Center
symptom inventory10 included a six-item measure
of interference that related overall symptom severity
with patients’ reports of interference with general
activities, mood, work, relationship with others,
walking, and enjoyment of life. However, this mea-
sure describes interference at the level of the patient
and does not link interference to each symptom
reported by patients. Measures of pain and fatigue
are exceptions; their interference scores are associ-
ated with levels of severity.12-15
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Table 1. Symptom Severity Cut Points, Onset Time, Severity, and Response by Trial Arm

Symptom� and Intervention Arm

Onset Time†

Onset Severity No. %

Nonresponse ResponseFirst Contact
Second or

Later Contact

No. % No. % No. % No. %

Anxiety, 0-3, 4-5, 6-10
NASM 17 51.5 16 48.5 Moderate 21 63.6 9 42.9 12 57.1

Severe 12 36.4 2 16.7 10 83.3
ATSM 24 80.0 6 20.0 Moderate 19 63.3 1 5.3 18 94.7

Severe 11 36.7 2 18.2 9 81.8
Appetite, 0-3, 4-5, 6-10

NASM 19 63.3 11 36.7 Moderate 18 60.0 4 22.2 14 77.8
Severe 12 40.0 1 8.3 11 91.7

ATSM 19 67.9 9 32.1 Moderate 19 67.9 2 10.5 17 89.5
Severe 9 32.1 0 0 9 100.00

Constipation, 0-3, 4-6, 7-10
NASM 9 60.0 6 40.0 Moderate 12 80.0 2 16.7 10 83.3

Severe 3 20.0 0 0 3 100.0
ATSM 22 81.5 5 18.5 Moderate 17 63.0 2 11.8 15 88.2

Severe 10 37.0 2 20.0 8 80.0
Cough, 0-2, 3-4, 5-10

NASM 11 64.7 6 35.3 Moderate 8 47.1 4 50.0 4 50.0
Severe 9 52.9 2 22.2 7 77.8

ATSM 9 64.3 5 35.7 Moderate 4 28.6 1 25.0 3 75.0
Severe 10 71.4 0 0.00 10 100.0

Depression, 0-1, 2-3, 4-10
NASM 15 62.5 9 37.5 Moderate — — —

Severe 24 100.0 10 41.7 14 58.3
ATSM 20 90.9 2 9.1 Moderate — — —

Severe 22 100.0 4 18.2 18 81.8
Diarrhea, 0-3, 4-5, 6-10

NASM 8 72.7 3 27.3 Moderate 5 45.5 1 20.0 4 80.0
Severe 6 54.5 1 16.7 5 83.3

ATSM 7 63.6 4 36.4 Moderate 8 72.7 0 0 8 100.0
Severe 3 27.3 0 0 3 100.0

Dry mouth, 0-4, 5-8, 9-10
NASM 18 62.1 11 37.9 Moderate 27 93.1 5 18.5 22 81.5

Severe 2 6.9 0 0 2 100.0
ATSM 14 66.7 7 33.3 Moderate 17 81.0 4 23.5 13 76.5

Severe 4 19.0 1 25.0 3 75.0
Dyspnea, 0-2, 3-6, 7-10

NASM 7 43.8 9 56.3 Moderate 14 87.5 9 64.3 5 35.7
Severe 2 12.5 0 0.00 2 100.0

ATSM 11 64.7 6 35.3 Moderate 14 82.4 3 21.4 11 78.6
Severe 3 17.7 1 33.3 2 66.7

Fatigue, 0-1, 2-4, 5-10
NASM 43 78.2 12 21.8 Moderate 15 27.3 11 73.3 4 26.7

Severe 40 72.7 17 42.5 23 57.5
ATSM 39 73.6 14 25.4 Moderate 14 26.4 11 78.6 3 21.4

