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Abstract

Background: The distress thermometer and problem list (DT&PL) is a recommended screening
measure but the utility of the physical problem list (PPL) has not been evaluated in patients with
metastatic lung cancer who typically have high rates of both physical and psychological
symptoms. We hypothesized that the PPL will provide an accurate representation of lung cancer
symptoms and be associated with concomitant distress, anxiety, depression, and worsened
survival.

Methods: Stage IV lung cancer patients (n = 116) reported physical symptoms from 22 PPL
variables and completed the DT&PL for distress, general anxiety disorder-7 for anxiety, and
Patient Health Questionnaire 9 for depression. Inferential analyses were controlled for
demographic and clinical characteristics.

Results: The average number of physical problems was 4.7 (SD = 3.8) while the median was 3.0.
Fatigue, sleep, pain, and breathing problems were most common. Physical symptom burden was
associated with nonmarried/partnered status (£ =.003) and depression (P < .001) on multivariate
analysis accounting for 43% of physical symptom burden variance. Greater number of physical
symptoms and lower BMI were associated with worsened survival. Individual physical symptoms
were most often associated with depression.

Conclusion: The PPL of the DT&PL appears to have clinical utility given its associations with
the most common lung cancer symptoms, depression, and worsened survival. In addition to its
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potential role in clinics worldwide already using the DT&PL, physical symptom burden on the
DT&PL should trigger a concomitant psychological assessment.
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oncology; physical problem list; physical symptom burden; survival analysis

1| INTRODUCTION

Physical symptom burden is highly prevalent in patients with lung cancer and remains an
unmet treatment need.13 At the same time, psychological symptoms such as depression are
also commonly seen in this setting.*> While physical symptom burden and depression tend
to co-occur, this has not been evaluated specifically in the context of lung cancer using the
physical problem list (PPL) of the distress thermometer and problem list (DT&PL).

The DT&PL is recommended by the National Comprehensive Cancer Network (NCCN) for
the evaluation of psychological distress symptoms and problems in other domains of life
such as practical, familial, emotional, spiritual, and physical. The problem list (PL) of the
DT&PL contains 39 separate items to which patients endorse the presence or absence of
particular symptoms over the past week, allowing for the identification of patient reported
problems across these five domains. The later domain, the PPL contains 22 distinct physical
symptom items that can be used as a triaging tool to assign patients to appropriate clinical
treatments.

The DT&PL is the most broadly accepted and implemented measure of distress
internationally given its convenience and proven acceptability in busy oncology clinics.? It
has been translated into many languages and validated in many settings.’ Therefore, it is
being used to not only screen for distress, but also triage patients to appropriate resources
based on associated problems. The PL, and specifically the PPL, is meant to be a convenient
measure to identify pertinent issues that accompany distress on the DT&PL. The PPL
provides readily accessible information about physical symptomatology and can be tracked
over time relatively easily. Few studies have tried to determine which physical problems are
most salient and related to other cancer factors,8° but evidence exists that patient
characteristics and psychological symptoms may influence certain physical problems in the
setting of cancer.10

Understanding the association between physical and psychological symptoms on the
DT&PL in the setting of lung cancer can potentially help many patients with lung cancers
who suffer with some of the highest rates of both physical and psychological symptom
burden.11.12 |t is clinically useful to know the predictive value of these measures and how
they relate to other symptoms, especially using the DT&PL as a single tool. It may be an
efficient means of capturing distressing physical problems among lung cancer patients
across their disease trajectory and is translatable across many oncology clinic settings
internationally.” The prevalence of individual physical symptoms (PPL variables) that are
contained in the DT&PL has not been adequately described in the setting of lung cancer.
Physical symptoms captured on the DT&PL have not been explored for their associations
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with psychological symptoms, such as depression, or with patient characteristics or cancer
treatments. Treatments recently implemented into standard practice, such as immunotherapy/
targeted therapies, may significantly alter this association since these agents are effective at
ameliorating symptoms but may lengthen the disease course.

