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Abstract
Context. Little research has explored coping skills praciiceslation to symptom outcomes in
psychosocial interventions for cancer patientstaed family caregivers.
Objectives. To examine associations of coping skills practaceyimptom change in a telephone
symptom management (TSM) intervention delivereccaorently to lung cancer patients and
their caregivers.
Methods. This study was a secondary analysis of a randonpietitrial. Data were examined
from patient-caregiver dyads<51 dyads) that were randomized to the TSM intetfean
Guided by social cognitive theory, TSM involved foveekly sessions where dyads were taught
coping skills including: a mindfulness exerciseidga imagery, pursed lips breathing, cognitive
restructuring, problem solving, emotion-focusediogpand assertive communication.
Symptoms were assessed, including patient andigarggsychological distress and patient pain
interference, fatigue interference, and distreldad to breathlessness. Multiple regression
analyses examined associations of coping skillstipeaduring the intervention to symptoms at 6
weeks post-intervention.
Results. For patients, greater practice of assertive comoatiain was associated with less pain
interference £=-0.45,p=0.02) and psychological distreg#s-{0.36,p=0.047); for caregivers,
greater practice of guided imagery was associatt#dless psychological distres60.30,
p=0.01). Unexpectedly, for patients, greater pcactif a mindfulness exercise was associated
with higher pain £=0.47,p=0.07) and fatigue interferenc&=0.49,p=0.04); greater practice of
problem solving was associated with higher distrekged to breathlessnegs(.56,p=0.01)

and psychological distress<0.36,p=0.08).



Conclusion. Findings suggest the effectiveness of TSM maetmeen reduced by competing
effects of certain coping skills. Future intervens should consider focusing on assertive

communication training for patients and guided isrgdor caregivers.
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Introduction
Cancer is often conceptualized as a “dyadic disehaecan profoundly impact the

patient and his or her family caregivér.Thus, numerous psychosocial interventions have
focused on improving outcomes for cancer patienegiger dyads:* Dyadic interventions have
shown small to moderate effects on prevalent issoelsiding patient and caregiver
psychological distress (i.e., depressive and apsiginptoms)” and patient pain® fatigue! and
distress related to breathlessneddnfortunately, little is known about the effeetizomponents
of these complex interventions. Studies explonrtgrvention components in relation to
outcomes have been limited in cari¢gand non-cancer medical populatidfslespite being an
important step in developing efficacious interveng®***

Some studies have explored associations betweenvaémtion components (e.g.,
participant coping skills practice) and outcomesan-dyadic psychosocial interventions for
cancer patient$** First, Andersen and colleagdemalyzed an RCT testing a group-based
intervention for breast cancer survivors. Greptactice of relaxation exercises was associated
with less psychological distress and nurse-rataetbsyms post-intervention. Reduction in
symptoms was also predicted by use of assertivemtonitation with medical providers.

Similarly, Cohen and Friédrandomized breast cancer patients to either gbased cognitive-
behavioral therapy or relaxation training. Greaierctice of the skills taught in both conditions
was related to post-intervention reductions in psyagical distress, sleep difficulties, and
fatigue. Lastly, Chan and colleagtfesxamined an RCT testing a psychoeducation and
progressive muscle relaxation program for patienitis advanced lung cancer. Greater practice
of progressive muscle relaxation was related toced breathlessness intensity and fatigue post-

intervention. These studies provide preliminariglernce that coping skills practice is related to



reductions in certain symptoms. To our knowledgayever, no studies have explored these
associations in a dyadic intervention for canceiepss and caregivers.

The objective of the present study was to examsse@ations between coping skills
practice and symptom change in a telephone symptanagement (TSM) intervention
delivered concurrently to lung cancer patients thedr caregivers® TSM focused on patient
and caregiver well-being and the management oépasiymptoms through a blend of cognitive-
behavioral and emotion-focused strategies. Easti@eincluded social cognitive theory-based
determinants of behavior chandé?such as enhancing knowledge of symptoms and coping
skills, setting coping skills practice goals, ass&gbarriers to practice, modeling adaptive
coping behavior, and enhancing social support.

In a pilot RCT, four sessions of TSM were compéarefbur sessions of an
education/support condition, and no significantesn-group differences were found for the
main outcomes? However, this global analysis did not allow uslaiermine if certain coping
skills were related to improved outcomes. We ttarsducted a secondary analysis of this pilot
trial. Based on social cognitive thedr#”and previous researéfi* we hypothesized that
greater practice of coping skills (i.e., noticirayiads and thoughts, guided imagery, pursed lips
breathing, cognitive restructuring, problem solyiamotion-focused coping, and assertive
communication) during the intervention would betetl to fewer symptoms for patients (i.e.,
pain interference, fatigue interference, distretsted to breathlessness, and psychological
distress) and caregivers (i.e., psychological essty at 6 weeks post-intervention.

