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Abstract

Objectives—Among lung cancer patients depression symptoms are common and impact
outcomes. The aims of this study were to determine risk factors that contribute to persistent or new
onset depression symptoms during lung cancer treatment, and examine interactions between
depression symptoms and health domains that influence mortality.

Materials and Methods—~Prospective observational study in five healthcare systems and 15
Veterans Affairs medical centers. Patients in the Cancer Care Outcomes Research and Surveillance
(CanCORS) Consortium with lung cancer were eligible. The 8-item Center for Epidemiologic
Studies Depression (CES-D) scale was administered at baseline and follow-up. Scores >4
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indicated elevated depressive symptoms. Health domains were measured using validated
instruments. We applied logistic regression and Cox proportional hazards modeling to explore the
association between depression symptoms, health domains, and mortality.

Results—Of 1,790 participants, 38% had depression symptoms at baseline and among those still
alive 31% at follow-up. Risk factors for depression symptoms at follow-up included younger age
(OR=2.81), female sex (OR=1.59), low income (OR=1.45), not being married (OR=1.74) and
current smoking status (OR=1.80); high school education was associated with reduced odds of
depression symptoms at follow-up, compared with lesser educational attainment (OR=0.74) (all p
values <0.05). Patients with depression symptoms had worse health-related quality of life, vitality,
cancer-specific symptoms, and social support than patients without depression symptoms (all
p<0.001). The association between depression symptoms and increased mortality is greater among
patients with more lung cancer symptoms (p=0.008) or less social support (p=0.04).

Conclusions—~Patient risk factors for depression symptoms at follow-up were identified and
these subgroups should be targeted for enhanced surveillance. Patients with depression symptoms
suffer across all health domains; however, only more lung cancer symptoms or less social support
are associated with worse mortality among these patients. These potentially modifiable health
domains suggest targets for possible intervention in future studies.
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1.1 Introduction

Cancer patients experience significant psychological distress and lung cancer patients are at
especially high risk [1-3]. Depression symptoms may be understood as a normal reaction
around the time of a lung cancer diagnosis. However, studies suggest symptoms are not
transient, but can be lasting often persisting post-treatment [4—7]. The trajectory of
depression symptoms during cancer treatment is understudied and patients continue to report
unmet psychological needs at all stages of their cancer illness [8].

The development of depression and its association with worse survival is a multifactorial
process that is not well understood in cancer patients. As a result, there is limited evidence to
guide effective treatment [9], though recent trials of multicomponent collaborative care
interventions had positive outcomes [3]. Depression development has been attributed to the
interaction of multiple disease, individual and psychosocial-related factors [10]. At cancer
diagnosis, risk factors that are associated with depression development include patient
characteristics, family history of depression, less social support, poor communication with
medical caregivers, and maladaptive coping strategies [11]. Risk factors for depression
symptoms that occur or persist after a cancer diagnosis are not characterized, even though,
the trajectory of depression is associated with worse patient outcomes [3, 11]

Quality of life (QOL) contributes to depression development and QOL at the time of lung
cancer diagnosis is an independent prognostic indicator for survival [12, 13]. The
interactions between health domains, such as QOL or physical symptoms, and depression

Lung Cancer. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sullivan et al.

Page 3

are likely impacted by cancer progression. Acquiring a better understanding of the trends in
depression symptoms and health domains that contribute to the association between
depression symptoms and mortality are essential. This knowledge may help establish better
methods of identification of high-risk patients and allow providers to develop effective
treatments.

Using data from the Cancer Care Outcomes Research and Surveillance (CanCORS)
Consortium we sought to determine risk factors that contribute to persistent or new onset
depression symptoms during lung cancer treatment. In addition, we examined the
interactions between depression symptoms and health domains at baseline to determine their
association with mortality.

1.2 Materials & Methods

The CanCORS Consortium was a prospective, observational study of practices and
outcomes for patients with newly diagnosed lung cancer. The cohort was composed of 5,150
participants from five integrated health care delivery systems in the NCI-funded Cancer
Research Network, 15 Veterans Affairs hospitals, and five geographically defined regions
(northern California, Los Angeles County, North Carolina, lowa, and Alabama). Participants
or surrogates provided informed consent and IRBs at participating institutions approved the
study. Baseline and follow-up patient telephone surveys were conducted. Demographic,
cancer and treatment data was collected from medical records and cancer registries.
Research staff also contacted hospitals and physicians to complete medical record reviews.
Vital status was collected from: baseline and follow-up surveys, medical record abstraction,
database updates, Social Security Death Index (SSDI) or the National Death Index (NDI).
Vital status data was matched among data sources using the participants’ social security
number, gender and date of birth. End date of vital status query was April 2012. Full
CanCORS study methods have been described previously [14, 15]. Our study was approved
by the IRB at the Veterans Affairs Portland Health Care System.

1.2.1 Cohort—~Patients aged 21 years or older with newly diagnosed invasive non—-small-
cell or small-cell lung cancer were eligible if they were identified within 3 months of cancer
diagnosis. Participants completed a baseline and follow-up survey approximately 5 and 12
months after cancer diagnosis, respectively. CanCORS enrolled a demographically and
clinically representative cohort, reflective of newly diagnosed patients with lung cancer in all
Surveillance, Epidemiology, and End Results (SEER) regions [16]. For this analysis, 1,790
CanCORS participants who completed the full baseline survey were eligible. Participants
who were deceased or too ill to complete full surveys were excluded. Also participants who
did not have medical records available for review were excluded.

1.2.2 Variables and Measures—A brief version of the Center for Epidemiologic Studies
Depression (CES-D) scale [17, 18], including eight yes/no items, was administered to
measure depression symptoms at baseline and follow-up. Its internal consistency, reliability
and validity are almost identical to the full 20-item version [19]. The brief CES-D shows
very high internal consistency, adequate test- retest repeatability and good factor structure
and internal consistency in cancer patients [20]. Scores = 4 on the brief CES-D indicate

Lung Cancer. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sullivan et al.

Page 4

elevated depression symptoms [21-23]. Persistent depression symptoms were defined by
elevated symptoms at both baseline and follow-up. New onset depression symptoms were
defined as no depression symptoms at baseline and depression symptoms at follow-up. The
following health domains were assessed using validated instruments [14, 15]administered at
the baseline visit.