Severe 39 73.6 12 30.8 27 69.2
Vomiting, 0-3, 4-6, 7-10

NASM 12 66.7 6 33.3 Moderate 13 72.2 2 15.4 11 84.6
Severe 5 27.8 0 0 5 100.0

ATSM 14 66.7 7 33.3 Moderate 15 71.4 4 26.7 11 73.3
Severe 6 28.6 0 0 6 100.0

Pain, 0-1, 2-4, 5-10
NASM 22 71.0 9 29.0 Moderate 16 51.6 5 31.3 11 68.7

Severe 15 48.4 5 33.3 10 66.7
ATSM 13 72.2 5 27.8 Moderate 3 16.7 2 66.7 1 33.3

Severe 15 83.3 4 26.7 11 73.3
(continued on following page)
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Assessing symptom responses to interventions remains con-
troversial. Response of a single symptom, such as pain, is often
based on percentage change. Patients with a 30% decline are
viewed as responders and those with 1% to 29% decline as partial
responders.16-18 Such approaches fail to differentiate between pa-
tients who report comparable percentage declines, but differ ac-
cording to their initial severity scores. This trial compares the
impact of two behavioral interventions on the management of 15
cancer-related symptoms. We use reliable and valid measures of
response defined by patients’ transitions among mild, moderate,
and severe interference-based severity categories specific to
each symptom.19,20

These symptom response outcomes are used to test the following
questions. Among breast cancer patients, after adjusting for selected
covariates, when compared with a six-contact, 8-week educational
intervention delivered by an Automated Telephone Symptom Man-
agement (ATSM) system, does a six-contact, 8-week multimodal tai-
lored cognitive behavioral intervention delivered by cancer nurses
(Nurse-Administered Symptom Management [NASM]) produce (1)
a greater number of symptom responses by the 8-week end point, or
(2) shorter times to response?

PATIENTS AND METHODS

This study is part of a larger trial where an intent-to-treat analysis was com-
pleted on a sample of patients with solid tumor undergoing chemotherapy.
The end point of the initial analysis was a total symptom severity score
summed across multiple symptoms and measured at the 10-week patient
interview.21 By confining these analyses to patients with breast cancer (41% of

the sample), we were able to focus on a single sex, a limited set of treatment
protocols, and localized versus metastatic disease.

Sample

Nurses from comprehensive and community oncology centers were
trained to follow a recruitment protocol. Patients had to be 21 years of age
or older, have a diagnosis of a solid tumor cancer or non-Hodgkin’s
lymphoma, be undergoing a course of chemotherapy, be able to speak and
read English, and have a touchtone telephone. Participating patients
signed informed consents, and their sociodemographic information was
entered into a web-based tracking system. All patients were screened using
an automated voice response version of the M.D. Anderson Cancer Center
Symptom Inventory,10 and each patient had to score � 2 in severity on at
least one symptom (range, 0 to 10) to be eligible for the trial.22 Eligible
patients had an intake interview, received a copy of the Symptom Manage-
ment Guide (SMG), and were randomly assigned to either the NASM or
ATSM arm of the trial using a computer minimization program that
balanced the arms with respect to recruitment location and site of cancer.23

Trial

Patients in each intervention arm received weekly telephone calls for
the first 4 weeks, were called week 6, and received a final call on week 8. At
10 and 16 weeks, outcome data were obtained. Each arm targeted the same set
of 15 symptoms: fatigue, pain, dyspnea, sleep disturbance, depression, nausea/
vomiting, difficulty remembering, lack of appetite, dry mouth, peripheral
neuropathy, diarrhea, cough, constipation, anxiety, and weakness. Following
National Comprehensive Cancer Network guidelines, when patients rated the
severity of a symptom at � 4 (threshold) at a contact, then intervention
strategies were delivered.17

In the NASM arm, nurses followed the cognitive behavioral model
where at each contact, interventions for up to four symptoms above
threshold were delivered, supplemented with reference to the SMG. At

