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O R I G I N A L  R E S E A R C H

Abstract This prospective study of chemotherapy-induced neutrope-
nia (CIN) explored the association between the relative grade of neutro-
penia and symptom burden and quality of life (QOL). Eighty-four adult 
cancer patients from nine community oncology centers receiving 1 of 
13 myelosuppressive chemotherapies were evaluated at days 0, 4, 7, 9, 
11, 14, and 21 of their respective fi rst cycle. Neutropenia grade (grade 
3/4 vs grades 0 to 2) was determined by serial absolute neutrophil count 
(ANC) measures. Measures of patient-reported outcomes included the 
Rotterdam Symptom Checklist (RSCL), Hospital Anxiety and Depression 
Scale (HADS), Cancer Care Monitor–Medical Isolation Scale (CCM–MIS), 
and SF-36. Changes in outcomes from baseline to highest grade of neu-
tropenia were evaluated using mixed model-repeated measures for 
each of 15 outcomes. Compared with grades 0–2, grade 3/4 neutrope-
nia was associated with greater symptom burden and worse QOL for six 
measures (P < 0.05). The pattern of differences suggested that measures 
of symptom distress and social functioning were sensitive to patient 
changes associated with grade 3/4 neutropenia. Worsening of symptom 
burden and QOL appears to be associated with severe afebrile neutro-
penia. A causal relationship between neutropenia and worse symptoms 
and QOL remains diffi cult to establish due to the confounding of the ef-
fects of neutropenia with other adverse effects of chemotherapy.

greater distress, and more social impairment than 
did patients with lower grades of neutropenia. A 
similar trend was observed when grades 3 and 4 
were combined in comparison to combined lesser 
grades of neutropenia. The present study was also 
exploratory, with the following overall hypothesis: 
QOL decrements will be larger with grades 3 and 
4 neutropenia than with lesser grades during the 
fi rst cycle of selected 14- and 21-day chemother-
apy regimens.

Patients and Methods
Eligible patients were adults (≥ 18 years old) with 

any cancer type who were scheduled to receive the 
fi rst 14- or 21-day chemotherapy cycle. Both 14- 
and 21-day chemotherapy regimens are commonly 
used and afford the opportunity to observe multiple 
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N 
eutropenia often occurs with myelosup-
pressive chemotherapy and can develop as 
early as the fi rst cycle with some common 
chemotherapy regimens.1–5  Five grades of 

severity (0 to 4) are defi ned by the National Can-
cer Institute’s Common Toxicity Criteria (CTC).6 
Grade 4 neutropenia (absolute neutrophil count 
[ANC] < 0.5 × 109 cells/L) carries the greatest 
risk for severe infections.7 Patients with febrile 
neutropenia (FN; both grade 4 and a fever higher 
than 101.3°F) are often hospitalized and placed on 
antibiotics.8–14 Even grade 3 neutropenia (ANC < 
1.0 × 109 cells/L) can result in dose delays and re-
stricted social contacts due to infection risk.

When neutropenia requires hospitalization, 
patient quality of life (QOL) is reduced. Glaspy 
and colleagues15 reported that patients with FN 
showed a higher incidence, longer duration, and/
or greater severity of abdominal pain, anorexia, 
asthenia, dehydration, fatigue, rigors, and vomit-
ing. Similar trends occurred among afebrile grade 
4 patients. In an exploratory study, Fortner et al16 
reported that when patients were assessed within 
7 days of grade 4 neutropenia, their QOL scores 
worsened as compared with the changes observed 
when patients were in the grades 0–3 range.

The present investigation extended the work 
of Fortner et al16 to a multisite prospective trial. 
In this previous exploratory investigation, patients 
with grade 4 neutropenia experienced more pain, 
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future); 2) bodily pain (intensity of pain and limitations); 3) 
vitality (degree of energy as contrasted with malaise); 4) men-
tal health (freedom from anxiety and depression and overall 
well-being); 5) role-emotional (problems with work and daily 
activities caused by emotional problems); 6) role-physical 
(problems with work and daily activities); 7) physical func-
tioning (ability to perform physical activities such as bathing, 
dressing, and climbing stairs); and 8) social functioning (abil-
ity to perform normal social activities). SF-36 contains two 
global QOL scales: the Physical Health Summary Scale (PCS) 
and the Mental Health Summary Scale (MCS).

