
Early Versus Delayed Initiation of Concurrent Palliative
Oncology Care: Patient Outcomes in the ENABLE III
Randomized Controlled Trial
Marie A. Bakitas, Tor D. Tosteson, Zhigang Li, Kathleen D. Lyons, Jay G. Hull, Zhongze Li,
J. Nicholas Dionne-Odom, Jennifer Frost, Konstantin H. Dragnev, Mark T. Hegel, Andres Azuero,
and Tim A. Ahles

See accompanying editorial on page 1420

Marie A. Bakitas, J. Nicholas Dionne-
Odom, and Andres Azuero, University
of Alabama at Birmingham, Birming-
ham, AL; Marie A. Bakitas, Jennifer
Frost, and Konstantin H. Dragnev,
Dartmouth-Hitchcock Medical Center;
Zhongze Li, Norris Cotton Cancer
Center, Lebanon; Tor D. Tosteson,
Kathleen D. Lyons, and Mark T. Hegel,
Geisel School of Medicine at Dart-
mouth; Zhigang Li and Jay G. Hull,
Dartmouth College, Hanover, NH; and
Tim A. Ahles, Memorial Sloan-Kettering
Cancer Center, New York, NY.

Published online ahead of print at
www.jco.org on March 23, 2015.

Supported by Grant No.
R01NR011871-01 from the National Insti-
tute for Nursing Research; by a Cancer
and Leukemia Group B Foundation Clini-
cal Scholar Award; by the Foundation for
Informed Medical Decision-Making; by
Grants No. P30CA023108, UL1
TR001086, and R03NR014915; an
NIH/NINR Small Research Grant
1R03NR014915-01 (Zhigang Li); by Norris
Cotton Cancer Center pilot funding; by
the Dartmouth-Hitchcock Section of Palli-
ative Medicine; by a National Palliative
Care Research Center Junior Career
Development Award (M.A.B.); by Grant
No. 5R25CA047888 from the University
of Alabama at Birmingham Cancer
Prevention and Control Training Program
(J.N.D.-O.); and by Mentored Research
Scholar Grant No. MRSG 12-113-01-
CPPB in Applied and Clinical Research
from the American Cancer Society
(K.D.L.).

Presented at the 50th Annual Meeting
of the American Society of Clinical
Oncology, Chicago, IL, May 30-June 3,
2014.

Authors’ disclosures of potential
conflicts of interest are found in the
article online at www.jco.org. Author
contributions are found at the end of
this article.

Clinical trial information: NCT01245621.

Corresponding author: Marie A. Bakitas,
DNSc, CRNP, School of Nursing/Depart-
ment of Medicine, University of
Alabama at Birmingham, 1720 2nd Ave
South, Birmingham, AL 35294-1210;
e-mail: mbakitas@uab.edu.

© 2015 by American Society of Clinical
Oncology

0732-183X/15/3313w-1438w/$20.00

DOI: 10.1200/JCO.2014.58.6362

A B S T R A C T

Purpose
Randomized controlled trials have supported integrated oncology and palliative care (PC);
however, optimal timing has not been evaluated. We investigated the effect of early versus
delayed PC on quality of life (QOL), symptom impact, mood, 1-year survival, and resource use.

Patients and Methods
Between October 2010 and March 2013, 207 patients with advanced cancer at a National
Cancer Institute cancer center, a Veterans Affairs Medical Center, and community outreach
clinics were randomly assigned to receive an in-person PC consultation, structured PC
telehealth nurse coaching sessions (once per week for six sessions), and monthly follow-up
either early after enrollment or 3 months later. Outcomes were QOL, symptom impact, mood,
1-year survival, and resource use (hospital/intensive care unit days, emergency room visits,
chemotherapy in last 14 days, and death location).

Results
Overall patient-reported outcomes were not statistically significant after enrollment (QOL, P � .34;
symptom impact, P � .09; mood, P � .33) or before death (QOL, P � .73; symptom impact, P �
.30; mood, P � .82). Kaplan-Meier 1-year survival rates were 63% in the early group and 48% in
the delayed group (difference, 15%; P � .038). Relative rates of early to delayed decedents’
resource use were similar for hospital days (0.73; 95% CI, 0.41 to 1.27; P � .26), intensive care
unit days (0.68; 95% CI, 0.23 to 2.02; P � .49), emergency room visits (0.73; 95% CI, 0.45 to 1.19;
P � .21), chemotherapy in last 14 days (1.57; 95% CI, 0.37 to 6.7; P � .27), and home death (27
[54%] v 28 [47%]; P � .60).

Conclusion
Early-entry participants’ patient-reported outcomes and resource use were not statistically
different; however, their survival 1-year after enrollment was improved compared with those who
began 3 months later. Understanding the complex mechanisms whereby PC may improve survival
remains an important research priority.