Table 1. Symptom Severity Cut Points, Onset Time, Severity, and Response by Trial Arm (continued)

Symptom� and Intervention Arm

Onset Time†

Onset Severity No. %

Nonresponse ResponseFirst Contact
Second or

Later Contact

No. % No. % No. % No. %

Peripheral neuropathy, 0-3, 4-7, 8-10
NASM 8 66.7 4 33.3 Moderate 12 100.0 8 66.7 4 33.3

Severe 0 0 0 0 0 0
ATSM 13 56.5 10 43.5 Moderate 19 82.6 3 15.8 16 84.2

Severe 4 17.4 1 25.0 3 75.0
Difficulty remembering, 0-1, 2-4, 5-10

NASM 23 79.3 6 20.7 Moderate 14 48.3 8 57.1 6 42.9
Severe 15 51.7 4 26.7 11 73.3

ATSM 15 88.2 2 11.8 Moderate 6 35.3 3 50.0 3 50.0
Severe 11 64.7 4 36.4 7 63.6

Sleep disturbance, 0-3, 4-6, 7-10
NASM 28 73.7 10 26.3 Moderate 25 65.8 9 36.0 16 64.0

Severe 13 34.2 1 7.7 12 92.3
ATSM 21 70.0 9 30.0 Moderate 17 56.7 5 29.4 12 70.6

Severe 13 43.3 2 15.4 11 84.6
Weakness, 0-2, 3-4, 5-10

NASM 26 74.3 9 25.7 Moderate 15 42.9 7 46.7 8 53.3
Severe 20 57.1 5 25.0 15 75.0

ATSM 18 69.2 8 30.8 Moderate 4 15.4 1 25.0 3 75.0
Severe 22 84.6 8 36.4 14 63.6

Abbreviations: NASM, Nurse-Administered Symptom Management; ATSM, Automated Telephone Symptom Management.
�With ranges for none/mild, moderate, severe.
†% is for each symptom, of those who ever reached threshold of 4 (or severity � 5 for dry mouth) during intervention.
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each subsequent contact, assigned strategies were evaluated: the nurse
inquired of the patient if the strategy was tried, and if tried, was it helpful in
managing the symptom. Successful interventions were retained; strategies
that were not tried or were unsuccessful were evaluated with the patient to
determine how they might fit the strategy into their daily activities or
different strategies were offered.

The ATSM arm extends past work on automated voice technology by
incorporating symptom monitoring with reference to management of specific
symptoms from the SMG.24,25 In this system, a prerecorded pleasant female
voice queried patients as to the severity of each symptom. For each symptom
rated at � 4, patients were asked to read that specific section of the SMG. For
each symptom scored at � 4 on a previous contact, at the next contact, patients
were queried to learn whether they tried the strategies identified in the SMG
and, if so, were they helpful in lowering the severity of that symptom. Patients
pressed numbers on their telephone keypad to record all responses. When all
symptoms above threshold at the previous contact were evaluated, the system
then reviewed the current severity of all symptoms.

Measures

Age, sex, site, and stage of cancer were recorded at enrollment from
medical records. Comorbidity was measured by asking patients whether a
doctor had ever told them they had conditions such as diabetes, high blood
pressure, and other chronic diseases, and the number of “yes” responses was
summed.26 The number of comorbid conditions was dichotomized at the
median as 0 to one versus two or more. Chemotherapy protocols and dates
of administration were obtained from the medical records at the end of the
trial and classified into combination protocols versus single agents being

administered at the date of the first intervention. Appendix Table A1
(online only) summarizes the protocols and classifications.

