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Abstract

Context.—Previous studies on quality of life (QOL) after lung cancer surgery have identified 

a long duration of symptoms postoperatively. We first performed a systematic review of QOL 

in patients undergoing surgery for lung cancer. A subgroup analysis was conducted focusing on 

symptom burden and its relationship with QOL.

Objective.—To perform a qualitative review of articles addressing symptom burden in patients 

undergoing surgical resection for lung cancer.
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Methods.—The parent systematic review utilized search terms for symptoms, functional status, 

and well-being as well as instruments commonly used to evaluate global QOL and symptom 

experiences after lung cancer surgery. The articles examining symptom burden (n = 54) were 

analyzed through thematic analysis of their findings and graded according to the Oxford Centre for 

Evidence-based Medicine rating scale.

Results.—The publication rate of studies assessing symptom burden in patients undergoing 

surgery for lung cancer have increased over time. The level of evidence quality was 2 or 3 for 14 

articles (cohort study or case control) and level of 4 in the remaining 40 articles (case series). The 

most common QOL instruments used were the Short Form 36 and 12, the European Organisation 

for Research and Treatment of Cancer Quality of Life Questionnaire, and the Hospital Anxiety and 

Depression Score. Thematic analysis revealed several key findings: 1) lung cancer surgery patients 

have a high symptom burden both before and after surgery; 2) pain, dyspnea, cough, fatigue, 

depression, and anxiety are the most commonly studied symptoms; 3) the presence of symptoms 

prior to surgery is an important risk factor for higher acuity of symptoms and persistence after 

surgery; and 4) symptom burden is a predictor of postoperative QOL.

Conclusion.—Lung cancer patients undergoing surgery carry a high symptom burden which 

impacts their QOL. Measurement approaches use myriad and heterogenous instruments. More 

research is needed to standardize symptom burden measurement and management, with the goal to 

improve patient experience and overall outcomes.

Keywords

Symptoms; quality of life; lung cancer; surgery; pulmonary resection

Introduction

Lung cancer is the second most common malignancy, affecting over 2 million new people 

every year, and it is the leading cause of cancer death worldwide.1 A primary modality of 

curative intent treatment in early stage non–small cell lung cancer is pulmonary resection 

through minimally invasive or open surgery. Due to the invasiveness of these approaches 

and common underlying patient comorbidities, lung cancer surgery patients’ quality of life 

(QOL) is negatively impacted, largely by reductions in physical and pulmonary functioning 

as well as residual symptom burden.2 In particular, symptom burden has been shown to last 

for extended durations postoperatively.3 Therefore, strategies for assessing and addressing 

symptom burden in clinically meaningful ways are exceedingly important.

As outcomes including short term morbidity and long term survival after surgical resection 

for lung cancer improve,4–8 the focus of care is shifting to designing interventions 

for optimizing perioperative QOL. Patient-reported outcomes (PROs) and other survey 

instruments have been developed and tested for the purpose of symptom monitoring in 

this group.9 However, widespread use of PROs for improvement of clinical care in lung 

cancer surgery patients is hampered by lack of consensus on standardized instruments and 

delivery modes,10–12 despite pilot trials demonstrating feasibility of routine electronic PRO 

assessments.13
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One reason for this implementation gap may be a lack of knowledge of how symptom 

burden impacts lung cancer surgery patients and their QOL. In the modern era, minimally 

invasive lung resections have become standard of care14 and earlier discharges are increasing 

the priority for overburdened health systems.15 Prior systematic reviews on the topic of 

QOL lung cancer surgery were completed before 2016 and have focused on studies using 

a select number of QOL instruments.3,10,16,17 Each of the prior systematic reviews had a 

relatively small (<20) number of included articles. Therefore, we sought to broadly define 

our questions and explore major categories of work for emerging themes.

This study presents the findings of a subgroup analysis of articles examining postoperative 

symptom burden identified from a larger systematic review evaluating QOL of patients 

undergoing surgery for lung cancer. The analysis of these 54 selected articles helps us to 

answer the questions “what is the prevalence of symptom burden in lung cancer surgery 

patients?” and “how does this symptom burden relate to quality of life postoperatively?” and 

provides an important frame-work to better understand the interplay between lung cancer 

surgery, symptoms, and quality of life.