J Clin Oncol 33:1438-1445. © 2015 by American Society of Clinical Oncology

INTRODUCTION

The American Society of Clinical Oncology provi-
sional clinical opinion recommends that “combined
standard oncology care and palliative care (PC)
should be considered early in the course of illness for
any patient with metastatic cancer and/or high
symptom burden.”1p880 A gap exists between this
recommendation and current practice, and there is
no consensus on how early PC should be inte-
grated.1 Many oncologists delay PC referral until all
disease-modifying treatments have been exhausted;

as a result, PC is offered late, if at all.2 Similarly,
delaying PC consultation until patients are hospice
eligible or admitted to the hospital for a medical
crisis3 prevents patients from receiving all of the
potential benefits that early PC has to offer.4-6

In contrast, early PC provides anticipatory
guidance about symptom management and thought-
ful discussions on advanced care planning and goals
of care that engage individuals to consider their val-
ues and care preferences in a more relaxed environ-
ment than the acute care hospital.2,5 Randomized
controlled trials (RCTs) of early outpatient PC have
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demonstrated improved patient-reported and survival outcomes in
multiple solid tumors5,7 and metastatic lung cancer.6 Providing early
PC via outpatient clinics assumes that patients have an adequate
functional status and the practical means to travel.8-10 Expanding early
PC access, especially in rural communities, is a formidable barrier8-11

and a critically important research concern.1,12

To our knowledge, ENABLE (Educate, Nurture, Advise, Before
Life Ends), is the only feasible11,12 and effective4,7 telehealth early PC
model for patients with advanced cancer and family caregivers in a
rural setting. In the ENABLE II RCT, we demonstrated improved
quality of life (QOL), reduced depression, and trends in improved
symptom intensity and survival relative to usual cancer care.4 On the
basis of interviews with surviving intervention (n � 27) and control
(n � 26) patients, family caregivers (n � 10),13 and oncology clini-
cians (n � 34),14 we designed a follow-up RCT with three modifica-
tions: first, we added a three-session life review component; second,
we designed a separate but parallel intervention for caregivers; and
third, we adopted a fast-track study design.15,16 This design would
allow us to address the question of optimal timing of initiating PC. As
in our prior RCT,4 we defined early as initiating PC within 30 to 60
days of diagnosis; however, for the comparison group, we delayed
initiationofPCfor3months.Therationaleforchoosinga3-monthdelay
was based on feedback from some surviving patients who felt that the
intervention was more helpful when symptom burden was higher.13 In
ourpriorstudy,symptomintensity increasedat3months.7 Therefore, the
main research objective of this study was to compare the effect of early
versus delayed intervention timing on patient-reported outcomes, 1-year
survival, and resource use. Family caregiver outcomes are reported else-
where.17

PATIENTS AND METHODS

Study Design

Using a fast-track RCT design15,16 (Appendix Fig A1, online only), pa-
tients were randomly assigned to receive the ENABLE telehealth concurrent
PC model with standard oncology care either within 30 to 60 days of being
informed of an advanced cancer diagnosis, cancer recurrence, or progression,
with, in the opinion of the oncologist, prognosis between 6 and 24 months
(early group), or 3 months later (delayed group). Random assignment was on
a one-to-one basis using computer-generated randomly permuted treatment
assignments with randomly assigned block sizes of two and four stratified by
disease(sixcategories)and enrollment site (four clinics). Data collectors were
blinded to participant group. The study protocol and data and safety
monitoring plan were approved by the Norris Cotton Cancer Center/
Dartmouth College (Lebanon, NH) and the Veterans Affairs Medical
Center (White River Junction, VT) institutional review boards.

Patients

Between October 11, 2010, and March 5, 2013, research coordinators re-
viewed all outpatient clinicians’ schedules and tumor board lists using eligibility
criteria (English-speaking, age � 18 years with advanced-stage solid tumor or
hematologicmalignancy,oncologist-determinedprognosisof6to24months,and
able to complete baseline questionnaires; Data Supplement provides detailed cri-
teria).Exclusions includedimpairedcognition(Callahanscore�4),18 activeaxis I
psychiatric(schizophrenia,bipolardisorder)orsubstanceusedisorder,uncorrect-
able hearing disorder, or unreliable telephone service. (Data Supplement provides
details on disease-specific eligibility criteria, Callahan screener, and study proto-
col.) After providing signed consent, patient participants were asked to select a
caregiver, defined as “someone who knows you well and is involved in your
medical care,” to participate; however, patients were not excluded if they did not
identify a caregiver. There were no formal caregiver exclusion criteria.

