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Abstract

Objectives: Among four classes of patients with distinct shortness of breath profiles, evaluate 

for differences in levels of global, cancer-specific, and cumulative life stress, as well as resilience; 

evaluate for differences in the occurrence rates for various stressful life events, and evaluate for 

differences in the severity of common co-occurring symptoms.

Data Sources: Outpatients (N = 1338) completed questionnaires six times over two cycles of 

chemotherapy. The occurrence of shortness of breath was assessed using the Memorial Symptom 

Assessment Scale. Latent class analysis was used to identify subgroups of patients with distinct 

shortness of breath profiles. Differences among the classes were evaluated using parametric and 

nonparametric tests.
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Conclusion: Shortness of breath classes were labeled based on their distinct occurrence 

trajectories: None (70.5%), Decreasing (8.2%), Increasing (7.8%), and High (13.5%). Compared 

to None class, Decreasing and High classes had higher global and cancer-specific stress scores. 

The High class reported higher occurrence rates for several adverse childhood experiences. 

Compared to None class, Decreasing and High classes had higher depression, anxiety, and 

morning fatigue scores and lower morning energy and cognitive function scores.

Implications for Nursing Practice: Given the additive or synergistic relationships between 

stress, co-occurring symptoms, and shortness of breath, multimodal interventions that include 

stress management, exercise training, and/or symptom management may decrease shortness of 

breath in oncology patients.

Keywords

Adverse childhood experiences; Cancer; Depression; Post-traumatic stress disorder; Resilience; 
Shortness of breath; Stress

INTRODUCTION

The 10% to 70% occurrence rate for shortness of breath in oncology patients provides 

evidence of the large amount of inter-individual variability in this symptom.1 However, 

limited information is available on factors that contribute to this variability.2 Therefore, 

effective management of shortness of breath is extremely challenging.3 Unrelieved shortness 

of breath is associated with decreases in functional status and quality of life,4 as well as 

overall survival.5

Given the paucity of research on risk factors for shortness of breath in oncology patients, 

our team developed the Multifactorial Model of Dyspnea in Patients with Cancer.6 The six 

factors included in this model are based on a synthesis of 19 studies on the occurrence7–

9 and severity4,10–24 of dyspnea in oncology patients. The specific factors in this model 

include: person (ie, age, gender, socioeconomic status), clinical (ie, smoking, respiratory 

disease, heart disease), and cancer-related (eg, lung cancer, cancer treatments, anemia) 

factors, as well as respiratory muscle weakness, co-occurring symptoms (eg, anxiety, 

depression, fatigue), and stress. Given that the majority of the studies that provided 

the foundation for our model evaluated patients with lung cancer, additional research is 

warranted on risk factors for shortness of breath in patients with heterogeneous types of 

cancer undergoing chemotherapy.

Latent class analysis (LCA) is a person-centered analytic approach that can be used to 

identify modifiable and nonmodifiable risk factors associated with subgroups (ie, latent 

classes) of patients with distinct symptom profiles.25 Using this analytic approach, we 

evaluated for subgroups of patients with distinct shortness of breath profiles.26 In brief, in a 

sample of 1338 patients undergoing chemotherapy, 70.5% did not report shortness of breath. 

Of the remaining 395 patients, three distinct shortness of breath profiles were identified (ie, 

Decreasing (8.2%), Increasing (7.8%), and High (13.5%)). Consistent with our conceptual 

model, risk factors for membership in the High class included: older age, being unemployed, 
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having a history of smoking, reporting a diagnosis of lung disease, having lung cancer, and 

having received a higher number of cancer treatments.

While this study provides new information on various demographic and clinical 

characteristics associated with the occurrence of shortness of breath in patients with 

heterogeneous types of cancer receiving chemotherapy,26 differences in the severity of 

other common co-occurring symptoms and various types of stress and resilience among 

the classes were not evaluated. As noted in our recent systematic review,2 studies on 

the associations between dyspnea and co-occurring symptoms in oncology patients are 

extremely limited. In addition, despite the growing body of evidence on the role of stress in 

oncology patients’ symptom experiences,27–29 no studies were identified that evaluated for 

associations between shortness of breath and stress.2

Existing evidence suggests that the hypothalamus is involved in the regulation of respiration 

under stress.30,31 In one cross-sectional study of patients with chronic shortness of breath,32 

higher levels of perceived stress were associated with more severe shortness of breath. 

In addition, moderate to severe shortness of breath in these patients was associated with 

flatter diurnal cortisol slopes.32 While these findings suggest that chronic moderate to 

severe shortness of breath causes hypothalamic-pituitary-adrenal (HPA) axis dysregulation, 

additional studies are warranted because only 26.5% of these patients had cancer.

A cancer diagnosis and subsequent treatment(s) are significant stressful life events (SLEs).33 

As noted in one review,34 7.3% to 13.8% of oncology patients meet the criteria for post-

traumatic stress disorder (PTSD) and an additional 10% to 20% meet the criteria for 

subsyndromal PTSD. These data suggest that cancer-specific SLEs have additive effects 

on the HPA axis that may affect the perception of dyspnea. While no studies examined the 

association between shortness of breath and cancer-specific stress, in a study of patients with 

chronic obstructive pulmonary disease (COPD),35 positive correlations were found between 

the severity of shortness of breath and measures of perceived stress and fear of COVID-19.

On the other hand, resilience corresponds to an individual’s protective attributes that 

promote successful adaptation to stressors.36 In one study of patients with non–small cell 

lung cancer,37 individuals with a lower functional status were more likely to have severe 

dyspnea and lower resilience. In another study of patients with COPD,38 higher levels of 

dyspnea were associated with lower levels of resilience. Equally important, a growing body 

of evidence suggests that early life stress plays a crucial role in shaping an individual’s 

adaptive and maladaptive responses to a variety of stressors in adulthood.31 Therefore, 

additional studies are warranted that evaluate for associations between dyspnea and various 

types of stress (ie, global, cancer-specific, cumulative life stress) and resilience in the same 

sample of oncology patients.

Of note, common symptoms (eg, anxiety, sleep disturbance) experienced by oncology 

patients may co-occur with shortness of breath. For example, higher levels of anxiety and 

depression were associated with more severe dyspnea in oncology patients.9,11,15,24,39–46 

However, among these studies, only four9,15,24,39 included patients with heterogeneous types 
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of cancer, none evaluated both trait and state anxiety, and the majority of the analyses were 

limited to correlation coefficients.15,39,41,43–46

While less well studied, fatigue is another symptom that demonstrates a positive relationship 

with dyspnea.15,16,39,42,44 In addition, in four studies,11,21,24,42 positive associations were 

found between dyspnea and pain. Of note, in two studies of patients with advanced 

cancer,15,39 dyspnea was positively correlated with sleep disturbance. Finally, cognitive 

impairment is a common symptom in patients undergoing chemotherapy.47 However, while 

a positive association was reported between dyspnea and mild cognitive impairment in 

patients with COPD, asthma, or heart failure,48 no studies have evaluated this association in 

oncology patients.

Given the paucity of research on the associations between the occurrence of dyspnea and 

stress and other common symptoms in oncology patients, the purpose of this study was to 

extend our previous findings that identified subgroups of patients with distinct shortness of 

breath profiles26 evaluate for differences in levels of global, cancer-specific, and cumulative 

life stress, as well as resilience among the four shortness of breath classes. In addition, 

differences among the four classes in the occurrence rates for various SLEs and the severity 

of common co-occurring symptoms were evaluated.

METHODS

Patients and Settings

This study is part of a larger, longitudinal study of the symptom experience of 

oncology outpatients receiving chemotherapy.49 Eligible patients were ≥18 years of age; 

had a diagnosis of breast, gastrointestinal, gynecological, or lung cancer; had received 

chemotherapy within the preceding 4 weeks; were scheduled to receive at least two 

additional cycles of chemotherapy; were able to read, write, and understand English; and 

gave written informed consent. Patients were recruited from two Comprehensive Cancer 

Centers, one Veterans Affairs hospital, and four community-based oncology programs 

during their first or second cycle of chemotherapy. The major reason for refusal was being 

overwhelmed with their cancer treatment.

Study Procedures

Study was approved by the Committee on Human Research at the University of California, 

San Francisco and by the institutional review board at each of the study sites. Written 

informed consent was obtained from all patients. Patients completed the shortness of breath 

measure, a total of six times over two cycles of chemotherapy. Stress and symptom measures 

were completed at enrollment (ie, prior to the second or third cycle of chemotherapy). 

Medical records were reviewed for disease and treatment information.

Instruments

Demographic and Clinical Measures—Patients completed a demographic 

questionnaire, Karnofsky Performance Status (KPS) scale,50 Self-Administered Comorbidity 

Questionnaire (SCQ),51 Alcohol Use Disorders Identification Test (AUDIT),52 and smoking 
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history questionnaire. Level of exercise was assessed using an investigator developed 

questionnaire. Using the recommendation for physical activity from the Office of Disease 

Prevention and Health Promotion’s Healthy People 2020 report,53 patients’ responses 

were categorized into one of three exercise groups (ie, no exercise, <150 minutes per 

week, ≥150minutes per week).54 Medical records were reviewed for disease and treatment 

information.

Measure of Shortness of Breath—The shortness of breath item from the Memorial 

Symptom Assessment Scale (MSAS) was used to assess for the occurrence of shortness of 

breath (ie, yes or no) at each of the six assessments. Validity and reliability of the MSAS are 

well established.55

Stress and Resilience Measures—The 14-item Perceived Stress Scale (PSS) was used 

as a measure of global perceived stress according to the degree that life circumstances are 

appraised as stressful over the course of the previous week.56 Each item was rated on a 

0-to-4 Likert scale (ie, 0 = never, 1 = almost never, 2 = sometimes, 3 = fairly often, 4 = very 

often). Total PSS scores can range from 0 to 56. Its Cronbach α was 0.89.