Severity of each of the 15 symptoms was reported on a scale from
absence (0) to the worst severity possible (10) at each of the six intervention
contacts. Patients reporting a severity of a � 1 for any symptom at any
contact were then asked to report how that symptom interfered with their
enjoyment of life, relationships with others, general daily activities, emo-
tions, and sleep. In prior work, cut points were identified based on in-
creases in the levels of interference associated with successive increases in
severity and were different for different symptoms.19 For example, for pain
and fatigue, the mild category corresponds to a severity score of 1, the
moderate category corresponds to scores of 2 to 4, and scores of 5 to 10 fall
into the severe category. For sleep disturbance and peripheral neuropathy,
the mild category is 1 to 3, the moderate category is 4 to 6, and severe
category is 7 to 10. The cut points for each symptom are included in the first
column of Table 1. The cut points consistently differentiated the levels of
interference associated with mild, moderate, and severe scores at successive
intervention contacts.20

For each symptom, patients’ reports of severity over the entire trajectory
of completed contacts were summarized as either response or nonresponse.
Response was defined as transition from severe to moderate, mild, or not
present and from moderate to mild or not present between the first contact
when a symptom reached threshold of 4 (and was intervened on) and the last
completed contact. Nonresponses were defined as remaining severe or mod-
erate or moving from moderate to severe. Patients who never reported a
symptom above threshold or who reached threshold for the first time at the last
contact were excluded from this analysis (the first because no interventions

14
Breast: 3

4
Breast: 4

20
Breast: 7

13
Breast: 3

Eligible and approached
(N = 1,605)

Entered companion
trial (n = 257)

Failed to enter
screening (n = 9)

Randomly assigned to
NASM (n = 218)
Breast Cancer Patients (n = 88)

Attrited (n = 76)
Never reached symptom
threshold (n = 2)

Attrited prior to baseline
interview (n = 34)

Randomly assigned to
ATSM (n = 219)
Breast Cancer Patients (n = 86)

Completed Baseline (n = 437)
Breast Cancer Patients (n = 174)

Started the initial contact (n = 200)
Breast Cancer Patients (n = 81)
Analyzed*  (n = 67)

Started the initial contact (n = 186)
Breast Cancer Patients (n = 76)
Analyzed* (n = 62)

Dropped out (n = 34)

No intervention contact 
but completed follow-up
interviews (n = 17)

Entered ATSM Trial (n = 471)

Screened (n = 806)

Consented (n = 815)

Fig 1. Flow chart of the trial. (*) Patients
reported at least one symptom above
threshold and had a follow-up contact.
ATSM, Automated Telephone Symptom
Management; NASM, Nurse-Administered
Symptom Management.
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were delivered for symptoms � 4 and the second because there is no oppor-
tunity to assess the impact of interventions delivered). A threshold of 4 falls
into a moderate (or severe) category for all symptoms except dry mouth. For
this symptom, the definition of response included the first contact at � 5,
because 5 is the cut point for the moderate category of this symptom. The
intervention protocol, established before the trial, was based on National
Comprehensive Cancer Network guidelines17 indicating that symptoms at
� 4 require intervention. Interference-based cut points and anchor-based
definitions of response represent recent developments and were applied to the
data posthoc.

Time to response was defined and measured as the number of days
between the contact date when a symptom first reached threshold of 4 (or
5 for dry mouth) and the date of response that was sustained over the
remaining intervention contacts. For nonresponders, time to response was
treated as censored.

The total number of symptoms ever reaching threshold of 4 (or 5 for dry
mouth) was determined and dichotomized at the median as six or fewer
versus more than six. Onset time for each symptom was defined as the
contact number when symptom first reached threshold (or 5 for dry
mouth), classified into two categories: first contact that took place at week
1 versus second or later contact.

Statistical Analysis

Baseline equivalence of the trial arms and an absence of attrition bias
for the larger study were established and reported elsewhere, with the
results of intent to treat analyses based on summed severity at 10 weeks.21

This analysis is limited to breast cancer patients and was carried out using
summary measures of the entire intervention trajectories of multi-
ple symptoms.