Intervention

ENABLE2,4,7,12,20 includes initial in-person, standardized outpatient PC
consultation21,22 by a board-certified PC clinician and six structured weekly
telephone coaching sessions by an advanced practice nurse using a manualized
curriculum (ie, Charting Your Course: An Intervention for Patients With
Advanced Cancer). Sessions one to three focused on problem solving, symp-
tom management, self-care, identification and coordination of local resources,
communication, decision making, and advance care planning. Sessions four to
six comprised Outlook, a life-review approach23-25 that encourages partici-
pants to frame advanced illness challenges as personal growth opportunities.
After the six Charting Your Course sessions, monthly follow-up calls rein-
forced prior content and identified new challenges or care coordination issues.
Sessions generally lasted 30 to 45 minutes.

Nurse coach training included self-study, review of treatment man-
uals and scripts, and role playing with feedback. The study principal
investigator (M.A.B.) was blinded to group assignment, reviewed all PC
consultation notes, and digitally recorded nurse coach sessions for proto-
col adherence. She met with the nurse coaches weekly to review and
provide feedback on difficult cases.

Usual Care

Usual oncology care, provided to all patients, was directed by a
medical oncologist and consisted of anticancer and symptom control
treatments and consultation with oncology and supportive care specialists,
including a clinical PC team.4 The latter was provided whenever requested,
regardless of group assignment.

Procedures

Subsequent to signed informed consent, research coordinators adminis-
tered questionnaires by telephone at baseline; at 6, 12, 18, and 24 weeks; and
every 12 weeks thereafter until death or study completion. Baseline demo-
graphics included age, sex, ethnicity, race, religion, marital status, employ-
ment, education, smoking, and alcohol use.

Study Outcomes

Patient-reported QOL, symptom impact, and mood. Outcomes included
QOL (assessed by 46-item Functional Assessment of Chronic Illness Therapy–
Palliative Care [FACIT-Pal],26 composed of physical, emotional, social, and
functional well-being and additional concern subscales [score range, 0 to 184;
higher score is better; subscale � � .74] and by Treatment Outcome Index
(TOI), composed of FACIT-Pal physical, functional, and additional concern
subscales [score range, 0 to 132]), symptom impact (assessed by four-item
Quality of Life at End of Life [QUAL-E] symptom impact subscale [score
range, 4 to 20; higher score is better; � � .87]),27 and mood (assessed by
20-item Center for Epidemiologic Studies–Depression scale [CES-D]; range, 0
to 60; higher score indicates greater depressed mood; score � 16 indicates
clinically significant depression]).28,29

One-year and overall survival. The prespecified outcome of difference in
1-year survival was calculated based on vital status from enrollment to 1 year
after enrollment. Overall median survival was calculated based on time from
enrollment to death or study closure (September 5, 2013).

Resource use and location of death. Patient-reported hospital and inten-
sive care unit (ICU) days and emergency department (ED) visits were recorded
at baseline (covering prior 3 months) and at other data collection time points.
Decedents’ data for the period between the last patient-reported assessment
and death, chemotherapy use in last 14 days, and location of death were
obtained via medical record review or proxy report.

Statistical Analysis

We included data collected from October 11, 2010, through September
5, 2013, in analysis. We calculated a target sample size of 360 to provide 80%
power to detect a 6-point difference in the FACIT-Pal and 2.5-point difference
in the CES-D based on a t test comparing the 3-month group differences
with a two-sided � of .05 using ENABLE II standard deviations of 17 for the
FACIT-Pal and seven for the CES-D. However at the planned study com-
pletion date (March 15, 2013), the final enrollment was 207 because of
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slower than anticipated accrual (see limitations). On the basis of the final
sample size, the 3-month detectable differences were: FACIT-Pal, 7.7
points; CES-D, 3.2 points.

Using a terminal decline joint modeling approach,30 we compared the
treatment groups on QOL, symptom impact, and mood. The advantage of this
approach is that it models the trend in QOL backward from time of death
rather than prospectively from time of enrollment; thus, it controls the asso-
ciation between QOL and survival and therefore incorporates the survival
effect on QOL. Terminal decline and survival distributions are estimated with
flexible models applied to each treatment group. On the basis of the fitted
models, comparisons were made at specified times before death and at speci-
fied times from enrollment, conditional on patients being alive. All intent-to-
treat analyses were adjusted for baseline values. The method of estimation
(maximum likelihood) results in valid and efficient estimates for missing
outcome data under the assumption that the data are missing at random.31 We
computed effects sizes as standardized mean differences (Cohen’s d); effect
sizes of at least 0.3 were considered clinically relevant.32

We chose 1-year survival as our primary survival outcome because
the intervention targets (ie, communication, understanding of prognosis,

treatment decision making, advance care planning, and symptom con-
trol33,34) are most likely to influence survival during the first year. Using
Kaplan-Meier curves, we compared early and delayed group survival rates
1 year from enrollment. Overall survival was also compared via a log-rank
test incorporating data for patients surviving � 1 year. Patients who were
alive at the last follow-up (September 5, 2013) were censored on that date.
We compared relative rates for both groups of decedents of hospital, ICU,
and ED days or visits using a Poisson generalized linear model, with
duration serving as an offset and allowing for overdispersion.