The 22-item Impact of Event Scale-Revised (IES-R) was used to measure cancer-related 

distress.57,58 Patients rated each item based on how distressing each potential difficulty 

was for them during the past week “with respect to their cancer and its treatment.” Each 

item was rated on a 0 (not at all) to 4 (extremely) Likert scale. Three sub-scales evaluate 

levels of intrusion, avoidance, and hyperarousal perceived by the patient. The total score 

can range from 0 to 88. Sum scores of ≥24 indicate clinically meaningful post-traumatic 

symptomatology, and scores of ≥33 indicate probable PTSD.59 Cronbach α for the IES-R 

total score was 0.92.

The 30-item Life Stressor Checklist-Revised (LSC-R) is an index of lifetime trauma 

exposure (eg, being mugged, sexual assault).60 The total LSC–R score is obtained by 

summing the total number of events endorsed (range of 0 to 30). If the patient endorsed an 

event, the patient was asked to indicate how much that stressor affected their life in the past 

year, from 1 (not at all) to 5 (extremely). These responses were summed to yield a total 

“affected” sum score. In addition, a PTSD sum score was created based on the number of 

positively endorsed items (out of 21) that reflect the DSM-IV PTSD Criteria A for having 

experienced a traumatic event.

The 10-item Connor-Davidson Resilience Scale (CDRS) evaluates a patient’s personal 

ability to handle adversity (eg, “I am able to adapt when changes occur”).61,62 Items are 

scored on a 5-point Likert scale (“not true at all” to “true nearly all of the time”). Total 

scores range from 0 to 40, with higher scores indicative of higher self-perceived resilience. 

The normative adult mean score in the United States is 31.8 (standard deviation [SD], 

5.4),62,63 with an estimated minimal clinically important difference of 2.7.64 Its Cronbach α 
was 0.90.

Symptom Measures—The 20-item Center for Epidemiological Studies-Depression scale 

(CES-D) evaluates the major symptoms in the clinical syndrome of depression. A total score 
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can range from 0 to 60, with scores of ≥16 indicating the need for individuals to seek clinical 

evaluation for major depression. The CES-D has well established validity and reliability.65–

67 In this study, its Cronbach α was 0.89.

The 20-items on the Spielberger State-Trait Anxiety Inventory (STAI-S and STAI-T) were 

rated from 1 to 4.68 The STAI-S measures a person’s temporary anxiety response to a 

specific situation or how anxious or tense a person is “right now” in a specific situation. 

The STAI-T measures a person’s predisposition to anxiety as part of one’s personality. 

Cut-off scores of ≥31.8 and ≥32.2 indicate a high level of trait and state anxiety, respectively. 

Cronbach α values for the STAI-T and STAI-S were 0.92 and 0.96, respectively.

The 18-item Lee Fatigue Scale (LFS) was designed to assess physical fatigue and energy.69 

Each item was rated on a 0 to 10 numeric rating scale (NRS). Total fatigue and energy 

scores were calculated as the mean of the 13 fatigue items and the 5 energy items, 

respectively. Higher scores indicate greater fatigue severity and higher levels of energy. 

Using separate LFS questionnaires, patients were asked to rate each item based on how 

they felt within 30 minutes of awakening (ie, morning fatigue, morning energy) and prior to 

going to bed (ie, evening fatigue, evening energy). The LFS has established cut-off scores 

for clinically meaningful levels of fatigue (ie, ≥3.2 for morning fatigue, ≥5.6 for evening 

fatigue) and energy (ie, ≤6.2 for morning energy, ≤3.5 for evening energy).70 Cronbach α 
values were 0.96 for morning and 0.93 for evening fatigue and 0.95 for morning and 0.93 for 

evening energy.

The 21-item General Sleep Disturbance Scale (GSDS) was designed to assess the quality 

of sleep in the past week.71 Each item was rated on a 0 (never) to 7 (everyday) NRS. The 

GSDS total score is the sum of the 21 items that can range from 0 (no disturbance) to 147 

(extreme sleep disturbance). Higher total scores indicate higher levels of sleep disturbance. 

A GSDS total score of ≥43 indicates a significant level of sleep disturbance.70 Cronbach α 
for GSDS score was 0.83.

The 16-item Attentional Function Index (AFI) assesses an individual’s perceived 

effectiveness in performing daily activities that are supported by attention and working 

memory.72 A higher total mean score on a 0 to 10 NRS indicates better cognitive function.72 

Total scores are grouped into categories of attentional function (ie, <5, low function; 5.0–

7.5, moderate function; >7.5, high function).73 Cronbach α for the total AFI score was 0.93.

The occurrence of pain was evaluated using the Brief Pain Inventory.74 Patients who 

responded yes to the question about having pain were asked to indicate if their pain was 

or was not related to their cancer treatment. Patients were categorized into one of four 

groups (ie, no pain, only noncancer pain, only cancer pain, both cancer and noncancer pain). 

Patients rated the intensity of their worst pain using 0 (none) to 10 (excruciating) NRS. In 

addition, they provided information on pain’s level of interference with function.

Data Analysis

Descriptive statistics and frequency distributions were generated for sample characteristics 

at enrollment using the Statistical Package for the Social Sciences (SPSS) version 28 (IBM 
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Corporation, Armonk, NY). As was done previously,75 unconditional LCA was used to 

identify shortness of breath profiles that characterized unobserved subgroups of patients 

(ie, latent classes) over the six assessments. Before performing the LCA, patients who 

reported the occurrence of shortness of breath for ≤1 of the six assessments were identified 

and labeled as the “None” class (n = 943, 70.5%). Then, the LCA was performed on the 

remaining 395 patients using MPlus Version 8.4.76

Estimation was carried out with full information maximum likelihood with standard error 

and a χ2 test that are robust to non-normality and non-independence of observations 

(“estimator=MLR”). Model fit was evaluated to identify the solution that best characterized 

the observed latent class structure with the Bayesian Information Criterion (BIC), Vuong-

Lo-Mendell-Rubin likelihood ratio test (VLMR), entropy, and latent class percentages that 

were large enough to be reliable.77 Missing data were accommodated for with the use of the 

Expectation-Maximization (EM) algorithm.78

Differences among the latent classes in demographic, clinical, and symptom characteristics, 

as well as stress and resilience measures, were evaluated using parametric and 

nonparametric tests. A value of P < .05 was considered statistically significant. Bonferroni 

corrected value of P < .008 was considered statistically significant for the pairwise contrasts.

RESULTS

Latent Class Solution

As noted in our previous publication,26 the 943 patients (70.5%) who had ≤1 occurrence 

of shortness of breath over the six assessments were classified as the None class. For the 

remaining 395 patients whose data were entered into the LCA, a three-class solution was 

selected because the BIC for that solution was lower than the BIC for the 2-class solution. 

In addition, the VLMR was significant for the 3-class solution, indicating that three classes 

fit the data better than two classes. Shortness of breath classes were labeled based on their 

distinct trajectories for the occurrence: Decreasing (8.2%), Increasing (7.8%), and High 

(13.5%) (Supplemental Figure 1).

Demographic and Clinical Characteristics

As noted in our previous publication,26 significant differences were found among the latent 

classes for many of the demographic and clinical characteristics (Supplemental Table 1). 

In brief, compared to the None class, the High class was more likely to live alone, less 

likely to be employed, and more likely to report a previous or current history of smoking. 

In addition, they were more likely to have multiple cancer treatments, more likely to have 

lung metastasis, more likely to be receiving chemotherapy on 21- or 28-day cycles, and 

more likely to self-report a diagnosis of osteoarthritis, back pain, and rheumatoid arthritis. 

Compared to the None class, the Decreasing and High classes had lower KPS scores, a 

higher number of comorbidities, higher SCQ scores, and were more likely to self-report a 

diagnosis of depression. Compared to the None and Decreasing classes, the High class was 

more likely to be older and more likely to have lung cancer.
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Stress and Resilience Scores

Compared to the None class, the Decreasing and High classes reported higher PSS 

total, IES-R total, IES-R intrusion, IES-R hyper-arousal, and LSC-R affected sum scores. 

Compared to the None class, the High class reported higher IES-R avoidance subscale and 

LSC-R total scores. Compared to the None and Increasing classes, the High class reported 

higher LSC-R PTSD sum scores and lower CDRS scores (Table 1).

Occurrence of SLEs

Compared to the None class, the High class reported higher occurrence rates for physical 

neglect, sexual harassment, being forced to touch and have sex before the age of 16, and 

being separated or divorced. Compared to the None class, the Increasing and High classes 

reported higher occurrence rates for being forced to touch and have sex at ≥ 16 years. 

Compared to the None class, the Decreasing class reported a higher occurrence rate for 

having parents separated or divorced (Table 2).

Symptom Severity Scores

Compared to the None class, the other three classes reported higher levels of morning 

fatigue and sleep disturbance. Compared to the None class, the Decreasing and High classes 

reported higher levels of depressive symptoms, trait and state anxiety, cognitive dysfunction, 

and pain interference and decrements in morning energy. Compared to the None class, the 

Decreasing and High classes were more likely to have both cancer and non-cancer pain. 

Compared to the None class, the Increasing and High classes reported higher levels of 

evening fatigue. Compared to the None class, the High class reported a higher worst pain 

intensity score (Table 3).

DISCUSSION

As part of an extension of our previous study of subgroups of patients with distinct shortness 

of breath profiles,26 this analysis is the first to describe associations between shortness 

of breath and three types of stress, as well as resilience in a sample of patients with 

heterogeneous types of cancer. Equally important, associations between shortness of breath 

and common symptoms were evaluated. The common and distinct risk factors for shortness 

of breath across the Decreasing, Increasing, and High classes compared to the None class 

are summarized in Table 4. Given the paucity of research on shortness of breath in oncology 

patients, our results are compared with findings from the general population and patients 

with cardio-pulmonary disease.