Methods

Participants and Setting



Study procedures have been reported previdishil procedures were approved by the
Indiana University Institutional Review Board (Qtaltrials.gov number NCT01993550).ung
cancer patients and their family caregivers weceuited between March 2013 and April 2015
from three medical centers in Indianapolis, INti€td inclusion criteria included: 1) age > 18
years; 2) at least 3 weeks post-diagnosis of lamger; 3) at least moderate severity for one or
more symptoms at recruitment, including: anxiegpmrssive symptoms, pain, fatigue, or
breathlessness; 4) a consenting family caregivet;59 adequate English fluency. Patient
exclusion criteria included: 1) significant psydhi@or cognitive impairment; 2) previously
providing feedback on the interventi6h3) current participation in another psychosodiatly;
or 4) receiving hospice care. Caregiver inclugioteria included: 1) age > 18 years; 2) living
with the patient or visiting regularly; and 3) adate English fluency. Caregiver exclusion
criteria included: 1) current participation in anet psychosocial study; 2) previously providing
feedback on the interventiGpr 3) significant psychiatric or cognitive impaient.

Fifty-one dyads were randomized to TSM, and 75%pdetad three or four sessions.
There was 31% attrition from allocation to 6 wepkst-intervention. Half of the attrition (8/51
dyads) was attributed to the patients’ decliningltieor death, and the other half was attributed
to lack of interest. Additional study flow infortiian has been reported previoudly.

Procedures

This study used a within-subjects design to anatlga from participants who were
randomized to TSM in a pilot RC*f. Assessments (i.e., baseline and 2 and 6 weeks pos
intervention) were conducted by a research assigtam was blinded to the participants’ study
condition. The current analyses explore symptoangks from baseline to 6 weeks post-

intervention, as we were interested in potentiatained effects of coping skills practice.



Telephone Symptom Management (TSM). Additional details about TSM are presented in the
Supplemental Materials. Briefly, TSM was a maraedi symptom management intervention,
consisting of four weekly 45-minute sessions deédeby licensed clinical social workers.
Patients and caregivers participated in the intgfea concurrently by speakerphone. Each
participant received a notebook with handouts ahdrcstudy materials (e.g., a CD with guided
relaxation exercises).

Each TSM session focused on different coping skalt&l regular practice was
emphasized. In session 1, three coping skills weseribed and practiced: noticing sounds and
thoughts (a mindfulness exercise); guided imagamy; pursed lips breathing. Session 2 focused
on coping with distressing thoughts based on tpe tf thought, including: 1) cognitive
restructuring for unrealistic thoughts; 2) probleaiving for realistic thoughts about a
controllable situation; and 3) emotion-focusedtsgges (e.g., emotional processing) for realistic
thoughts about uncontrollable situations. Ses3itotused on assertive communication.
Session 4 focused on scheduling pleasant activpigsng activities, and a plan for continued
coping skills practice.

Measures

Sociodemographic and Medical Information. Participant demographics were self-reported at
baseline and medical information was collectedwealical record review.

Coping Skills Practice. During sessions 2 through 4, participants werecskeeport the
number of times they each practiced specific copkilis in the past week. The therapist
reviewed any skills that participants did not récdlhe present analysis only includes coping
skills practice data from session 4 because thptucad the majority of the skills taught in TSM.

Practice of the following coping skills was assessmticing sounds and thoughts, guided



imagery, pursed lips breathing, cognitive restrunty problem solving, emotion-focused
coping, and assertive communication.

Outcome Measures. All outcome measures were well-validated for wié cancer patients and
their caregivers. Patient symptoms were assessnrd: ) the pain interference subscale of the
Brief Pain Inventory — Short Forfi?®2) the fatigue interference subscale of the Fatigu
Symptom Inventory? and 3) an item assessing distress related toHiesahess from the
Memorial Symptom Assessment ScalePatient and caregiver psychological distress was
assessed using the Patient Health Questionnair®-@#>°and the Generalized Anxiety
Disorders scale (GAD-7*' The PHQ-8 and GAD-7 scores were highly correléted0.65 to
0.87) and were combined for an overall measuresptipological distress.

Satistical Analyses

Preliminary analyses were conducted to charaeté¢hie data. A Winsorization
transformation was applied to reduce the influesfagleven outliers (i.e., scores >3) in the
coping skills practice datd. No outliers were identified for the outcome measu Missing
data were imputed in LISREL 83using the Markov Chain Monte Carlo (MCMC) mett8d.
An MCMC imputation algorithm included all of thetoomes, coping skills, and two auxiliary
variables denoting the reason for attrition. Tatadets were imputed for patient variables and
ten datasets were imputed for caregiver variables.

Analyses of associations between coping skillstpr@a@nd symptom change were
planned before data collection began. Multiple@ssion analyses were conducted in SP&S
examine associations of coping skills practiceytogoms at 6 weeks post-intervention, while
controlling for the baseline level of the respeetsymptom. Five regression models were tested.