Hospital Anxiety and Depression Scale (HADS) HADS is a 
measure of distress and provides separate scores for scales that 
represent autonomic anxiety and features of depression.20,21 
Validity studies have shown that HADS has good discriminate 
and convergent validity, although there is some question as to 
the uniqueness of the anxiety and depression scales. Higher 
scores indicate greater distress.

Cancer Care Monitor–Medical Isolation Scale (CCM–
MIS) The CCM–MIS is a 7-item scale created for this study 
to measure the extent to which patients feel isolated by medi-
cal problems. Each item is rated on a 0 (not a problem) to 10 
(as bad as possible) scale within the time frame of the past 7 
days, including the day of administration. Items for this scale 
were developed by a clinical psychologist working in psycho-
social oncology. Items were reviewed by a second clinical psy-
chologist, two medical oncologists, three oncology nurses, and 
10 cancer patients for face validity and readability.

ANALYSIS PLAN

Our primary analysis was a repeated measure, mixed-mod-
el analysis to contrast changes in PROs from baseline across 
cycle days. This regression modeling approach addressed the 
following question: Does symptom burden and QOL worsen 
when patients transition from lower grades of neutropenia 
up to grade 3/4? The a priori comparison of interest was neu-
tropenia risk status using the CTC (grade 3/4 vs grades 0–2 
neutropenia). Based on previous work,16 this investigation was 
powered at 0.80 to detect a moderate effect (effect size = 0.35) 
at P < .05. Each case could contribute multiple observations 
of change in PROs from baseline (all grade 0) to a higher or 
worse grade of neutropenia, depending on how many transi-
tions were made in neutropenia status.

We used PROC MIXED (SAS) because it allowed us to 
model multiple observations of change from baseline PROs for 
a given subject.22 This approach also handled missing data by 
modeling within subject change, even when subjects had differ-
ing numbers of observations over time. We chose the correlation 
structure for repeated observations on the same subject to be 
fi rst-order autoregressive. Based on our previous work,16 we ad-
justed all analyses using the following covariates: age, gender, SF-
36 summary scale baseline (PCS and MCS), and baseline value 
of the respective individual measure. In the case of RSCL sub-
scale scores, the only signifi cant covariates were the day of the 
cycle and the baseline score of the respective RSCL subscale.

laboratory determinations at mid-cycle checks. Patients had to 
be physically and mentally able to complete patient-reported 
outcome (PRO) instruments in English. Patients were excluded 
if they were prescheduled to receive prophylactic treatment 
of neutropenia, but treating oncologists were free to prescribe 
treatment during the fi rst cycle of chemotherapy according 
to their standard of care. Patients were also excluded if they 
were enrolled in another clinical trial, had a life expectancy < 
3 months, or were scheduled to receive prophylactic treatment 
with an anti-infective. Patients comprised convenience samples 
from the respective sites, and all patients who completed the 
study did so within a 20-month period.

This protocol was approved by the Western Institutional 
Review Board (Olympia, Washington) and conducted at nine 
community oncology centers (Appendix). Patients provided 
informed consent before completing any study procedures. A 
total of 87 patients had consented, and 3 contributed only 
baseline data and withdrew from the study due to death, re-
vocation of consent, and prophylactic treatment of neutro-
penia, respectively. Twelve different chemotherapy regimens 
were represented: 1) doxorubicin and docetaxel (Taxotere; 
n = 4); 2) doxorubicin and cyclophosphamide (n = 1); 3) 
CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone; n = 1); 4) epirubicin and cyclophosphamide (n 
= 3); 5) fl uorouracil (5-FU), doxorubicin, and cyclophospha-
mide (n = 15); 6) 5-FU, epirubicin, and cyclophosphamide 
(n = 6); 7) docetaxel, doxorubicin, and cyclophosphamide (n 
= 3); 8) cisplatin and carboplatin (n = 33); 9) docetaxel (n 
= 1); 10) docetaxel and carboplatin (n = 6); 11) docetaxel 
and epirubicin (n = 9); 12) and vincristine, doxorubicin, and 
cyclophosphamide (n = 2). 

Analyses for site differences at baseline for all demographic 
variables, neutropenia status, type of chemotherapy regimen, 
and baseline PRO measure variables showed no signifi cant 
changes due to the site. Therefore, all results are reported at 
the patient level of analysis.