Stress Measures

Compared to the None class, patients in both the Decreasing and High classes reported 

higher levels of global stress. Similarly, in previous studies of palliative care patients32 

and adolescent patients with asthma,79 the severity of shortness of breath was positively 

correlated with global stress. One potential explanation for this relationship, that warrants 

additional investigation, is that both disruptions in the HPA axis and increases in systemic 

inflammation occur in oncology patients receiving chemotherapy that contribute to the 

occurrence of dyspnea.32,80
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In terms of cancer-related stress, compared to the None class, both the Decreasing and 

High classes reported higher IES-R total, intrusion, and hyperarousal scores. Of note, in 

the Decreasing and High classes, 23.1% and 14.0% met the criteria for partial PTSD and 

14.4% and 23.4% met the criteria for PTSD, respectively. In addition, fears of recurrence 

and declines in physical function in oncology patients may contribute to the severity of 

PTSD symptoms.34 These findings suggest that both cancer-related stress and relatively high 

levels of PTSD result in decreases in the threshold of dyspnea perception. This hypothesis 

is supported by a study that found that individuals who had PTSD following the World 

Trades Center disaster were twice as likely to experience shortness of breath than individuals 

without PTSD.81

While both the Decreasing and High classes showed similar trends in the severity of 

global and cancer-specific stress at enrollment, no explanation is readily apparent for 

why this pattern was not observed in the Increasing class. The distinct trajectories of 

shortness of breath for the Increasing class compared to the Decreasing class may be 

explained by differences in the provision of timely symptom management inventions 

(eg, steroids, oxygen, opioids, thoracentesis); different etiologies for shortness of breath 

(eg, anemia, pleural effusion); and/or the presence of a variety of triggers (eg, smoking, 

air pollution). If these trajectories are replicated in an independent sample, additional 

phenotypic characteristics and interventions warrant evaluation to determine the specific 

risk factors for membership in the Increasing class.

In terms of the overall number of SLEs, as well as the occurrence of specific SLEs, the 

primary differences were between the None and the High classes. Specifically, the High 

class reported higher occurrence rates for physical neglect, sexual harassment, forced to 

touch at <16 years, forced sex at <16 years of age, and being separated or divorced. In 

addition, compared to both the None and Increasing classes, the High class reported a higher 

LSC-R PTSD sum score. Our findings are consistent with previous reports that found that 

individuals who experienced interpersonal violence, abuse, and neglect had higher levels of 

PTSD symptoms, compared to those with other types of trauma (eg, unexpected death of a 

loved one).82

These findings suggest that for the High class in particular, the cumulative impact of 

various types of stress, particularly adverse childhood experiences (ACEs) may contribute 

to the occurrence of shortness of breath in patients receiving chemotherapy. Accumulating 

evidence suggests that exposure to early psychological stress contributes to the lifelong 

responsiveness of the HPA axis to stress.83 Specifically, repeated activation of the HPA axis 

may result in blunted cortisol responses to a variety of stressors (eg, airway inflammation).31 

Over time, reduced inhibitory feedback associated with stress contributes to airway 

sensitization and chronic/refractory dyspnea.31 This hypothesis is supported by a study of 

the general population84 that found that exposure to a higher number of traumatic events 

and the occurrence of PTSD were associated with increased airflow limitations.85 Given 

the paucity of research on associations between dyspnea and SLEs in oncology patients, 

additional mechanistic studies are warranted.
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Co-occurring Symptoms

Anxiety is hypothesized to play a crucial role in dyspnea perception.86 Specifically, 

anxiety is known to amplify shortness of breath by increasing anxiety sensitivity (ie, the 

fear of anxiety symptoms87) and activating the limbic system.88,89 Therefore, it is not 

surprising that across our four distinct shortness of breath profiles, both trait and state 

anxiety scores exceeded the clinically meaningful cutoffs. Our findings are supported by 

a study of healthy volunteers,90 that found that higher trait anxiety was associated with 

dyspnea unpleasantness, as well as higher state anxiety levels. Additional investigations 

are warranted on the common and distinct roles of trait and state anxiety in the affective 

dimension of shortness of breath.

Depressive symptoms scores approached or exceeded cutoff scores only for the Decreasing 

and High classes. Evidence suggests that depression decreases the threshold of shortness 

of breath by altering the perception of respiratory sensations.89 Of note, in studies of 

patients with COPD,91,92 depression scores were positively correlated with the frequency 

of shortness of breath; functional impairment related to shortness of breath; emotional 

and cognitive responses to shortness of breath; and catastrophic thinking. In addition, in a 

study of patients with lung cancer that used latent variable modeling to create subgroups 

of patients with distinct functional status profiles,37 patients with the Severe Disability 

profile reported higher levels of shortness of breath and depressive symptoms. In terms of 

interventions for the co-occurrence of dyspnea and depression, in a study of patients with 

advanced cancer,93 the administration of sertraline resulted in decreases over time in the 

severity of both depression and shortness of breath. Additional research is warranted on the 

efficacy of antidepressants to decrease one or both of these symptoms.

Consistent with previous findings,15,16,39,42,44 morning fatigue scores exceeded clinically 

meaningful cutoffs in the Decreasing, Increasing, and High classes. This finding is not 

surprising, given that compared to the None class, these patients reported higher levels 

of sleep disturbance. In terms of evening fatigue, while all three classes of patients with 

shortness of breath had scores above the clinically meaningful cutoff, only the Decreasing 

and High classes had higher scores than the None class. Additional research is warranted 

to understand the specific causes of fatigue associated with shortness of breath in patients 

undergoing chemotherapy (eg, respiratory muscle weakness, hypoxia).

Consistent with four studies,11,21,24,42 patients in the High class reported higher worst pain 

scores. In addition, patients in both the Decreasing and High classes were more likely to 

have both cancer and noncancer pain. This finding is aligned with a longitudinal study of 

a large cohort of Medicare recipients that reported that compared to individuals without 

dyspnea, individuals with the symptom had higher pain prevalence rates (ie, 18% versus 

64%).94 In addition, individuals with chest, back, or arthritis pain were substantially more 

likely to report dyspnea. Of note, the relative risk of dyspnea resolving was greatly increased 

if the pain problem resolved. One potential explanation for this association is that long-

term physical inactivity associated with chronic pain results in physical deconditioning and 

secondary shortness of breath.94 Another potential explanation for the inter-connectedness 

between the two symptoms is that the perceptions of pain and shortness of breath activate 

similar brain cortical regions and shares common neural mechanisms.95,96
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While patients in all four of our shortness of breath profiles had GSDS scores above 

the clinically meaningful cutoff, consistent with two studies of patients with advanced 

cancer,15,39 compared to the None class, the other three classes reported higher levels 

of sleep disturbance. Of note, normal human sleep causes a rapid and shallow breathing 

pattern; an unpredictable depth of breathing; a significant decrease in tidal volume; and 

decrements in ventilation and gas exchange during rapid eye movement (REM) sleep.97 

Given the interconnectedness between sleep and respiration, shortness of breath during the 

night may contribute to decrements in sleep duration and sleep quality and increases in 

daytime tiredness (ie, morning fatigue). In terms of potential interventions, in a study of 

patients with COPD,98 progressive relaxation exercises improved dyspnea, fatigue, and sleep 

disturbance. The improvements in all three symptoms may be the result of increases in lung 

function and skeletal muscle relaxation, and/or decreases in stress.

Consistent with a previous finding in patients with COPD, asthma, or heart failure,48 

higher occurrence rates of shortness of breath were associated with more severe decrements 

in cognitive function on our sample. In addition, in a study of healthy volunteers,99 

experimentally induced dyspnea interfered with cognitive function. In other studies of 

community-dwelling older adults100 and patients with COPD,101 the co-occurrence of 

depression, anxiety, and sleep disturbance was associated with decrements in cognitive 

function.

Resilience

All four of our classes had CDRS scores below the normative data for adults in the United 

States.63 Specifically, compared to both the None and Increasing classes, the High class had 

significantly lower resilience scores. Given that the High class reported a higher comorbidity 

burden, a lower functional status, a lower level of social support, and poorer quality of 

life,26 this finding is not surprising. Likewise, in patients with pulmonary disease,102 lower 

levels of resilience were correlated with higher levels of anxiety and depression and lower 

quality of life scores. Repetitive episodes of shortness of breath may cause fear that leads 

to the avoidance of daily activity or social interactions, neuropsychological symptoms, and 

decreases in resilience.15,103,104 However, because social buffering may modulate HPA 

reactivity to stressors,105 resilience training may decrease shortness of breath in oncology 

patients.106

Limitations

Several limitations warrant consideration. Given that our sample was relatively 

homogeneous in terms of gender, race, and ethnicity, our findings may not generalize to 

more diverse racial and ethnic groups. Given that the major reason for refusal to participate 

was being overwhelmed with cancer and its treatments, stress levels in these patients may 

represent underestimates. While this study used a valid and reliable measure to assess the 

subjective experience of shortness of breath, future studies need to evaluate for correlations 

with objective measures of pulmonary function and/or neuroimaging. In addition, detailed 

information is needed on the etiology of shortness of breath and the use of pharmacologic 

and nonpharmaco-logic treatments. Finally, a more detailed evaluation of demographic 
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and clinical characteristics associated with membership in the Increasing class warrants 

investigation.

CONCLUSION

Despite these limitations, this study provides new information on the role of stress, 

resilience, and co-occurring symptoms in the occurrence of shortness of breath in a large 

sample of patients with heterogenous types of cancer. While some risk factors associated 

with shortness of breath in the Decreasing and High classes were similar, the High class 

reported higher rates of ACEs that may contribute to the higher rates of shortness of breath. 