RESULTS

Baseline Characteristics of Patients and

Intervention Participation

We enrolled and randomly assigned 207 patients (participation
rate, 38%; Fig 1) to early (n � 104) or delayed intervention (n � 103).
The early group had significantly less education, higher weekly

100
Assessed for eligibility (n = 1,464)
October 11, 2010- March 5, 2013

Contacted 
(n = 545)

Ineligible
   Did not meet inclusion criteria
      Prognosis
         Too long
         Too short
      Provider declined
      Urgent PCT needed
      Dementia/psych/substance use
      Diagnosis out of window
      Communication issues
      Other/not known
      Unable to recruit (eg, moved)

(n = 919)
   (n = 758)

       
       (n = 346)
        (n = 46)

  (n = 147)
(n = 101)

      (n = 52)
     (n = 38)
    (n = 13)
   (n = 15)

   (n = 161)

Randomly allocated
(n = 207)

Excluded
   Failed screening after consent
   Declined participation
      Not interested
      Phone issue
      Other soft refusal 
      Other
      Too busy
      Too much work
      Does not need
      Too ill
      Agreed to chart audit

(n = 338)
   (n = 34)

   (n = 304)
     (n = 124)
     (n = 31)
     (n = 25)
    (n = 16)

      (n = 14)
      (n = 11)
      (n = 10)

   (n = 3)
   (n = 70)

Allocated to early intervention
   Received allocated intervention
   Did not receive allocated intervention
      Did not start intervention
      Died before start

(n = 104)
 (n = 92)
 (n = 12)
 (n = 9)
(n = 3)

Allocated to delayed intervention
   Received allocated intervention
   Did not receive allocated intervention
      Did not start intervention
      Died before start

(n = 103)
 (n = 81)
 (n = 22)
 (n = 8)
(n = 14)

Discontinued intervention
   Not interested
   Passive withdrawal
   Overwhelmed
   Moved care
   Too ill
   Too well
   No reason

(n = 33)
 (n = 14)

 (n = 6)
 (n = 6)
(n = 3)
(n = 2)
(n = 1)
(n = 1)

Discontinued intervention
   Not interested
   Passive withdrawal
   Overwhelmed
   Moved care
   Too well
   Too ill
   No reason

(n = 27)
 (n = 11)

 (n = 4)
 (n = 3)
(n = 3)
(n = 5)
(n = 1)
(n = 0)

Analyzed
(n = 104)

Analyzed
(n = 103)

Fig 1. CONSORT diagram: patient recruitment, treatment, and analysis. PCT, palliative care treatment; psych, psychiatric disorder.
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alcoholic beverage use, and higher clinical trial enrollment; the
groups were otherwise balanced on other important prognostic
factors (Table 1). Patient-reported outcome scores were not statis-
tically different at baseline (Appendix Table A1, online only).
Participants (n � 207) and nonparticipants (n � 304) did not
differ with regard to disease or sex.

Relative to intervention participation, in-person PC consults
were completed for 69 (66%) early (by day 24) and 68 (66%) delayed

Table 1. Baseline Demographic and Clinical Characteristics of
Patient Participants

Characteristic

Early Group
(n � 104)

Delayed
Group

(n � 103)

P�No. % No. %

Age, years .68
Mean 64.03 64.6
SD 10.28 9.59

Male sex 56 53.85 53 51.46 .78
Marital status .68

Never married 7 6.73 5 4.85
Married or living with partner 69 66.35 66 64.08
Divorced or separated 15 14.42 21 20.39
Widowed 13 12.5 11 10.68

Education .05
� High school graduate 8 7.69 3 2.91
High school graduate 61 58.65 50 48.54
College graduate 35 33.65 50 48.54

Race† .52
White 102 98.08 98 95.15
Black 0 0.0 1 0.97
Other 2 1.92 3 2.91
Missing 0 0.0 1 0.97

Religion .96
Catholic 34 32.69 31 30.1
Protestant 31 29.81 32 31.07
Jewish 1 0.96 0 0.0
None 23 22.12 21 20.39
Other 13 12.5 15 14.56
Missing 2 1.92 4 3.88

Attend religious services .33
Never 37 35.58 40 38.83
Occasionally 42 40.38 33 32.04
Regularly 20 19.23 27 26.21
Not applicable/missing 5 4.81 3 2.91

Ever prayed for your own health 72 69.23 70 67.96 .88
If yes, ever prayed in past month 63 87.5 59 84.29 .47

Work status 1.00
Employed 25 24.04 24 23.3
Retired 49 47.12 50 48.54
Not employed 29 27.88 29 28.16
Student 1 0.96 0 0.0

