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Abstract

Background—Family caregivers (FCGs) experience significant deteriorations in quality of life
while caring for lung cancer patients. This study tested the effectiveness of an interdisciplinary
palliative care intervention for FCGs of patients diagnosed with stage I1-1V non-small cell lung
cancer (NSCLC).

Methods—FCGs who were identified by patients as the primary caregiver were enrolled in a
prospective, quasi-experimental study whereby the usual care group was accrued first followed by
the intervention group. FCGs in the intervention group were presented at interdisciplinary care
meetings, and they also received four educational sessions organized in the physical,
psychological, social, and spiritual domains. The sessions included self-care plans to support the
FCG’s own needs. Caregiver burden, caregiving skills preparedness, psychological distress, and
FCG QOL were assessed at baseline and 12 weeks using validated measures.

Results—A total of 366 FCGs were included in the primary analysis. FCGs who received the
interdisciplinary palliative care intervention had significantly better scores for social well-being
(5.84 vs. 6.86; p<.001) and lower psychological distress (4.61 vs. 4.20; p=.010) at 12 weeks
compared to FCGs in the usual care group. FCGs in the intervention group had significantly less
caregiver burden compared to FCGs in the usual care group (p=.008).

Conclusions—An interdisciplinary approach to palliative care in lung cancer resulted in
statistically significant improvements in the FCG’s social well-being, psychological distress, and
less caregiver burden.
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Introduction

A cancer diagnosis can profoundly impact the quality of life (QOL) for both patients and
their family caregivers (FCGs). The cancer caregiving role is associated with physical and
psychological burden, and this may be more pronounced with lung cancer.X Numerous
studies have documented cancer’s negative effect on FCGs, including increased
psychological distress, family/social/spouse relationship disruptions, higher incidence of
cardiac diseases, and substantial impact on the FCG’s economic well-being.2%

Many FCGs of lung cancer patients report physical and mental health that is worse than
population norms.”8 In a qualitative study, Mosher and colleagues found that the most
common FCG challenge included a profound sense of uncertainty about the future and the
patient’s prognosis, managing the patient’s emotional reactions to lung cancer, and
accomplishing practical tasks including coordinating the patient’s medical care.® Distressed
FCGs reported one or more negative economic or social changes since diagnosis, including
reductions in social and leisure activity participation and reduced work hours.19 Many FCGs
reported quitting work, losing their main source of family income, losing most or all of their
savings, and making substantial lifestyle changes due to caregiving.19:11 Despite the high
level of clinically meaningful psychological distress, the majority of FCGs did not access
mental health or support services, even though many expressed interest in professional help
for emotional and practical needs.12 Our previous research suggests that as the patient
transitions through initial diagnosis and treatment, caregiver burden and psychological
distress increases, while perceived caregiving skills preparedness and QOL decreased over
time.13 Increased FCG psychological distress was associated with three factors, including
ability to maintain QOL (self-care component), perception of caregiving preparedness and
caregiving demands (FCG role component), and the emotional reaction to caregiving (FCG
stress component).14

FCGs receive minimal attention within the current healthcare system, whose focus is
primarily on the needs of patients. Evidence-based care models are needed to support FCGs
in their caregiving role. The purpose of this National Cancer Institute-supported Program
Project was to test the effectiveness of an interdisciplinary palliative care intervention in
FCGs of patients diagnosed with stage I-1V non-small cell lung cancer (NSCLC). The
Program Project supported the simultaneous testing of the palliative care intervention in
both patients and FCGs. This paper presents findings from the FCG project, as well as a
comparative analysis of key patient and FCG outcomes (psychological distress and QOL).
We hypothesized that FCGs who received the interdisciplinary palliative care intervention
would experience improved QOL, lower psychological distress, reduced caregiver burden,
and improved caregiving skills preparedness. We also hypothesized that the effect of the
intervention on psychological distress and QOL will be different for patients and FCGs.