A mounting number of physical symptoms or their intensity is generally associated with
shorter life expectancy in oncology. Although elevated distress is not associated with
worsened survival, 13 physical symptom captured on the PPL of the DT&PL may be
associated with worse survival consistent with this known association. Understanding
survival associations of patient endorsed physical symptoms would support using the PPL of
the DT&PL as an indicator of physical symptom burden.

Specific time points are recommended for distress screening; however, distressing physical
symptoms may be present at any time. Physical symptom burden may vary based on patient
(demographics), disease (type of lung cancer, length of time with lung cancer), treatment
(type of treatment), and associated clinical characteristics (presence of distress, anxiety, or
depression).1:14 Co-occurring symptoms (eg, depression or anxiety) and physical symptoms
need to be addressed concomitantly in order to adequately address physical symptom
burden. It is most helpful to obtain this information from one measure that is already widely
in use. Understanding the clinical psychological correlates of physical symptom burden is
critical for the effective palliation of lung cancer symptoms.

This study will evaluate self-reported physical symptom burden among lung cancer patients
receiving care at an outpatient dedicated lung cancer clinic using the PPL of the DT&PL. It
will assess whether physical symptoms identified through the DT&PL accurately reflect the
most commonly endorsed physical symptoms in lung cancer patients. It will additionally
examine whether physical symptom burdens vary systematically by patient demographic,
medical characteristics (eg, lung cancer type), and psychological state (eg, distress, anxiety,
or depression). We hypothesized that (1) physical symptom burden (number, as opposed to
degree of symptoms) using the PPL of the will be representative of the most commonly
endorsed physical symptoms in lung cancer, and (2) the number of physical symptoms will
be associated with psychological symptoms (ie, distress, anxiety, depression, and worsened
survival). Therefore, physical symptom burden captured on the PPL of the DT&PL may
alert clinicians to the possibility and likelihood of additional psychological symptoms and
survival implications.

2| METHODS AND MATERIALS

The Memorial Sloan Kettering Cancer Center Institutional Review Board (IRB) approved
this study MED18-165, “Survey of Routine Markers of Inflammation and Psychological
Variables in Patients with Metastatic Lung Cancer” on 15 August 2018. Surveys and lab
values were collected from participants from May 2017 to November 2017 as part of
standard of care practice.
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Participants

Inclusion criteria consisted of a confirmed histologic diagnosis of stage IV lung cancer
including non-small cell lung cancer (NSCLC), such as squamous cell carcinoma and
nonsquamous cell carcinoma (eg, adenocarcinoma and other), and small cell lung cancer
(SCLC) who were undergoing active treatment, spoke English, and had a performance status
of Eastern Cooperative Group (ECOG) less than or equal to 2.1° Patients who were not
undergoing treatment for their metastatic lung cancer or with other concomitant cancers
were excluded. Patients had to be on active treatment for at least 1 month and had to be more
than 1 month from receiving the diagnosis of lung cancer to be included.

Procedure

Patients were approached by their treating oncologist or nurse practitioner and asked to fill
out a voluntary survey to gather information about their symptoms. Patients filled out the
questionnaire containing standardized survey questions either prior to the appointment or
during chemotherapy or other treatment infusions. Patients were asked to raise any concerns
with clinic staff and to notify a staff member if they felt significantly depressed or had
suicidal thoughts. Survey results were reviewed with patients during the same visit. Referrals
to available psychological services were provided in the survey.

Measures

2.3.1| Patient demographic and medical characteristics—Patient demographic
information including age, race/ethnicity, and marital status were gathered from the
electronic medical record. Medical information gathered from the medical record included
disease type, treatment type, length of time with diagnosis, antidepressant use, and BMI.

2.3.2| Physical problems—~Patients endorsed whether a physical symptom had been a
problem for them over the past week using the PPL on the DT&PL. The PPL contains 22
separate items to which patients endorse the presence of particular symptoms allowing
identification of patient reported problems. The DT&PL has been used widely by cancer
institutions to meet the Commission on Cancer distress-screening mandate for accreditation
in 2015.16.17

2.3.3| Distress—Distress thermometer (DT) scores range from O (Not at all distressed)
to 10 (Extremely distressed) and a cutoff of =4 has been accepted by the NCCN to indicate
clinically meaningful distress.18 Distress scores were evaluated for their associations with
individual PPL variables and with the total number of endorsed PPL variables by patient.
The DT&PL (including the DT and PL) has been validated among international cancer
populations.’