Patient and caregiver variables were examinedparsge regressions due to the sample size,



which precluded the use of dyadic analy$eShe regressions were conducted on each imputed
dataset; the results were then averaged usinglmedeleveloped by Rubifi. Previous studies
reported moderate associations between coping skill outcomes, withweights > 0.36:**

Thus, we noted moderate associations regardleébe pfvalue, given that statistical significance
can be heavily influenced by factors such as sasipé®

Results

Descriptions of Participants, Coping Skills Practice, and Outcome Measures

Participant characteristics are presented in Bablend 2. Descriptive statistics for
coping skills practice and outcomes are presemtddbles 3 and 4.
Multiple Regression Results

Results from averaged multiple regression analgsegresented in Table 5. All of the
regression models explained significant variabilitgymptoms at 6 weeks post-intervention,
including 40% of patients’ pain interference, 44#patients’ fatigue interference, 38% of
patients’ distress related to breathlessness, 498ateents’ psychological distress, and 64% of
caregivers’ psychological distress. Consistenthwiir hypotheses, greater practice of assertive
communication demonstrated significant, moderase@ations with less pain interferenge{
0.45,p=0.02) and less psychological distres-0.36,p=0.047) for patients; greater practice of
guided imagery demonstrated a significant, modexsseciation with less psychological distress
(6=-0.30,p=0.01) for caregivers. Contrary to our hypothegesater practice of noticing sounds
and thoughts demonstrated a significant, modessecsation with higher fatigue interference
(6=0.49,p=0.04) and a non-significant, moderate associatitim higher pain interference
(6=0.47,p=0.07). Additionally, greater practice of problsolving demonstrated a significant,

moderate association with higher distress relaidate¢athlessnesg<0.56,p=0.01) and a non-
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significant, moderate association with higher psjyogical distressf=0.36,p=0.08) for
patients. The remaining coping skills demonstratadll, non-significant associations with
patient and caregiver outcomes.

Discussion
The purpose of this study was to identify effectboping skills in a telephone-delivered

symptom management (TSM) intervention for symptaeriahg cancer patients and their family
caregivers. Linking coping skills to symptom outees may inform the development of highly
efficacious intervention§** Our hypotheses were based on social cognitiveryfiie?* and
previous researCi! suggesting that greater practice of coping skills/ reduce specific
symptoms. We found that practice of certain cogikiis during the intervention was associated
with post-intervention improvement in some symptphwvever, practice of other skills
demonstrated small, non-significant effects or matieeffects opposite of those hypothesized.
These findings provide important information fomgytom management interventions in this
large, understudied population.

First, consistent with our hypotheses, greatertm@aof assertive communication during
the intervention was associated with less pairrfietence and psychological distress for patients
at 6 weeks post-intervention. Andersen and colledgeported a similar effect in their
component analysis of a psychosocial interventorbfeast cancer patients. In TSM, dyads
were taught to use assertive communication to olstedical attention for symptoms as well as
communicate thoughts and feelings and elicit s@tipport. Prior studies have shown that
eliciting social support can reduce multiple synmpgdfor cancer patients, including pain and
psychological distress**® Indeed, symptoms are often exacerbated wherienpdbes not
receive sufficient practical assistance. Assertm@munication training may improve symptom

management in lung cancer patients.
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Also consistent with our hypotheses, greater pracif guided imagery during the
intervention was associated with less psychologicsdtess for caregivers at 6 weeks post-
intervention. Guided imagery is frequently tauightognitive-behavioral interventions, which
tend to produce short-term benefits for cancergiaees’*** Few dyadic interventions have
included caregivers of lung cancer pati€itspwever, the current findings suggest guided
imagery may be beneficial for managing psycholdgicstress in this population.

The practice of two coping skills (i.e., noticingusds and thoughts, problem solving)
was associated with increases in certain symptomgdtients. These results should be
interpreted cautiously as they are inconsistertt wiher studie™ First, greater practice of
noticing sounds and thoughts during the intervenivas associated with higher pain and fatigue
interference at 6 weeks post-intervention. Thigig skill is derived from mindfulness-based
therapies that encourage experiencing the presememt non-judgmentally and with
acceptanc&® Mindfulness-based interventions are often mudgéo than TSM and focus
exclusively on this approadfi*® In TSM this skill may have heightened patientsaseness of
their symptoms, but may not have provided enoughitrg for patients to experience less
symptom interference. Second, greater practiggadlem solving was associated with higher
distress related to breathlessness and psycholatsteess for patients at 6 weeks post-
intervention. Numerous dyadic interventions inaarpopulations have included problem
solving and demonstrated symptom reductichsiowever, these interventions rarely included
lung cancer patients and taught a variety of copkilds. Without component analyses or
dismantling studies it is impossible to disentangtividual coping skill effects. There are other
explanations for the current findings, such asispsrassociations. For example, breathlessness

often increases concurrently with disease progvasSi Patients with worsening disease may
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increase their use of problem solving to addressanaus concerns (e.g., treatment decisions),
leading to a spurious association with breathlesstigough deteriorating health. Further
research is needed to determine whether aspestsdfulness interventions and problem-
solving approaches are beneficial for lung canegiepts.