Medical insurance .94
Medicare 52 50 52 50.49
Private/commercial 35 33.65 36 34.95
Military 11 10.58 8 7.77
Medicaid 4 3.85 3 2.91
Uninsured 2 1.92 3 2.91
Missing 0 0.0 1 0.97

Ever smoked 72 69.23 73 70.87 .88
Currently smoke 17 23.61 14 19.18 .55

Years of smoking 36.65 13.24 41.91 9.22
No. of packs per day .38

� .5 9 52.94 11 78.57
1 6 35.29 3 21.43
1.5 2 11.76 0 0.0

Used to smoke 55 76.39 59 80.82
How long since smoked, months .73

� 1 2 3.64 3 5.08
1 to 6 6 10.91 3 5.08

(continued in next column)

Table 1. Baseline Demographic and Clinical Characteristics of
Patient Participants (continued)

Characteristic

Early Group
(n � 104)

Delayed
Group

(n � 103)

P�No. % No. %

6 to 12 4 7.27 4 6.78
� 12 42 76.36 48 81.36

No. of packs per day .06
� .5 15 27.27 24 40.68
1 23 41.82 16 27.12
1.5 11 20 5 8.47
2 2 3.64 6 10.17
2.5 0 0.0 3 5.08
3 3 5.45 4 6.78

Used other tobacco 13 12.5 13 12.62 1.00
Alcoholic beverages in typical

week 2.56 5.76 1.22 2.84 .04
CAGE‡ 0.84 1.01 0.77 0.6 .82
Caregiver enrolled 63 60.58 61 59.22 .89
Lives in rural area 62 59.62 60 58.25 .78
Diagnosis .97

Lung 46 44.23 42 40.78
GI tract 26 25 24 23.3
Breast 10 9.62 13 12.62
Other solid tumor 10 9.62 10 9.71
Genitourinary tract 7 6.73 9 8.74
Hematologic malignancy 5 4.81 5 4.85

Disease status at enrollment .24
New diagnosis 48 46.15 46 44.66
Recurrence 29 27.88 20 19.42
Progression 27 25.96 36 34.95
Do not know 0 0.0 1 0.97

Brain metastasis at enrollment 17 16.35 18 17.48 .71
Charlson score 6.3 1.62 6.21 1.86 .71
Karnofsky performance status 80.58 10.87 81.46 9.74 .54
Anticancer treatment at enrollment

Chemotherapy 76 73.08 80 77.67 .52
Radiotherapy 20 19.23 20 19.42 1.00

In a clinical trial at enrollment 19 18.27 8 7.77 .04
Advance directive in medical

record at enrollment
Living will or durable power of

attorney 39 37.5 50 48.54 .12
Do not resuscitate order 12 11.54 8 7.77 .48

Referral to hospice at enrollment 3 2.88 0 0.0 .25

NOTE. Percentages may not equal 100% because of rounding.
Abbreviations: CAGE, Cut Down, Annoyed, Guilty, Eye Opener; SD, standard

deviation.
�Fisher’s exact test was used for categorical variables; t test was used for

continuous variables.
†No participants were of Hispanic ethnicity; three participants did not

respond to question.
‡CAGE acronym represents four questions used in this alcoholism screening

questionnaire.
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participants (by day 79). Eighty-eight percent of early and 69% of
delayed participants completed � three coaching sessions. Patient
participants provided consent within a median of 28 days (interquar-
tile range, 13 to 49) after they were identified using the protocol-
defined eligibility criteria (Data Supplement). Decedents’ median
participation ranged from 240 to 493 days.

QOL, Symptom Impact, and Mood

As summarized in Tables 2 and 3, the intent-to-treat analyses
of patient-reported outcomes estimated from the terminal decline
model showed no statistically significant differences between the
groups 3 months after enrollment (FACIT-Pal: early, 129.9; 95%
CI, 126.6 to 133.3 v delayed, 127.2; 95% CI, 124.1 to 130.3; overall
P � .34; symptom impact: early, 11.4; 95% CI, 10.8 to 12.1 v

delayed, 12.2; 95% CI, 11.6 to 12.8; overall P � .09; CES-D: early,
11.2; 95% CI, 9.7 to 12.7 v delayed, 10.8; 95% CI, 9.5 to 12.1; overall
P � .33). Similarly, there were no significant differences in analyses
of decedents’ outcomes looking backward from death at 12, 6, or
3 months.

One-Year and Overall Survival

Of 207 participants, 109 (53%) had died by the end of data
collection (September 5, 2013). Figure 2 Kaplan-Meier curves illus-
trate a 15% difference at 1 year (early group, 63% v delayed group,
48%; P � .038). Overall median survival was 18.3 months for the early
group (n � 50) and 11.8 months for the delayed group (n � 59).
However, the overall log-rank test was not significant (P � .18),
suggesting a convergence in overall survival after 12 months.