While evidence-based interventions for dyspnea are lacking,3 clinicians can use the findings 

from this study to identify patients at increased risk for dyspnea during chemotherapy. In 

addition, given the high levels of stress and symptom burden in these patients, individualized 

symptom management interventions may decrease dyspnea. Equally important, patients 

may benefit from referrals to psychological services for stress management and cognitive-

behavioral therapy. Additional mechanistic studies may increase our understanding of 

differences among the distinct shortness of breath profiles.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Research Funding

This study was funded by a grant from the National Cancer Institute (CA134900). Ms. Shin is supported by a 
University of California, San Francisco, School of Nursing fellowship and research grants from Sigma Theta Tau 
International Alpha Eta Chapter and Oncology Nursing Foundation. Dr. Miaskowski is an American Cancer Society 
Clinical Research Professor. The study sponsors had no role in the study design, collection, analysis, interpretation 
of data, writing the report, or the decision to submit the information for publication. The content is solely the 
responsibility of the authors and does not necessarily represent the official views of the National Institutes of 
Health.

REFERENCES

1. Henson LA, Maddocks M, Evans C, Davidson M, Hicks S, Higginson IJ. Palliative care and the 
management of common distressing symptoms in advanced cancer: pain, breathlessness, nausea and 
vomiting, and fatigue. J Clin Oncol. 2020;38(9):905–914. [PubMed: 32023162] 

2. Shin J, Kober K, Wong ML, Yates P, Miaskowski C. Systematic review of the literature on the 
occurrence and characteristics of dyspnea in oncology patients. Crit Rev Oncol Hematol. 2022 
103870. [PubMed: 36375635] 

3. Hui D, Bohlke K, Bao T, et al. Management of dyspnea in advanced cancer: ASCO guideline. J Clin 
Oncol. 2021;39(12):1389–1411. [PubMed: 33617290] 

4. Silvoniemi M, Vasankari T, Loyttyniemi E, Valtonen M, Salminen E. Symptom assessment 
for patients with non-small cell lung cancer scheduled for chemotherapy. Anticancer Res. 
2016;36(8):4123–4128. [PubMed: 27466520] 

5. Kocher F, Hilbe W, Seeber A, et al. Longitudinal analysis of 2293 NSCLC patients: a 
comprehensive study from the TYROL registry. Lung Cancer. 2015;87(2):193–200. [PubMed: 
25564398] 

6. Shin J, Kober KM, Yates P, Wong LM, Miaskowski C. The multifactorial model of dyspnea in 
patients with cancer. Oncol Nurs Forum. 2023.

7. Feinstein MB, Krebs P, Coups EJ, et al. Current dyspnea among long-term survivors of early-stage 
non-small cell lung cancer. J Thorac Oncol. 2010;5(8):1221–1226. [PubMed: 20592631] 

Shin et al. Page 12

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



8. Ban WH, Lee JM, Ha JH, et al. Dyspnea as a prognostic factor in patients with non-small cell lung 
cancer. Yonsei Med J. 2016;57(5):1063–1069. [PubMed: 27401635] 

9. McKenzie E, Zhang L, Chan S, et al. Symptom correlates of dyspnea in advanced cancer 
patients using the Edmonton Symptom Assessment System. Support Care Cancer. 2020;28(1):87–
98. [PubMed: 30982093] 

10. Ha D, Ries AL. Characterization of dyspnea in veteran lung cancer survivors following curative-
intent therapy. J Cardiopulm Rehabil Prev. 2020;40(2):120–127. [PubMed: 31592931] 

11. Hechtner M, Eichler M, Wehler B, et al. Quality of life in NSCLC survivors - A multicenter 
cross-sectional study. J Thorac Oncol. 2019;14(3):420–435. [PubMed: 30508641] 

12. Larsson M, Ljung L, Johansson BB. Health-related quality of life in advanced non-small cell lung 
cancer: correlates and comparisons to normative data. Eur J Cancer Care (Engl). 2012;21(5):642–
649. [PubMed: 22519874] 

13. Mendoza TR, Kehl KL, Bamidele O, et al. Assessment of baseline symptom burden in treatment-
naïve patients with lung cancer: an observational study. Support Care Cancer. 2019;27(9):3439–
3447. [PubMed: 30661202] 

14. Nieder C, Kämpe TA, Engljähringer K. Does patient-reported dyspnea reflect thoracic disease 
characteristics in patients with incurable cancer? Anticancer Res. 2018;38(2):901–904. [PubMed: 
29374718] 

15. Reddy SK, Parsons HA, Elsayem A, Palmer JL, Bruera E. Characteristics and correlates of 
dyspnea in patients with advanced cancer. J Palliat Med. 2009;12(1):29–36. [PubMed: 19284260] 

16. Cameron P, Ellis PM, Pond GR, Goffin JR. Do beta-blockers alter dyspnea and fatigue in advanced 
lung cancer? A retrospective analysis. Palliat Med. 2012;26(6):797–803. [PubMed: 21844136] 

17. Hirpara DH, Gupta V, Davis LE, et al. Severe symptoms persist for Up to one year after diagnosis 
of stage I-III lung cancer: an analysis of province-wide patient reported outcomes. Lung Cancer. 
2020;142:80–89. [PubMed: 32120228] 

18. Krishnan S, Narayan HK, Freedman G, et al. Early changes in physical activity and quality of life 
with thoracic radiation therapy in breast cancer, lung cancer, and lymphoma. Int J Radiat Oncol 
Biol Phys. 2021;109(4):946–952. [PubMed: 33223046] 

19. McKenzie E, Hwang MK, Chan S, et al. Predictors of dyspnea in patients with advanced cancer. 
Ann Palliat Med. 2018;7(4):427–436. [PubMed: 30180735] 

20. Murray L, Ramasamy S, Lilley J, et al. Stereotactic ablative radiotherapy (SABR) in patients with 
medically inoperable peripheral early stage lung cancer: outcomes for the First UK SABR Cohort. 
Clin Oncol. 2016;28(1):4–12.

21. Currow DC, Quinn S, Ekstrom M, et al. Can variability in the effect of opioids on refractory 
breathlessness be explained by genetic factors? BMJ Open. 2015;5(5):e006818.

22. Tjong MC, Doherty M, Tan H, et al. Province-wide analysis of patient-reported outcomes for stage 
IV non-small cell lung cancer. Oncologist. 2021;26(10):e1800–e1811. [PubMed: 34216415] 

23. Weingaertner V, Scheve C, Gerdes V, et al. Breathlessness, functional status, distress, and palliative 
care needs over time in patients with advanced chronic obstructive pulmonary disease or lung 
cancer: a cohort study. J Pain Symptom Manage. 2014;48(4):569–U5852. [PubMed: 24613784] 

24. Ekström M, Johnson MJ, Schiöler L, Kaasa S, Hjermstad MJ, Currow DC. Who experiences 
higher and increasing breathlessness in advanced cancer? The longitudinal EPCCS Study. Support 
Care Cancer. 2016;24(9):3803–3811. [PubMed: 27061408] 

25. Muthen B, Muthen LK. Integrating person-centered and variable-centered analyses: growth 
mixture modeling with latent trajectory classes. Alcohol Clin Exp Res. 2000;24(6):882–891. 
[PubMed: 10888079] 

26. Shin J, Kober KM, Wong ML, et al. Distinct shortness of breath profiles in oncology outpatients 
undergoing chemotherapy. J Pain Symptom Manage. 2022.

27. Shin J, Harris C, Oppegaard K, et al. Worst pain severity profiles of oncology patients are 
associated with significant stress and multiple co-occurring symptoms. J Pain. 2022;23(1):74–88. 
[PubMed: 34298161] 

28. Jakovljevic K, Kober KM, Block A, et al. Higher levels of stress are associated with a significant 
symptom burden in oncology outpatients receiving chemotherapy. J Pain Symptom Manage. 
2021;61(1):24–31.e24. [PubMed: 32721501] 

Shin et al. Page 13

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



29. Miaskowski C, Paul SM, Mastick J, et al. Associations between perceived stress and 
chemotherapy-induced peripheral neuropathy and otoxicity in adult cancer survivors. J Pain 
Symptom Manage. 2018;56(1):88–97. [PubMed: 29524582] 

30. Fukushi I, Yokota S, Okada Y. The role of the hypothalamus in modulation of respiration. Respir 
Physiol Neurobiol. 2019;265:172–179. [PubMed: 30009993] 

31. Abelson JL, Khan S, Giardino N. HPA axis, respiration and the airways in stress–a review in 
search of intersections. Biol Psychol. 2010;84(1):57–65. [PubMed: 20144683] 

32. Ryan R, Clow A, Spathis A, et al. Salivary diurnal cortisol profiles in patients suffering from 
chronic breathlessness receiving supportive and palliative care services: a cross-sectional study. 
Psychoneuroendocrinology. 2017;79:134–145. [PubMed: 28284169] 

33. Arndt J, Das E, Schagen SB, Reid-Arndt SA, Cameron LD, Ahles TA. Broadening the cancer and 
cognition landscape: the role of self-regulatory challenges. Psychooncology (Chichester, England). 
2014;23(1):1–8.

34. Cordova MJ, Riba MB, Spiegel D. Post-traumatic stress disorder and cancer. Lancet Psychiatry. 
2017;4(4):330–338. [PubMed: 28109647] 

35. Aktan R, Ozalevli S, Yakut H, Alkan B. Ozgen Alpaydin A. The relationships between the fear 
of COVID-19 and perceived stress and dyspnea during the COVID-19 pandemic in patients with 
COPD: preliminary findings of a prospective study. Eur Respir Jl. 2021;58(suppl 65):PA341.