Health-related (HR) QOL: HRQOL was assessed using the Medical Outcomes Study
(MOS) 12-item short form (SF-12) and EuroQol questionnaire (EQ-5D). The SF-12 is a
shorter version of the SF-36 and consists of a physical component summary (PCS) and
mental component summary (MCS). A higher score indicates a better QOL and scores
greater than 50 represent above average health status [24]. The EQ-5D is a well-validated
five-item questionnaire, to characterize the patient’s current HRQOL in five health
dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression
[25]. These questions are then used to calculate the EQ-5D index score based upon the U.S.
population’s preference weights with an outcome score from —0.2 to 1.0 with higher scores
representing better HRQOL [26].

Vitality: The MOS 36-item short form (SF-36) was constructed to survey health status. It
measures eight dimensions of health status, but to avoid redundancy only the vitality scale
was included in this study which reflects energy and fatigue [27, 28]. Scores range from 0 to
100 with higher scores indicating a better health state [29].

Cancer-specific Symptoms: Cancer-specific symptoms using selected items from the
European Organization for Research and Treatment of Cancer (EORTC) Quality of Life
Questionnaire (QLQ-C30) and the EORTC QLQ Lung Cancer (LC13) Modular
Questionnaire. The EORTC QLQ-C30 is a cancer-specific questionnaire that measures
physical, psychological and social functioning of patients incorporating symptoms as well as
perceived financial effect of the disease and treatment [30, 31]. The EORTC QLQ-LC13isa
13-item tool for assessing disease and treatment-specific symptoms in lung cancer patients
[32, 33]. Scores for each questionnaire represent a composite of all symptom scores; for
each questionnaire a score of 0 to 100 is used with higher scores corresponding to more
severe symptoms.

Fatalism: Fatalistic beliefs were assessed with four items from the Powe Fatalism Inventory
(PFI) that measures cancer fatalism, which is a situational manifestation of fatalism in which
individuals may feel powerless in the face of cancer and may view a diagnosis of cancer as a
struggle against insurmountable odds. The PFI is based on four philosophical components:
fear, predetermination, pessimism, and inevitable death [34, 35]. Higher scores on the PFI
indicate higher degrees of fatalism and a mean score greater than eight indicates high cancer
fatalism.

Social Support: Social support was measured using the 19-item MOS Social Support
Survey (MOS-SSS) which focuses on perceived “functional” social support [36]. This
survey supports the dimensionality of four functional support sub-scales: emotional/
informational, tangible/instrumental, positive social interaction and affectionate. However,
due to the evidence of some independence among support subscales the developers
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recommend scoring and using the subscales separately. In order to reduce participant burden
only a subset of the emotional/informational (i.e., empathetic understanding, information,
guidance) and tangible/instrumental (i.e., material aid or behavioral assistance) subscales
were included. The items are easy to understand and administer to chronically ill patients of
all ages, including patients with cancer [37, 38]. Scores are calculated and transformed from
0-100; higher scores indicate greater support [36, 39].

1.2.3 Statistical Analysis—Descriptive statistics, at the time of the baseline survey,
summarize participants’ characteristics categorized by depression symptoms at baseline and
follow-up. Item nonresponse rate was <5% across variables for patients who completed the
baseline survey. At baseline, participants were categorized as having or not having
depression symptoms based on CES-D scores. At follow-up, participants were categorized
by the longitudinal changes in their depression symptoms based on baseline and follow-up
CES-D scores, e.g., the new onset depression symptoms group included participants who did
not have depression symptoms at baseline and had depression symptoms at follow-up.
Overall patient drop-out rate at follow-up, not including deaths, was <10% and was not
significantly different between participants with and without depression symptoms. Patient
risk factors for persistent or new onset depression symptoms at follow-up were evaluated
using univariate and multivariate logistic regression modeling and odds ratio are presented.
Patient and treatment characteristics were examined including: age, sex, race, cancer stage
and histology, income, education, marital status, smoking history, Adult Comorbidity
Evaluation-27 (ACE-27) index [40], and cancer therapy received. Final multivariate models
presented included significant risk factors although, models including all characteristics
examined were similar. Odds ratios, 95% confidence intervals, and p-values are reported.

Health domain score differences between participants with and without depression
symptoms were examined using t-tests. Health domain scores were standardized to units of
one standard deviation for the sake of comparison. Separate Cox’s proportional-hazards
regression models were fitted to obtain hazard ratios and corresponding confidence intervals
for survival. The hazard ratios (HR) presented represent the HR for a one standard deviation
increase in the health domain. Survival was measured from the date of initial baseline survey
until the date of death or censoring. Further Cox’s proportional-hazards regression models
including an interaction term between the health domain score and depression symptoms
were fitted. The adjusted regression models were adjusted for age, sex, race, cancer stage
and histology, income, education, marital status, smoking history, and ACE-27 index. All
analyses were performed using STATA version 14 (StataCorp LP, College Station, TX) and
two-sided statistical significance was defined as a resultant p-value of <0.05.

Among 1,790 participants with lung cancer who completed the baseline survey, 57% were
=65 years old, 55% were male, 72% were white, 56% were married/partnered, 29% were
current tobacco smokers and 40% were diagnosed with early stage (stage | & I1) lung
cancer. At baseline 681 (38%) participants had depression symptoms. At follow-up, among
1155 participants who were still alive, 359 (31%) participants had depression symptoms.
(Table 1)
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1.3.1 Patient Risk Factors for Depression Symptoms at Follow-up—~Patient risk
factors for depression symptoms at follow-up, which includes persistent or new onset
depression symptoms, included: age less than 55 years-old (OR 2.81, 95% CI: 1.91-4.13,
p<0.001), female sex (OR 1.59, 95% CI: 1.24-2.05, p<0.001), low income (< $20,000) (OR
1.45, 95% ClI: 1.09-1.94, p=0.012) not being married/partnered (OR 1.74, 95% CI: 1.34—
2.27, p<0.001) and current smoking status (OR 1.80, 95% CI: 1.36-2.38, p<0.001). High
school education was associated with reduced odds of depression symptoms at follow-up,
compared with lesser educational attainment (OR 0.74, 95% CI: 0.55-0.98, p=0.04). (Table
2)