Table 2. Quality of Life, Symptom Impact, and Mood Scores for All Patients After Enrollment

Instrument

3 Months From Enrollment (early,
n � 72; delayed, n � 83)�

6 Months From Enrollment (early,
n � 57; delayed, n � 56)�

12 Months From Enrollment (early,
n � 29; delayed, n � 28)�

Overall P
Estimated

Mean 95% CI
ES

(E�D)†
Estimated

Mean 95% CI
ES

(E�D)†
Estimated

Mean 95% CI
ES

(E�D)†

FACIT-Pal 0.13 0.13 0.04 .34
Early 129.9 126.6 to 133.3 129.9 126.6 to 133.3 129.9 126.51 to 133.26
Delayed 127.2 124.1 to 130.3 127.2 124.1 to 130.3 129.1 125.8 to 132.4

TOI 0.11 0.11 0.11 .24
Early 99.5 96.5 to 102.4 99.5 96.5 to 102.4 99.4 96.4 to 102.4
Delayed 97.7 94.9 to 100.5 97.7 94.9 to 100.6 99.8 96.8 to 102.8

QUAL-E symptom impact subscale �0.21 �0.22 �0.31 .09
Early 11.4 10.8 to 12.1 11.4 10.7 to 12.1 11.5 10.8 to 12.2
Delayed 12.2 11.6 to 12.8 12.2 11.6 to 12.8 12.6 11.9 to 13.3

CES-D 0.04 0.04 0.10 .33
Early 11.2 9.7 to 12.7 11.2 9.6 to 12.7 11.2 9.7 to 12.7
Delayed 10.8 9.5 to 12.1 10.8 9.4 to 12.1 10.1 8.7 to 11.5

Abbreviations: CES-D, Center for Epidemiologic Studies–Depression scale; E�D, early minus delayed; ES, effect size; FACIT-Pal, Functional Assessment of Chronic
Illness Therapy–Palliative Care; QUAL-E, Quality of Life at End of Life; TOI, Treatment Outcome Index.

�No. of patients represent estimated No. alive at that time point.
†Cohen’s d.

Table 3. Quality of Life, Symptom Impact, Mood, and Quality of Care Scores Measured Backward From Death

Instrument

12 Months Before Death (early,
n � 16; delayed, n � 18)�

6 Months Before Death (early,
n � 36; delayed, n � 44)�

3 Months Before Death (early,
n � 40; delayed, n � 53)�

Overall P
Estimated

Mean 95% CI
ES

(E�D)†
Estimated

Mean 95% CI
ES

(E�D)†
Estimated

Mean 95% CI
ES

(E�D)†

FACIT-Pal 0.07 0.09 0.18 .73
Early 132.6 127.9 to 137.3 132.8 127.0 to 138.6 122.2 117.2 to 127.1
Delayed 131.0 126.9 to 135.0 130.9 126.4 to 135.5 118.3 113.7 to 122.9

TOI 0.001 0.01 0.26 .48
Early 101.6 97.5 to 105.7 101.6 96.6 to 106.7 92.3 87.9 to 96.7
Delayed 101.5 98.0 to 105.0 101.5 97.5 to 105.4 88.2 84.1 to 92.3

QUAL-E symptom impact subscale �0.08 �0.05 �0.19 .30
Early 12 10.9 to 13.1 12.1 10.7 to 13.4 10.4 9.4 to 11.5
Delayed 12.3 11.2 to 13.4 12.3 11.0 to 13.5 11.2 10.3 to 12.1

CES-D 0.003 �0.02 �0.06 .82
Early 9.8 6.3 to 13.4 9.5 4.9 to 14.3 12.8 9.8 to 15.7
Delayed 9.8 8.00 to 11.6 9.8 7.8 to 11.8 13.4 11.3 to 15.5

Abbreviations: CES-D, Center for Epidemiologic Studies–Depression scale; E�D, early minus delayed; ES, effect size; FACIT-Pal, Functional Assessment of Chronic
Illness Therapy–Palliative Care; QUAL-E, Quality of Life at End of Life; TOI, Treatment Outcome Index.

�No. of patients represent estimated No. alive at that time point.
†Cohen’s d.
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Resource Use and Location of Death

At baseline, early group participants had a statistically lower rate
of hospital use 3 months before enrollment but a trend toward higher
ICU days (Table 4). Early decedents’ relative rates of hospital, ICU
days, and ED visits were lower compared with the delayed group
but not statistically significant. The estimated relative rate of che-
motherapy use in the last 2 weeks of life was not statistically
different (1.57; 95% CI, 0.37 to 6.7; P � .54). Just more than half of
early (54%; n � 27) and 47% (n � 28; P � .60) of delayed entry
decedents died at home; 80% did so with hospice services (Appen-
dix Table A2, online only).