Symptom responses were treated as multiple events within patient and
analyzed with generalized estimating equations model. Associations among
responses to multiple symptoms within patient were accounted for by speci-
fying the exchangeable association structure among symptoms within patient.
Odds ratios and their 95% CIs were estimated for trial arm and covariates of
interest: onset time, number of symptoms that ever reached threshold,
whether disease was metastatic or localized, chemotherapy protocol, and the
interaction term of trial arm by presence of metastasis. The generalized esti-
mating equations model was fit using GENMOD procedure in SAS 9.1.27

Time to response analysis was carried out using marginal Cox pro-
portional hazard models implemented in TPHREG procedure in SAS (SAS
Institute, Cary, NC). Marginal approach of Lee, Wei, and Amato28 was
used for the patient-level analysis that included multiple symptoms and
was carried out using maximum partial likelihood estimates of regression
parameters and a robust sandwich covariance matrix estimate to account
for the dependence among symptoms within patient.28,29 Similar to the
response versus nonresponse analyses, the effects of the trial arm and trial
by selected covariates interactions were tested. Adjusted hazard ratios and
their 95% CIs were obtained.

To illustrate the practical meaning of the observed differences in time to
response by levels of covariates, median times in number of days to response
for each of 15 symptoms were determined using Kaplan-Meier estimates of the
survival function produced by the LIFETEST procedure.

Table 2. Characteristics of Patients in the Sample

Variable

NASM Arm� ATSM Arm�

No. % No. %

Education
High school or below 11 16.42 14 22.58
Some college or technical training 26 38.81 17 27.42
College 14 20.90 14 22.58
Graduate professional degree 16 23.88 17 27.42

Race
White 57 85.07 55 88.70
Nonwhite 10 14.93 7 11.30

Cancer stage
Early 37 55.22 28 45.16
Late 30 44.78 34 54.84

Metastatic cancer
Yes 23 34.33 24 38.71
No 44 65.67 38 61.29

Recurrence
Yes 20 29.85 18 29.03
No 47 70.15 44 70.97

Comorbid
0 to 1 31 46.27 30 48.39
2� 36 53.73 32 51.61

No. of symptoms above threshold
� 6 40 59.70 39 62.90
� 6 27 40.30 23 37.10

Chemotherapy protocol group during intervention
Combination agent 36 53.73 35 56.45
Single agent 31 46.27 27 43.55

Patient age
Mean 50.12 53.27
SD 10.40 10.38
Range 26-82 34-90

Abbreviations: NASM, Nurse-Administered Symptom Management; ATSM, Automated Telephone Symptom Management; SD, standard deviation.
�No statistically significant differences between arms.
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RESULTS

Figure 1 describes the flow and number of patients in both the
larger trial and for patients with breast cancer. Eighty-eight pa-
tients with breast cancer were randomly assigned to the NASM arm
and 86 patients were randomly assigned to the ATSM arm. Table 2
lists patient characteristics and treatment protocols (see Appendix
Table A1 for the specific agents). More than 80% of patients
completed a total of five or six contacts, with no differences be-
tween trial arms. For most patients, contact no. 6 during week 8
was the last one completed (90% in the NASM arm and 86% in the
ATSM arm). No differences in attrition by the last contact com-
pleted, sociodemographic or disease characteristics, or trial arm
were identified.

Table 1 describes the number of patients who reached threshold
for each symptom at moderate or severe levels. Ranges defining mild,
moderate, and severe symptom severity are included in the first col-
umn. More than 50% of all symptoms reaching threshold did so on
the first contact. The final two columns describe the percent moderate
or severe and their response rate. Table 3 lists the results of analysis of
response versus nonresponse. Main effects were observed favoring
symptoms with onset on the second or later contacts (compared with
the first contact that took place during week 1), for fewer comorbid
conditions, and for single chemotherapy agents versus combination
protocols. The number of symptoms above threshold did not change
the estimates of the effects of other covariates in the model, was not
significant over and above them, and therefore was not included in the
final models.