1.3.3 Health Domain Differences—At baseline, participants with depression symptoms
had significantly lower SF-12 PCS and MCS, EQ-5D, SF-36 (Vitality) and MOS-SSS scores
(all p<0.001) corresponding to worse HRQOL, vitality and less social support, respectively.
Participants with depression symptoms had significantly higher EORTC QLQ-30 and
EORTC QLQ-LC13 scores (p<0.001) corresponding to more cancer-specific symptoms. PFI
scores corresponding to fatalism beliefs were not significantly different between participants
with and without depression symptoms (p=0.82). (Table 3)

1.3.4 Interaction between Health Domains and Depression Symptoms with
Associated Mortality—Lower scores on the SF-12, EQ-5D, and SF-36 Vitality were
associated with increased mortality (all p<0.001). Higher symptom scores on the EORTC
QLQ-30 and EORTC QLQ-LC13 were associated with increased mortality (all p<0.001).
Scores on the PFI and MOS Social Support Survey were not associated with increased
mortality (p>0.05). Results were similar when adjusted by patient and tumor characteristics.
There were no significant interactions between depression symptoms and SF-12, EQ-5D,
SF-36 Vitality, EORTC QLQ-30 and PFI scores. There were significant interactions between
the EORTC QLQ-LC13 lung cancer symptoms scores and the MOS Social Support Survey
scores, emotional/informational sub-scale, and depression symptoms on mortality p=0.008
and p=0.04, respectively. (Table 4) There was a greater association between EORTC QLQ-
LC13 lung cancer symptom scores and mortality among patients without depression
symptoms compared to patients with depression symptoms. There was an associated
interaction between MOS Social Support Survey scores and mortality among patients with
depression symptoms; there was no associated interaction among patients without
depression symptoms.

1.4 Discussion

Risk factors for depression symptoms among lung cancer patients at follow-up were younger
age (<55 years-old), female sex, low income (<$20,000), less education (<high school),
unmarried/unpartnered marital status, and current smoking status. Patients with depression
symptoms suffered significantly worse HRQOL, vitality, cancer-related symptoms, and
social support than patients without depression symptoms. There were no differences in
fatalism beliefs among those with and without depression symptoms. Worse HRQOL,
vitality and cancer-related symptom were all associated with increased mortality among lung
cancer patient with depression symptoms. However, among these health domains only
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increased symptoms and low social support moderated the association between depression
symptoms and worse mortality.

Patient risk factors for changes in depression symptoms during treatment are understudied
compared to assessments at cancer diagnosis [4, 41]. We found some notable differences in
risk factors at these two time points. Around the time of cancer diagnosis, younger lung
cancer patients have reported lower rates of depression and depression symptoms [42, 43].
Hopwood et al. [4] found a higher trend for symptoms of depression in younger patients at
cancer diagnosis which failed to reach statistical significance. Among cancer patients,
female sex has been associated with more distress [44], depressive symptoms [45], and
increased anxiety [46] at follow-up; however, sex differences have not been consistent across
studies [47, 48]. Traditionally, low income patients are less likely to receive antidepressants
or mental health services [49, 50], and many encounter economic barriers to cancer care [51]
which may explain their increased risk of depression. Our study was in agreement with
previous research that found lower education level was a significant predictor of depression
12 months after lung cancer curative resection [52]. Income and education are indexes of
socioeconomic status (SES) [53], and low SES is associated with numerous health
disparities among cancer patients including worse survival [54] and increased depression
symptom severity among lung cancer patients [55].

Other important patient risk factors for depression symptoms at follow-up were identified.
Among lung [44] and colorectal [56] cancer patients, married or partnered patients had
lower levels of distress at follow-up. Marriage is associated with better overall survival in
cancer patients which has been partially attributed to better adherence with prescribed
treatments [44, 57, 58]. Depression symptoms may mediate the relationship between
marriage and adherence to medical treatments as there is a strong relationship between
depression and non-adherence [59]. Smoking is frequently comorbid with depression [60,
61], whether depression increases the risks of smoking [62, 63] or there is a causal link
between smoking and depression [64] is unknown. Our study results support the integration
of depression screening with smoking cessation programs among lung cancer patients.
Providers should pay particular attention to these vulnerable patient subgroups at high-risk
for persistent or new onset depression symptoms during cancer treatment; the use of timely
depression screening and regular evaluations may improve quality of life.

QOL assessed around the time of lung cancer diagnosis [12] and before treatment [65] has
been identified as a prognostic variable for survival. However, among lung cancer patients a
systematic review found the relationship between HRQOL, which included physical
symptoms, role functioning, and global health status assessed using the EuroQol, EORTC
QLQ-C30 and EORTC QLQ-LC13 among other instruments, and overall survival was not
consistent [66]. Depression is also associated with worse survival among lung cancer
patients [67-69], however, health domains, such as QOL, that interact with depression to
increase mortality are understudied.

QOL among cancer patients is multidimensional and includes as least five aspects: physical,
social, functional, and emotional as well as an overall global index [70]. According to a
hierarchical model, the main impact of depression is on the psychological functioning
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domain of QOL [71, 72]. Instruments that measure HRQOL or vitality significantly overlap
with depression symptoms in terms of their psychological assessment. Besides the
psychological domain, depression may involve the physical domain of QOL as it has been
reported to amplify physical symptom severity [4, 73]. Data from three randomized trials
during lung cancer treatment found increasing physical symptom burden was associated
with depression symptoms [4]. Although the relationship between physical symptoms and
depression symptoms has been characterized [4], this is the first study to demonstrate an
interaction between lung cancer symptoms and depression symptoms on mortality.
Considering the high physical symptom burden experienced by many patients, frequent
surveillance and concurrent physical and mental symptom management should be a focus of
any depression treatment program. Identifying potentially modifiable health domains that
are associated with mortality may support implementation of depression screening and help
identify potential targets for interventions.

Social support may mitigate the negative effects of stressful life events [74], and enhance
physical and mental health particularly among older adults [75-77]. Among breast and head/
neck cancer patients, social support reduced distress [76, 78]. Marriage is likely a surrogate
of social support partly explaining why marriage is associated with increased survival in
cancer patients, as partners can share the emotional disease burden. After adjustment for
marital status in our analyses, social support still interacted with depression symptoms to
influence mortality potentially demonstrating the importance of a network of close relatives
or friends. Unfortunately, social support is seldom assessed in clinical settings [79] and
cancer patients report unmet emotional needs and a desire for support during and after
completion of cancer treatment [8]. Ensuring patients have adequate social support should
be a key focus of any depression treatment program as part of comprehensive lung cancer
care. The importance of support may explain why an integrated collaborative approach to
depression treatment was successful [80].