2.3.4| Anxiety—The general anxiety disorder-7 (GAD-7) is a seven-item brief measure
used to identify probable cases of generalized anxiety disorder that has been used
extensively and validated in the cancer context.1® Patients rate their frequency of symptoms
within the last 2 weeks on a 4-point scale. Scores can range from 0 to 21 with higher values
indicating greater anxiety symptoms.
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2.3.5| Depression—The Patient Health Questionnaire 9 (PHQ-9) is a nine-item
measure of depression that is self-administered and used to find probable cases of
depression.Z0 It has been validated in cancer settings and has designated cutoff points for
grading depression severity.2!

In addition, depression was measured by the Hospital Anxiety and Depression Scale
(HADS) and provided comparative sensitivity analysis that was used for evaluating
depression without questions that refer to physical symptoms. The HADS is a 14-item
symptom rating scale that was developed to identify clinically significant cases of anxiety
and depressive disorders among medically ill patients without the use of physical symptoms.
22 Only the seven-item depression subscale (HADS-D) was used, which has been validated
in the lung cancer setting.22:23

2.4 | Statistical analysis

2.4.1| Primary analyses—Demographic and clinical characteristics were compared
with number of physical symptoms on the DT&PL using correlational analysis with Pearson
correlation coefficients for quasi-normally distributed independent variables and Spearman
correlational coefficients for non-parametric analysis. Number of physical symptoms
endorsed (dependent variable) was transformed using the square root function to account for
a Skewness and Kurtosis. Skewness transformed from 1.206 (SD = 23) to —0.193 and
kurtosis transformed from 1.358 (SD = 45) to 0.127. Independent samples ¢tests and
analysis of variance (ANOVA) were used to test for group differences between categorical
independent variables. A multivariate linear regression model was created for number of
physical symptoms using variables that were statistically significant in univariate analyses
and included covariates that were identified a priori based on known associations. To assess
the predictive accuracy of number of physical symptoms in identifying clinically significant
depressive symptoms, receiver operating characteristic (ROC) curve analysis was used, with
the area under the curve (AUC) statistic used to quantify sensitivity and specific across the
numerical range of physical symptoms. PHQ-9 score of 10 was used to define clinically
significant depression.

2.4.2| Secondary analyses—A sensitivity analysis was performed in order to
understand the influence of somatic items on the PHQ-9 and endorsing physical symptom
burden on the PPL. Two alternate regression models were creating that substituted
depression (PHQ-9) with either 1) the PHQ-9 without somatic items (questions 3, 4, 5 & 8)
or 2) the HADS-D. A survival analysis was conducted on 14 December 2019 as part of this
retrospective analysis and found that 79 patients (out of 116 patients) had died using hospital
electronic medical records in addition to the Social Security Death Index. A Cox regression
analysis was performed to evaluate covariate associations with survival using censored data.
A median split was performed andparticipants were divided into high and low physical
symptom burden. These two groups were used to conduct a Kaplan-Meier survival analysis.
Statistical procedures were performed using the SPSS version 24 software (SPSS, Chicago,
I1linois) and were two-tailed with a 5% significance level.
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3| RESULTS

3.1| Primary analyses

3.1.1| Cohort characteristics—Out of 150 potential participants who were asked to
fill out survey questionnaires, 116 returned survey information (77.3% response rate).
Sample characteristics are presented in Table 1. The average age was 65.5 years old and the
majority of the sample was female (65.5%), Non-Hispanic White (86.2%), married (70.7%),
and living with lung cancer for 15.4 months on average. Most patients had adenocarcinoma
NSCLC (75.0%) and were receiving chemotherapy (40.5%), followed by immunotherapy
(29.3%), and targeted biologic therapy (20.7%). Antidepressant medication use was reported
among 15.5% of the cohort. The average score for distress was 4.01 (3.1) (DT&PL) with
40.2% meeting screening criteria (DT&PL >4), anxiety was 3.91 (SD = 4.9) (GAD-7) with
13.4% meeting screening criteria (GAD-7 = 10), and depression was 6.3 (SD =5.0)
(PHQ-9) with 27.6% meeting screening criteria (PHQ-9 > 10).