Materials and Methods

Study and Intervention Design

A two-group, prospective sequential, quasi-experimental design was used in which FCGs
were enrolled into the usual care group first, followed by intervention group enrollment.
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This study design was selected, as opposed to a randomized design, to minimize the risk of
usual care group contamination, resulting in potential confounding effects on outcomes.
FCG enrollment was stratified based on matching patient’s disease stage (early versus late).
Enrollment occurred between November 2009 to December 2010 for usual care, and
between July 2011 and August 2014 for the intervention group. Data collection concluded in
September 2014. The study was conducted at one NCI-designated comprehensive cancer
center in Southern California, and all study procedures and protocols were approved by the
institutional review board.

The study’s conceptual framework combines Adult Teaching Principles, the NCCN
Guidelines for Distress Screening®, the IOM Report on Cancer Care for the Whole
Patient!6, the National Consensus Project Clinical Practice Guidelines for Quality Palliative
Carel’, and the Self-Care concept. The Adult Teaching Principles acknowledge the need for
education to be responsive to the individual’s goals and preferences. The NCCN Guidelines
on Distress Screening, the IOM report, and the NCP Guidelines provided standards of care
and recognized that FCG’s needs are an integral component of quality psychosocial and
palliative care. The self-care concept and evidence suggest that FCGs often forget to manage
their own co-morbidities and have decreasing ability to cope with the stresses of
caregiving.! Therefore, FCG self-care support is essential to improving well-being.

The palliative care intervention consisted of three key components. Nurses completed a
comprehensive baseline QOL assessment for both patients and FCGs. Assessment results
were transferred to a personalized palliative care plan, with QOL issues categorized into the
physical, psychological, social, and spiritual domains. Guided by the palliative care plan,
patients and FCGs were presented at weekly interdisciplinary care meetings. Nurses,
palliative medicine clinicians, thoracic surgeons, medical oncologists, geriatric oncologist,
pulmonologist, social worker, chaplain, dietitian, physical therapist, and key members of the
research team attended the team meetings. Recommendations were made on how to support
both patients and FCGs based on the assessments. These recommendations included
symptom management and supportive care referrals for patients, and supportive care
referrals (social work, chaplaincy) and available community resources for FCGs. Overall,
139 interdisciplinary care meetings were conducted between July 2011 and August 2014,
with each case presentation lasting approximately 20 minutes.

FCGs also received four educational sessions, with content categorized by the four QOL
domains (Table 1). Content for FCGs also included a personalized self-care plan with
strategies to support FCG QOL. FCGs received a manual that contained all teaching content
organized in the four QOL domains. The FCG teaching sessions averaged 28 minutes. FCGs
and patients in the usual care group had access to all supportive and palliative care services
while on study.

Patients with stage I-1VV NSCLC were invited by their treating physician to participate in the
study. Once enrolled, patients were asked to identify an FCG to participate in the study. For
this study, an FCG refers to either a family member or friend identified by the patient as the
primary caregiver. Patients who did not have an FCG were allowed to enroll in the study.
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Written informed consents were obtained for both patients and FCGs. FCGs were eligible if
they were 21-years or older and had a matching patient enrolled in either the Early or Late
stage projects.

FCG and Patient Outcome Measures

FCG QOL was assessed using the FCG version of the City of Hope QOL Tool (COH-QOL-
FCG). This 37-item instrument measures FCG QOL in the physical, psychological, social,
and spiritual well being domains. Items are rated on a 1-10 scale, with higher scores
representing worse QOL. A 10% to 20% difference in scores for the tool is considered
clinically meaningful. The test-retest reliability was .89 and internal consistency was .69.18
Caregiver burden was assessed using the Montgomery Caregiver Burden Scale. This 14-
item tool measures the impact of caregiving on three dimensions of burden: objective,
subjective demand, and subjective stress. Each item is scaled from 1-5, and higher scores
represent higher burden. Internal consistency for the three dimensions ranges from .81 to .
90.19.20 Caregiving skills preparedness was assessed using Archbold’s Caregiving
Preparedness Scale. This eight-item scale, scored from 0 to 4, evaluates FCG’s comfort with
the physical and emotional patient needs. Higher scores represent better preparedness.
Internal consistency ranges from 0.88 to 0.93.2