Not surprisingly, many lung cancer patients had high fatalism beliefs; however, patients with
and without depression symptoms had comparable beliefs. Cancer fatalism is a situational
manifestation of fatalism in which individuals feel powerless in the face of cancer and view
their diagnosis as a struggle against predetermined, insurmountable odds [81-83]. Cancer
fatalism has been identified as a barrier to participation in cancer treatment [83]. Perceptions
of fatalism occur over time along a continuum after cancer diagnosis [84]; the early
assessment at baseline in our study may explain why these perceptions were similar between
patients with and without depression symptoms as they did not have adequate time to
diverge. Alternatively, if high cancer fatalism is not a significant factor among patients with
depression symptoms, this might infer depression treatment may enjoy a higher likelihood of
success, as there are significant limitations in modifying cancer fatalism [83].

This study has limitations. Patients were interviewed soon after diagnosis; however, some
died or were too ill to complete surveys, limiting generalizability. A validated, reliable brief
depression screening tool[17, 85, 86] was used which measures depression symptoms other
than clinical depression and may have led to a misclassification for some patients. Only
baseline measures of health domains were compiled and longitudinal assessments were not
available. A comprehensive list of covariates was used in modeling; however, the potential
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for unmeasured confounding exists. Our results cannot prove causation and it is possible
patients’ anticipated mortality is associated with depression.

1.5 Conclusions

Among lung cancer patients, risk factors for persistent or new onset depression symptoms
during treatment include younger age, female sex, low income, less education, unmarried/
unpartnered marital status and current smoking status. These at-risk patient subgroups
should be identified by providers for enhanced depression symptom detection and timely
treatment. Worse health domains existed among lung cancer patients with depression
symptoms; however, only lung-cancer symptoms and social support significantly interact
with depression symptoms to influence mortality. Future research should focus on
developing a better understanding of the mechanisms of depression development and
persistence, and targeting cancer symptoms and social support as key components of any
depression treatment program.

Acknowledgments

This work was supported by a generous grant from the American Lung Association (SB-164388-N; PI: Slatore).
DR Sullivan was supported by 5KL2TR000152-08 funded through the National Center for Advancing Translational
Sciences (NCATS) of the National Institutes of Health (NIH) and National Center for Research Resources through
the OHSU Oregon Clinical & Translational Research Institute (OCTRI) UL1TR000128 and National Cancer
Institute of the NIH under Award Number KO7CA190706. CG Slatore was supported by VA HSR&D Career
Development Award (CDA 09-025 and CDP 11-227). Drs. Sullivan, Ganzini, and Slatore are supported by
resources from the Portland VA Portland Health Care System, Oregon. The work of the CanCORS consortium was
supported by grants from the National Cancer Institute (NCI) to the Statistical Coordinating Center (U01
CA093344) and the NCI supported Primary Data Collection and Research Centers (Dana-Farber Cancer Institute/
Cancer Research Network U01 CA093332, Harvard Medical School/Northern California Cancer Center U01
CA093324, RAND/UCLA U01 CA093348, University of Alabama at Birmingham U01 CA093329, University of
lowa U01 CA093339, University of North Carolina U01 CA 093326) and by a Department of Veteran’s Affairs
grant to the Durham VA Medical Center VA HSRD CRS-02-164). The Department of Veterans Affairs did not have
arole in the conduct of the study, in the collection, management, analysis, interpretation of data, or in the
preparation of the manuscript. The views expressed in this article are those of the authors and do not necessarily
reflect the position or policy of the Department of Veterans Affairs or the United States Government. DRS, CWF,
LG, DHA, DP, KSL, CGS declare no potential conflicts of interest including relevant financial interests, activities,
relationships, and affiliations. MKG receives honoraria from UpToDate.

References

1. Brown Johnson CG, Brodsky JL, Cataldo JK. Lung cancer stigma, anxiety, depression, and quality
of life. J Psychosoc Oncol. 2014; 32:59-73. [PubMed: 24428251]

2. Massie MJ. Prevalence of depression in patients with cancer. J Natl Cancer Inst Monogr. 2004; (32):
57-71. [PubMed: 15263042]

3. Walker J, Hansen CH, Martin P, et al. Prevalence, associations, and adequacy of treatment of major
depression in patients with cancer: a cross-sectional analysis of routinely collected clinical data.
Lancet Psychiatry. 2014; 1:343-50. [PubMed: 26360998]

4. Hopwood P, Stephens RJ. Depression in patients with lung cancer: prevalence and risk factors
derived from quality-of-life data. J Clin Oncol. 2000; 18:893-903. [PubMed: 10673533]

5. Lo C, Zimmermann C, Rydall A, et al. Longitudinal study of depressive symptoms in patients with
metastatic gastrointestinal and lung cancer. J Clin Oncol. 2010; 28:3084-9. [PubMed: 20479397]

6. Boyes AW, Girgis A, D’Este CA, Zucca AC, Lecathelinais C, Carey ML. Prevalence and predictors
of the short-term trajectory of anxiety and depression in the first year after a cancer diagnosis: a
population-based longitudinal study. J Clin Oncol. 2013; 31:2724-9. [PubMed: 23775970]

7. Brant JM, Beck S, Dudley WN, Cobb P, Pepper G, Miaskowski C. Symptom trajectories in
posttreatment cancer survivors. Cancer Nurs. 2011; 34:67-77. [PubMed: 20885306]

Lung Cancer. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sullivan et al.

Page 10

8. Harrison JD, Young JM, Price MA, Butow PN, Solomon MJ. What are the unmet supportive care
needs of people with cancer? A systematic review Support Care Cancer. 2009; 17:1117-28.
[PubMed: 19319577]

9. Walker J, Sawhney A, Hansen CH, et al. Treatment of depression in adults with cancer: a systematic
review of randomized controlled trials. Psychol Med. 2014; 44:897-907. [PubMed: 23778105]

10. Li, M.; Rodin, G. Psychiatric Care of the Medically Ill. In: Levenson, J., editor. Textbook of
Psychosomatic Medicine. Arlington, VA: American Psychiatric Publishing; 2011. p. 175-97.