Methods

Parent Systematic Review

Primary research articles on patients undergoing pulmonary resection for lung cancer 

who were assessed using QOL instruments were evaluated for inclusion. A medical 

librarian developed search terms for lung cancer, surgical procedures, and QOL domains 

including symptoms, functional status, and well-being using subject headings and keywords 

(Supplemental File 1). These terms were used to search PubMed via the National Library 

of Medicine, Embase via Elsevier, Web of Science, PsycINFO (via EBSCO), and CINAHL 

Plus (via EBSCO) from the date of database inception through August 2020. A total of 4253 

unique citations were found in all database searches. Every citation was assessed by two 

authors in an unblinded standardized manner to identify articles (n = 286) focused on the 

role of QOL in outcomes of lung cancer surgery patients as summarized in the parent study 

PRISMA diagram. These articles were further grouped by surgical care phases: immediate 

perioperative management, intraoperative approaches, and long-term postoperative phases 

(Fig. 1).

For this work, the postoperative phase grouping (n = 153) was examined further, and 

these articles were categorized by two members of the study team using thematic analysis 

(A. M.; G. N. M.; Fig. 2). The identified categories centered on how QOL was framed 

and examined: 1) the longitudinal trajectory of QOL (n = 34); 2) risk factors for poor 

postoperative QOL (n = 49); 3) relationship of perioperative QOL with other outcomes 

(n=4), 4) validation of QOL instruments and other topics (n = 12) and 5) symptom burden 

in lung cancer surgery patients (n = 54). This study evaluates those 54 articles on symptom 

burden and its relationship with QOL after lung cancer surgery.
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Subset Analysis of Articles Focused on Symptoms

Articles focused on symptoms in patients undergoing surgery for lung cancer were analyzed 

iteratively through qualitative narrative synthesis of their finding and discussion by two 

investigators (A.M.; G.N.M) until dominant themes or meanings emerged. In addition, 

these articles were graded according to the Oxford Centre for Evidence-based Medicine 

rating scale.18 In brief the Oxford Centre for Evidence-based Medicine rating scale is a 

hierarchical scale. Studies that are randomized and blinded have a lower grade (grade 1) than 

randomized unblinded trials (grade 2), than cohort studies (grade 3) than do case control 

studies or case series (grade 4). In addition, the ROBINS-I tool was used to assess risk of 

bias for the included studies that were not case series.19

Results

Overall Results

Full text articles (n = 54) assessing symptom burden and QOL in patients undergoing 

surgery for lung cancer are presented in Table 1, organized by date. The level of evidence 

quality was 2 or 3 for 14 articles (cohort study or case control) and level of 4 in the 

remaining 40 articles (case series). There were no studies on symptom burden and QOL 

with level of evidence quality 1 (randomized control trial or metaanalysis). The trajectory 

for article publication is in Fig. 3. There is an exponential increase in the number of 

articles addressing this topic starting in year 2010. There was notable diversity in the QOL 

instruments used across the studies. A total of 48 different symptom and/or QOL measures 

were used. The most commonly used measures were SF-36 (n = 12), Hospital Anxiety and 

Depression Score (n = 11), and the EORTC QLQ-LC13or EORTC QLQ-C30. (n = 11) The 

detailed list of QOL and symptom measurement tools used in all studies is listed in Table 2.

The findings of the articles according to the primary symptoms are discussed below. The 

frequency of articles addressing each symptom are visually depicted in a word cloud (Fig. 

4). We opted to present these findings qualitatively given the overlap of some studies 

discussing more than one symptom or how symptoms related to each other.

Acute and Chronic Pain.—Acute postoperative pain is expectedly extremely common 

and increases in the first 1–3 months postoperatively when compared to baseline, but 

then decreases variably over time.20,21 Two studies report an eventual return to baseline 

pain in an approximately 6 month time frame,13,22 whereas other studies report that 

pain persists in as many as 55% of patients at 12 months.23 Chronic pain (typically 

lasting >2–3 months and known as post-thoracotomy pain syndrome) was discussed in 9 

articles.20,21,23–29 Chronic pain may be incisional, radiating (often to the shoulder)30 or 

neuropathic and affects ~30% of patients after pneumonectomy29 and, in some reports, up to 