Patients in the ATSM arm with metastatic disease were more
likely to achieve a response. As shown in the last two columns of Table
1, for all symptoms except pain and fatigue, those with moderate
severity at onset in the ATSM arm were more likely to respond com-
pared with those in the NASM arm. The number of symptoms that
reached threshold did not differ by local versus metastatic disease; thus
the interaction of trial arm and metastatic status cannot be explained
by the difference in the number of symptoms.

Table 4 presents the Cox proportional hazard model for the
time to response outcome using the same set of explanatory vari-
ables. As expected from response versus nonresponse analysis,
onset time at the second or later contact, fewer comorbid condi-
tions, and single-agent chemotherapy protocols were associated
with shorter time to response as a result of a smaller proportion of
censored (nonresponse) observations. Trial arms had different
time to response by disease status: the ATSM arm produced shorter
times to response compared with the NASM for patients with
metastasis. Finally, Table 5 lists the results by reporting the unad-
justed median number of days to response for each symptom by
levels of covariates. Fewer than 50% of patients with metastatic
disease in the NASM arm achieved responses for fatigue, cough,
dyspnea, diarrhea, and peripheral neuropathy; therefore, for these
symptoms, only a lower bound for the median is provided.

DISCUSSION

Consistent with other research, complex cognitive behavioral models
may not be better than education approaches to assist patients with

Table 3. Analysis of Response Using GEE Model

Covariate Level Reference Level Adjusted OR 95% CI �2 P

Intervention arm ATSM NASM — —
Onset time Second or later contact First contact 1.46 1.00 to 2.11 .05
Metastatic Yes No — —
Chemotherapy protocol group Single Combination 1.79 1.18 to 2.73 � .01
Comorbid conditions 0-1 2� 2.03 1.31 to 3.15 � .01
Interaction of intervention arm by metastatic� Metastatic, ATSM Metastatic, NASM 4.40 2.25 to 8.60 � .01

Not metastatic, ATSM Not metastatic, NASM 0.87 0.51 to 1.51 .63

Abbreviations: GEE, generalized estimating equation; OR, odds ratio; ATSM, Automated Telephone Symptom Management; NASM, Nurse-Administered
Symptom Management.

�P � .01.

Table 4. Analysis of Time in Days to Response of Patients With Breast Cancer Using Marginal Cox Proportional Hazards Model

Covariate Level Reference Level Adjusted HR 95% CI �2 P

Intervention arm ATSM NASM — —
Onset time Second or later contact First contact 1.56 1.28 to 1.89 � .01
Metastatic Yes No — —
Chemotherapy protocol group Single Combination 1.34 1.09 to 1.64 � .01
Comorbid conditions 0-1 2� 1.30 1.06 to 1.59 .01
Interaction of intervention arm by metastatic� Metastatic, ATSM Metastatic, NASM 2.45 1.81 to 3.30 � .01

Not metastatic, ATSM Not metastatic, NASM 1.08 0.88 to 1.34 .46

Abbreviations: HR, hazard ratio; ATSM, Automated Telephone Symptom Management; NASM, Nurse-Administered Symptom Management.
�P � .01.
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cancer to implement symptom management strategies.4-6 This re-
search used symptom-specific, interference-based measures of sever-
ity, summarized as mild, moderate, and severe. These categories were
used to define anchor-based measures of response for each symptom
above threshold in each intervention arm. The anchor-based response
categories make these findings not only statistically important, but
clinically relevant. Clinicians can determine whether a response must
move from severe to mild or whether lowering a symptom from severe
to moderate is clinically important.30 These analyses extend under-
standing of the impact of each trial arm beyond summed severity
scores. The impact of trial arm and covariates on symptom response
and time to response was presented. Using this analytic approach,
findings from the breast cancer subsample were consistent with the
larger sample and favored the ATSM arm. These analyses combined
transitions from severe to moderate or none/mild and transitions
from moderate to none/mild as the response outcome. The descrip-
tive statistics suggest that the advantage of the ATSM arm among
patients with breast cancer with metastatic disease may come from a
greater number of moderate to mild transitions, but further formal
testing using larger samples is needed.