Patient’s QOL and symptoms were assessed using the Functional Assessment of Cancer
Therapy-Lung (FACT-L) tool. It contains 27 items that measures physical, social/family,
emotional, and functional well-being. The additional lung cancer subscale (LCS) assesses
disease-specific symptoms. All items are scored on a 5-point Likert scale (0=not at all;
4=very much). Higher scores indicate better QOL, and the total score ranges from 0 to
140.22 Spiritual well-being was assessed using the Functional Assessment of Chronic IlIness
Therapy-Spirituality Subscale (FACIT-Sp-12). This is a 12-item, 5-point Likert scale that
assesses sense of meaning, peace, and faith in illness. Total score ranges from 0 to 48, and a
higher score indicates better spiritual well-being.23 The Distress Thermometer (DT) was
used to assess patient and FCG psychological distress. The DT is an efficient, low-burden
screening tool, using a scale of 0 to 10 (higher score=more distress).24

Study Procedures

Patients and FCGs completed baseline questionnaires at enrollment. For the usual care
group, FCGs completed follow-up questionnaires at 7 and 12 weeks, while patients were
reevaluated at 6 and 12 weeks. For the intervention group, FCGs received the intervention’s
teaching component at 6 weeks following completion of patient teaching. This “delayed”
design was used to prevent treatment effect contamination between patients and FCGs. Data
collection for the intervention group were identical to the usual care group procedures. All
patient and FCG data were collected during in-person encounters at outpatient clinics or
through mailed questionnaires.

Statistical Analysis

Data processing included scanning demographic and outcome measures and importing
tracking data from an Access database. Data was analyzed using the Statistical Package for
the Social Sciences, v. 21 (IBM Corp. Released 2012. IBM SPSS Statistics for Windows,
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Version 21.0, Armonk, NY: IBM Corp.). All results are based on an intention-to-treat
analysis. Consented FCGs who completed their baseline measurement were included for
analysis (N=366). After an accuracy audit, data were matched by 1D, and missing data were
imputed using the SPSS Missing Values Analysis (MVA) procedure and the Estimation and
Maximization (EM) method. Missing data for FCGs whose patients died while on study
(N=24) were not imputed, as they were discontinued from the study. Selected demographic
data were compared by group (intervention vs. usual care) and by disease stage (stages I-I11
vs. V), using contingency table analysis and the chi square statistic, or student’s t-test,
depending on measurement level.

The study hypotheses for the four main outcomes (QOL, psychological distress, caregiver
burden, and caregiving skills preparedness), were tested using factorial Analysis of
Covariance (ANCOVA) controlling for baseline scores with disease stage as a blocking
variable and group as the factor. The three caregiver burden subscales were also collapsed
into high and low burden scores as established in the literaturel®20, and analyzed using
contingency tables with the chi square statistic. FCG data were then merged with patient
data, resulting in a total of 354 matched pairs to test the comparative analysis of patient and
FCG psychological distress and QOL. A factorial repeated measures ANCOVA was used
for this test, controlling for baseline scores with group as between subjects factor and the
two twelve-week scores (FCG and patient) as within subjects factor.

Baseline FCG Characteristics

After accounting for attrition, a total of 157 FCGs in the usual care group and 197 FCGs in
the intervention group who had baseline assessments were included in the primary outcome
analysis (N=354). Overall, 354 matched pairs (N=153 pairs for usual care; N=191 pairs for
intervention) were included in the analysis of patient and FCG outcomes.

We observed significant between-group differences in baseline FCG demographic
characteristics for work hours and race/ethnicity (Table 2). No statistically significant
differences were observed for any other demographic characteristics.

Quiality of Life and Psychological Distress

Multivariate analysis of QOL and psychological distress revealed that FCGs in the
intervention group had significantly improved QOL in the social well-being domain
compared to the usual care group, regardless of disease stage (Table 3). The intervention
group had significantly lower psychological distress compared to the usual care group,
regardless of disease stage. For spiritual well-being, FCGs in the usual care group had
significantly higher QOL compared to FCGs in the intervention group, regardless of disease
stage.