3.1.2| Associations with number of endorsed physical symptoms—The
average number of physical symptoms reported was 4.7 (SD = 3.8) with a range from 0 to
18. The most commonly reported physical symptoms were fatigue (65%), sleep (37%), pain
(32%), breathing (31%), itchy dry skin (30%), constipation (28%), tingling hands/feet
(28%), nose dry/congested (28%), memory/concentration (23%), nausea (23%), getting
around (23%), and eating (21%) (Table 2). The median number of physical symptoms was
3.0

Overall, 90.5% of patients reported at least one PPL physical symptom. An increasing
number of physical symptoms reported was associated with unmarried/nonpartnered status
(P<.001). The average number of physical complaints was 6.8 (SD = 4.3) for unmarried/
partnered patients and 3.8 (SD = 3.1) for married/partnered patients. Physical symptom
burden (number of physical complaints) was associated with elevated distress (P < .001),
anxiety (P<.001), and depression (P < .001) (Table 1). Number of physical symptoms
endorsed was not significantly correlated with other treatment or demographic variables
such as treatment type (immunotherapy, targeted therapies), disease type, line of treatment,
sex, or race.

Multivariate regression analysis revealed that depression (£ < .001) and nonmarried/
partnered status (P = .003) were associated with a higher number of physical symptoms and
accounted for a 43% variance in the number of physical symptom complaints (adjusted /2
= .43) (Table 1).

Classification analyses, using ROC analysis was used to identify the optimal cut point for
identifying a clinically significant number of physical symptoms with depression. A PHQ-9
score of 10 to indicate depression was used to determine the optimal cut point for
maximizing sensitivity and specificity. This analysis suggested that four or more physical
symptoms on the PPL of the DT&PL provided the optimal discrimination between those
with and without depression, with sensitivity of 75% and specificity of 70%. The AUC
associated with this model was 0.818 (£ < .001).
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3.1.3| Psychological associations of individual physical symptoms—The
most common physical symptoms endorsed by at least 20% of patients (12 of 22 symptoms)
based on study methodology were analyzed for their associations with psychological
symptoms. Of the 12 evaluated variables, depression was associated with the most individual
symptoms (11 of 12), followed by distress (8 of 12), and anxiety (5 of 12) (Table 2).

3.2| Secondary analyses

3.2.1| Sensitivity analysis using alternate measures of depression: 1) PHQ-9
without somatic items and 2) HADS-D—These alternate models found that the same
covariates (unmarried/partnered status and depression) predicted number of physical
symptoms endorsed on the PPL (Table 3) and both were statistically significant (£ < .001).
Model 1 used the PHQ-9 without somatic items and predicted 37% of variance while Model
2 used the HADS-D and predicted 48% of variance.

3.2.2| Survival analyses—When controlling for demographic covariates (age, sex,
BMI, race, and married/partnered status), two variables were associated with shortened
survival in univariate analysis (a)lower BMI, and (b) increased number of PPL physical
problems and remained significant in multivariate analysis. Cox multivariate analysis
demonstrated that risk of death increased with number of physical symptoms, HR: 1.077
(95% CI: 1.02-1.14, P=.01) but decreased with greater BMI, HR: 944 (95%, CI: 0.89-0.99).
Two of the four most commonly endorsed physical symptoms were associated with worse
survival: fatigue, HR: 1.497 (95% ClI: 1.06-3.72, £=.03) and pain, HR: 1.438 (95% CI:
1.03-3.07, P=.04). In addition, problems with eating was associated with worse survival,
HR: 1.469 (95% CI: 0.30-0.95, A= .03) (Table 2). Overall, three of the 12 physical
symptoms (fatigue, pain, eating) were specifically associated with worse overall survival
while several physical symptoms trended towards statistical significance (eg, breathing #
=.06).