Practice of other coping skills showed small, n@migicant associations with patient and
caregiver symptoms. TSM may have been too brigfrgthe number of coping skills that were
taught and the severity of participants’ symptorAsmeta-analysis of interventions with
caregivers of cancer patients found that a higbhsedi.e., number of sessions and hours) of
coping skills based interventions produced betpirg efforts: However, intervention dose
was positively associated with caregiver depressyweptom$ and, in a meta-analysis of dyadic
interventions, dose was unrelated to patient outcomes. AddiipriBSM was delivered via
telephone which may have limited participants’ iptio learn skills that could be demonstrated
in-person.

There are numerous strengths of this study thatvarth noting. To our knowledge, this
was the first study to report associations betwagaing skills practice and outcomes in a dyadic
intervention for cancer patients and their caregiveét included a rigorous longitudinal design
with blind assessments of outcomes, in-depth tgiof staff, and fidelity monitoring.
Additionally, data imputation with auxiliary varibds was utilized to increase the accuracy of
parameter estimatés.

Limitations of this study and future research diats should be noted. Associations
between coping skills and outcomes are consisteghtoausality but may be attributed to
spurious, reciprocal, or indirect effeétsOnly an RCT comparing individual coping skillsxca

definitively support causal claims. Future studiBeuld consider using a multiphase
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optimization strategy (MOST) design to identify aedt intervention componerts.There was
also an increased potential for error given thetiplel analyses. Moreover, the relatively small
sample size likely reduced the accuracy of therpatar estimates. Larger studies would allow
for dyadic analyses, inclusion of covariates, axmlagation of symptom clusters. Exploring
coping skills in relation to symptom clusters wotd#te into account the co-occurrence of
cancer-related symptoms.Lastly, whether these findings generalize to aemyzographically
and ethnically diverse sample requires further stigation.

Our findings demonstrate the utility of analyzimgervention components in relation to
outcomes in psychosocial interventions: competimdysmall effects of certain coping skills
likely reduced the effectiveness of TSM. Futurtenventions should consider focusing on
assertive communication training for lung canceigods and guided imagery for their
caregivers, as practice of these skills was assatwsith improved outcomes. In recent years,
there has been an increased focus on brief, thdrorgn symptom management interventions for
cancer populations. Effective components of the®eventions must be identified and tested in
order to advance this field of study and, ultimgteéduce the burden of cancer.
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Table 1. Patient and Caregiver Characteristicsaaebne

Patients Caregivers
(n=51) (n=51)

Sex,n (%)

Male 23 (45.10) 14 (27.45)

Female 28 (54.90) 37 (72.55)
Age

Mean 8D) 63.47 (7.68) 56.33 (14.09)

Range 45 - 85 20-76
Racen (%)

Non-Hispanic White 45 (88.24) 44 (86.27)

Missing 0 (0.00) 1(1.96)
Employment status) (%)

Employed full-time or part-time 9 (17.65) 25(20)

Retired 25 (49.02) 16 (31.37)

Unemployed/other 17 (33.33) 11 (21.57)

Missing 0 (0.00) 1(1.96)
Household incomen (%)

$0 — $20,999 10 (19.61) 8 (15.69)

$21,000 — $50,999 12 (23.53) 11 (21.57)

$51,000 — $99,999 13 (25.49) 17 (33.33)

$100,000 or more 7 (13.73) 9 (17.65)

Missing 9 (17.65) 6 (11.76)



Years of education

Mean 8D)

Range

Married/living with partnern (%)

Smoking status) (%)

Never smoked (or smoked < 100 cigarettes)

Formerly smoked

Currently smoke

Caregiver’s relationship to the patient(%o)

Spouse/partner

Son/daughter

Other family member or friend

Caregiver lives with the patient,(%0)

12.92 (2.22)
9-19

35 (68.63)

1676)
34 (66.67)

11 (21.57)

22

13.94 (2.85)
8- 20

41 (80.39)

27 (52.94)
16 (31.37)

8 (15.69)

32 (62.75)
9 (17.65)
10 (19.61)

37 (72.55)

SD = standard deviation.



Table 2. Patient Medical Information at Baseline=$1)

Study siten (%)
Indiana University Simon Cancer Center
Roudebush VA Medical Center
Eskenazi Health hospital in Indianapolis
Type of lung cancen (%)
NSCLC
SCLC
Stage of cancen (%)
Stage |-l NSCLC
Stage IV NSCLC
Limited-stage SCLC
Extensive-stage SCLC
Time since diagnosis in years
Median 8D)
Range
Missing,n (%)
Treatments received, (%)
Chemotherapy
Radiation
Chemoradiation
Surgery

Patients’ ECOG score

39 (7p.47
10 (19.61)

2 (3.92

44 (86.27)

7 (13.73)

25 (49.02)
19 (37.25)
3 (5.88)

4 (7.84)

0.57 (2.12)
0.07 - 11.99

1 (1.96)

27 (52.94)
13 (25.49)
12 (23.53)

24 (47.06)

23
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Mean 8D) 1.43 (0.92)

Range 0-3

D = standard deviation; NSCLC = non-small cell lwagicer; SCLC = small cell lung cancer;

ECOG = Eastern Cooperative Oncology Group.