Caregiver Burden and Skills Preparedness

For caregiver burden subscale scores, we found that compared with FCGs in the usual care
group, FCGs in the intervention group reported significantly fewer problems with objective
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burden, or the perceived disruption of the tangible aspects of a FCG’s life (33%; p<.001).
The intervention group had significantly fewer FCGs with elevated subjective stress (13%)
compared with the usual care group (24%; p=.008). There were no associations between
groups for subjective demand, defined as the extent to which the FCG perceives care
responsibilities to be overly demanding (p=.376). We did not observe any statistically
significant differences between groups or by disease stage for caregiver skills preparedness
(Table 4).

Patient and FCG comparison

Post-hoc analysis of patient and FCG outcomes for QOL and psychological distress (Table
5) revealed that patient’s physical and social QOL was significantly higher than FCG QOL
in the usual care group (p=.008 and p=.001). FCGs reported higher psychological QOL than
patients, regardless of group assignment (p=.033 for usual care; p=.023 for intervention).
Patients had significantly higher spiritual QOL than FCGs for the intervention group (p=.
028). There were no statistically significant main or interaction effects for psychological
distress.

Discussion

Palliative care, as recommended by the IOM, consensus groups, and professional
organizations including the American Society of Clinical Oncology (ASCO), is an integral
component of quality cancer care. Over the last decade, several RCTs have tested the effects
of early palliative care for cancer patients, including patients with NSCLC. However, few
high-profile trials tested the concurrent effects of early palliative care on FCGs, and most
interventions were designed only for metastatic disease patients. To our knowledge, this is
one of the first large comparative trials that targeted FCGs of patients with all disease stages,
and where patients and their FCGs simultaneously participated in the intervention. This
approach is recommended by the National Consensus Project for Quality Palliative Care25,
and acknowledges that both the patient and family unit are affected by a cancer diagnosis.
This study also adds to the growing evidence that palliative care integrated with disease-
focused care benefits patients and FCGs across disease stages.

The intervention provided a replicable model for elements that should be included in FCG
palliative care interventions, including comprehensive FCG QOL assessment,
interdisciplinary care recommendations made concurrently for patients and FCGs as a unit,
and support of FCG’s QOL needs through education sessions. The tailored approach to
educational needs allowed for content delivery endorsed by each specific FCG as high
priority. Finally, although self-care is considered an essential content area for interventions,
a recent meta-analysis found that many published FCG interventions only included self-care
as a secondary focus or as an afterthought.26 Our focus on FCG’s self-care needs as a key
intervention component recognizes the importance of self-care in supporting FCG QOL.

Study results revealed that an interdisciplinary approach to palliative care for FCGs resulted
in significant improvements in social QOL, psychological distress, and caregiver burden.
Other studies have reported similar findings.2”:28 We did not observe significant differences
by group in FCG’s physical and psychological QOL, and caregiving preparedness. Studies
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have shown that increases in perceived preparedness may not be observed in the short-term,
but over longer time periods.2%:30 The short study follow-up (12 weeks) may have resulted
in the lack of statistical significance for preparedness, even though the scores improved.
Results for spiritual QOL revealed that FCGs in the usual care group reported significantly
improved scores compared to the intervention group. In our comparative analysis of patients
and FCGs, we also observed different intervention effect on psychological distress and
QOL. Although this analysis cannot definitively determine why the intervention did not
have a significant impact on spiritual QOL and had differential impact for patients and
FCGs, a possible explanation may be an insufficiency in the intervention “dose” and content
on supporting FCG’s spiritual QOL and other domains. The patient and FCG outcome
variations may be explained by differences in trajectory of distress and QOL. Identification
of the appropriate dosing of FCG interventions has been challenging, and future studies
should aim to determine an ideal dosing for FCG interventions, and better understanding of
the impact of concurrent palliative care on patient and FCG outcomes.26:31

Several study limitations warrant further discussion. The non-randomized design can result
in temporal bias related to care pattern changes over time, and may potentially serve as a
source of bias for intervention effect. However, the study was conducted in a relatively short
period of time (2009-2014) so effects should be minimal. Second, study design did not
allow for identifying specific intervention components that resulted in the observed FCG
outcomes. This could potentially involve a tremendous amount of resources, a larger sample
size, and study design that includes multiple treatment arms to deconstruct intervention
components and treatment effects. The inclusion of stages I-111 patients as “early” regardless
of treatments received may have contributed to the lack of differences when comparing
FCGs by patient’s disease stage. Finally, this was a single site trial, and findings may not be
generalizable to other disease populations and settings.