11. Li, M.; Boquiren, V.; Lo, C. Depression and Anxiety in Supportive Oncology. In: Davis, M.; Feyer,
P.; Ortner, P., editors. Supportive Oncology. 1. Philadelphia, PA: Elsevier; 2011. p. 528-40.

12. Sloan JA, Zhao X, Novotny PJ, et al. Relationship between deficits in overall quality of life and
non-small-cell lung cancer survival. J Clin Oncol. 2012; 30:1498-504. [PubMed: 22454418]

13. Ganz PA, Lee JJ, Siau J. Quality of life assessment. An independent prognostic variable for
survival in lung cancer. Cancer. 1991; 67:3131-5. [PubMed: 1710541]

14. Ayanian JZ, Chrischilles EA, Fletcher RH, et al. Understanding cancer treatment and outcomes: the
Cancer Care Outcomes Research and Surveillance Consortium. J Clin Oncol. 2004; 22:2992-6.
[PubMed: 15284250]

15. Malin JL, Ko C, Ayanian JZ, et al. Understanding cancer patients’ experience and outcomes:
development and pilot study of the Cancer Care Outcomes Research and Surveillance patient
survey. Support Care Cancer. 2006; 14:837-48. [PubMed: 16482448]

16. Catalano PJ, Ayanian JZ, Weeks JC, et al. Representativeness of participants in the cancer care
outcomes research and surveillance consortium relative to the surveillance, epidemiology, and end
results program. Med Care. 2013; 51:e9-15. [PubMed: 22406968]

17. Turvey CL, Wallace RB, Herzog R. A revised CES-D measure of depressive symptoms and a
DSM-based measure of major depressive episodes in the elderly. Int Psychogeriatr. 1999; 11:139-
48. [PubMed: 11475428]

18. Melchior L, Huba G, Brown V, Reback C. A Short Depression Index for Women. Educational and
Psychological Measurement. 1993; 53(4):1117-11125.

19. O’Halloran AM, Kenny R, King-Kallimanis B. The latent factors of depression from the short
forms of the CES-D are consistent, reliable and valid in community-living older adults. European
Geriatric Medicine. 2014; 5:97-102.

20. Bardwell WA, Natarajan L, Dimsdale JE, et al. Objective cancer-related variables are not
associated with depressive symptoms in women treated for early-stage breast cancer. J Clin Oncol.
2006; 24:2420-7. [PubMed: 16651649]

21. Mojtabai R, Olfson M. Major depression in community-dwelling middle-aged and older adults:
prevalence and 2- and 4-year follow-up symptoms. Psychol Med. 2004; 34:623-34. [PubMed:
15099417]

22. Steffick DE. Documentation of Affective Functioning Measures in the Health and Retirement
Study. 2000:DR-005.

23. Zivin K, Pirraglia PA, McCammon RJ, Langa KM, Vijan S. Trends in depressive symptom burden
among older adults in the United States from 1998 to 2008. J Gen Intern Med. 2013; 28:1611-9.
[PubMed: 23835787]

24. Ware J Jr, Kosinski M, Keller SD. A 12-1tem Short-Form Health Survey: construction of scales and
preliminary tests of reliability and validity. Med Care. 1996; 34:220-33. [PubMed: 8628042]

25. Johnson JA, Coons SJ, Ergo A, Szava-Kovats G. Valuation of EuroQOL (EQ-5D) health states in
an adult US sample. Pharmacoeconomics. 1998; 13:421-33. [PubMed: 10178666]

26. Brooks, R.; Rabin, R.; de Charro, F. The Measurement and Valuation of Health Status using
EQ-5D: A European Perspective. Netherlands: Springer Netherlands; 2003.

27. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. Conceptual
framework and item selection. Med Care. 1992; 30:473-83. [PubMed: 1593914]

28. Ware JE Jr, Kosinski M, Bayliss MS, McHorney CA, Rogers WH, Raczek A. Comparison of
methods for the scoring and statistical analysis of SF-36 health profile and summary measures:
summary of results from the Medical Outcomes Study. Med Care. 1995; 33:AS264-79. [PubMed:
7723455]

Lung Cancer. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sullivan et al.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 11

Ware, JE.; Snow, KK.; Kosinski, M.; Gandek, B. New England Medical Center Hospital. Health
Institute. SF-36 Health Survey: Manual and Interpretation Guide. The Health Institute, New
England Medical Center; 1993.

Aaronson NK, Ahmedzai S, Bergman B, et al. The European Organization for Research and
Treatment of Cancer QLQ-C30: a quality-of-life instrument for use in international clinical trials
in oncology. J Natl Cancer Inst. 1993; 85:365-76. [PubMed: 8433390]

Fayers, P.; Aaronson, N.; Bjordal, K.; Curran, D.; Groenvold, M. on behalf of the EORTC Quality
of Life Study Group. EORTC QLQ-C30 Scoring Manual. 3. Brussels: EORTC Quality of Life
Group; 2001.

Bergman B, Aaronson NK, Ahmedzai S, Kaasa S, Sullivan M. The EORTC QLQ-LC13: a modular
supplement to the EORTC Core Quality of Life Questionnaire (QLQ-C30) for use in lung cancer
clinical trials. EORTC Study Group on Quality of Life. Eur J Cancer. 1994; 30A:635-42.
[PubMed: 8080679]

Aaronson N, Cull A, Kaasa S, Sprangers M. The EORTC modular approach to quality of life
assessment in oncology. Int J Mental Health. 1994; 23:75-96.

Powe BD. Fatalism among elderly African Americans. Effects on colorectal cancer screening.
Cancer Nurs. 1995; 18:385-92. [PubMed: 7585493]

Powe B. Cancer Fatalism- Spiritual Perspectives. Journal of Religion and Health. 1997; 36:135-44.
Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med. 1991; 32:705-14.
[PubMed: 2035047]

Sherbourne, C.; Stewart, A.; Wells, K. Role functioning measures. In: Stewart, AL.; Ware, JE., Jr,
editors. Measuring Functioning and Well-being: The Medical Outcomes Study Approach. Duke
University Press; 1992. p. 205-19.