Table 3. Descriptive Statistics for Patient andeQarer Coping Skills Practice & 38 Dyads)

Coping skill Patients Caregivers
Noticing sounds and thoughts
Mean €D) 5.63 (5.60) 5.34 (6.42)
Range 0-23 0-24
Guided imagery
Mean &D) 4.61(5.18)  3.95 (3.54)
Range 0-22 0-14

Pursed lips breathing
Mean 8D)
Range
Cognitive restructuring
Mean 8D)
Range
Problem solving
Mean €D)
Range
Emotion-focused coping
Mean €D)
Range
Assertive communication

Mean 8D)

Range

6.75 (8.52)

0-30

3.85 (4.38)

0-16

4.75 (4.77)

0-17

4.83 (4.50)

10.47 (13.70) 5.95 (8.33)

6.41 (8.59)

0-32

3.26 (4.66)

0-17

4.93 (4.87)

0-19

4.29 (3.88)
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D = standard deviation. Coping skills practice wasessed at the beginning of intervention
session 4 and represents the amount of practite iprevious week. All statistics computed
after outliers were transformed.

%0ne patient response was missing for this copiilg(sk= 37).
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Table 4. Descriptive Statistics for Patient andeQarer Outcomes

6 Weeks Post-

Outcome Baseline intervention
Patient pain interference
n 51 34
a 0.96 0.95
Mean ED) 2.27 (2.75) 2.66 (2.77)
Range 0-10 0-9
Patient fatigue interference
n 50 35
a 0.94 0.94
Mean &D) 22.43 (17.19) 20.11 (17.09)
Range 0-60 0-66
Patient distress related to
breathlessness
n 51 35
ol -- -
Mean €D) 1.22 (1.12) 1.20 (1.23)
Range 0-4 0-4
Patient psychological distress
n 50 35
a 0.89 0.91
Mean £D) 12.43 (8.78) 10.77 (8.13)
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Range 0-39 1-39

Caregiver psychological distress

n 50 35

a 0.93 0.93
Mean €D) 11.76 (10.26) 9.83 (9.35)
Range 0-41 0-36

a = alpha coefficientSD = standard deviation. The variability in sampleess due to missing
items.
®Alpha coefficient was not computed for distressted to breathlessness because it was

measured using one item.



29

Table 5. Multiple Regressions of Coping Skillsd®i@e Predicting Lung Cancer Patients’ Symptoms b1) and their Family Caregivers’

Psychological Distressi= 51).

95% ClI forB F p-
Outcome Predictor R B B SEB Lower Upper (8,42) t Value
Patient pain interference
0.40 3.58 0.0Z
Pain interference at baseline 0.41 0.43 0.38 0.15 0.70 3.23 0%02
Noticing sounds and thoughts 47 0.26 037 <001 051 2.06 0.07
Guided imagery -0.14 -0.09 037 -0.34 0.17 -0.660.49
Pursed lips breathing -0.22 -0.05 019 -0.11 0.01 -1.66 0.13
Cognitive restructuring 0.04 0.01 0.24 -0.09 0.12 0.27 0.75
Problem solving 0.05 0.04 0.37 -0.23 0.30 0.25 .750
Emotion focused coping -0.04 -0.03 034 -0.24 70.1 -0.26 0.70
Assertive communication -045 -031 035 -054 -0.07 -2.67 0%2
Patient fatigue
4.28 <0.0F

interference

0.44



Patient distress related to

breathlessness

Fatigue interference at baseline
Noticing sounds and thoughts
Guided imagery

Pursed lips breathing

Cognitive restructuring

Problem solving

Emotion focused coping

Assertive communication

0.38
Distress related to
breathlessness at baseline
Noticing sounds and thoughts
Guided imagery
Pursed lips breathing

Cognitive restructuring

650 048 035 0.24 0.72

P49
-0.01
-0.01
-0.01
0.18
-0.22

-0.28

0.4%

<0.01

0.27

-0.01

-0.11

153 084 0.13 2.93
-0.04 084 -1.45 1.36
-0.02 042 -0.36 0.32
-0.02 053 -0.57 5.

0.74 085 -0.70 2.18

-0.82 076 -1.97 30.3

-1.11 0.80 -2.39 180.

3.28

044 037 017 071
<0.01 0.240.16 0.10
0.06 0.24 -0.04 0.17
<001 0.14 -0.03 20.0

-0.01 0.15 -0.05 0.

30

4.06 <0°1
2.21 0%04
-0.050.67
-0.10 0.63
-0.06 0.68
1.03 .350
-1.46 0.24
-1.74 0.10
0.0¢
3.33 <0.0¢
-0.02 0.76
1.27 240.
-0.04 0.58
-0.68 0.52



Patient psychological

distress

Caregiver psychological

distress

Problem solving
Emotion focused coping

Assertive communication

0.49
Patient psychological distress
at baseline
Noticing sounds and thoughts
Guided imagery
Pursed lips breathing
Cognitive restructuring
Problem solving
Emotion focused coping

Assertive communication

0.64

0.86 0.16
-0.29  -0.07
022  -0.06

0.28  0.27
0.18  0.28

0.02  0.03
0.12  0.07
028  0.27

036 0.74
-0.20  -0.37
-0.36 -0.70

0.25 0.05 0.26
0.21 -0.16 10.0
0.22 -0.15 030.