Patients (n = 84) were assessed with complete blood 
count and vital signs at days 0, 4, 7, 9, 11, 14, and 21. PRO 
instruments were completed on the same schedule. Treating 
physicians were instructed to follow their standard of care in 
treating neutropenia so therapy could be administered during 
chemotherapy treatment cycles.

MEASURES OF SYMPTOM BURDEN AND 
PATIENT-REPORTED OUTCOMES

Rotterdam Symptom Checklist (RSCL) RSCL is a well-es-
tablished measure and has been used widely in clinical trials. 
The RSCL provides the following summary scores: physical 
symptom distress (23 items), psychological distress (7 items), 
activity level impairment (8 items), and a single-item overall 
valuation of life.17

Medical Outcomes Study SF-36 Health Survey (SF-36) SF-
36 is a multidimensional measure of health-related outcomes 
and QOL.18,19 SF-36 measures eight domains: 1) general health 
(subjective evaluation of personal health and outlook on the 
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When we examined the data, we noted that when patients 
were treated with neutrophil-stimulating medications, their 
ANC values often far exceeded the lower limits of normal. 
Treatment of neutropenia makes it possible for a patient’s ANC 
value to change from grade 4 neutropenia to well above normal 
levels of grade 0 within a few days. In contrast, patient reports 
of subjective states of well-being and behavioral engagement in 
life are not likely to respond as quickly as the ANC count. To 
deal with these anomalies, we excluded observations following 
the worst or highest grade of neutropenia if that nadir point 
was followed by a lower grade of neutropenia; this process oc-
curred in approximately 25% of the available laboratory ob-
servations and mirrored the percentage of patients treated for 
neutropenia with colony-stimulating drugs (26%). Excluding 
these observations clarifi ed the relationship between neutro-
penia status at the time of the worst state of neutropenia for 
each case. Failure to exclude these observations would have 
led to the inclusion of cases where ANC values were artifi cially 
elevated due to the treatment of neutropenia.

In all, we had 15 measures of symptom burden and PRO. 
All of our predictions were directional, involving the hypoth-
esis that grade 3/4 would be worse than grades 0–2, and we 
therefore report P values for one-tailed tests. Because this was 
an exploratory investigation, we reported nominal levels of sig-
nifi cance without adjustments for multiple signifi cance tests.

Results

SAMPLE CHARACTERISTICS AND NEUTROPENIA STATUS

Demographic characteristics of the fi rst cycle sample are 
shown in Table 1. Patients were predominantly female, Cau-
casian, and married, with 85% having a high-school diploma 
or higher education. Breast (52%) and lung cancers (26%) 
were the predominant types of cancer. Breast cancer was pre-
dominantly stages I and II, whereas gastrointestinal, genito-
urinary, gynecologic, head and neck, and lung cancers were 
predominantly stages III and IV. The most frequently repre-
sented treatment used across many types of cancer was cis-
platin and carboplatin (39%), followed by 5-FU, doxorubicin, 
and cyclophosphamide (18%), which was used exclusively in 
breast cancer.

In the fi rst cycle, a total of 23 patients received treatment 
of neutropenia (fi lgrastim [Neupogen; n = 17], pegfi lgrastim 
[Neulasta; n = 4], or sargramostim [Leukine, Prokine; n = 2]), 
and treatment was initiated in most patients at either grade 3 
or 4 neutropenia. Table 2 shows the frequency of different neu-
tropenia treatments by chemotherapy regimen and day of ad-
ministration of the respective neutropenia treatment within the 
fi rst cycle. There were only two cases of FN, neither of which 
required hospitalization; they are noted in Table 2.

PRELIMINARY ANALYSES

CCM–MIS Psychometric Properties: Internal consistency 
reliability of the CCM–MIS was good (Cronbach’s alpha = 
0.91), and principal components analysis supported a single-

factor solution. The seven items were summed for a total 
score. Correlations between CCM–MIS total scores and other 
PRO measures are shown in Table 3. As might be expected 
for a measure of the negative aspects of social isolation due to 
medical problems, the CCM–MIS showed the strongest corre-
lation in a negative direction with the positive social function-
ing scale of the SF-36.

PRIMARY ANALYSIS OF SYMPTOM 
BURDEN AND PRO MEASURES

Day of cycle and baseline score of the respective measures 
were both signifi cant predictors of changes in symptom bur-
den and QOL across all 15 models of the different measures. 
Results are shown in Table 4.

Fortner, Houts, and Schwartzberg

Table 1

Characteristics of Patients Completing 
First-Cycle Chemotherapy (n = 84)

CHARACTERISTIC n (%)

Age

 Mean (SD) at entry  57.80 (11.43) years

 Range 36–86 years

Gender

 Women 63  (75%)

 Men 21  (25%)

ECOG rating

 0 60  (73%)

 1 22  (27%)

Ethnic group

 African American 9  (11%)

 Asian 1  (1%)

 Caucasian, not Hispanic 55  (66%)

 Hispanic 12  (14%)

 Other 7  (8%)

Marital status

 Married 56  (68%)

 Single 8  (10%)

 Divorced 11  (13%)

 Widowed 7  (9%)

Education

 Some high school 7  (15%)

 High school diploma 18  (38%)

 Some college 8  (17%)

 College diploma 11  (23%)

 Graduate degree 3  (6%)

Cancer type

 Breast 44  (52%)

 Gastrointestinal 1  (1%)

 Genitourinary 2  (2%)

 Gynecologic 8  (10%)

 Head and neck 3  (4%)

 Hematologic 3  (4%)

 Lung 22  (26%)

 Unknown primary 1  (1%)

Abbreviation: ECOG = Eastern Cooperative Oncology Group
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isolation compared with those with grades 0–2 neutropenia, 
who actually showed some improvement or reduction in the 
negative aspects of social isolation.

Physical functioning and social functioning on the SF-36 
declined signifi cantly in patients with grade 3/4 neutropenia, 
whereas these same measures showed some improvement in 
patients with grades 0–2 neutropenia.

Discussion
This investigation used 15 PRO measures to evaluate 

changes in multidimensional health-related QOL (HQOL). 
Because most measures were well established, we analyzed 
them independently. Based on previous investigations, we 
predicted that grade 3/4 neutropenia would be associated with 
relatively poorer HQOL than would grades 0–2. The over-

On the RSCL and compared with baseline scores, patients 
with grade 3/4 neutropenia had signifi cantly worse physical 
symptom distress and overall QOL than did patients with 
grades 0–2 neutropenia. Although not statistically signifi cant, 
the pattern of differences was numerically similar for psycholog-
ical distress and the activity impairment scales of the RSCL.

When patients had grade 3/4 neutropenia, they showed 
changes from baseline that indicated worsening depression on 
the HADS, and the magnitude of this increase in depression 
was signifi cantly greater than when patients had grades 0–2 
neutropenia. Changes in anxiety on the HADS showed over-
all reduction in anxiety over time but were not signifi cantly 
different in the two neutropenia states.

On the CCM–MIS, patients with grade 3/4 neutropenia 
showed signifi cant increases in the negative aspects of social 

Table 2

Frequency of Neutropenia Treatment Medications by Chemotherapy Regimen and Day of Cycle
 NEUTROPENIA TREATMENT MEDICATION

CHEMOTHERAPY REGIMEN FILGRASTIM PEGFILGRASTIM SARGRAMOSTIM

Doxorubicin + docetaxel 2a (day 7) 1 (day 9)

Doxorubicin + cyclophosphamide 1 (day 9)

Epirubicin + cyclophosphamide 1 (day 4) 1 (day 9)

5-FU + doxorubicin + cyclophosphamide 2a (days 14, 17)  2 (day 14)

5-FU + epirubicin + cyclophosphamide 2 (day 11)

Paclitaxel + carboplatin 3 (day 9, 11)

Docetaxel 1 (day 7)

Docetaxel + carboplatin 1 (day 11) 1 (day 9)

Docetaxel + epirubicin 4 (days 4, 7b, 11) 1 (day 14)
a Contains one instance of febrile neutropenia.
b Two cases treated on day 7.

Abbreviation: 5-FU = fl uorouracil

Table 3

Pearson Correlations Between Cancer Care Monitor–Medical Isolation Scale (CCM–MIS) and Other QOL Measures
  CCM–MIS
MEASURE AND SUBSCALE n PEARSON CORRELATION P VALUE

Rotterdam Symptom Checklist (RSCL)

 Physical symptom distress 81 0.41 0.001

 Psychological distress 81 0.55 0.001

 Activity level impairment 80 0.32 0.004

 Overall valuation of life 80 –0.50 0.001

Hospital Anxiety and Depression Scale (HADS)

 Anxiety 81 0.51 0.001

 Depression 80 0.55 0.001

Medical Outcomes Study SF-36 Health Survey

 General health 84 –0.37 0.001

 Bodily pain 84 –0.35 0.001

 Vitality 84 –0.33 0.002

 Mental health 84 –0.41 0.001

 Role emotional 84 –0.43 0.001

 Role physical 84 –0.39 0.001

 Physical functioning 84 –0.31 0.004

 Social functioning 84 –0.67 0.001

Abbreviation: QOL = quality of life

Chemotherapy-Induced Neutropenia and Quality of Life
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all pattern of fi ndings supported this hypothesis, and, for six 
measures, changes in HQOL were statistically signifi cant (P 
≤ 0.05).

This is now the fourth investigation by our group to note 
signifi cant associations between grade 3/4 neutropenia and 
relatively worse scores on HQOL measures. In two cross-sec-
tional studies of patients measured at mid-cycle checks, we 
have shown that patients with grade 3/4 neutropenia have sig-
nifi cantly worse scores than do patients with grades 0–2 neu-
tropenia.23,24 Findings from the current study are consistent 
with our previous prospective investigation, again showing an 
association between grade 3/4 neutropenia and worse HQOL 
within the same patients over the course of chemotherapy.16

Others have commented on the possible HQOL effects of 
neutropenia.25,26 A recent prospective investigation of preventive 
use of neutrophil-stimulating drugs has shown that there may be 
a reduction in adverse events and better HQOL when neutro-
penia is prevented or reduced.27 Such evidence is suggestive of 
some link between the severity of neutropenia and HQOL.

So far, we have only demonstrated a statistically signifi cant 
relationship between grade 3/4 neutropenia and worse HQOL. 
We cannot say that this poorer HQOL is in fact caused by the 
grade 3/4 neutropenic state. We have only studied neutrope-
nia in the midst of ongoing chemotherapy. Most measures of 
HQOL are responsive to chemotherapy toxicities, and it is not 

uncommon to see declines in HQOL over the fi rst cycle of 
chemotherapy. This same overall pattern was evident in the 
present study, with some important caveats.

Why is the relative neutropenic state predictive of worse 
HQOL among patients currently in chemotherapy? Is grade 
3/4 neutropenia itself producing reductions in HQOL, or is it 
merely a marker for chemotherapy absorption and reactivity? 
One problem that adds to the ambiguity is that unlike ane-
mia, which has signature symptoms of fatigue and shortness of 
breath, afebrile neutropenia has no such defi ning symptoms. In 
the absence of fever and infection, it is not clear what changes 
in patient-reported symptoms and HQOL should be expected.

The present study does provide some evidence of differ-
ential change in HQOL suggestive of a more specifi c effect 
for neutropenia. As indicated in Table 4, not every HQOL 
measure showed declines. Measures of general distress (RSCL 
psychological distress and anxiety on HADS) showed that pa-
tients became less anxious over time. Among the six measures 
in which reliable differences were detected, three showed an 
exceptional pattern: CCM–MIS, SF-36 physical functioning, 
and SF-36 social functioning. For all three, the pattern is these 
measures worsens in grade 3/4. In contrast, when patients are 
in grades 0–2, these measures are improving. This pattern is 
different from the other three measures: RSCL physical symp-
tom distress, RSCL overall valuation of life, and depression 

Table 4

Adjusted Mean Change from Baseline in QOL Measures by Neutropenia 
Severity in the First Cycle of Chemotherapy

 GRADES 4 TO 3 GRADES 0 TO 2
 IN THE 1ST CYCLE IN THE 1ST CYCLE
MEASURE AND SUBSCALE ADJ MEAN (SE) ADJ MEAN (SE) P VALUE

Rotterdam Symptom Checklist (RSCL; positive change worse QOLa)

 Physical symptom distress 4.99 (1.67) 2.15 (1.65) 0.005

 Psychological distress –0.06 (0.91) –0.74 (0.88) 0.115

 Activity level impairment 0.84 (1.28) 0.04 (1.24) 0.150

 Overall valuation of lifea –0.49 (0.31) –0.03 (0.38) 0.024

Hospital Anxiety and Depression Scale (HADS; positive change worse QOL)

 Anxiety –0.74 (0.82) –1.40 (0.76) 0.10

 Depression 2.14 (0.88) 0.94 (0.84) 0.020

Cancer Care Monitor–Medical Isolation Scale (CCM–MIS; positive change worse QOL)

 Medical Isolation Scale 3.08 (2.92) –1.00 (2.83) 0.020

Medical Outcomes Study SF-36 Health Survey (SF-36; negative change worse QOL)

 General health –6.86 (5.02) –6.37 (4.81) 0.44

 Bodily pain 4.31 (6.65) –0.36 (6.30) 0.125

 Vitality –6.70 (5.57) –5.74 (5.33) 0.395

 Mental health –0.84 (5.13) 2.81 (4.89) 0.125

 Role emotional –6.58 (7.79) –1.55 (7.40) 0.150

 Role physical –1.63 (5.49) 2.51 (5.20) 0.115

 Physical functioning –8.70 (7.42) 1.59 (6.91) 0.012

 Social functioning –1.12 (8.64) 10.80 (8.20) 0.014

With the exception of RSCL scales, statistics presented are from each repeated measures mixed model of the relationship between neutropenia severity and change in QOL adjusted for sex, age, 
SF-36 summary scale baseline (PCS and MCS), baseline of respective individual measure, and day of cycle. P values are for the one-tailed test of the neutropenia severity variable (grades 3 and 4 
combined vs grades 0, 1, and 2 combined) in the model. For RSCL scales, only baseline of respective individual measure and day of cycle were used in the model because other covariates failed 
to account for any signifi cant variance in change of QOL measures.
aOverall valuation of life measure has been reverse scored according to standard RSCL procedure, so the negative change for this scale indicates lower valuation or worse valuation over time.

Abbreviation: QOL = quality of life; Adj = adjusted

Fortner, Houts, and Schwartzberg
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ing of the impact of neutropenia on HQOL. Measuring these 
types of outcomes within clinical trials, where colony-stimulat-
ing medications may be prescribed more often and more uni-
formly, would also contribute to understanding how changes 
in ANC relate to changes in HQOL.
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on HADS; the latter three showed a pattern in which these 
measures worsened, but the decline was more pronounced in 
grade 3/4 than in grades 0–2.

This different pattern is important because it suggests that 
the negative impact of afebrile neutropenia may be particular-
ly social and functional. The CCM–MIS measures social iso-
lation. Likewise, the SF-36 social functioning scale measures 
limitations in social activities. The SF-36 physical functioning 
scale measures limitations in daily physical activities (dressing, 
bathing). Grade 3/4 patients showed a decline in these mea-
sures, whereas when they were in grades 0–2, they showed a 
general change toward improvement in these measures. Such 
evidence still does not warrant a causal claim regarding the 
impact of the relative severity of neutropenia, but it does sug-
gest there might be some changes in HQOL that could be 
unique to neutropenia.

In addition to the aforementioned correlational limitation, 
the present study has three other important limitations: statis-
tical inference limits, sampling restrictions, and generalizabil-
ity. We conducted 15 mixed model analyses and presented the 
results of one-tailed tests of signifi cance because our overall 
hypothesis was directional. We found that 6 of 15 measures 
were reliably different in the direction we hypothesized. Most 
of the other measures were numerically different in the pre-
dicted direction. We did not perform experiment-wise error 
corrections for multiple tests. Had we done so, somewhere 
between 0 (Bonferonni) and 5 (k-FWER) of those differences 
would have remained statistically signifi cant.28

None of the study patients was hospitalized for neutrope-
nia, and only two had FN. Overall, this group was a sample 
of afebrile neutropenia and may represent the milder end of 
the spectrum. This study was also limited by convenience sam-
pling from a rather small group of community oncology clin-
ics. There was no probabilistic sampling of either clinics or of 
patients within clinics, and the generalizability of the results of 
this study to other clinic and patient characteristics is limited.

Future research could benefi t from including larger patient 
samples to ensure inclusion of patients at the more extreme 
severities of neutropenia. Capturing data from hospitalized 
patients can be diffi cult, but it would extend our understand-
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Appendix
The Nine Community Oncology Centers 

1. West Clinic, Memphis, TN (n=14)
2. Eastern Connecticut Hematology & Oncology 
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