The lower rate of responses among patients on combination
protocols compared with those receiving single agents may reflect
symptom toxicity reactions beyond the capacity of these types of
interventions. The ATSM involves less time to implement (approxi-
mately 19 minutes per contact v 42 minutes averaged over six con-
tacts) than the NASM and is less costly to implement because the
ATSM does not require time from nurses. Limitations of this research
include loss of patients during screening who may have disliked the
automated system, thereby creating a bias favoring the ATSM arm.
The results may not be generalizable to minority patient populations
because the sample was primarily highly educated and white. Time to
response was analyzed as right-censored but in fact, interval censoring
according to scheduled contacts was present.

Although the methodology of assessing responses represents an
important advance in the assessment of multiple symptoms, it still

must be replicated on other samples of patients (for example, on
samples of minority and vulnerable patients) to determine how these
responses are interpreted by oncologists and oncology nurses.

In conclusion, in this trial, an automated voice response system
that monitored symptom severity and directed patients with cancer to
specific strategies contained in an SMG proved more effective than
telephone strategies tailored by nurses among patients with metastatic
breast cancer. The advantages of the ATSM may be derived from its
brevity, lack of intrusiveness, and its reliance on the SMG that directed
patients to specific interventions to which they could refer each day.
Thus the ATSM is worthy of further research to establish the mecha-
nisms through which patients implement interventions for symp-
tom management.
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Table 5. Unadjusted Median Time in Days to Symptom Response by Levels of Covariates

Symptom

Onset Time Chemotherapy Protocol
Comorbid
Conditions

Nonmetastatic
Disease Metastatic Disease

First
Contact

Second or
Later Contact Combination

Single
Agent 0-1 2� NASM ATSM NASM ATSM

Fatigue 49.00 27.00 51.00 35.00 26.00 50.00 35.00 28.00 � 57.00 55.00
Cough 21.00 14.00 18.00 14.00 18.00 14.00 14.00 10.50 � 49.00 9.00
Anxiety 21.00 14.00 14.00 21.00 14.00 21.00 22.00 21.00 22.50 14.00
Weakness 27.00 17.00 27.00 20.00 14.00 29.00 21.50 20.00 55.00 24.00
Appetite 17.00 23.00 25.00 14.00 21.00 14.50 23.00 7.50 28.00 7.00
Pain 43.00 21.00 34.00 31.00 21.00 43.00 34.00 24.00 35.00 34.00
Dyspnea 48.00 14.00 24.00 22.00 14.00 38.00 23.50 15.00 � 49.00 11.50
Depression 24.00 14.00 20.00 19.00 14.00 24.00 47.00 14.00 24.00 14.00
Constipation 15.00 14.00 15.00 7.50 13.00 15.00 11.00 8.50 51.00 15.00
Vomiting 9.50 7.00 11.00 8.00 9.00 7.00 8.50 8.00 10.50 14.00
Diarrhea 7.00 8.00 7.00 7.00 8.00 7.00 7.00 7.00 � 53.00 7.00
Dry mouth 14.00 8.00 19.00 7.00 7.00 16.00 11.50 14.00 7.00 29.00
Sleep disturbance 22.00 28.00 22.00 24.00 22.00 28.00 31.00 21.00 18.00 14.00
Peripheral neuropathy 41.00 17.00 48.00 28.00 21.00 35.50 36.00 14.50 � 55.00 35.00
Difficulty remembering 51.00 25.00 25.00 53.00 19.00 51.00 15.00 � 56.00 53.00 11.00

Abbreviations: NASM, Nurse-Administered Symptom Management; ATSM, Automated Telephone Symptom Management.
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