5.14

038 0.01 0.3

0.59 -0.4@.96
0.60 -0.66 0.72
0.30 -0.09 0.24
0.38 -0.01 0.55

0.60 0.04 1.44
054 -0.93 0901

057 -1.34 -0.06

9.72

31

3.02 0%01
-1.80 0.10
-1.29 0.21

<0.0F
2.16 0.10
0.82 0.46
0.10 690.
0.93 0.43
1.95 0.08

2.16 0.08
-1.37 0.28

-2.22 0.647

<0.0F
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Caregiver psychological

distress at baseline 0.67 0717 035 050 0.92 7.12 <0.0F
Noticing sounds and thoughts 0.02 0.04 0.57 -0.59.68 0.08 0.73
Guided imagery 030 -1.01 060 -1.75 -0.28 -2.78 0?01
Pursed lips breathing -0.01 -0.01 045 -041 0.40 -0.08 0.77
Cognitive restructuring -0.28 -0.38 041 -0.68 .08 -2.44 0.10
Problem solving 0.23 0.59 0.59 -0.09 1.26 1.77 .140
Emotion focused coping -0.08 -0.22 064 -1.02 805 -0.46 0.55
Assertive communication 0.03 0.112 0.67 -0.79 1.00 0.19 0.63

Outcomes were assessed at 6 weeks post-interver@ioping skills were assessed at the beginningtefvention session number 4.
Psychological distress refers to depressive anensymptoms. Parameter estimates are averadésiofputed datasets, wiSie adjusted to
account for the variance between imputations. uweveraging, some confidence intervals do nouohelzero despite havingoavalue > 0.05.
%-value < 0.05.

®Moderate effect, defined gawveight > +/- 0.30.
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Supplemental M aterials

A randomized controlled pilot trial compared a&f#ione-delivered symptom
management (TSM) intervention to an education/stipgondition for symptomatic lung cancer
patients and their family caregivers. The resoiithis trial have been reported previouslyve
conducted a secondary analysis of this trial tovena if greater practice of coping skills (i.e.,
noticing sounds and thoughts, guided imagery, pulips breathing, cognitive restructuring,
problem solving, emotion-focused coping, and assedommunication) during the TSM
intervention would be related to fewer symptomspfatients (i.e., pain interference, fatigue
interference, distress related to breathlessnadspsychological distress) and caregivers (i.e.,
psychological distress) at 6 weeks post-interventiohe following sections provide additional
study information, including the theoretical fran@Wwand research that guided TSM as well as
detailed descriptions of session content. We ialdade specifics about the education/support
condition. However, it is important to note thiag¢ tcurrent study used a repeated-measures
design to analyze data from participants randomiagtde TSM arm.
Training of Study Therapists and Fidelity Monitoring

TSM and the education/support condition were betfivered in four, 45 to 60 minute
weekly phone sessions by licensed clinical soc@kers with experience working with medical
populations. All social workers were trained bipleD-level clinical psychologist through role-
plays of sessions and didactic instructions. Seadekers also received weekly, individual
supervision by the psychologist. All sessions wardiorecorded, and 53% of the recordings
were reviewed and rated using a study fidelity raeas Therapist adherence to the protocol was

high, with an average fidelity rating of 97.5% a&s&tudy conditions.
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Telephone-delivered Symptom Management Intervention (TSM) Overview

TSM was a manualized protocol that involved a blehdognitive-behavioraf® and
emotion-focusetistrategies for managing symptoms in lung canceéema and their family
caregivers. TSM focused jointly on patient andegarer well-being and the management of
patient symptoms, including: 1) patient pain ireeghce; 2) patient fatigue interference; 3)
patient distress related to breathlessness; 4maisychological distress; and 5) caregiver
psychological distress. These symptoms were tgdstcause they are highly prevalent in lung
cancer patients and their caregivérand are amenable to non-pharmacological intervefti°

Each TSM session included social cognitive the@geda determinants of behavior
change;*?such as enhancing knowledge of symptoms and cafitlg, setting coping skills
practice goals, assessing barriers to practiceeghmydadaptive coping behavior, and enhancing
social support through joint practice of the skillBhe coping skills taught in TSM were
hypothesized to improve patient and caregiver Wweiitg and patient symptoms based on social
cognitive theory**?and previous research in cancer and other mepligallations>****
Specifically, improvement in outcomes was hypothesito be mediated by mechanisms such as
increased self-efficacy (i.e., confidence in orabdity to manage symptomis)?and decreased
physiological arousdf*°

TSM focused on training in coping skills that afeen incorporated in cognitive-
behavioral therapy (CBT)-based symptom manageméenvientions:® These CBT-based skills
have been studied in various cancer populafidh’and included relaxation techniques,
cognitive restructuring, problem solving, asserteenmunication, scheduling pleasurable
activities, and activity pacing. TSM also includeaining in emotion-focused coping strategies

to help patients and caregivers with realistic @ns about uncontrollable situations — which
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cannot be appropriately addressed with cognitiseweturing or problem solvintf. Consistent
with CBT-based approach&s®*®the skills taught in TSM were designed to helpgras and
caregivers cope with or change thoughts, feeliagd,behaviors that may be exacerbating their
symptoms.