40% of patients after minimally invasive surgery.20 Patients at risk for chronic postoperative 

pain are those undergoing posterior lateral thoracotomy compared to those undergoing 

anterior thoracotomy28 or minimally invasive surgery27 as well as in patients with more 

comorbidities and preoperative pain.23,31
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Chronic pain impacts physical HRQOL and is clinically important in 18% of patients.27 In 

fact, symptoms such as pain have a greater impact on postoperative QOL than patient’s 

understanding of treatment plan, involvement in decision making,32 and trust in their 

physicians.33 Symptoms of pain are associated with anxiety,34 and poorly controlled 

postoperative pain may impact mental HRQOL through development of post-traumatic 

stress disorder (PTSD) related symptoms.35,36 Indeed, up to 50% of patients undergoing 

surgery for lung cancer experience PTSD.37

Respiratory Symptoms.—Respiratory symptoms (dyspnea and cough) are extremely 

common and long lasting in lung cancer patients. These symptoms negatively impact 

physical and emotional QOL more so than objective measures of pulmonary function.38–40 

A majority (60%) of patients experience dyspnea even several years after surgery.41 More 

than a third (37%) of patients develop a cough after surgery that persists for greater than one 

month.42,43 Predictors of postoperative cough include preoperative COPD.44 Respiratory 

symptoms may appear in clusters with other symptoms; for example, cough is commonly 

associated with sleep disturbance.43 Bando et al report that dyspnea and chest pain had a 

negative influence on emotional HRQOL, specifically by impacting hope.45

Mental Health Symptoms.—The impact of lung cancer diagnosis and surgery on 

mental health is often not anticipated by patients.46 Mental health impacts outcomes 

both pre- and postoperatively. Preexisting depression is associated with higher rates of 

receiving non-operative therapy47 and anxiety and depression are associated with worse 

postoperative QOL,48 specifically emotional QOL,49 and a higher complication rate.50 

Patients with pre-existing anxiety tend to experience mental health symptoms more 

frequently postoperatively,51 as do patients who continue to smoke.52

Postoperatively, 30% of patients experience depression53 and 19% have anxiety,54 though 

anxiety is reported to then decrease once surgery is complete.55 Lung cancer surgery patients 

experience anxiety and depression at higher rates than those after other thoracic procedures 

such as coronary artery bypass grafting,56 and those who experience these symptoms report 

lower rates of self-efficacy.57 As psychiatric symptoms tend to appear in clusters with 

other somatic symptoms58 mental health symptoms may best be treated as a as part of 

comprehensive cancer support programs. It does seem true that social support has an impact 

on self-efficacy and related concepts, which in turn has an impact on quality of life.59

Sleep and Fatigue.—Fatigue and sleep disturbance are common in lung cancer 

surgery patients, including preoperatively due to disease-associated respiratory symptoms 

and psychiatric symptoms,60–62 but can also last over five months postoperatively.43 

Preoperative sleep disturbance is a risk factor for postoperative sleep disturbance.63 Greater 

than 50% of lung cancer patients experience fatigue64 and 80% poor sleep quality.63 

Sleep disturbance worsens until 1 month postoperatively and then returns to preoperative 

levels.65,66 Fatigue negatively impacts emotional HRQOL (self-efficacy).67

Symptom Clusters.—Lung cancer surgery patients often develop more than one 

symptom after surgery.68 Symptom clusters may be an important driver of postoperative 

quality of health. Risk factors for higher interference of symptoms are younger age, more 
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comorbidities, and worse functional status.69 The occurrence of two or more clinically 

significant symptoms has an adverse impact on HRQOL and functioning,70 and dyspnea, 

fatigue, cough, pain, and reduced appetite symptom occurrence is linked to declines 

HRQOL.71 Pain, fatigue, disturbed sleep, and distress co-occur commonly and negatively 

impact QOL and functional status.72

Symptom burden severity also may be predictive of postoperative health care needs.73 

Patients who have a prolonged length of stay report decreased satisfaction upon discharge 

and also report a lower quality of life postoperatively.74 While 50% of patients undergoing 

surgery for lung cancer think that the surgery may alleviate cancer related symptoms, only 