Clough-Gorr KM, Ganz PA, Silliman RA. Older breast cancer survivors: factors associated with
change in emotional well-being. J Clin Oncol. 2007; 25:1334-40. [PubMed: 17312327]

Hays, RD.; Sherbourne, C.; Mazel, R. User’s Manual for the Medical Outcomes Study (MOS)
Core Measures of Health-Related Quality of Life. Santa Monica, CA: RAND Corporation; 1995.
Bang D, Piccirillo JF, Littenberg B. The Adult Comorbidity Evaluation-27 Test—A new
comorbidity index for patients with cancer. j Clin Oncol. 2000; 19(suppl):59s. abstr 1701.

Rodin G, Zimmermann C, Rydall A, et al. The desire for hastened death in patients with metastatic
cancer. J Pain Symptom Manage. 2007; 33:661-75. [PubMed: 17531909]

Lee BO, Choi WJ, Sung NY, Lee SK, Lee CG, Kang JI. Incidence and risk factors for psychiatric
comorbidity among people newly diagnosed with cancer based on Korean national registry data.
Psychooncology. 2015; 24:1808-14. [PubMed: 26043063]

Nipp RD, Greer JA, El-Jawahri A, et al. Age and Gender Moderate the Impact of Early Palliative
Care in Metastatic Non-Small Cell Lung Cancer. Oncologist. 2016; 21:119-26. [PubMed:
26621041]

Akechi T, Kugaya A, Okamura H, Nishiwaki Y, Yamawaki S, Uchitomi Y. Predictive factors for
psychological distress in ambulatory lung cancer patients. Support Care Cancer. 1998; 6:281-6.
[PubMed: 9629883]

Baider L, Perez T, De-Nour AK. Gender and adjustment to chronic disease. A study of couples
with colon cancer. Gen Hosp Psychiatry. 1989; 11:1-8. [PubMed: 2912816]

Hammerlid E, Ahlner-EImqvist M, Bjordal K, et al. A prospective multicentre study in Sweden and
Norway of mental distress and psychiatric morbidity in head and neck cancer patients. Br J
Cancer. 1999; 80:766—74. [PubMed: 10360654]

Greimel ER, Padilla GV, Grant MM. Gender differences in outcomes among patients with cancer.
Psychooncology. 1998; 7:197-206. [PubMed: 9638781]

Miaskowski C. Gender differences in pain, fatigue, and depression in patients with cancer. J Natl
Cancer Inst Monogr. 2004; (32):139-43. [PubMed: 15263057]

Ell K, Sanchez K, Vourlekis B, et al. Depression, correlates of depression, and receipt of
depression care among low-income women with breast or gynecologic cancer. J Clin Oncol. 2005;
23:3052-60. [PubMed: 15860863]

Hewitt M, Rowland JH. Mental health service use among adult cancer survivors: analyses of the
National Health Interview Survey. J Clin Oncol. 2002; 20:4581-90. [PubMed: 12454116]

Lung Cancer. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sullivan et al.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Page 12

Guidry JJ, Aday LA, Zhang D, Winn RJ. Cost considerations as potential barriers to cancer
treatment. Cancer Pract. 1998; 6:182—7. [PubMed: 9652250]

Uchitomi Y, Mikami I, Nagai K, Nishiwaki Y, Akechi T, Okamura H. Depression and
psychological distress in patients during the year after curative resection of non-small-cell lung
cancer. J Clin Oncol. 2003; 21:69-77. [PubMed: 12506173]

Adler NE, Rehkopf DH. U.S disparities in health: descriptions, causes, and mechanisms. Annu Rev
Public Health. 2008; 29:235-52. [PubMed: 18031225]

Ward E, Jemal A, Cokkinides V, et al. Cancer disparities by race/ethnicity and socioeconomic
status. CA Cancer J Clin. 2004; 54:78-93. [PubMed: 15061598]

Fagundes C, Jones D, Vichaya E, Lu C, Cleeland CS. Socioeconomic status is associated with
depressive severity among patients with advanced non-small-cell lung cancer: treatment setting
and minority status do not make a difference. J Thorac Oncol. 2014; 9:1459-63. [PubMed:
25170640]

Goldzweig G, Andritsch E, Hubert A, et al. Psychological distress among male patients and male
spouses: what do oncologists need to know? Ann Oncol. 2010; 21:877-83. [PubMed: 19822532]

Aizer AA, Chen MH, McCarthy EP, et al. Marital status and survival in patients with cancer. J Clin
Oncol. 2013; 31:3869-76. [PubMed: 24062405]

Park EM, Rosenstein DL. Depression in adolescents and young adults with cancer. Dialogues Clin
Neurosci. 2015; 17:171-80. [PubMed: 26246791]

DiMatteo MR, Lepper HS, Croghan TW. Depression is a risk factor for noncompliance with
medical treatment: meta-analysis of the effects of anxiety and depression on patient adherence.
Arch Intern Med. 2000; 160:2101-7. [PubMed: 10904452]

Wiesbeck GA, Kuhl HC, Yaldizli O, Wurst FM. WHO/ISBRA Study Group on Biological State
and Trait Markers of Alcohol Use and Dependence. Tobacco smoking and depression--results
from the WHO/ISBRA study. Neuropsychobiology. 2008; 57:26-31. [PubMed: 18424908]

Hu MC, Davies M, Kandel DB. Epidemiology and correlates of daily smoking and nicotine
dependence among young adults in the United States. Am J Public Health. 2006; 96:299-308.
[PubMed: 16380569]

Breslau N, Kilbey MM, Andreski P. Nicotine dependence and major depression. New evidence
from a prospective investigation. Arch Gen Psychiatry. 1993; 50:31-5. [PubMed: 8422219]

Lerman C, Caporaso N, Main D, et al. Depression and self-medication with nicotine: the
modifying influence of the dopamine D4 receptor gene. Health Psychol. 1998; 17:56-62.
[PubMed: 9459071]

Boden JM, Fergusson DM, Horwood LJ. Cigarette smoking and depression: tests of causal
linkages using a longitudinal birth cohort. Br J Psychiatry. 2010; 196:440-6. [PubMed: 20513853]
Qi Y, Schild SE, Mandrekar SJ, et al. Pretreatment quality of life is an independent prognostic
factor for overall survival in patients with advanced stage non-small cell lung cancer. J Thorac
Oncol. 2009; 4:1075-82. [PubMed: 19546817]