Prior to the first TSM session, each dyad membegived a notebook that included an
appointment reminder sheet, a calendar, sessiaoh#s) coping skills practice reminders and
tracking sheets, and a CD with guided practiceskibs from the first session. Patients and
caregivers participated in the sessions concuyrerdlspeakerphone. If the dyad did not have
access to a speakerphone, they were sent one Wiafaah of the four sessions were held on a
weekly basis for approximately 45 minutes.

TSM Session 1. The therapist began by building rapport with thadlipy asking general
guestions about their lives (e.g., employment, kgnaind the patient’s cancer (e.g., date of
diagnosis, treatment history). Following, the #pest provided a rationale for the intervention
and an overview of the sessions. The cognitiveabieinal model of symptoms was presented,
noting how lung cancer and its treatment can imgaetlyad’s thoughts, feelings, activities, and
physiological responsés® Each dyad member was asked to describe one leagetin any of
these areas since the lung cancer diagnosis. &elaxvas then introduced as an important skill
for coping with physical symptoms as well as emuiadistress:*

The rationale for the relaxation exercises was thdored to the dyad’s symptoms. For
example, if the patient was reporting distressiaig prelaxation was discussed as a means of
reducing muscle tension and distracting from paifthree coping skills were then described

and practiced during the session, including nogicgaunds and thoughts (a mindfulness
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exercise), guided imagery, and pursed lips bregthifor between-session practice, the dyad
was instructed to listen at least once per dayG@®avith guided practices of these coping skills.

TSM Session 2. The therapist began by reviewing the between-segsactice of the
coping skills, including any barriers to practicirmsnd assessed the dyad’s symptoms over the
past week. Following, a rationale for examiningtiissing thoughts was presented based on
Beck’s cognitive theory”? Specifically, the therapist explained that eves/bas thoughts
constantly going through their minds, known as mnattic thoughts. Some automatic thoughts
are helpful and true, whereas others can be unifi@phot true. Identifying and examining
automatic thoughts was described as a way to utagheksnood changes and cope more
effectively with lung cancer and symptoms.

The therapist asked the patient to think of a reckallenging event related to his or her
lung cancer. The patient was assisted in idengfyhoughts and emotions related to the event.
Using a handout, the therapist helped the patietgrchine whether the thoughts were realistic or
unrealistic. If the thoughts were realistic, tlai@nt decided whether they pertained to a
controllable or uncontrollable situation. The #@st then directed the patient to different
handouts depending on the nature of the thought fealistic or unrealistic) and situation (i.e.,
controllable or uncontrollable). One of three capstrategies was then presented, including
cognitive restructuring for unrealistic thoughtsollem-solving for realistic thoughts about a
controllable situation, or emotion-focused stragedor realistic thoughts about an
uncontrollable situatiofi™*

First, if the patient reported unrealistic thougl@s., “I can’t do anything because of this
pain”), cognitive restructuring was practicéd? Specifically, the therapist helped the patient

identify automatic thoughts about the event and tegher evidence for and against the
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thoughts. The therapist then assisted the patiedgveloping a more adaptive thought; that is, a
thought that considers all of the evidence anddeadess distress. Second, if the patient
reported realistic thoughts about a controllaktigasion (e.g., “I am in a lot of pain”), problem-
solving techniques were presented and a plan fireading the situation was developad.

Third, if the patient reported realistic thoughi®at an uncontrollable situation (e.g., “My
disease is progressing”), possible emotion-focssedegies were discussed and a written plan
was developed. Emotion-focused strategies incleme@ging in self-soothing activities and
disclosing emotions to othets.

After the patient completed the exercise, the fhistaepeated these steps with the
caregiver (i.e., examining recent thoughts relabeithe patient’s lung cancer and using one of
the three coping strategies to address these tkg)ughhe therapist then used handouts to
explain any of the three coping strategies thaewet already discussed with the dyad. For
between-session practice, the dyad was instruotadd the coping skills practice CD at least
once per day. Additionally, they were asked tcheadte down a few thoughts when they had
strong emotions during the week. Using a handbat; were asked to practice the appropriate
coping strategy based on the type of thought arsitisation*

TSM Session 3. The therapist began by reviewing the between-segsactice of the
coping skills from the prior sessions and asseisadyad’s symptoms over the past week. An
overview of assertive communication was provided, @ach member of the dyad identified
challenges in communicating with the other dyad tmemnegarding lung cancer (e.g., discussion
of patient symptoms or medical treatment decisioghile referring to handouts, the therapist
provided specific instruction in communicating tigbts and feelings in a direct, honest, and

respectful manneéf? Listening skills were also discussed. Each dyathber selected a topic
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and practiced assertive communication with theradlyjad member. The therapist provided
feedback and asked each dyad member to providedekdo each other. Each dyad member
then noted a topic to discuss with the other dyachber during the coming week. The use of
assertive communication with other individuals (etlge doctor, other family members) was also
encouraged. For between-session practice, thewlgadnstructed to do the following: 1) use
the coping skills practice CD at least once per, @yvrite down a few thoughts when they
experienced strong emotions and follow the handestribing the appropriate coping strategy
for addressing these thoughts, and 3) practicetasseommunication with each other on at
least one occasion.