A median split divided patients with high and low symptom burden. Since most patients
endorsed at least one symptom but only a minority endorsed many physical symptom
problems, the median was 3.0, which was lower than the average humber of physical
symptoms endorsed (M = 4.7 SD = 3.8). Survival analysis for high vs low physical symptom
burden (PPL=3 vs <3) revealed a difference in survival where those patients with high
symptom burden (PP=3) survived 472 days vs low physical symptom burden who survived
578 days (log rank Mantel-Cox 4.214) (P=.04) (Figure 1).

4| DISCUSSION

This study evaluated the utility of using the PPL contained within the DT&PL in identifying
patients with lung cancer who were also experiencing physical symptoms. The DT&PL is a
screening measure that is used worldwide to screen for cancer-related distress. The most
commonly endorsed physical symptoms (ie, fatigue, sleep, pain, and breathing) reflect the
most common physical symptoms of metastatic lung cancer in general.224 While there is
long-standing recognition of the overlap between physical and psychological symptoms,
especially in the context of medical illness such as advanced cancer,?® our model revealed
that depression and nonmarried/partnered status accounted for 43% of physical symptom
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burden variance. Eleven out of 12 physical symptoms endorsed by the PPL were associated
with the occurrence of depression in a nonrandom fashion. In other words, physical
symptoms measured by the PPL were highly correlated with depression and to a lesser
extent, distress, and anxiety. Additionally, we demonstrated the survival implications of
worsened physical symptom burden as captured on the PPL by total and individual physical
symptoms. Thus, the PPL performed well as a unique self-report measure providing
significant clinical information in this population.

The sensitivity analysis using another measure of depression and the PHQ-9 without somatic
items revealed the same associations. For the PHQ-9 model without somatic items, goodness
of fit was reduced because somatic items are generally endorsed in depression but, PHQ-9
items are also highly correlated and therefore nonsomatic items were also associated with
depression, as anticipated. In other words, the association between depression and endorsing
physical problems was due in part to the somatic items on the PHQ-9. But, depression
without somatic items is still strongly associated with endorsing physical symptoms as
evidenced by the representation of the same associations and a similar goodness of fit
statistic using the HADS-D, which does not contain physical symptoms.

This study demonstrated the tight association between depression and physical symptom
burden captured by the PPL that accompanies the DT&PL (a well-known tool that is already
widely in use) in the context of the growing implications of patient-reported outcomes
(PROs) data. It is clinically meaningful to understand the likelihood of associated symptoms
when doing universal screening using a straightforward, easily adoptable measure like the
DT&PL. This study reveals that number of physical symptoms endorsed on the DT&PL may
indicate greater psychological symptom burden (eg, depression) that is not necessarily
caught on the stand alone DT itself. Interestingly, the correlation between number of
physical symptoms endorsed and depression or anxiety was stronger than its correlation with
distress on the DT&PL, which was seen specifically in multivariate analysis. Other studies
have found that distress level measured on the DT&PL does not accurately detect mood
disorders thus highlighting a potential weakness of the DT by itself.26 In effect, that makes
looking at physical symptom burden more important than only looking at just distress level
in screening for psychological symptoms.

There is an increasing attention to PROs in clinical cancer settings, which has been
associated with improved overall survival in the setting of diverse cancers.2 In the study by
Basch et al., physical symptoms were not just reported but were also addressed
appropriately, which likely explains the survival benefit.2? In contrast, the addition of
distress screening above and beyond standard of care has not been shown to improve
survival.28 Therefore, identifying large physical symptom burden on the DT&PL may help
institutions that use the DT&PL to identify patients who are suffering from physical
symptom burden and may be at risk of worsened survival as well as depression. Of note,
physical symptoms identified by the PPL of the DT&PL were also associated with worsened
survival in this patient sample. In fact, the presence of a limited number of physical
symptoms (=3 physical symptoms) was associated with worse survival.

Psychooncology. Author manuscript; available in PMC 2020 September 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McFarland et al.