In conclusion, this study supports recommendations from the IOM and others for quality
cancer care through early, concurrent palliative care that includes FCGs from point of
diagnosis to end of life. Future studies are needed to test the long-term effect of
interventions on FCG QOL and resource utilizations, replicate the intervention in FCGs for
other cancer diagnoses, and assess its generalizability in community settings.
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Figure 1.
Caregiver Burden Subscales by Group*

*Percentage of FCGs in each of the subscales who answered “ok” or “quite high”
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Family Caregiver Education Session Content

PHYSICAL WELL BEING

Fatigue

Pain

Appetite

Dyspnea/Cough

Sleep

Nausea/Vomiting

Constipation/Diarrhea

Skin, Nail, Hair Changes

PSYCHOLOGICAL WELL BEING

Anxiety

Depression

Anger

Cognitive Changes

SOCIAL WELL BEING

Communication

Health Care Planning

Relationships

Social Support

Financial Burden

Sexuality

SPIRITUAL WELL BEING

Purpose/Meaning

Hope

Inner Strength

Redefining Self & Priorities

Uncertainty

Cancer. Author manuscript; available in PMC 2016 October 15.

Table 1

Page 11



Page 12

Sunetal.

(%ev) 6 (%eT) 2 (%6'7) 0T (%90) T lapuejs| o110ed J8YIO 10 UeliemeH aAlleN
200" (%672) 9 (%8€) 9 100° (%52 S (%eY) L UedLIBLIY UBJLIY 10 Xor|g
(%v°€T) 82 (%e8) €T (%6°2) 9T (%¢g'ST) G2 uelsy
(%0°1) 2 (%0) 0 (%0) 0 (%ez'T) 2 uelpuj uedlsWy
9%ey
(%62) 9 (%e'T) 2 (%650) T (%ey) L pauodaiun/umouxun
689" (%9°28) €8T  (%2'68) OVT  STO° (%228)8.T  (%0°68) ST ouneT/oluedsiH 10N
(%9°6) 02 (%9'6) ST (%8'TT) ¥2 (%L9) TT ouneT/oluedsiH
Aoty
000°T (%z'82) 65 (%2'82) St 120 (%9°€2) 8¥ (%b've) 95 Yoam Jad sinoy zg <
pafojdw3
1S9’ (%g9)TT (%t°9) 0T SLT (%%2) sT (%2€) 9 SBA
9UO|V BAIT]
(%6°22) 29T (%6°08) L2T (968'92) 9ST  (%T'28) €€T palaunied ‘paLie
96/, (%z'8) LT (%92) ¢T 80¢° (%6°2) 9T (%0'8) €T PaMOpIM ‘PaoJoAIq ‘pajesedas
(%6°€T) 62 (%S°1T) 8T (%g'sT) 1€ (%66'6) 9T a1buIs
snels [eleiN
(%8°0L) 8¥T  (%T'€9) 66 (%wv'zL) vT (%E'T9) 00T ab8]100
AT (%z'82) 65 (%g9g) LS 1.0 (%T'22) 8§ (%¥'28) 19 |0oyas ybiH/Arepuodss
(%0°T) (%9°0) T (%50) T (%ez'T)2 Jooyds Arejuswis|3
U&m_n_EoO uoneasnp3
o0 (%6°29) T2T  (%S'29) 90T ogc (969'09) €2T  (%8'€9) 0T alewad
(%T2v) 88 (%52¢) 1S (%v'6€) 08 (%2'9€) 65 3[en
l3pus
4 (%N (%) N q4 (%N (%) N
neAd N abers Hetess  P"PAY loneaeiu) oD ersn alqe1 e/

abe1s aseasig pue dnouo Aqg sansuisioerey) osiydelbowsq 904
¢39l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Cancer. Author manuscript; available in PMC 2016 October 15.



Page 13

Sunetal.

€Ll (09°7) O7'T (95°17) 9¢°T €Ll (09°T) O7'T (95°T) 92°T (AS)IN s8ssaul|1 21U0IYD JO # [e10 L
ves’ (TevT) vS'2S  (OT'ET) €2°2S  vES (TevT) ¥S'26  (9T'ET) €2°2G (as)w 8by
v18° (ece2)vz9z (cLsz)sTic 92T (6v'82) 8L T2  (T1'82) G¥'9¢C (aS) siesA xoed
vve (%¥9) § (%e'1T) 8 158" (%6°8) 8T (%0'8) €T syjuow aaiy) 1sed ui Aisbing
(%v'8s) Z€T  (%0'6Y) L2 (%.'69) €TT  (%8'2S) 98 Jaxows-uoN
v6T’ (%0'v€) T2 (%L°2v) L9 628’ (%66°9€) G2 (%2°8€) €9 Jows Jawliod
(%2°2) 9T (%e8) €T (%%2) sT (%9°8) ¥T 19¥ows waund
A101S1H BuIyjows Jo uonedIsse|D
(%S°12) S (%8°LT) 82 (%z'02) 7 (%9°6T) 2€ a1els 0} pauljoeqg
6£9" (%6'95) 6TT  (%T°T9) 96 evs (%9°09) €21 (%¥°99) 26 M0S$ <
(%S°12) S (%0°12) €€ (%2'6T) 6€ (%6'€2) 6€ M0S$ =/>
awoau|
(%L°02) €7 (%6'6T) 1€ (%8'12) vv (%5'8T) 0€ 8UON/IBIO
(%50) T (%90) T (%650) T (%69°0) T 1snUsApY Ae@ yiuanes
(%0T1) 2 (%0) 0 (%50) T (%9°0) T SS3UMM S.yeAoyar
(%6'T) ¥ (%0) 0 (%07) 2 (%z1) 2 SQT/uowlo
880° (%v€) L (%90) T T (%650) T (%ey) L Islyppng
(%S0) T (%0) 0 (%0) 0 (%9°0) T wisniAl
(%er) 6 (w22t (%6°2) 9T (%1€ S ysimar
(%zee) 69 (%8°12) ve (%2'22) 95 (%0'62) Ly aljoyred
(%9°ve) 22 (%v6y) LL (%T0p) 18 (%0°2¥) 89 ueIsal0ld
uoibifay
(%2°9) ¥T (%S2) ¥ (%S72) S (%0'8) €T 1Byo
(%8'12) 06T  (%T¥8) 2€T (%€'28) 29T (%9°0L) STT (ouneT sapnjour) SHYM
4 (%N (%) N 4 (%N (%) N
AT abers H-ebes  P"BAY oneaeiul oD ersn 3|l

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2016 October 15.



Page 14

Sunetal.

Author Manuscript

700 Janaq = $2409s Jaybiy {0T-0 = mmcmmw

sueawl u&w:_ud\m

dnoi9 30 10843 c_m_>_H

1ZT  9T9 T €6'S [el0L
vy 609 YET L6G 209 S8ET 06S  Al‘ewr] Z100 [eoL
809 E€TT OV9 886G 8yT /6G -l ‘Ale3
65T  2€9 08T ¥59 [el0L
evo’ SZ9  0LT YI'9 €59 I8T  Er9 Al 2100 [emuids
69 TFT G599 959 6LT 299 -1 ‘Ape3
LT 879 68T 009 [e10L
T00> ¥¥9 28T 029 TZ9 08T ET9  Al‘@e] z100 [e1oos
059 8yT 989 186 86T ¥8G -l ‘AJe3
8T €56 29T TS [el0L
€08 WS ST ¥ES  SES ST TS Al'eRT 27100 [ed16ojoydAsd
6€S 82T 6LS €S 69T 8ES  II-I‘Ae3
eLT 9TL 9,T 90°L [el0L
988’ Tl 29T 9L TTL 8LT  90L  Al‘ew] 2100 [eatsAyd
L0 88T LTL 80L 9LT 0L NI-l'Ape3
9eT 0z 88c 197 [e10l
010" €Y e¥Z SCv  vSY 68C Ovy  Al'aleT  (ssansip atow=taybiy 0T-0=abuey) ssausiq [ea160joydAsd
00 92z ST¥ 067 282 /8 lI-l‘Ape3
TUBN »X gs x ¥ a  x
awo2IN0O
aneA-d [6T=N) UuonueARIl| ({/ST=N)oted [ensn

abe1s aseasig pue dnolo Ag ‘100 pue ssansiq [ea160]0yaAsd 9D JO SISAfeuyy areLieAn|nA

€9l|qel

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2016 October 15.



Page 15

Sunetal.

Author Manuscript

uspJng aJow = S8109S _mcm_IN

sueawl umums._u,qm

dnou9 10 10843 ure

T
65C TVET 90'¢  69'€T [eloL
9TT 99T 8yC CLET 6VET 06C 09ET Al ‘@] (02—t = abuey) ssans annaslgng
Z0€T  69C O00€T 2OYT 92€ O08ET Il ‘Apes
89 T6'TT e EV'TT [eloL
296" S8TT Sz €0TT SETT OFE  9ZTT Al (0z— = 8Buen) puewaq annafang
9§'TT [6'C 9LTT €02CT 6ve ¢9TT NIl ‘Ape3
10 8T'TIZ 1Ty v [eloL
690’ 8T'T¢ 26C LETZ 6ETC €6€ 0GTZ Al (0g-9 = abuey) ;uaping aAnalao
YI'Te v2€ €60¢ ¢2ez 99% ¥0cz -l ‘Aue3
NIAUNEg YIAIDFEVD
€0 S5t 9.0 95°€ [eloL
160’ IS ¥.0 OVE VS  v.0 9ve Al ‘91 (pasedaad Janaq = s8109s Jaybly ‘G—T = abuey) ssaupaiedald Janibated
0L€ 190 ¥L€ SS€ 9.0 69€ -l 'Ape3
Tuen X as X X as  x
awo2IN0O
eneA-d  ({Z6T=N) uonuweAr|  (/ST=N)@se) [ensn

v alqel

Author Manuscript

ssaupatedald pue usping 994

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2016 October 15.



Page 16

Sunetal.

sueawl u&w:_c,qm

abeys pue dnoif usamiag uonoesau|

4

dnouo Jo 10843 c_m_>_N

"SJUBUOAWIOD INOJ BWES 3Y) PAUILIL0D 134 ‘JUBIaIP a1am SjuswNIsul OO 1d PUe 924 8sneasq $8109s Z 0] PaLuosue.) ._OOH

810" 0.9 /80" 660 9ST° 200 €00 €80- d
700 [emuids

¥S0- 60 90— 160" 90T 180" 904

100> 896"  T9T° 860 I8T° 6ST'- 860 €8T- Id
100 [ea1fojoydAsd

€00° 2€6° 680° 900 60T 20T- 924

800" 650° 60T V16 8YT° Z€T S9. ¥80°  d
100 [e100S

621" S6'0 ¥ET'  LE€T- SOT 9vT- 924

ST0 982" 000 €8 GET" 9yg- 8TT [Z€- M
100 [easAud

910' 00T 0S0° 9T0- TOT 8S0- 924

L1e vST  GgZz 6TC 62C STE 0L 60€ M
ssansiq [ed1bojoyahsd

Ty 6€C 0Z¥ 69F 867 8SY 904

guonoeR|  [UBN X as X eX as X

anen-d

(T6T=N) uonuanBIU|

(€ST=N)@re) [ensn

awooINO

G 9lqel

Author Manuscript Author Manuscript

1100 pue ssansig 9D pue Jualled Usamiag saoualapa

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2016 October 15.