TSM Session 4. The therapist began by reviewing the between-segsiactice of the
coping skills from the prior sessions and asseigdyad’s symptoms over the past week.
Next, scheduling pleasurable activities was disedissI' he therapist described how lung cancer
and its treatment can impact the dyad’s valuedemjalyable activitied. Each dyad member
wrote down three activities that he or she enjoymd was able to do and selected one activity to
do in the coming week. Activity pacing was theegemted. Specifically, the therapist assisted
each dyad member in identifying activities involyioverexertion. The goal was to develop an
activity-rest cycle that led to increased produitiand reduced pain and other symptdhs.
When discussing this cycle with patients who hadttiating symptoms, a different activity-rest
cycle was developed for periods with higher or loggmptom burden. Lastly, a plan for
continued practice of each coping skill was devetbpThe dyad was encouraged to use the
skills as often as necessary and to meet weeklye&eth other to review their use of the skills.
Therapy termination was then discussed, and réddioanadditional resources were provided if

necessary.
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Education/Support Condition Overview

The education/support condition was delivered usimganualized protocol that focused
on providing dyads with education and resourcestedlto relevant topics, such as quality of life
concerns that are common in lung cancer. The idarahd timing of the sessions was
equivalent to the TSM condition (i.e., four, 45-mmi@ sessions delivered weekly). Similar
comparison groups have been used in prior psycl@symptom management interventions
with cancer patients and their caregivk?s.There was no overlap in content between the two
study arms; training in symptom management appesaalere not discussed in the
education/support condition. Prior to the firstsen, dyads received notebooks with handouts
that summarized the content of each session amibebadditional information for the dyad to
review between sessions. Patients and caregiagtisipated in the sessions concurrently via
speakerphone.

Education/Support Session 1. The first session began with the therapist buildaggport
with the dyad by asking general questions abott kives and the patient’'s cancer. The dyad
completed brief symptom assessments. The thetapistprovided an overview of the sessions
and presented an orientation to the patient’s na¢denter, including information on parking,
lodging, food, and transportation. Next, the thesdefined quality of life as encompassing the
following domains of functioning: physical, sociables/activities, and emotiondl. Regarding
the physical domain, the therapist asked aboutatdunal materials that the patient and
caregiver may have received from their healthceaent The dyad was encouraged to direct any
guestions about the patient’s physical health ¢ir tiheatment team. The patient’s treatment

team was then described, including healthcare psadaals, mental health specialists, and
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volunteers. For homework, the dyad was askedviewesession-related handouts before the
next session.

Education/Support Session 2. The second session began with a symptom assessment
and the dyad was given an opportunity to ask qoestielated to the prior session’s materials.
The therapist then presented information on theakaspects of quality of life. The dyad was
encouraged to think about who they can rely orségport, such as family members or friends.
Employment was then discussed, if applicable, ohiclg a brief summary of the dyad’s legal
rights as employees. Handouts summarizing ressdioceeach topic area were provided,
including contact information for organizationsttpaotect employees’ legal rights. Lastly, the
therapist described a program by the American G&dceiety focused on helping patients look
their best (e.g., wigs, scarves, hats). Contdotnmation for this program was provided. For
homework, the dyad was asked to review sessioteteleandouts before the next session.

Education/Support Session 3. The third session began with a symptom assessmdnt a
the dyad was asked if they had any questions fhenptevious sessions. Following, the
therapist discussed roles/activities and emotidoalains of functioning. Common changes in
roles and activities after a cancer diagnosis wereewed. General tips on managing the
household were discussed, such as organizing &echsising a wheeled cart to transport items.
Next, the therapist described common emotionalamsgs to cancer and cognitive changes that
may occur after chemotherapy. The patient andyoggewere directed to handouts
summarizing available mental health services at thedical center and tips for dealing with
cognitive changes. For homework, the dyad wasdchskeeview session-related handouts before

the next session.
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Education/Support Session 4. The fourth session began with a symptom assessament
the dyad was asked if they had any questions frenptevious sessions. The therapist provided
an overview of common financial concerns. Thigdssion included topics such as health
insurance, Medicare and Medicaid, financial aspetis-home care, disability benefits, social
security, and financial planning. It was emphasitteat the therapist was not an expert in these
topics, and the dyad was directed to handouts ib@sgresources related to each topic area,
including websites and contact information for arigations. The therapist then described
methods for evaluating health information availab&the Internet and other modalities. Any

remaining questions were answered, and the dyadhaaged for their contribution to the study.
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