36. Seiler A, Jenewein J. Resilience in Cancer Patients. Front Psychiatry. 2019;10.

37. Presley CJ, Arrato NA, Shields PG, et al. Functional trajectories and resilience among adults with 
advanced lung cancer. JTO Clin Res Rep. 2022;3(6): 100334. [PubMed: 35719868] 

38. Cannon DL, Sriram KB, Liew AW-C, Sun J. Resilience factors important in health-related quality 
of life of subjects with COPD. Respiratory Care. 2018;63(10): 1281–1292. [PubMed: 30065078] 

39. Hui D, Morgado M, Vidal M, et al. Dyspnea in hospitalized advanced cancer patients: subjective 
and physiologic correlates. J Palliat Med. 2013;16(3):274–280. [PubMed: 23398052] 

40. Ha D, Ries AL, Lippman SM, Fuster MM. Effects of curative-intent lung cancer therapy 
on functional exercise capacity and patient-reported outcomes. Supportive Care in Cancer. 
2020;28(10):4707–4720. [PubMed: 31965306] 

41. Rodríguez Torres J, Cabrera Martos I, López López L, Torres Sánchez I, Granados Santiago M, 
Valenza MC. Psychological distress at hospital admission is related to symptoms severity and 
health status in malignant pleural effusion patients. Eur J Cancer care. 2020;29(2):e13212.

42. Rowbottom L, Chan S, Zhang L, et al. Impact of dyspnea on advanced cancer patients referred to a 
palliative radiotherapy clinic. Support Care Cancer. 2017;25(9):2691–2696. [PubMed: 28341970] 

43. Choratas A, Papastavrou E, Charalambous A, Kouta C. Developing and assessing the effectiveness 
of a nurse-led home-based educational programme for managing breathlessness in lung cancer 
patients. A feasibility study. Front Oncology. 2020;10.

44. Chan CWH, Richardson A, Richardson J. Managing symptoms in patients with advanced lung 
cancer during radiotherapy: results of a psychoeducational randomized controlled trial. J Pain 
Symptom Manage. 2011;41(2):347–357. [PubMed: 21131165] 

45. Uronis HE, Shelby RA, Currow DC, et al. Assessment of the psychometric properties of an 
English version of the cancer dyspnea scale in people with advanced lung cancer. J Pain Symptom 
Manage. 2012;44(5):741–749. [PubMed: 22765966] 

46. Tan J-Y, Yorke J, Harle A, et al. Assessment of breathlessness in lung cancer: psychometric 
properties of the Dyspnea-12 Questionnaire. J Pain Symptom Manage. 2017;53(2):208–215. 
[PubMed: 27720789] 

47. Mayo SJ, Lustberg M, MD H, et al. Cancer-related cognitive impairment in patients with 
non-central nervous system malignancies: an overview for oncology providers from the 
MASCC Neurological Complications Study Group. Support Care Cancer. 2021;29(6):2821–2840. 
[PubMed: 33231809] 

48. von Leupoldt A, Farre N. The load of dyspnoea on brain and legs. Eur Respir Jl. 2020;56(2).

49. Miaskowski C, Cooper BA, Melisko M, et al. Disease and treatment characteristics do not 
predict symptom occurrence profiles in oncology outpatients receiving chemotherapy. Cancer. 
2014;120(15):2371–2378. [PubMed: 24797450] 

50. Karnofsky D. Performance Scale. New York: Plenum Press; 1977.

Shin et al. Page 14

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



51. Sangha O, Stucki G, Liang MH, Fossel AH, Katz JN. The Self-Administered Comorbidity 
Questionnaire: a new method to assess comorbidity for clinical and health services research. 
Arthritis Rheum. 2003;49(2):156–163. [PubMed: 12687505] 

52. Bohn MJ, Babor TF, Kranzler HR. The Alcohol Use Disorders Identification Test (AUDIT): 
validation of a screening instrument for use in medical settings. J Stud Alcohol. 1995;56(4):423–
432. [PubMed: 7674678] 

53. Office of Disease Prevention and Control. Healthy People 2020: Data Search - Physical Activity. 
2018. September 13.

54. Wilcoxon A, Kober KM, Viele C, et al. Association between physical activity levels and 
chemotherapy-induced peripheral neuropathy severity in cancer survivors. Oncol Nurs Forum. 
2020;47(6):703–719. [PubMed: 33063789] 

55. Portenoy RK, Thaler HT, Kornblith AB, et al. The Memorial Symptom Assessment Scale: an 
instrument for the evaluation of symptom prevalence, characteristics and distress. Eur Jf Cancer. 
1994;30(9):1326–1336.

56. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. 
1983;24(4):385–396. [PubMed: 6668417] 

57. Horowitz M, Wilner N, Alvarez W. Impact of Event Scale: a measure of subjective stress. 
Psychosom Med. 1979;41(3):209–218. [PubMed: 472086] 

58. Weiss DS, Marmar CR. The Impact of Event Scale - Revised. New York: Guilford Press; 1997.

59. Creamer M, Bell R, Failla S. Psychometric properties of the Impact of Event Scale - Revised. 
Behav Res Ther. 2003;41(12):1489–1496. [PubMed: 14705607] 

60. Wolfe J, Kimmerling R. Gender Issues in the Assessment of Posttraumatic Stress Disorder. New 
York: Guilford; 1997.

61. Connor KM, Davidson JR. Development of a new resilience scale: the Connor-Davidson 
Resilience Scale (CD-RISC). Depress Anxiety. 2003;18(2):76–82. [PubMed: 12964174] 

62. Campbell-Sills L, Stein MB. Psychometric analysis and refinement of the Connor-davidson 
Resilience Scale (CD-RISC): validation of a 10-item measure of resilience. J Trauma Stress. 
2007;20(6):1019–1028. [PubMed: 18157881] 

63. Campbell-Sills L, Forde DR, Stein MB. Demographic and childhood environmental predictors of 
resilience in a community sample. J Psychiatr Res. 2009;43(12):1007–1012. [PubMed: 19264325] 

64. Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in health-related quality of life: the 
remarkable universality of half a standard deviation. Med Care. 2003;41(5):582–592. [PubMed: 
12719681] 

65. Radloff LS. The CES-D Scale: a self-report depression scale for research in the general population. 
Appl Psychol Meas. 1977;1(3):385–401.

66. Sheehan TJ, Fifield J, Reisine S, Tennen H. The measurement structure of the Center for 
Epidemiologic Studies Depression Scale. J Pers Assess. 1995;64(3):507–521. [PubMed: 7760258] 

67. Carpenter JS, Andrykowski MA, Wilson J, et al. Psychometrics for two short forms of the 
Center for Epidemiologic Studies-Depression Scale. Issues Ment Health Nurs. 1998;19(5):481–
494. [PubMed: 9782864] 

68. Spielberger CG, Gorsuch RL, Suchene R, Vagg PR, Jacobs GA. Manual for the State-Anxiety 
(Form Y): Self Evaluation Questionnaire. Palo Alto, CA: Consulting Psychologists Press; 1983.

69. Lee KA, Hicks G, Nino-Murcia G. Validity and reliability of a scale to assess fatigue. Psychiatry 
Res. 1991;36(3):291–298. [PubMed: 2062970] 

70. Fletcher BS, Paul SM, Dodd MJ, et al. Prevalence, severity, and impact of symptoms on female 
family caregivers of patients at the initiation of radiation therapy for prostate cancer. J Clin Oncol. 
2008;26(4):599–605. [PubMed: 18235118] 

71. Lee KA. Self-reported sleep disturbances in employed women. Sleep. 1992;15(6):493–498. 
[PubMed: 1475563] 

72. Cimprich B, Visovatti M, Ronis DL. The Attentional Function Index–a self-report cognitive 
measure. Psychooncology. 2011;20(2):194–202. [PubMed: 20213858] 

Shin et al. Page 15

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



73. Cimprich B, So H, Ronis DL, Trask C. Pre-treatment factors related to cognitive functioning 
in women newly diagnosed with breast cancer. Psychooncology. 2005;14(1):70–78. [PubMed: 
15386786] 

74. Daut RL, Cleeland CS, Flanery RC. Development of the Wisconsin Brief Pain Questionnaire to 
assess pain in cancer and other diseases. Pain. 1983;17(2):197–210. [PubMed: 6646795] 

75. Diaz R, Kober KM, Viele C, et al. Distinct diarrhea profiles during outpatient chemotherapy. 
Support Care Cancer. 2021;29(5):2363–2373. [PubMed: 32918132] 

76. Muthen LK, Muthen BO. Mplus User’s Guide. 8th ed. Los Angeles, CA: Muthen & Muthen; 1998.

77. Muthén L, Muthén B. Mplus. Statistical analysis with latent variables User’s guide. 2009;7.

78. Muthen B, Shedden K. Finite mixture modeling with mixture outcomes using the EM algorithm. 
Biometrics. 1999;55(2):463–469. [PubMed: 11318201] 

79. Luria CJ, Sitarik AR, Havstad S, et al. Association between asthma symptom scores and perceived 
stress and trait anxiety in adolescents with asthma. Allergy Asthma Proc. 2020;41(3):210–217. 
[PubMed: 32375966] 

80. Ryan R, Spathis A, Clow A, Booth S. Breathlessness and inflammation: potential relationships and 
implications. Curr Opin in Support Palliat Care. 2016;10(3):242–248.