Claassens L, van Meerbeeck J, Coens C, et al. Health-related quality of life in non-small-cell lung
cancer: an update of a systematic review on methodologic issues in randomized controlled trials. J
Clin Oncol. 2011; 29:2104-20. [PubMed: 21464420]

Sullivan DR, Ganzini L, Duckart JP, et al. Treatment receipt and outcomes among lung cancer
patients with depression. Clin Oncol (R Coll Radiol). 2014; 26:25-31. [PubMed: 24080122]

Pirl WF, Greer JA, Traeger L, et al. Depression and survival in metastatic non-small-cell lung
cancer: effects of early palliative care. J Clin Oncol. 2012; 30:1310-5. [PubMed: 22430269]
Buccheri G. Depressive reactions to lung cancer are common and often followed by a poor
outcome. Eur Respir J. 1998; 11:173-8. [PubMed: 9543289]

Cocks K, King MT, Velikova G, Fayers PM, Brown JM. Quality, interpretation and presentation of
European Organisation for Research and Treatment of Cancer quality of life questionnaire core 30
data in randomised controlled trials. Eur J Cancer. 2008; 44:1793-8. [PubMed: 18599286]

Arnold R, Ranchor AV, Sanderman R, Kempen GI, Ormel J, Suurmeijer TP. The relative
contribution of domains of quality of life to overall quality of life for different chronic diseases.
Qual Life Res. 2004; 13:883-96. [PubMed: 15233502]

Lung Cancer. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sullivan et al.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Page 13

Spilker, B. Introduction in the field of quality of life trials. In: Spilker, B., editor. Quality of Life
Assessment in Clinical Trials. New York, NY: Raven Press; 1990. p. 3-10.

Visser MR, Smets EM. Fatigue, depression and quality of life in cancer patients: how are they
related? Support Care Cancer. 1998; 6:101-8. [PubMed: 9540167]

Helgeson VS, Cohen S. Social support and adjustment to cancer: reconciling descriptive,
correlational, and intervention research. Health Psychol. 1996; 15:135-48. [PubMed: 8681922]
Lubben, J.; Gironda, M. Social support networks. In: Osterweil, D.; Brummel-Smith, K.; Beck, J.,
editors. Comprehensive Geriatric Assessment. New York, NY: McGraw Hill; 2000. p. 121-37.
Kornblith AB, Herndon JE 2nd, Zuckerman E, et al. Social support as a buffer to the psychological
impact of stressful life events in women with breast cancer. Cancer. 2001; 91:443-54. [PubMed:
11180093]

Teo AR, Choi H, Andrea SB, et al. Does Mode of Contact with Different Types of Social
Relationships Predict Depression in Older Adults? Evidence from a Nationally Representative
Survey. J Am Geriatr Soc. 2015; 63:2014-22. [PubMed: 26437566]

de Leeuw JR, de Graeff A, Ros WJ, Blijham GH, Hordijk GJ, Winnubst JA. Prediction of
depression 6 months to 3 years after treatment of head and neck cancer. Head Neck. 2001; 23:892—
8. [PubMed: 11592237]

Pallis AG, Fortpied C, Wedding U, et al. EORTC elderly task force position paper: approach to the
older cancer patient. Eur J Cancer. 2010; 46:1502-13. [PubMed: 20227872]

Walker J, Hansen CH, Martin P, et al. Integrated collaborative care for major depression comorbid
with a poor prognosis cancer (SMaRT Oncology-3): a multicentre randomised controlled trial in
patients with lung cancer. Lancet Oncol. 2014; 15:1168-76. [PubMed: 25175097]

Powe BD. Cancer fatalism among African-Americans: a review of the literature. Nurs Outlook.
1996; 44:18-21. [PubMed: 8650004]

Powe BD, Johnson A. Fatalism as a barrier to cancer screening among African-Americans:
Philosophical perspectives. J Relig Health. 1995; 34:119-26. [PubMed: 24264364]

Powe BD, Finnie R. Cancer fatalism: the state of the science. Cancer Nurs. 2003; 26:454, 65. quiz
466-7. [PubMed: 15022977]

Powe BD. Promoting fecal occult blood testing in rural African American women. Cancer Pract.
2002; 10:139-46. [PubMed: 11972568]

Karim J, Weisz R, Bibi Z, ur Rehman S. Validation of the Eight-ltem Center for Epidemiologic
Studies Depression Scale (CES-D) Among Older Adults. Current Psychology. 2015; 34:681-92.
Steffick D. Documentation of Affective Functioning Measures in the Health and Retirement Study.
HRS/AHEAD Documentation Report. 2000

Lung Cancer. Author manuscript; available in PMC 2017 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Sullivan et al.

Page 14

Highlights

. Depression symptoms are often persistent among lung cancer patients

. Patient characteristics stratify risk for depression during cancer
treatment

. Lung cancer patients with depression symptoms suffer significantly
worse QOL

. Cancer symptoms and social support are important determinants for
survival
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Table 1

Patient Characteristics by Depression Symptom Status
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Baseline Follow-up
Characteristic Depress;\?265831mptoms No Depre'\sls:ig?osgymptoms Depress'i\?ga?émptoms No Depreic,\Ti:o7n9 e§>ymptoms
no. (%) no. (%) no. (%) no. (%)
Age, years
<55 124 (18) 125 (11) 80 (22) 72 (9)
55-64 227 (33) 287 (26) 102 (28) 220 (28)
65-74 212 (31) 401 (36) 117 (33) 296 (37)
75+ 118 (17) 296 (27) 60 (17) 208 (26)
Sex, Female 345 (51) 458 (41) 191 (53) 329 (41)
Race/Ethnicity
White 494 (73) 791 (71) 261 (73) 599 (75)
African American 67 (10) 139 (13) 43 (12) 84 (11)
Other/Unknown/Mixed Race 120 (18) 179 (16) 55 (15) 113 (14)
Cancer Stage
Stage | 184 (27) 367 (33) 131 (36) 329 (41)
Stage 11 70 (10) 92 (8) 37 (10) 85 (11)
Stage 111 202 (30) 286 (26) 105 (29) 203 (26)
Stage IV 197 (29) 279 (25) 63 (18) 127 (16)
Unknown 28 (4) 85 (8) 23(6) 52 (7)
Histology
NSCLC 443 (65) 734 (66) 251 (70) 563 (71)
scLC 77 (1) 134 (12) 31(9) 73 (9)
Other/Unknown 161 (24) 241 (22) 77 (21) 160 (20)
Income Level
< $20,000 267 (39) 277 (25) 128 (36) 207 (26)
$20,000-59,000 264 (39) 518 (47) 156 (43) 367 (46)
>$60,000 94 (14) 219 (20) 51 (14) 164 (21)
Unknown 56 (8) 95 (9) 24 (7) 58 (7)
Education
< High School 326 (48) 490 (44) 178 (50) 335 (42)
High School 230 (34) 374 (34) 111 (31) 282 (35)
>High School 125 (18) 242 (22) 70 (19) 178 (22)
Unknown - 3(<1) - 1(<1)
Marital Status
Married/Partner 348 (51) 663 (60) 183 (51) 500 (63)
Not Married 301 (44) 373 (34) 158 (44) 246 (31)
Refused/Unknown/Missing 32 (5) 73 (7) 18 (5) 50 (6)
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Baseline Follow-up
Characteristic Depress:\cl)EGSg)imptoms No Depre’\slszig?oss’)ymptoms Depress;\clagssé)émptoms No Depresti:o7r:) 6Symptoms
no. (%) no. (%) no. (%) no. (%)

Smoking Status

Former 361 (53) 694 (63) 187 (52) 494 (62)

Never 70 (10) 139 (13) 40 (11) 103 (13)

Current 247 (36) 267 (24) 131 (36) 193 (24)

Unknown 3(<1) 9(1) 1(<1) 7(<1)
Comorbidity (ACE-27)

ACE 0 107 (16) 210 (19) 58 (16) 160 (20)

ACE 1 277 (41) 445 (40) 148 (41) 327 (41)

ACE 2 168 (25) 231 (21) 86 (24) 176 (22)

ACE 3 129 (19) 223 (20) 67 (19) 143 (18)
Site

VA 105 (15) 155 (14) 62 (17) 116 (15)

Other 576 (85) 954 (86) 297 (83) 680 (85)
Cancer Treatment Received

Surgery 323 (47) 531 (48) 220 (61) 493 (62)

Radiation 354 (52) 506 (46) 154 (43) 315 (40)

Chemotherapy 446 (65) 675 (61) 195 (54) 463 (58)

May not add to 100% due to rounding;

*
Abbreviations: ACE-27= Adult Comorbidity Index 27, VA= Veterans Affairs.
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Table 2

Patient Risk Factors for Depression Symptoms at Follow-up

Page 17

Univariate Multivariate
Depression Symptoms at Follow-up™ | PValue [ pepression Symptoms at Follow-up” | P value
OR (95% CI) OR (95% CI)
Characteristic
Age, years
<55 2.81 (1.91-4.13) <0.001 3.28 (2.17-4.96) <0.001
55-64 1.17 (0.85-1.61) 0.33 1.30 (0.94-1.82) 0.12
65-74 1.0 (Reference) - 1.0 (Reference) -
75+ 0.73 (0.51-1.04) 0.09 0.80 (0.55-1.15) 0.23
Sex, Female 1.59 (1.24-2.05) <0.001 1.53 (1.17-2.01) <0.001
Income Level
< $20,000 1.45 (1.09-1.94) 0.01 1.30 (0.94-1.80) 0.11
$20,000-59,000 1.0 (Reference) - 1.0 (Reference) -
>$60,000 0.73 (0.51-1.05) 0.09 0.60 (0.40-0.90) 0.01
Unknown 0.95 (0.57-1.59) 0.86 0.93 (0.55-1.59) 0.80
Education
< High School 1.0 (Reference) - 1.0 (Reference) -
High School 0.74 (0.55-0.98) 0.04 0.71 (0.53-0.96) 0.03
>High School 0.74 (0.53-1.03) 0.07 0.96 (0.67-1.39) 0.85
Marital Status
Married/Partner 1.0 (Reference) - 1.0 (Reference) -
Not Married 1.74 (1.34-2.27) <0.001 1.37 (1.01-1.85) 0.04
Refused/Missing/Unknown 0.98 (0.56-1.73) 0.949 0.97 (0.52-1.78) 0.91
Smoking Status
Former 1.0 (Reference) - 1.0 (Reference) -
Current 1.80 (1.36-2.38) <0.001 1.44 (1.07-1.94) 0.02
Never 1.03 (0.69-1.53) 0.90 0.88 (0.58-1.35) 0.57
Unknown 0.38 (0.46-3.09) 0.36 0.33 (0.04-2.87) 0.31

*
Includes persistent and new onset depression symptoms participants;

7 . . . .
Adjusted by age, sex, income, education, marital status, and smoking status
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Table 3

Health Instruments at Baseline by Depression Symptoms Status

Depression Symptoms™ | No Depression Symptoms | p value
mean (SD) mean (SD)
Instrument

SF-12

Physical Component 33.2(10.4) 38.9(11.2) <0.001

Mental Component 41.9 (10.8) 55.9 (8.2) <0.001
EQ-5D 0.68 (0.18) 0.84 (0.14) <0.001
SF-36 (Vitality) 30.8 (19.3) 55.2 (21.5) <0.001
EORTC QLQ-30% 33.7 (19.7) 15.6 (14.1) <0.001
EORTC QLQ-LC13 30.5 (16.7) 19.3 (13.2) <0.001
Powe Fatalism Inventory” 9.2(2.5) 9.2(26) 0.82
MOS Social Support Survey

Emotional/Informational 78.1(26.7) 86.2 (22.8) <0.001

Tangible/Instrumental 76.8 (25.2) 88.6 (17.8) <0.001

*
Includes persistent and new onset depression symptoms participants,

# .
Selected items

Abbreviations: SF-12= Medical Outcomes Study 12-item short form, EQ-5D=EuroQol questionnaire, SF-36 Medical Outcomes Study 36-item
short form vitality scale, EORTC QLQ-30= European Organization for Research and Treatment of Cancer Quality of Life Questionnaire,

LC13=Lung Cancer Modular Questionnaires, and MOS=Medical Outcomes Study.
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