DISCUSSION

To our knowledge, this is the first study to evaluate the optimal timing
of initiating PC concurrently with standard oncology care using an
outpatient PC consultation and telehealth follow-up model that was

specifically tailored for patients with advanced cancer in a rural set-
ting.4,7 Unlike our prior RCT comparing early PC with usual oncology
care, comparison group patients in this study received PC after a
3-month delay.15,16 This design allowed us to compare intervention
with usual care at 3 months. We found no statistical differences in
patient-reported outcomes; however, at 1 year, a 15% survival advan-
tage was noted in the early-entry group (P � .038).

Our finding of a 15% improvement in 1-year survival in patients
with advanced cancer of mixed diagnoses receiving early (v 3-month
delayed) PC is consistent with the improved survival noted by Temel
et al6 in their early PC study in patients with non–small-cell lung
cancer only (11.6 v 8.9 months; P � .02). These consistent findings
suggest that concurrent PC provided soon after diagnosis confers a
survival benefit by a mechanism that is yet to be defined. Those
findings, together with improved QOL and mood, served as the basis
for the recommendation of early PC for all patients with cancer with
metastatic disease and/or high symptom burden.1

Unlike that by Temel et al6,35 and our prior study,4 the current
study did not demonstrate statistically significant improvement in
QOL or mood related to early PC. If QOL and mood are presumed to
be the mechanisms of improved survival, our results raise the question
of how survival improvement occurred. There are several plausible
explanations. First, in retrospect, we predicted an overly ambitious
recruitment rate for a 3-year study. A reduced sample size and power
could have prevented us from detecting differences (type II error) in
patient-reported outcomes, as indicated by our revised power calcu-
lations. Second, it is possible that a 3-month delay was not long
enough to observe potential PC benefits. In our prior study4 and in a
recent cluster RCT,36 symptom distress levels were low at 3 months,
and intervention effects on patient-reported outcomes were not ap-
parent until month 4. Third, it is possible that survival benefits oc-
curred from unmeasured PC effects. For example, delaying exposure
to advance care planning and decision support may have affected these
patients’ overall decisions.33,37 Although chemotherapy use at baseline
and use before death were similar in the current study, intermediate
treatment choices were not measured. Less aggressive treatment
choices or earlier hospice use—purported mechanisms of longer
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Fig 2. Kaplan-Meier estimates of 1-year survival by treatment group.

Table 4. Decedents’ Rate of Resource Use Over Study Period (n � 109)

Resource

Early Group (decedents,
n � 50)�

Delayed Group
(decedents, n � 59)�

Relative Rate† 95% CI PRate 95% CI Rate 95% CI

Hospital days
Baseline (total sample) 0.69 0.4 to 1.18 1.39 0.97 to 1.97 0.5 0.26 to 0.94 .03
Total use 0.95 0.61 to 1.46 1.3 0.91 to 1.86 0.73 0.41 to 1.27 .26

ICU days
Baseline (total sample) 0.52 0.28 to 0.95 0.22 0.1 to 0.5 2.32 0.85 to 6.37 .10
Total use 0.1 0.04 to 0.24 0.15 0.07 to 0.3 0.68 0.23 to 2.02 .49

ED visits
Baseline (total sample) 0.16 0.1 to 0.25 0.21 0.15 to 0.31 0.75 0.41 to 1.34 .32
Total use 0.14 0.09 to 0.2 0.19 0.14 to 0.26 0.73 0.45 to 1.19 .21

Chemotherapy in last 2 weeks of life 0.08 0.03 to 0.2 0.05 0.02 to 0.15 1.57 0.37 to 6.7 .54
Hospice use 0.68 0.55 to 0.84 0.63 0.51 to 0.78 1.08 0.8 to 1.45 .62

Abbreviations: ED, emergency department; ICU, intensive care unit.
�Mean months from enrollment to death among decedents: early, 9.53 (standard deviation, 7.24); delayed, 7.82 (standard deviation, 6.25).
†Delayed group as reference.
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survival in advanced cancer35,37,38—could explain the PC survival
advantage in the early-entry group.

Despite favorable QOL, early PC studies have shown mixed re-
sponses for symptom intensity.1,5,36 In an effort to capture the multi-
dimensional symptom burden construct (eg, severity, bother, and
worry) rather than just intensity, we chose the multidimensional
QUAL-E symptom impact subscale.27 However, this measure showed
little variation even as patients approached death, as evidenced by the
lack of within-group differences between time points in the analysis
looking forward 3 months after enrollment (Table 2) and in the
analysis looking backward from death (Table 3). In those analyses,
delayed decedents’ mean scores in the year before death varied by � 1
point within a possible 16-point range. Whether this represents mea-
surement insensitivity, a ceiling effect, or a stabilizing effect from the
intervention effect requires further exploration.

Early PC has demonstrated a positive impact on economic out-
comes.39 The rate of 0.95 hospital days per month in early-entry group
compares favorably with Medicare recipients’ national average of 1.7
and New Hampshire average of 1.4 days per month in the last 6
months of life.40,41 This finding is salient, given the younger mean age
in our sample, because these patients are more likely to be hospitalized
to receive aggressive end-of-life care.42 Similarly, chemotherapy use in
our sample in the last 14 days averaged 7% (reported as relative rate),
comparing favorably with the rate of 17.5% noted by Temel et al.6

Furthermore, more than half of decedents had home deaths, with 80%
having hospice support, consistent with conclusions of an early PC
Cochrane review showing that patients receiving PC were twice as
likely to have a home death compared with patients without early PC.5

The optimal timing of initiating PC requires further study. In
2012, PC via hospice had a duration of 18.7 days.43 The average time
from PC referral to death ranged from 41 to 90 days in a national
cancer center survey.44 In our study, decedents’ median participation
was 240 to 493 days. As a result, we had ample time, in a convenient
home setting, to develop relationships with and introduce essential
PC21 and high-quality cancer care,45 including symptom manage-
ment, communication, decision making, and advance care planning,
to a rural population with typically low access.

Study limitations should be noted. First, although we did not
detect differences in disease or sex between participants and nonpar-
ticipants, differences in unmeasured characteristics could limit prac-
tice applicability. Second, racial and ethnic homogeneity reflects the

northern New England population. Third, clinicians were at liberty to
refer patients to the clinical PC team whenever they deemed it neces-
sary; half of the delayed patients’ who received their PC consults did so
earlier than prescribed by the protocol, which may have diluted the
intervention impact. Fourth, outcomes of intent-to-treat analyses in-
cluded participants who did not complete all intervention compo-
nents. Future analyses will explore intervention dose impact on study
outcomes. Fifth, despite our attempt to standardize disease stage and
study entry point, it is not known how sample heterogeneity may have
affected study outcomes. Sixth, we did not choose a single primary
outcome, resulting in the potential implication of an inflated type I
error rate. Finally, regional PC quality improvement efforts,2 publica-
tion of early PC advantages,1,4,6 and growing acceptance of early PC as
a care standard13,14 may have created selection biases and affected our
ability to reach the needed accrual target to reject the null hypothesis.

The American Society of Clinical Oncology1 and others46 agree
on early integration of PC and oncology care. The challenge now is to
determine the optimal timing, essential elements, and personnel to
deliver this high-quality cancer care. Our study supports the associa-
tion between early PC and improved survival; however, PC mecha-
nisms remain elusive.
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Appendix

Table A1. Baseline Scores for Longitudinal Patient-Reported Outcomes

Variable

Early Group (n � 104) Delayed Group (n � 103)

P�No. % No. %

FACIT-Pal 127.67 21.39 124.68 21.15 .31
Physical well-being 20.48 5.76 19.18 6.37 .12
Social/family well-being 22.18 4.59 22.05 4.71 .84
Emotional well-being 8.99 3.72 8.63 3.66 .49
Functional well-being 16.96 6.15 16.91 6.34 .96
Additional concerns 59.07 10.24 58 9.41 .44

TOI† 96.51 19.52 94.09 19.69 .38
QUAL-E symptom impact subscale 11.84 3.63 11.52 3.7 .56
CES-D 14.99 10.64 13.42 9.47 .27

NOTE. Percentages may not equal 100% because of rounding.
Abbreviations: CES-D, Center for Epidemiologic Studies–Depression scale; FACIT-Pal, Functional Assessment of Chronic Illness Therapy–Palliative Care; QUAL-E,

Quality of Life at End of Life; TOI, Treatment Outcome Index.
�Fisher’s exact test was used for categorical variables; t test was used for continuous variables.
†TOI is sum of scores on physical well-being, functional well-being, and additional concerns subscales of FACIT-Pal.

Table A2. Location of Death

Variable

Early Group (n � 50) Delayed Group (n � 59)

P�No. % No. %

Location of death .60
Home 27 54 28 47.4
Hospital/non-ICU† 11 22 15 25.4
Hospital/ICU 3 6 2 3.4
Hospital/location unknown 1 2 3 5.1
Nursing home 3 6 0 0
Residential hospice 1 2 3 5.1
Other 2 4 3 5.1
Missing 2 4 4 6.8

Home death with hospice care† 21 77.7 23 82.2

NOTE. Percentages may not equal 100% because of rounding.
Abbreviation: ICU, intensive care unit.
�Fisher’s exact test used to compare location of death.
†Home death with hospice care is a subset of home death above.
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Fig A1. Study schema. CYC, Charting Your Course; FCG, family caregiver; PC, palliative care; PT, patient.
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