81. Friedman SM, Farfel MR, Maslow CB, Cone JE, Brackbill RM, Stellman SD. Comorbid persistent 
lower respiratory symptoms and posttraumatic stress disorder 5–6 years post-9/11 in responders 
enrolled in the World Trade Center Health Registry. Am J Ind Med. 2013;56(11):1251–1261. 
[PubMed: 23794365] 

82. Müller M, Ajdacic-Gross V, Rodgers S, et al. Predictors of remission from PTSD symptoms after 
sexual and non-sexual trauma in the community: a mediated survival-analytic approach. Psychiatry 
Res. 2018;260:262–271. [PubMed: 29220684] 

83. Juster RP, Russell JJ, Almeida D, Picard M. Allostatic load and comorbidities: a mitochondrial, 
epigenetic, and evolutionary perspective. Dev Psychopathol. 2016;28(4pt1):1117–1146. [PubMed: 
27739386] 

84. Spitzer C, Koch B, Grabe HJ, et al. Association of airflow limitation with trauma exposure and 
post-traumatic stress disorder. Eur Respir J. 2011;37(5):1068–1075. [PubMed: 20729219] 

85. Rosi E, Scano G. Cigarette smoking and dyspnea perception. Tob Induc Dis. 2004;2(1):35–42. 
[PubMed: 19570269] 

86. von Leupoldt A, Chan PY, Bradley MM, Lang PJ, Davenport PW. The impact of anxiety on 
the neural processing of respiratory sensations. Neuroimage. 2011;55(1):247–252. [PubMed: 
21111831] 

87. Reiss S. Trait anxiety: it’s not what you think it is. J Anxiety Disord. 1997;11(2):201–214. 
[PubMed: 9168342] 

88. Scano G, Gigliotti F, Stendardi L, Gagliardi E. Dyspnea and emotional states in health and disease. 
Respir Med. 2013;107(5):649–655. [PubMed: 23347530] 

89. Fukushi I, Pokorski M, Okada Y. Mechanisms underlying the sensation of dyspnea. Respir 
Investig. 2021;59(1):66–80.

90. Tan Y, Van den Bergh O, Qiu J, von Leupoldt A. The impact of unpredictability on dyspnea 
perception, anxiety and interoceptive error processing. Front Physiol. 2019;10:535. [PubMed: 
31130876] 

91. Finnegan SL, Harrison OK, Harmer CJ, et al. Breathlessness in COPD: linking symptom clusters 
with brain activity. Eur Respir J. 2021;58(5).

92. Schuler M, Wittmann M, Faller H, Schultz K. The interrelations among aspects of dyspnea and 
symptoms of depression in COPD patients - a network analysis. J Affect Dis. 2018;240:33–40. 
[PubMed: 30048834] 

93. Pu B, Wang N, Wang C, Sun B. Clinical observation on the benefits of antidepressant intervention 
in advanced cancer patients. Medicine (Baltimore). 2022;101(26):e29771. [PubMed: 35776994] 

94. Clark N, Fan VS, Slatore CG, et al. Dyspnea and pain frequently co-occur among Medicare 
managed care recipients. Ann Am Thorac Soc. 2014;11(6):890–897. [PubMed: 24960243] 

Shin et al. Page 16

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



95. Schön D, Rosenkranz M, Regelsberger J, Dahme B, Büchel C, von Leupoldt A. Reduced 
perception of dyspnea and pain after right insular cortex lesions. Am J Respir Crit Care Med. 
2008;178(11):1173–1179. [PubMed: 18776150] 

96. Hume E. The concomitant assessment of pain and dyspnea in acute exacerbations of chronic 
obstructive pulmonary disease; is pain an understudied factor? Chron Respir Dis. 2022;19: 
14799731221105516.

97. Douglas NJ, White DP, Pickett CK, Weil JV, Zwillich CW. Respiration during sleep in normal man. 
Thorax. 1982;37(11):840–844. [PubMed: 7164002] 

98. Yilmaz CK, Kapucu S. The effect of progressive relaxation exercises on fatigue and sleep quality 
in individuals with COPD. Holist Nurs Pract. 2017;31(6):369–377. [PubMed: 29028775] 

99. Sucec J, Herzog M, Van den Bergh O, Van Diest I, von Leupoldt A. The effect of dyspnea on 
recognition memory. Int J Psychophysiol. 2020;148:50–58. [PubMed: 31837343] 

100. Aras YG, Tunç A, Güngen BD, Güngen AC, Aydemir Y, Demiyürek BE. The effects of 
depression, anxiety and sleep disturbances on cognitive impairment in patients with chronic 
obstructive pulmonary disease. Cogn Neurodyn. 2017;11(6):565–571. [PubMed: 29147148] 

101. Parra-Díaz AB, Aibar-Almazán A, Martínez-Amat A, Jiménez-García JD, Álvarez-Salvago F, 
Hita-Contreras F. Associations of sleep quality, anxiety, and depression with cognitive and 
executive functions among community-dwelling women aged ≥65 years: a cross-sectional study. 
Healthcare (Basel). 2021;9(11).

102. Isokääntä S, Honkalampi K, Kokki H, Sintonen H, Kokki M. Resilience and health-related quality 
of life in patients with pulmonary diseases receiving ambulatory oxygen therapy. BMC Pulm 
Med. 2021;21(1):144. [PubMed: 33933036] 

103. de Voogd JN, Sanderman R, Postema K, van Sonderen E, Wempe JB. Relationship between 
anxiety and dyspnea on exertion in patients with chronic obstructive pulmonary disease. Anxiety 
Stress Coping. 2011;24(4):439–449. [PubMed: 20936544] 

104. Marlow LL, Faull OK, Finnegan SL, Pattinson KTS. Breathlessness and the brain: the role of 
expectation. Curr Opin Support Palliat Care. 2019;13(3):200–210. [PubMed: 31306187] 

105. Gunnar MR, Hostinar CE. The social buffering of the hypothalamic-pituitary-adrenocortical axis 
in humans: developmental and experiential determinants. Soc Neurosci. 2015;10(5):479–488. 
[PubMed: 26230646] 

106. Ludolph P, Kunzler AM, Stoffers-Winterling J, Helmreich I, Lieb K. Interventions to promote 
resilience in cancer patients. Dtsch Arztebl Int. 2019;51–52(51–52):865–872.

Shin et al. Page 17

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Shin et al. Page 18

TA
B

L
E

 1

D
if

fe
re

nc
es

 in
 C

o-
O

cc
ur

ri
ng

 S
ym

pt
om

 S
ev

er
ity

 S
co

re
s 

at
 E

nr
ol

lm
en

t A
m

on
g 

th
e 

Sh
or

tn
es

s 
of

 B
re

at
h 

L
at

en
t C

la
ss

es
.

Sy
m

pt
om

sa
N

on
e 

(0
)

70
.5

%
 (

n 
= 

93
4)

M
ea

n 
(S

D
)

D
ec

re
as

in
g 

(1
)

8.
2%

 (
n 

= 
10

9)
M

ea
n 

(S
D

)

In
cr

ea
si

ng
 (

2)
7.

8%
 (

n 
= 

10
5)

M
ea

n 
(S

D
)

H
ig

h 
(3

)
13

.5
%

 (
n 

= 
18

1)
M

ea
n 

(S
D

)

St
at

is
ti

cs

D
ep

re
ss

iv
e 

sy
m

pt
om

s 
(≥

16
.0

)
11

.7
 (

9.
1)

15
.9

 (
11

.0
)

13
.9

 (
10

.3
)

16
.3

 (
10

.4
)

F 
=

 1
6.

47
, P

 <
 .0

01
 0

 <
 1

 a
nd

 3

T
ra

it 
an

xi
et

y 
(≥

31
.8

)
34

.1
 (

10
.0

)
38

.0
 (

10
.5

)
35

.1
 (

10
.9

)
38

.8
 (

11
.5

)
F 

=
 1

3.
08

, P
 <

 .0
01

 0
 <

 1
 a

nd
 3

, 2
 <

 3

St
at

e 
an

xi
et

y 
(≥

32
.2

)
32

.9
 (

11
.7

)
36

.5
 (

13
.9

)
33

.6
 (

13
.4

)
37

.6
 (

13
.2

)
F 

=
 8

.9
3,

 P
 <

 .0
01

 0
 <

 1
 a

nd
 3

M
or

ni
ng

 f
at

ig
ue

 (
≥3

.2
)

2.
8 

(2
.2

)
4.

3 
(2

.1
)

3.
7 

(2
.3

)
3.

9 
(2

.3
)

F 
=

 2
6.

70
, P

 <
 .0

01
 0

 <
 1

, 2
, a

nd
 3

E
ve

ni
ng

 f
at

ig
ue

 (
≥5

.6
)

5.
2 

(2
.2

)
5.

7 
(2

.0
)

5.
9 

(1
.9

)
5.

7 
(1

.9
)

F 
=

 6
.8

2,
 P

 <
 .0

01
 0

 <
 2

 a
nd

 3

M
or

ni
ng

 e
ne

rg
y 

(≤
6.

2)
4.

6 
(2

.3
)

4.
0 

(2
.0

)
4.

1 
(2

.3
)

3.
9 

(2
.0

)
F 

=
 7

.4
9,

 P
 <

 .0
01

 0
 >

 1
 a

nd
 3

E
ve

ni
ng

 e
ne

rg
y 

(≤
3.

5)
3.

6 
(2

.0
)

3.
7 

(2
.0

)
3.

2 
(2

.2
)

3.
5 

(2
.0

)
F=

15
.0

3,
 P

 <
 .0

01
 0

 >
 1

 a
nd

 3
,1

 <
 2

Sl
ee

p 
di

st
ur

ba
nc

e 
(≥

43
.0

)
50

.0
 (

20
.0

)
58

.5
 (

19
.9

)
55

.8
 (

18
.7

)
59

.8
 (

19
.9

)
F 

=
 1

6.
91

, P
 <

 .0
01

 0
 <

 1
, 2

, a
nd

 3

A
tte

nt
io

na
l f

un
ct

io
n 

(<
5.

0 
=

 lo
w

, 5
 to

 7
.5

 =
 m

od
er

at
e,

 >
7.

5 
=

 h
ig

h)
6.

6 
(1

.8
)

5.
6 

(1
.7

)
6.