44% think the surgery may result in side effects or complications.75 Mindfulness programs 

have been implemented as an attempt to alter the relationship between somatic symptoms 

and development of anxiety and depression and can be implemented across a broad aspect 

of lung cancer surgery patients,76 although the impact on QOL is not yet clear. It does seem 

true that social support has an impact on self-efficacy, which in turn has an impact on quality 

of life.59

Discussion

Overall, the included studies demonstrate that: 1) lung cancer surgery patients have a high 

symptom burden both before and after surgery; 2) pain, dyspnea, cough, fatigue, depression, 

and anxiety are predominant; 3) presence of symptoms prior to surgery is an important 

risk factor for higher acuity of symptoms and persistence after surgery; and 4) symptom 

burden is a predictor of postoperative QOL. Importantly, the findings verify the frameworks 

proposed to evaluate lung cancer patient HRQOL domain priorities from other works.77 This 

study also demonstrates the rapid increase in the last decade of studies examining symptom 

burden in patients undergoing lung cancer surgery.

These findings suggest several opportunities to develop programmatic strategies with 

targeted interventions to improve perioperative symptom burden. First, pain remains a 

major concern for patients for many months postoperatively, and pain is tied with longer 

length of stay and costs.78 While 50% of patients undergoing surgery for lung cancer 

believe that the surgery may alleviate cancer related symptoms, only 44% think the surgery 

may result in side effects or complications.75 Preoperative counseling about anticipated 

pain levels and durations should be routinely delivered in order to align expectations 

and improve outcomes.79–81 Next, Our findings support the pressing need for research to 

establish the clinical application of validated questionnaires (e.g., the lung cancer specific 

EORTC LC-2967,68 or shorter symptom inventories such as the MD Anderson Lung Cancer 

module82 particularly as surgical societies move toward routine patient-reported outcome 

reporting83 and clinical trialist seek to determine the impact of their therapies on HRQOL.14 

The association of residual postoperative symptoms with permanent declines in QOL, the 

importance of symptom clustering, and the best to prognosticate and tailor interventions to 

preoperative symptoms is not clear and all are areas for future work.

The major limitation to this study, as with all qualitative reviews, relates to the biases 

introduced through selection of search terms and review of articles. We did use standard 
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search terms and two reviewers for each stage of the review to mitigate bias but did face 

a challenge with the large number of found studies, requiring us to further group and 

categorize articles to improve our focus. There were no studies found on symptom burden 

with level of evidence quality 1 (randomized control trial or meta-analysis), which limits our 

ability to draw conclusions that would be generalizable. There was notable heterogeneity in 

the QOL instruments used across the studies precluding our ability to perform a quantitative 

analysis. In addition, the majority of studies had a level of quality 4, resulting in a high level 

of bias in the studies. For this reason, only a qualitative analysis was able to be performed.

Conclusion

Symptom burden has been demonstrated to have an important impact on patients undergoing 

surgery for lung cancer, and my influence quality of life in this group. Pain, respiratory 

symptoms, mental health symptoms, and fatigue contribute to lung cancer surgery patients’ 

symptom burden. While the increased focus on QOL should lead toward a more patient-

centered practice, challenges remain in implementation due to the inconsistent use of 

standard QOL instruments. More research is needed to apply symptom and QOL assessment 

after lung cancer surgery in a way that is clinically relevant for both patients and surgeons.
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Abbreviations:

EORTC QLQ-C30 European Organisation for Research and Treatment of 

Cancer Quality of Life Questionnaire - Core 30

EORTC QLQ-LC13 European Organisation for Research and Treatment of 

Cancer Quality of Life Questionnaire - Lung Cancer 13

HADS Hospital Anxiety and Depression Scale

MOS SF-36 (SF-36) Medical Outcomes Study – Short Form 36

NSCLC Non-Small Cell Lung Cancer

PROMIS Patient-Reported Outcomes Measurement Information 

System

QOL Quality of Life

VAS Visual Analogue Scale
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VATS Video-assisted Thoracoscopic Surgery
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Fig. 1. 
Parent systematic review PRISMA diagram.
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Fig. 2. 
Categorization of postoperative QOL articles.
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Fig. 3. 
Number of articles by year analyzing symptom burden.
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Fig. 4. 
Word cloud demonstrating number of articles addressing each symptom concept.
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