Page 9

Married/partnered status was protective for both total number of reported physical symptoms
and individual physical problems. Marital status and social support certainly are beneficial
for patients in several disease contexts.2? In the context of cancer, married/partnered status is
associated with a generalized survival benefit, which may be reflected by less physical
symptoms.39:31 The mechanism is unclear but may have to do with salutary effects of not
being isolated and having help with various practical and disease related issues. Single status
is a predictor of depressive symptoms in oncology settings.32 Perhaps minimal depressive
symptoms in partnered/married patients lead to less physical complaints in this study
population. At the very least, however, depression and physical symptoms should be
carefully screened in single, unmarried patients.

While other studies have shown that depressed patients have higher physical symptom
burdens, this study demonstrates that association using the PPL of the DT&PL.: a validated
standard scale that is generalizable and currently in use in many cancer treatment settings.33
Our group has studied the PPL of the DT&PL in other cohorts and found that lung cancer
has higher physical symptom burden than breast or hematologic neoplasms but was also
primarily associated with depression,34:35

This study underscores the importance of comanaging both physical and psychological
symptoms and the inherent challenges therein. The psychological symptom with the most
serious consequences is depression since cancer patients who are also depressed may have
worsened overall survival.38 Their survival rates are restored to baseline if their depression is
adequately addressed and treated.3” But, the identification of depression can be challenging,
even when patients are exhibiting distress. For that reason, it can be helpful to use the PPL
on the DT&PL to identify the psychologically high-risk individuals.

PRO initiatives should be comprehensive and identify underlying psychological issues that
may be associated with physical and perhaps other symptom burdens. At the same time,
well-integrated distress screening programs should also consider the concomitant use of
physical symptom PRO data.38 Symptom-related research efforts should be pushed to
address both simultaneously. The percentage of depressed patients was not accounted for in
a recent randomized controlled trial using PRO data during routine cancer treatment that led
to improved overall survival.3? The interactive effects of depression on addressing other
PRO physical ailments should be understood.

4.1| Clinical implications

Physical symptom burden as captured on the PPL detects poorly controlled physical
symptom burden among patients with lung cancer and may be useful in determining who
may benefit from enhanced symptom management. Patients who noted a large degree of
physical symptom burden should be evaluated closely for concomitant depression or other
psychological issues and unmarried/partnered patients with depression or other
psychological symptoms should be followed closely for symptomatic management of the
physical symptoms.
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4.2 | Study limitations

This study has several limitations on its external validity. This study is limited most
significantly by the yes/no dichotomous nature of the physical issues in the PPL because
they do not provide information on symptom severity. For example, a patient could have
only one symptom that is severe and limiting functioning while another patients has several
physical symptoms with no limitation in functioning. The study is also cross sectional and
observes a relatively low number of patients. Also, data were not collected on why patients
declined to fill out surveys. The study was limited to stage IV lung cancer and symptom
burden may vary in patients with localized lung cancer. More females than males were
observed in this study but lung cancer is still more common in males. This cohort was also
younger (65.9) than the average age of lung cancer and had a relatively extended time with
disease (15.4 months). Antidepressant use was accounted for in the study (15.5%) but their
indications (eg, pain, depression, and anxiety) and effect on physical and psychological
symptoms is not clear. The study did not account for other medical comorbidities or certain
key behaviors, like smoking that may have influenced or been related to physical or
psychological symptoms or inflammation.

In summary, this study provides preliminary evidence for using the PPL of the DT&PL to
identify physical symptom burden that appears to be indicative of increased depression risk
in patients with lung cancer. The vast majority of patients reported that more than one
physical symptom as problematic, and thus not adequately controlled or managed. This
study highlights the close association between depression and physical symptom burden by
both number and types of physical symptoms. There appears to be dose effect in terms of the
associations between physical symptom burden and psychological symptoms (eg,
depression) and overall survival. Future research should focus on the concomitant treatment
of psychological states along with physical symptoms in order to quantify the benefit of a
dual approach to physical and psychological symptom burden.
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FIGURE 1.

Kaplan—Meier curve survival analysis of patients with high physical symptom burden (=3

endorsed physical symptoms) vs low physical symptom burden (<3 endorsed physical
symptoms)
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