4 
(1

.8
)

5.
9 

(1
.8

)
F 

=
 1

5.
03

, P
 <

 .0
01

 0
 >

 1
 a

nd
 3

, 1
 <

 2

%
 (

n)
%

 (
n)

%
 (

n)
%

 (
n)

Ty
pe

 o
f 

pa
in

χ
2  

=
 4

2.
55

, P
 <

.0
01

 
N

o 
pa

in
30

.5
 (

28
2)

17
.9

 (
19

)
27

.9
 (

29
)

16
.4

 (
29

)
0 

>
 1

 a
nd

 3

 
O

nl
y 

no
nc

an
ce

r 
pa

in
25

.6
 (

23
7)

27
.4

 (
29

)
22

.1
 (

23
)

32
.2

 (
57

)
N

S

 
O

nl
y 

ca
nc

er
 p

ai
n

17
.7

 (
16

4)
11

.3
 (

12
)

12
.5

 (
13

)
11

.3
 (

20
)

N
S

 
B

ot
h 

ca
nc

er
 a

nd
 n

on
ca

nc
er

 p
ai

n
26

.2
 (

24
3)

43
.4

 (
46

)
37

.5
 (

39
)

40
.1

 (
71

)
0 

<
 1

 a
nd

 3

Fo
r 

pa
tie

nt
s 

w
ith

 p
ai

n
M

ea
n 

(S
D

)
M

ea
n 

(S
D

)
M

ea
n 

(S
D

)
M

ea
n 

(S
D

)

W
or

st
 p

ai
n 

sc
or

e
5.

9 
(2

.5
)

6.
5 

(2
.5

)
6.

1 
(2

.9
)

6.
7 

(2
.4

)
F 

=
 4

.5
5,

 P
 =

.0
04

 0
<

3

M
ea

n 
pa

in
 in

te
rf

er
en

ce
 s

co
re

2.
7 

(2
.4

)
3.

7 
(2

.8
)

3.
3 

(2
.6

)
4.

2 
(2

.4
)

F 
=

 1
5.

77
, P

 <
 .0

01
 0

 <
 1

 a
nd

 3

A
bb

re
vi

at
io

n:
 S

D
 =

 s
ta

nd
ar

d 
de

vi
at

io
n.

a C
lin

ic
al

ly
 m

ea
ni

ng
fu

l c
ut

of
f 

sc
or

es
.

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Shin et al. Page 19

TA
B

L
E

 2

D
if

fe
re

nc
es

 in
 S

tr
es

s 
an

d 
R

es
ili

en
ce

 M
ea

su
re

s 
A

m
on

g 
th

e 
Sh

or
tn

es
s 

of
 B

re
at

h 
L

at
en

t C
la

ss
es

 a
t E

nr
ol

lm
en

t.

M
ea

su
re

sa
N

on
e 

(0
)

70
.5

%
 (

n 
= 

93
4)

M
ea

n 
(S

D
)

D
ec

re
as

in
g 

(1
)

8.
2%

 (
n 

= 
10

9)
M

ea
n 

(S
D

)

In
cr

ea
si

ng
 (

2)
7.

8%
 (

n 
= 

10
5)

M
ea

n 
(S

D
)

H
ig

h 
(3

)
13

.5
%

 (
n 

= 
18

1)
M

ea
n 

(S
D

)

St
at

is
ti

cs

PS
S 

to
ta

l s
co

re
 (

ra
ng

e 
0 

to
 5

6)
17

.8
 (

8.
0)

20
.7

 (
8.

2)
18

.7
 (

8.
3)

20
.9

 (
8.

1)
F 

=
 1

0.
19

, P
 <

 .0
01

 0
 <

 1
 a

nd
 3

IE
S-

R
 to

ta
l s

co
re

17
.5

 (
11

.9
)

21
.7

 (
14

.9
)

19
.9

 (
15

.2
)

23
.2

 (
15

.6
)

F 
=

 1
1.

68
, P

 <
 .0

01
 0

 <
 1

 a
nd

 3

 
(≥

24
.0

 –
 c

lin
ic

al
ly

 m
ea

ni
ng

fu
l P

T
SD

 s
ym

pt
om

at
ol

og
y)

 
(≥

33
.0

 –
 p

ro
ba

bl
e 

PT
SD

)

 
IE

S-
R

 in
tr

us
io

n
0.

8 
(0

.6
)

1.
1 

(0
.8

)
1.

0 
(0

.8
)

1.
1 

(0
.8

)
F 

=
 1

0.
46

, P
 <

 .0
01

 0
 <

 1
 a

nd
 3

 
IE

S-
R

 a
vo

id
an

ce
0.

9 
(0

.6
)

1.
0 

(0
.7

)
1.

0 
(0

.7
)

1.
1 

(0
.7

)
F 

=
 3

.5
8,

 P
 =

 .0
13

 0
 <

 3

 
IE

S-
R

 h
yp

er
ar

ou
sa

l
0.

6 
(0

.6
)

0.
9 

(0
.8

)
0.

7 
(0

.8
)

0.
9 

(0
.8

)
F 

=
 1

5.
14

, P
 <

 .0
01

 0
 <

 1
 a

nd
 3

L
SC

-R
 to

ta
l s

co
re

 (
ra

ng
e 

0–
30

)
5.

7 
(3

.6
)

6.
7 

(4
.5

)
6.

5 
(4

.4
)

7.
4 

(4
.5

)
F 

=
 8

.9
1,

 P
 <

 .0
01

 0
<

 3

L
SC

-R
 a

ff
ec

te
d 

su
m

 s
co

re
 (

ra
ng

e 
0–

15
0)

10
.8

 (
9.

5)
14

.1
 (

13
.8

)
13

.0
 (

12
.3

)
15

.2
 (

13
.0

)
F 

=
 8

.5
6,

 P
 <

 .0
01

 0
 <

 1
 a

nd
 3

L
SC

-R
 P

T
SD

 s
um

 s
co

re
 (

ra
ng

e 
0–

21
)

2.
8 

(2
.7

)
3.

6 
(3

.7
)

3.
1 

(3
.1

)
4.

2 
(3

.7
)

F 
=

 8
.9

4,
 P

 <
 .0

01
 0

 a
nd

 2
 <

 3

C
D

R
S 

to
ta

l s
co

re
 (

ra
ng

e 
0–

40
)

30
.3

 (
6.

4)
28

.9
 (

6.
3)

31
.3

 (
5.

7)
28

.8
 (

6.
4)

F 
=

 5
.2

3,
 P

 =
 .0

01
 0

 a
nd

 2
 >

 3
, 1

 <
 2

 
(3

1.
8 

(±
5.

4)
 –

 n
or

m
at

iv
e 

m
ea

n 
sc

or
e 

fo
r 

th
e 

U
ni

te
d 

St
at

es
 p

op
ul

at
io

n)

A
bb

re
vi

at
io

ns
: C

D
R

S 
=

 C
on

no
r 

D
av

id
so

n 
R

es
ili

en
ce

 S
ca

le
, I

E
S-

R
 =

 I
m

pa
ct

 o
f 

E
ve

nt
 S

ca
le

 –
 R

ev
is

ed
, L

SC
-R

 =
 L

if
e 

St
re

ss
or

 C
he

ck
lis

t-
R

ev
is

ed
, P

SS
 =

 P
er

ce
iv

ed
 S

tr
es

s 
Sc

al
e,

 P
T

SD
 =

 p
os

t-
tr

au
m

at
ic

 s
tr

es
s 

di
so

rd
er

, S
D

 =
 s

ta
nd

ar
d 

de
vi

at
io

n.

a C
lin

ic
al

ly
 m

ea
ni

ng
fu

l c
ut

of
f 

sc
or

es
 o

r 
ra

ng
e 

of
 s

co
re

s.

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Shin et al. Page 20

TA
B

L
E

 3

D
if

fe
re

nc
es

 A
m

on
g 

th
e 

Sh
or

tn
es

s 
of

 B
re

at
h 

L
at

en
t C

la
ss

es
 in

 th
e 

Pe
rc

en
ta

ge
 o

f 
Pa

tie
nt

s 
E

xp
os

ed
 to

 S
pe

ci
fi

c 
St

re
ss

or
s.

St
re

ss
fu

l L
if

e 
E

ve
nt

N
on

e 
(0

)
70

.5
%

 (
n 

= 
94

3)
%

 (
n)

D
ec

re
as

in
g 

(1
)

8.
2%

 (
n 

= 
10

9)
%

 (
n)

In
cr

ea
si

ng
 (

2)
7.

8%
 (

n 
= 

10
5)

%
 (

n)

H
ig

h 
(3

)
13

.5
%

 (
n 

= 
18

1)
%

 (
n)

St
at

is
ti

cs

In
te

rp
er

so
na

l V
io

le
nc

e,
 A

bu
se

, a
nd

 N
eg

le
ct

 S
tr

es
so

rs

 
Fa

m
ily

 v
io

le
nc

e 
in

 c
hi

ld
ho

od
22

.7
 (

16
1)

26
.4

 (
23

)
17

.8
 (

16
)

31
.2

 (
43

)
χ

2  
=

 6
.7

3,
 P

 =
 .0

81

 
E

m
ot

io
na

l a
bu

se
19

.4
 (

13
8)

25
.6

 (
23

)
24

.2
 (

22
)

29
.1

 (
41

)
χ

2  
=

 7
.8

3,
 P

 =
 .0

50

 
Ph

ys
ic

al
 n

eg
le

ct
3.

7 
(2

6)
8.

8 
(8

)
3.

3 
(3

)
9.

3 
(1

3)
χ

2  
=

 1
1.

69
, P

 =
 .0

09
 0

 <
 3

 
Se

xu
al

 h
ar

as
sm

en
t

15
.1

 (
10

6)
22

.5
 (

20
)

24
.2

 (
22

)
27

.1
 (

38
)

χ
2  

=
 1

5.
41

, P
 =

 .0
01

 0
 <

 3

 
Ph

ys
ic

al
 a

bu
se

 -
 <

16
 y

ea
rs

12
.3

 (
87

)
21

.3
 (

19
)

16
.5

 (
15

)
18

.4
 (

26
)

χ
2  

=
 8

.1
8,

 P
 =

 .0
42

 n
o 

si
gn

if
ic

an
t p

ai
rw

is
e 

co
nt

ra
st

s

 
Ph

ys
ic

al
 a

bu
se

 -
 ≥

16
 y

ea
rs

12
.2

 (
86

)
19

.3
 (

17
)

14
.3

 (
13

)
15

.7
 (

22
)

χ
2  

=
 4

.2
2,

 P
 =

 .2
39

 
Fo

rc
ed

 to
 to

uc
h 

- 
<

16
 y

ea
rs

9.
2 

(6
5)

13
.5

 (
12

)
15

.7
 (

14
)

19
.9

 (
28

)
χ

2  
=

 1
4.

