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Predictors of dyspnea in patients with advanced cancer
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Background: More than 70% of patients with advanced cancer experience dyspnea. Dyspnea is predictive
of shorter survival and interferes with quality of life (QOL). The present study aimed to identify predictors
of the presence and severity of dyspnea in advanced cancer patients.

Methods: A prospective database collected from patients attending a palliative radiotherapy clinic was
analyzed for patient demographics, Edmonton Symptom Assessment System (ESAS) scores, Patient-
Reported Functional Status (PRFS), history of smoking and respiratory conditions, pulse oximetry readings,
and primary cancer site. Using the ESAS shortness of breath item, dyspnea was classified as mild [1-3],
moderate [4-6] or severe [7-10]. Logistic regression analysis and generalized estimating equations (GEEs)
were used to identify predictors of the severity of dyspnea and presence of moderate/severe dyspnea
(ESAS >4) at patients’ first visit and over time, respectively.

Results: A total of 252 patients with dyspnea data were included (median age 71.3 years, 61.5% male,
44.4% had dyspnea) in a demographic analysis. Multivariable analysis showed liver metastases (P=0.01,
OR =2.04), a history of respiratory conditions (P=0.03, OR =2.09) and PRFS >3 (P=0.03, OR =1.75) were
predictive of the severity of dyspnea at the first visit. Analyzed over time, liver metastases (P=0.02, OR =1.80),
lymph node metastases (P=0.02, OR =1.79), a history of respiratory conditions (P=0.006, OR =2.50) and pulse
oximetry <90 (P=0.003, OR =3.32) were predictive of greater severity of dyspnea symptoms. Patients with
multiple radiation treatments in the thorax region were less likely to have severe dyspnea symptoms over
time (P=0.01, OR =0.32). Lung metastases (P=0.04, OR =2.03), a history of respiratory conditions (P=0.01,
OR =2.60) and PRFS >3 (P=0.009, OR =2.30) were predictive of moderate/severe dyspnea at the first
visit. Over time, lymph node metastases (P=0.003, OR =2.51), a history of respiratory conditions (P=0.04,
OR =2.37) and pulse oximetry <90 (P=0.0004, OR =5.15) were predictive of moderate/severe dyspnea.
Conclusions: Liver, lung and lymph node metastases, a history of respiratory conditions, pulse
oximetry <90 and PRFS >3 were predictive of the severity of dyspnea and moderate/severe dyspnea.
Physicians should be aware of predictive factors that could lead to dyspnea to promote early intervention for

improved patient care and the creation of screening tools for clinical practice.
Keywords: Cancer; dyspnea; Edmonton Symptom Assessment Survey; predictors; radiotherapy
Submitted Apr 25, 2018. Accepted for publication Jun 28, 2018.

doi: 10.21037/apm.2018.06.09
View this article at: http://dx.doi.org/10.21037/apm.2018.06.09

© Annals of Palliative Medicine. All rights reserved. apm.amegroups.com Ann Palliat Med 2018;7(4):427-436



428

Introduction

Dyspnea is one of the most common and debilitating
symptoms among advanced cancer patients, affecting up
to 70% of patients (1,2). This symptom is characterized
by breathlessness and discomfort while breathing (3). The
mechanism of dyspnea is not well understood due to the
heterogeneous origins of shortness of breath sensations
including the brain stem, upper airways, lungs and chest
wall and the multitude of causal agents that can contribute
to sensations of dyspnea (3). Dyspnea is a significant
predictor of poor disease progression, validated by a
literature review of 38 studies conducted by the European
Association for Palliative Care which found a definitive
link between dyspnea and poor prognosis (4). Dyspnea also
negatively affects quality of life (QOL) in cancer patients
and has been shown through multiple studies to interfere
with daily activities and overall enjoyment of life (5-7).

Several assessments have been used to document the
incidence and severity of dyspnea, including the Edmonton
Symptom Assessment System (ESAS). This 9-item
symptom screen measures pain, tiredness, drowsiness,
nausea, lack of appetite, shortness of breath, depression,
anxiety, and wellbeing on a scale from 0 to 10 based on
the patients’ condition at the time of completion. This
assessment, combined with the Patient-Reported Functional
Status (PRFS), has been validated and used frequently for
patients with advanced cancer to assist in the identification
of cancer-related symptoms (8-10).

Although the literature surrounding dyspnea has been
increasing, there is still need for a greater understanding of
this deleterious cancer symptom and the factors that lead
to its presentation. This study sought to explore possible
predictors of dyspnea among advanced cancer patients in a
palliative outpatient radiotherapy clinic.

Methods

A prospective database was collected and reviewed. The
study was approved by the hospital research ethics board
(No. 391-2016). Sunnybrook research ethics board had
determined that an Informed Consent Form was not
required for this study.

Patient population

All patients attending the Rapid Response Radiotherapy
Program (RRRP) at the OCC in Toronto, Canada from
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February 2016 to April 2017 were eligible for inclusion
in the present study. The RRRP is a palliative outpatient
radiotherapy clinic that delivers radiation treatment
to advanced cancer patients with the aim of alleviating
symptoms from painful bone metastases to improve their
QOL.

Data collection

All patients attending the RRRP completed a combined
ESAS and PRFS assessment prior to seeing the radiation
oncologist in clinic. Afterwards, a clinical research assistant
measured their oxygen saturation using a pulse oximeter
and collected information on smoking history, history of
respiratory conditions, primary cancer site and other patient
and disease characteristics. Some patients had undergone
multiple courses of radiotherapy, usually in the form of a re-
treatment for refractory pain. If patients attended the clinic
multiple times, their information was collected at these
visits as well.

ESAS severity

The shortness of breath item on the ESAS was used to
characterize the severity of dyspnea as none (0), mild [1-3],
moderate [4-7], and severe [8-10].

Statistical analysis

Although some patients attended the clinic multiple times
within the study period, demographics were only conducted
for the patients’ first visit. Very few patients had 5 or more
visits; therefore, these results were not included in the
analysis. Demographics were summarized using median age
in years, and proportions for categorical variables.

To search for associations between dyspnea severity
(none, mild, moderate, and severe) and other predictive
factors, univariate ordinal logistic regression analysis was
used to create a cumulative logit prediction model using
dyspnea severity and collected factors as possible predictors.
In the multivariable analysis, the stepwise (backward)
selection procedure of ordinal logistic regression was
conducted using potential variables with P<0.10 obtained
from univariate analysis. The final model only included the
significant predictors after adjusting for other covariates. R’
was also applied for measure of fit in the modeling (11). R’
indicates the proportion of variability in the dyspnea score
which can be explained by the predictive factors (12,13).
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Table 1 Patient characteristics at the first clinic visit

Patient characteristics

Total (N=252)

Age (years)
Median
Gender, n (%)
Male
Female
Performance status, n (%)
PRFS =3
KPS <60
KPS <40
Primary cancer site, n (%)
Prostate
Lung
Gl
Breast
Bladder
Unknown
Other
Inpatients, n (%)
No
Yes
Unknown
Site of metastases, n (%)
Bone
Liver
Lymph
Lung
Brain
Previous radiation, n (%)
Rib
Lung
Breast
Chest wall

Multiple courses of radiation

71.3 (61.2, 80.9)

155 (61.5)
97 (38.5)

101 (40.1)
93 (36.9)
19 (7.5)

60 (23.8)
56 (22.2)
34 (13.5)
33 (13.1)
12 (4.8)
34 (13.5)
23 (9.1)

228 (90.5)
23 (9.1)
1 (0.4)

209 (82.9)
68 (27.0)
67 (26.6)
61(24.2)
47 (18.7)

11 (4.4)
10 (4.0)
9 (3.6)
2(0.8)
10 (4.0)

Table 1 (continued)
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Table 1 (continued)

Patient characteristics Total (N=252)

Respiratory health, n (%)

History of smoking 124 (49.2)
History of respiratory conditions 40 (15.9)
Current smoker 27 (10.7)

PRFS, patient-reported functional status; KPS, Karnofsky
Performance Status; Gl, gastrointestinal,

With patients that had multiple visits, dyspnea severity
was measured repeatedly over time and the generalized
estimating equation (GEE) method was used to fit models
for correlated data arising from repeated measurements
(11,13). The ordinal outcome was repeated measurements
of dyspnea severity and the independent variables were
time and each demographic factor. Time was calculated
in months since the first measurement. The quasi-
likelihood information criterion (QIC) was estimated for
model goodness of fit criteria (14). All significant variables
(P<0.10) from the univariate GEE analysis were included
in the multivariable analysis to search for the variables most
significantly related to dyspnea severity after accounting for
time.

The above analysis was repeated to search for the
association of moderate/severe dyspnea (ESAS score >4)
with other predictive factors, at the patient’s first visit and
over time.

All calculations were performed using Statistical Analysis
Software (SAS version 9.4 for Windows). SAS Logistic
and GENMOD Procedures were applied for statistical
modeling. P values <0.05 were considered statistically
significant.

Results
Demographics

A summary of patient characteristics is displayed in
Table 1. A total of 252 patients were included in the study;
the median age was 71.3 years and most participants were
male (n=155, 61.5%). The most common cancer sites
included prostate (n=60, 23.8%), lung (n=56, 22.2%) and
gastrointestinal (n=34, 13.5%). The most common sites of
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Table 2 Distribution of patients by number of visits (N=252)

Number of visits n %

1 252 63.8
2 77 19.5
3 33 8.4
4 15 3.8
5 7 1.8
6 6 1.5
7 5 1.3

metastases were bone (n=209, 82.9%), liver (n=68, 27.0%),
lymph node (n=67, 26.6%) and lung (n=61, 24.2%). An
overview of the number of patients with multiple visits can
be found in Tible 2. At the first visit, 51 (20.2%), 36 (14.3%),
and 25 (9.9%) patients had mild, moderate, and severe
dyspnea, respectively. Overall, dyspnea was present in 112
patients (44.4%) and moderate/severe dyspnea was present
in 61 (24.2%) of patients. 101 patients (40.1%) had a PRFS
>3, indicative of weakness and poor QOL. Presence of
moderate/severe dyspnea was highest in lung (n=20, 35.7%)
and prostate cancer patients (n=12, 20.0%).

Predictors of dyspnea severity

In univariate analysis, liver metastases, PRFS >3, pulse
oximetry <90 and history of respiratory conditions were
significant predictors of a greater severity of dyspnea
(Table 3). In the multivariable analysis, patients with liver
metastases, a history of respiratory conditions, or PRFS
>3 were more likely to have a greater severity of dyspnea
symptoms, compared to other factors (Tuble 3).

After adjusting for time in the univariate analysis,
patients with liver or lymph node metastases, KPS <40,
PRFS >3, pulse oximetry <90, or a history of respiratory
conditions were more likely to have a greater severity of
dyspnea symptoms (7able 3). Patients with previous multiple
courses of radiation treatment were less likely to have severe
dyspnea symptoms than other factors. For the multivariable
analysis, after accounting for the non-significant time effect,
patients with lymph node or liver metastases, pulse oximetry
<90 or a history of respiratory conditions were predictive
of greater dyspnea severity (Table 3). Patients with previous
multiple courses of radiation were less likely to have severe
dyspnea symptoms than other variables. The distribution
of dyspnea severity in patients did not significantly change
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over time.

Predictors of moderate/severe dyspnea

At the first visit, univariate logistic regression analysis
showed patients with lung metastases, a history of
respiratory conditions or PRFS >3 were more likely to have
moderate/severe dyspnea symptoms (score >4), compared
to other factors (7ible 4). In the multivariable analysis, these
predictive factors remained significant (Tzble 4).

From univariate GEE analysis over time, patients with
liver or lymph node metastases, KPS <40, pulse oximetry
<90, PRES >3 or a history of respiratory conditions were
more likely to have moderate/severe dyspnea (Tuable 4).
After accounting for the non-significant time effect in the
multivariable analysis, patients with lymph node metastases,
pulse oximetry <90, or a history of respiratory conditions
were more likely to have moderate/severe dyspnea (1able 4).
The proportion of moderate/severe dyspnea within the
patient population did not significantly change over time.

Secondary analysis of the role of liver and lymph
metastases

A secondary analysis of these results was performed to
better characterize the relationship between lymph and
liver metastases and functional status (PRFS >3, KPS <40
and KPS <60) in order to determine a clinical correlation
for the significant association of lymph and liver metastases
with dyspnea. Spearman correlation coefficients (r) between
lymph metastases and PRFS >3 displayed significance
(r=0.15; P=0.02), although no significant correlations
between liver metastases and KPS/PRFS were observed. For
dyspnea severity and presence of moderate/severe dyspnea,
non-significant PRFS >3, KPS <40 and/or KPS <60
variables from the univariate analysis were placed into
the final multivariable models as potential confounding
factors where liver and lymph metastases were found
to be significant. Liver and lymph metastases remained
significant after accounting for KPS/PRFS in all analyses.
Also, in the univariate logistic regression analysis for the
presence of liver metastases, no significant relationships
were found between liver metastases and PRFS >3,
KPS <40 or KPS <60. However, in the subsequent
analysis for the presence of lymph metastases, PRFS >3
displayed significance (P=0.03), indicating that those with
a lower functional status are more likely to have lymph
metastases.
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Table 3 Significant predictive factors of dyspnea severity (none, mild, moderate, severe) from univariate (P<0.10) and multivariable analysis

(P<0.05) at the first visit and over time

Predictive factors

Parameter estimation

Model fitting information

P value OR (95% Cl) R® (%) Model fitting QIC
Univariate analysis*
At first visit
PRFS =3 vs. <3 (yes vs. no) 0.02 1.78 (1.09, 2.92) 217
Presence of liver metastasis 0.01 1.93 (1.14, 3.25) 2.40
(yes vs. no)
Pulse oximetry <90 0.05 2.70(0.97, 7.53) 1.58
(yes vs. no)
History of respiratory conditions (yes vs. no) 0.006 2.41 (1.27, 4.58) 2.99
Over time
Time (months) 0.43 1.04 (0.95, 1.13) 913.90
KPS <40 (yes vs. no) 0.01 2.66 (1.22, 5.82)
Time (months) 0.3 1.05 (0.96, 1.14) 910.20
Presence of lymph node metastasis (yes vs. no) 0.003 2.03 (1.27, 3.26)
Time (months) 0.64 1.02 (0.93, 1.12) 913.33
Presence of liver metastasis (yes vs. no) 0.006 1.95 (1.21, 3.15)
Time (months) 0.4 1.04 (0.95, 1.14) 925.57
Previous multiple radiation treatments (yes vs. 0.05 0.35(0.12, 0.99)
no)
Time (months) 0.5 1.03 (0.95, 1.13) 863.49
History of respiratory conditions (yes vs. no) 0.0003 2.93 (1.64, 5.23)
Time (months) 0.5 1.03 (0.94, 1.14) 818.23
Pulse oximetry <90 (yes vs. no) <0.0001 5.47 (2.45,12.22)
Time (months) 0.7 1.02 (0.93, 1.11) 895.22
PRFS =3 (yes vs. no) 0.02 1.61 (1.07, 2.43)
Multivariable analysis
At first visit
Presence of liver metastasis (yes vs. no) 0.01 2.04 (1.17, 3.54) 7.09
PRFS =3 vs. <3 (yes vs. no) 0.03 1.75 (1.05, 2.92)
History of respiratory conditions 0.03 2.09 (1.06, 4.11)
(yes vs. no)
Over time
Time (months) 0.3 1.06 (0.96, 1.17) 764.37
Presence of lymph node metastasis (yes vs. no) 0.02 1.79 (1.10, 2.90)
Presence of liver metastasis (yes vs. no) 0.02 1.80(1.10, 2.96)
Previous multiple radiation treatments (yes vs. 0.01 0.32 (0.13, 0.78)
no)
Pulse oximetry <90 (yes vs. no) 0.003 3.32 (1.49, 7.39)
History of respiratory conditions (yes vs. no) 0.006 2.50 (1.31, 4.77)

*, analysis at first visit with logistic regression and over time with GEE multivariate analysis. OR, odds ratio; QIC, quasi-information

criterion; PRFS, patient-reported functional status; KPS, