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Abstract

Background—Surgery provides the best chance for cure and long-term survival in non-small 

cell cancer (NSCLC). Persistent symptoms following surgery are common, and they can 

negatively impact health-related quality of life (HRQOL). The purpose of this study was to 

examine the long-term effect of an interdisciplinary supportive care intervention to improve 

HRQOL, psychological distress, and symptoms in lung cancer survivors who were treated 

surgically.

Methods—Patients undergoing curative intent resection for NSCLC were enrolled in a 

prospective sequential design whereby the control group was accrued first followed by the 

intervention group. Patients in the intervention group were assessed and presented by nurses at 

weekly interdisciplinary care meetings prior to surgery, and received four educational sessions 

(physical, psychological, social, spiritual well-being) following surgery. Appropriate symptom 

management, social work, rehabilitation, and spiritual support interventions were coordinated by 

the study nurse. In both groups, HRQOL, psychological distress, and symptom severity were 

assessed at baseline and at 6, 12, 24, 36, and 52 weeks using surveys which included the validated 

FACT-L, Lung Cancer Subscale (LCS), and Distress Thermometer. Mean survey scores were 

analyzed using factorial Analysis of Covariance at 12 months.

Results—A total of 71 survivors (33=control, 38=intervention) were accrued. There was no 

difference in age, baseline performance status, or stage of disease between groups. Patients in the 

intervention group had significantly less distress (mean 1.0 vs 4.0, p<0.001, range 0–10) and more 
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favorable mean FACT-L scores (126.1 vs 98.7, p<0.001, range 0–140) and LCS scores (29.4 vs 

23.6, p<0.001, range 0–32) at 12 months. The mean scores of all categories of questions in FACT-

L (physical, social/family, emotional, and functional well-being) were significantly more 

favorable in the intervention group at 12 months.

Conclusions—An interdisciplinary supportive care intervention improves psychological distress 

and HRQOL at 12 months after lung cancer surgery. This study has important implications in 

improving HRQOL of lung cancer survivors after surgery. Further study is warranted on 

incorporating the interdisciplinary personalized interventions used in this study into clinical 

practice for lung cancer survivors.
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Although surgery for early stage non-small cell lung cancer (NSCLC) is often curative, 

persistent physical symptoms and psychological distress are relatively common after 

treatment, and these adversely affect health related quality of life (HRQOL).1–4 Palliative 

care focuses on symptom improvement, access to interdisciplinary supportive care services, 

and supporting the best quality of life possible in patients with serious illnesses. Several 

studies have shown that early palliative and supportive care interventions improve HRQOL 

and even survival for patients with metastatic lung cancer.5–8 The Institute of Medicine 

(IOM) recommends palliative/supportive care interventions across the continuum of care.9 

Yet, there is little data on the effect of palliative or supportive care interventions in survivors 

of early stage lung cancer. Multidisciplinary care planning in early stage NSCLC likely 

reduces delays in treatment and improves adherence to treatment guidelines.10 However the 

use of an interdisciplinary approach to focus on the survivor’s physical, emotional, and 

spiritual well-being during post-operative recovery has not been reported. An 

interdisciplinary team approach integrates various disciplines into holistic survivor-centered 

encounters.

In this study, we report the results of an interdisciplinary supportive care intervention in 

survivors who underwent surgical resection of stage I-III non-small cell lung cancer 

(NSCLC), comparing HRQOL, psychological distress, and symptoms of the usual care and 

the intervention groups at 12 months. We hypothesized that survivors receiving the 

interdisciplinary intervention would have improved HRQOL and lower distress scores than 

those survivors receiving usual care.

Patients and Methods

Study Design

This quasi-experimental, sequential enrollment trial aimed to test the effectiveness of an 

interdisciplinary supportive care intervention for NSCLC survivors who were treated 

surgically.. Survivors undergoing curative intent resection for NSCLC were sequentially 

enrolled into the control and intervention groups. Patient enrollment for the control group 

occurred from November 2009 to December 2010, and intervention group enrollment 

occurred between July 2011 and August 2014. Data collection for all outcomes ended in 
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September 2014. The study was performed at an NCI-Designated Comprehensive Cancer 

Center located in Southern California. All study protocols and data safety monitoring plan 

were reviewed and approved by the institutional review board.

Patients

In this study, we included patients with pathologically confirmed stage I–III resectable 

NSCLC who were scheduled to undergo surgery and completed the baseline questionnaires 

and assessment preoperatively. We included only survivors who completed 12 month 

follow-up assessment. Only survivors able to read and understand English and willing to 

complete the assessment tools were eligible to participate. Survivors who had another cancer 

diagnosis within the last five years were excluded from the study. Written informed consents 

were obtained for all survivors prior to participating in the study.

Intervention

The interdisciplinary supportive care intervention consisted of the following key 

components: 1) comprehensive pre-operative QOL assessment, 2) interdisciplinary care 

planning, and 3) education sessions for patients. Upon enrollment, nurses completed a 

comprehensive assessment of QOL, symptoms, and psychological distress concerns using 

the study baseline evaluation data. The assessment was documented using a personalized 

supportive care plan, and categorized into the physical, psychological, social, and spiritual 

domains of QOL. Guided by the comprehensive QOL assessment, each survivor was 

presented at weekly, hour-long interdisciplinary team meetings. The meetings were 

consistently attended by thoracic surgeons, nurses, pain specialists, pulmonologist, social 

worker, chaplain, dietitian, physical therapist, and key members of the research team. 

Following each case presentation, the interdisciplinary care team provided recommendations 

on symptom management, psychosocial support, and referrals to supportive care services. 

Approximately 15 minutes time was devoted to discussions of each patient. Survivors also 

received four educational sessions, and teaching was focused on potential physical, 

psychological, social, and spiritual needs following surgery and during recovery. Any 

relevant supportive care resources that were identified and recommended by the 

interdisciplinary team were also discussed with survivors during the sessions. An 

educational manual that contained all teaching contents was provided to survivors. On 

average, each of the educational sessions lasted approximately 36 minutes. Survivors in the 

control group were treated and followed by the thoracic surgery team and were also allowed 

to access all supportive care services while participating in the study if needed. Our group’s 

follow-up routine involves clinical visits and chest CT every 3–6 months postoperatively for 

the first two years, then annually thereafter, depending on cancer stage and operation 

performed.

Outcome Measures

Quality of life and symptoms were assessed using the Functional Assessment of Cancer 

Therapy-Lung (FACT-L) tool. The FACT-L contains 27 items with questions divided into 

the physical, social/family, emotional, and functional well-being domains. An additional 

lung cancer subscale (LCS) is included to assess disease-specific symptoms. All items are 

scored on a 5-point Likert scale (0=not at all; 4=very much). Higher scores indicate better 
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QOL, and the total score ranges from 0 to 140.11 The Functional Assessment of Chronic 

Illness Therapy-Spirituality Subscale (FACIT-Sp-12) was used to assess spiritual well-

being. This is a 12-item, 5-point Likert scale measure that assesses sense of meaning, peace, 

and faith in illness. Total score ranges from 0 to 48, and a higher score indicates better 

spiritual well-being.12 Psychological distress was assessed using the Distress Thermometer 

(DT). The DT is an efficient, low burden method to evaluate distress, based on a scale of 0 

to 10 (0=no distress; 10=extreme distress).13 Demographic and health status data (age, 

gender, race/ethnicity, education level, marital status, living situation, employment, religious 

preference, annual household income, co-morbidities, smoking history) were self-reported 

by patients at baseline. Disease and treatment characteristics, including stage of disease and 

type of surgical procedure were obtained through electronic medical records (EMR). All 

survivors completed baseline assessments prior to surgery, and were re-assessed at 6, 12, 24, 

36, and 52 weeks (12 months) following surgery.

Data Analysis

Data processing included scanning demographic and outcome measures, entering chart audit 

data into a relational database, and exporting tracking data from an Access database. Data 

were analyzed using the Statistical Package for the Social Sciences, v. 21. (IBM Corp. 

Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp.) 

Data were audited for accuracy, matched by ID, and scattered missing data were imputed 

using the SPSS Missing Values Analysis (MVA) procedure and the Estimation and 

Maximization (EM) method. Tracking and chart audit data were used to select the 71 early 

stage surgical patients who had completed their twelfth month in the study. Selected 

demographic data were compared by group (intervention vs. usual care) and by surgical 

method (open vs. minimally invasive (MIS)), using contingency table analysis and the chi 

square statistic or student’s t-tests, depending on the level of measurement. Because there 

was a significant association between group and surgical method, the factorial Analysis of 

Covariance (ANCOVA) was limited to examining two main effects without their 

interaction. The covariate was the baseline score and the outcomes were corresponding 12 

month scores for psychological distress and six dimensions of quality of life for lung cancer 

patients (FACT-L and FACIT-Sp12). Finally, the 12-month trajectories of selected 

symptoms from the FACT-L were examined descriptively.

Results

239 patients were consented and enrolled in the main study in the early stage (stage I–IIIb) 

cohort, regardless of whether surgical treatment was planned. Selection for the cohort 

described in this manuscript is summarized in Supplementary Table 1. After excluding 

patients who did not undergo preoperative baseline assessment and patients who did not 

complete the 12 month assessment, we identified 71 patients who underwent surgical 

resection. 33 patients in the usual care and 38 patients in the intervention group were 

included in this analysis. Socio-demographics, smoking status, and disease stage were 

similar comparing survivors in the control and intervention groups (Table 1). A larger 

proportion of survivors in the intervention group underwent minimally invasive surgery 

(MIS) compared with the control group (57.9% vs. 30.3%, p=0.02). Survivors undergoing 
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MIS had earlier stage disease, but otherwise there were no differences in socio-demographic 

or clinic characteristics comparing survivors who underwent MIS and open surgery (Table 

1).

The mean scores for the FACT-L, the four QOL subsets of FACT-L, LCS, and 

FACITSP-12, adjusted for baseline scores, were all improved at 12 months in the 

intervention group compared to the control group (Table 2 and Figure 1). In addition, there 

was significantly less psychological distress in the intervention group compared with the 

control group (p<0.001). When stratifying by open or MIS, there were no differences in 

QOL scores or distress, with the exception of social/family well being which was slightly 

higher in the open surgery group (23.4±6.7 vs. 21.6±8.2, p=0.016). We analyzed the 

trajectory of specific symptom scores over time from the FACT-L and LCS, comparing the 

intervention group with the control group. There was no significant interaction by 

intervention over the 6 time points studied for each symptom (Figure 2). There appeared to 

be lower 12 months fatigue scores (1.1±1.0 vs 2.3±2.0, score range 0–4, 4= more fatigue, 

p=0.094), better sleep scores (3.8±0.5 vs 2.0±1.1; score range 0–4, 4=better sleep, p=0.083), 

lower dyspnea scores (3.8±0.4 vs 2.7±0.9; score range 0–4, 4=less dyspnea, p=0.86), and 

lower cough scores at 12 months (0.2±0.5 vs 1.0±1.1; score range 0–4, 4=worse cough, p=.

127) in the intervention group, although none of these differences were statistically 

significant. However, baseline scores were generally more favorable in the intervention 

group compared with the control group. There did not seem to be a meaningful difference in 

pain at 12 months between groups (0.9±0.9 intervention vs. 1.2±1.2; score range 0–4, 

4=worse pain).

Seven patients (54%) in the intervention group and 6 patients (47%) in the control group 

received pulmonary rehabilitation consultations (p=0.98), while 3 patients (8%) in the 

intervention group and 2 patients (6%) in the control group received pain management 

consultations (p=0.76).

Comment

We found that an interdisciplinary supportive care intervention significantly improved 

HRQOL and distress 12 months after lung cancer surgery. Our study highlights the changes 

in HRQOL that may continue months after early stage lung cancer diagnosis and treatment. 

We consider the changes in HRQOL scores we observed to be clinically meaningful. The 

minimally important difference (MID) is the smallest difference in score in the domain of 

interest that patients perceive as important and which would lead the clinician to change 

treatment. A two to three point change in the LCS or any of the FACT-L subscales is 

considered to be clinically meaningful, and this estimate has been validated in the LCS.14

In this non-randomized trial, a significantly larger proportion of survivors in the intervention 

group underwent more minimally invasive surgery compared with the control group. This 

was because over time our group has performed a larger proportion of operations using 

minimally invasive techniques. There was no significant difference in QOL, psychological 

distress, or symptoms comparing survivors who had open or minimally invasive surgery, 

with the exception of social/family wellbeing, which had more favorable adjusted mean 
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scores in the open group. These findings are consistent with other groups, including a recent 

report by Rizk and colleagues that demonstrated no significant differences between 

minimally invasive and open surgery QOL or pain scores at 12 months with the exception of 

emotional well-being, which was better in the open surgery group.15

This is the first study to our knowledge to test an interdisciplinary supportive care 

intervention in early stage lung cancer survivors. Our findings validate the IOM 

recommendation that an interdisciplinary approach to palliative/supportive care be 

incorporated into the care of survivors with early stage lung cancer.9 The improvements in 

quality of life and physical symptoms that we observed in survivors receiving the 

intervention were likely due to a number of factors including improved education, 

reassurance, and early symptom management. We were unable with this analysis to 

determine which component of the intervention had a direct impact on specific outcomes. 

Many surgeons, including our own group, provide preoperative teaching and counseling in 

conjunction with nurses or physician extenders which probably improve postoperative QOL 

and anxiety through education and establishing expectations. Future studies are needed to 

determine the specific causal effects of key components of the intervention in order to 

inform the potential generalizability of this approach to palliative/supportive care.

This study has several potential limitations. First, this was a sequential trial of usual care 

followed by experimental versus a randomized trial and as a result there may have been 

unmeasured variables that contributed to the findings. The groups were well-balanced with 

respect to socio-demographic and clinical characteristics, with the exception of minimally 

invasive surgery. There were some personnel changes during the study period, and it is 

possible that these changes accounted for some of the difference observed between the two 

groups. This is a limitation of the sequential study design and may have introduced bias. 

This may in part be a reason for somewhat higher baseline QOL scores, although when 

adjusted for baseline scores, the scores in the intervention group were still significantly more 

favorable than in the usual care group. Moreover, because of strict eligibility criteria, a large 

proportion of patients undergoing lung resection were excluded from this study and this may 

limit the generalizability of the results. Specifically, patients whose primary language was 

not English, those with a personal history of cancer, and patients not willing to commit the 

necessary time to complete the assessment tools were not included. Next, this study 

compares the intervention to usual care at our institution which may vary from the usual care 

at other institutions. We followed National Comprehensive Cancer Network (NCCN) 

guidelines for follow-up of survivors who underwent lung cancer resection16, seeing 

survivors every 3–6 months during the first postoperative year, depending on stage and 

operation performed. Finally, the weekly interdisciplinary meetings and educational sessions 

employed in the study intervention may not be feasible in all practice settings. A clinical 

trial testing the implementation of key components of the intervention described in this 

study in lung cancer patients in a community practice setting is currently underway by our 

group. Results of that study will be important to guide translation of this intervention into 

clinical practice.

In summary, this study demonstrates the importance of integrating routine supportive care 

and educational interventions in the care of early stage lung cancer survivors. Further 
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research on early implementation of palliative/supportive care and educational interventions 

after lung cancer resection is needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
This is a graphical representation of 12 month scores for the psychological distress 

thermometer, FACT LCS, FACIT-Sp12, and FACT-L for the usual care and intervention 

groups. Error bars represent standard deviation.
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Figure 2. 
This is a graphical representation of the trajectory of individual symptom scores for fatigue 

(figure 2a), sleep (figure 2b), dyspnea (figure 2c), cough (figure 2d), and pain (figure 2e) 

from the FACT-L across the 12 month study period for the usual care and intervention 

groups.
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Table 1

Sociodemographics and Clinical Characteristics by Group

Control
(N=33)

Intervention
(N=38)

p-value

Age – Mean (Range=34–91)

65.6 69.4 .167

Gender – N (%)

Male 14 (42.4) 14 (36.8)
.631

Female 19 (57.6) 24 (63.2)

Type of Procedure – N (%)

Open 23 (69.7) 16 (42.1)
.020b

aMIS 10 (30.3) 22 (57.9)

Stage of Disease – N (%)

Stage I 17 (51.5) 20 (52.6)

.403Stage II 7 (21.2) 12 (31.6)

Stage III 9 (27.3) 6 (15.8)

Other Treatments – N (%)

Neoadjuvant 2 (6.1) 6 (15.8) .270

Adjuvant 17 (51.5) 13 (34.2) .157

Smoking History – N (%)

Current Smoker 1 (3.0) 2 (5.3)

.891Former Smoker 27 (81.8) 30 (78.9)

Non-Smoker 5 (15.2) 6 (15.8)

Race – N (%)

Asian 3 (9.1) 0 (0)

.141Black or African American 2 (6.1) 4 (10.5)

White 28 (84.8) 34 (89.5)

Ethnicity – N (%)

Hispanic/Latino 1 (3.0) 4 (10.5)
.218

Non Hispanic/Latino 32 (97) 34 (89.5)

Marital Status – N (%)

Married/Partnered 12 (36.4) 13 (34.2)
.850

Other (Single, Separated, Widowed, Divorced) 21 (63.6) 25 (65.8)

Living Situation: Live Alone? – N (%)

No 23 (69.7) 28 (73.7)
.710

Yes 10 (30.3) 10 (26.3)

Education Completed – N (%)

Secondary/High School 15 (45.5) 17 (44.7)
.952

College 18 (54.5) 21 (55.3)

Employment Status – N (%)
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Control
(N=33)

Intervention
(N=38)

p-value

≥ 32 hours per week 9 (27.3) 6 (15.8)
.237

< 32 hours per week 24 (72.7) 32 (84.2)

Annual Income – N (%)

</= $50K 15 (45.5) 11 (28.9)

.292> $50K 14 (42.4) 23 (60.5)

Prefer not to answer 4 (12.1) 4 (10.5)

a
Minimally Invasive Surgery

b
Control group more likely to have open surgery
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