91
, P

 =
 .0

02
 0

 <
 3

 
Fo

rc
ed

 to
 to

uc
h 

- 
≥1

6 
ye

ar
s

4.
4 

(3
1)

7.
9 

(7
)

11
.1

 (
10

)
9.

9 
(1

4)
χ

2  
=

 1
1.

61
, P

 =
 .0

09
 0

 <
 2

 a
nd

 3

 
Fo

rc
ed

 s
ex

 -
 <

16
 y

ea
rs

2.
8 

(2
0)

7.
8 

(7
)

5.
6 

(5
)

9.
2 

(1
3)

χ
2  

=
 1

4.
53

, P
 =

 .0
02

 0
 <

 3

 
Fo

rc
ed

 s
ex

 -
 ≥

16
 y

ea
rs

4.
8 

(3
4)

6.
7 

(6
)

12
.2

 (
11

)
10

.6
 (

15
)

χ
2  

=
 1

2.
16

, P
 =

 .0
07

 0
 <

 2
 a

nd
 3

O
th

er
 S

tr
es

so
rs

 
B

ee
n 

in
 a

 s
er

io
us

 d
is

as
te

r
40

.3
 (

28
6)

41
.1

 (
37

)
42

.9
 (

39
)

42
.4

 (
59

)
χ

2  
=

 0
.4

0,
 P

 =
 .9

41

 
Se

en
 s

er
io

us
 a

cc
id

en
t

31
.9

 (
22

7)
26

.7
 (

24
)

31
.9

 (
29

)
41

.1
 (

58
)

χ
2  

=
 6

.2
7,

 P
 =

 .0
99

 
H

ad
 s

er
io

us
 a

cc
id

en
t o

r 
in

ju
ry

23
.2

 (
16

3)
23

.3
 (

21
)

25
.6

 (
23

)
29

.3
 (

41
)

χ
2  

=
 2

.4
9,

 P
 =

 .4
77

 
Ja

il 
(f

am
ily

 m
em

be
r)

18
.3

 (
13

0)
26

.7
 (

24
)

26
.7

 (
24

)
24

.5
 (

34
)

χ
2  

=
 7

.6
5,

 P
 =

 .0
54

 
Ja

il 
(s

el
f)

6.
3 

(4
5)

8.
9 

(8
)

6.
7 

(6
)

7.
8 

(1
1)

χ
2  

=
 1

.1
2,

 P
 =

 .7
73

 
Fo

st
er

 c
ar

e 
or

 p
ut

 u
p 

fo
r 

ad
op

tio
n

2.
2 

(1
6)

2.
2 

(2
)

3.
3 

(3
)

2.
8 

(4
)

χ
2  

=
 0

.5
1,

 P
 =

 .9
17

 
Se

pa
ra

te
d/

di
vo

rc
ed

 (
pa

re
nt

s)
19

.2
 (

13
7)

31
.5

 (
28

)
25

.3
 (

23
)

26
.2

 (
37

)
χ

2  
=

 1
0.

02
, P

 =
 .0

18
 0

 <
 1

 
Se

pa
ra

te
d/

di
vo

rc
ed

 (
se

lf
)

33
.4

 (
23

9)
41

.1
 (

37
)

35
.6

 (
32

)
47

.1
 (

66
)

χ
2  

=
 1

0.
69

, P
 =

.0
14

 0
 <

 3

 
Se

ri
ou

s 
m

on
ey

 p
ro

bl
em

s
18

.2
 (

13
0)

21
.1

 (
19

)
24

.7
 (

22
)

24
.8

 (
35

)
χ

2  
=

 4
.8

0,
 P

 =
 .1

87

 
H

ad
 s

er
io

us
 p

hy
si

ca
l o

r 
m

en
ta

l i
lln

es
s 

(n
ot

 c
an

ce
r)

16
.9

 (
12

1)
20

.9
 (

19
)

22
.0

 (
20

)
26

.1
 (

37
)

χ
2  

=
 7

.3
4,

 P
 =

 .0
62

 
A

bo
rt

io
n 

or
 m

is
ca

rr
ia

ge
43

.8
 (

23
6)

46
.9

 (
38

)
41

.3
 (

31
)

46
.2

 (
55

)
χ

2  
=

 0
.7

3,
 P

 =
 .8

67

 
Se

pa
ra

te
d 

fr
om

 c
hi

ld
1.

6 
(1

1)
2.

3 
(2

)
3.

4 
(3

)
3.

7 
(5

)
χ

2  
=

 3
.2

1,
 P

 =
 .3

60

 
C

ar
e 

fo
r 

ch
ild

 w
ith

 h
an

di
ca

p
3.

8 
(2

6)
4.

6 
(4

)
3.

4 
(3

)
4.

4 
(6

)
χ

2  
=

 0
.3

1,
 P

 =
 .9

58

 
C

ar
e 

fo
r 

so
m

eo
ne

 w
ith

 s
ev

er
e 

ph
ys

ic
al

 o
r 

m
en

ta
l h

an
di

ca
p

22
.9

 (
16

1)
23

.9
 (

21
)

23
.9

 (
21

)
32

.6
 (

45
)

χ
2  

=
 5

.8
8,

 P
 =

 .1
17

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Shin et al. Page 21

St
re

ss
fu

l L
if

e 
E

ve
nt

N
on

e 
(0

)
70

.5
%

 (
n 

= 
94

3)
%

 (
n)

D
ec

re
as

in
g 

(1
)

8.
2%

 (
n 

= 
10

9)
%

 (
n)

In
cr

ea
si

ng
 (

2)
7.

8%
 (

n 
= 

10
5)

%
 (

n)

H
ig

h 
(3

)
13

.5
%

 (
n 

= 
18

1)
%

 (
n)

St
at

is
ti

cs

 
D

ea
th

 o
f 

so
m

eo
ne

 c
lo

se
 (

su
dd

en
)

49
.0

 (
34

4)
51

.7
 (

46
)

50
.5

 (
46

)
48

.9
 (

67
)

χ
2  

=
 0

.2
9,

 P
 =

 .9
62

 
D

ea
th

 o
f 

so
m

eo
ne

 c
lo

se
 (

no
t s

ud
de

n)
78

.9
 (

55
1)

76
.7

 (
66

)
79

.5
 (

70
)

80
.6

 (
11

2)
χ

2  
=

 0
.4

9,
 P

 =
 .9

21

 
Se

en
 r

ob
be

ry
/m

ug
gi

ng
21

.2
 (

15
1)

23
.6

 (
21

)
18

.7
 (

17
)

27
.3

 (
38

)
χ

2  
=

 3
.2

8,
 P

 =
 .3

50

 
B

ee
n 

ro
bb

ed
/m

ug
ge

d
25

.6
 (

18
1)

30
.3

 (
27

)
30

.8
 (

28
)

26
.6

 (
37

)
χ

2  
=

 1
.7

8,
 P

 =
 .6

19

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Shin et al. Page 22

TABLE 4

Characteristics Associated with Membership in the Decreasing, Increasing, and High Shortness of Breath 

Classes.

Characteristica Decreasing Increasing High

Symptom Characteristics

 Higher depressive symptoms ■ ■

 Higher trait anxiety ■ ■

 Higher state anxiety ■ ■

 Higher morning fatigue ■ ■ ■

 Higher evening fatigue ■ ■

 Lower morning energy ■ ■

 Higher sleep disturbance ■ ■ ■

 Lower attentional function ■ ■

 Less likely not to have pain ■ ■

 More likely to have both cancer and non-cancer pain ■ ■

 Higher worst pain score ■

 Higher mean pain interference score ■ ■

Stress and Resilience Measures

 Higher Perceived Stress Scale score ■ ■

 Higher Impact of Event Scale-Revised total score ■ ■

 Higher Impact of Event Scale-Revised intrusion score ■ ■

 Higher Impact of Event Scale-Revised avoidance score ■

 Higher Impact of Event Scale-Revised hyperarousal score ■ ■

 Higher Life Stressor Checklist-Revised total score ■

 Higher Life Stressor Checklist-Revised affected sum score ■ ■

 Higher Life Stressor Checklist-Revised PTSD sum score ■

 Lower Connor Davidson Resilience Scale total score ■

Higher Occurrence of Interpersonal Violence, Abuse, and Neglect Stressors

 Physical neglect ■

 Sexual harassment ■

 Forced to touch <16 years ■

 Forced to touch ≥16 years ■ ■

 Forced sex <16 years ■

 Forced sex ≥16 years ■ ■

 Higher Occurrence of Other Stressors

 Separated/divorced (parents) ■

 Separated/divorced (self) ■

■
Indicates that the class had this characteristic compared to the None class.

Abbreviation: PTSD = post-traumatic stress disorder.

a
Comparisons done with the None group.

Semin Oncol Nurs. Author manuscript; available in PMC 2024 October 02.


	Abstract
	INTRODUCTION
	METHODS
	Patients and Settings
	Study Procedures
	Instruments
	Demographic and Clinical Measures
	Measure of Shortness of Breath
	Stress and Resilience Measures
	Symptom Measures

	Data Analysis

	RESULTS
	Latent Class Solution
	Demographic and Clinical Characteristics
	Stress and Resilience Scores
	Occurrence of SLEs
	Symptom Severity Scores

	DISCUSSION
	Stress Measures
	Co-occurring Symptoms
	Resilience
	Limitations

	CONCLUSION
	References
	TABLE 1
	TABLE 2
	TABLE 3
	TABLE 4



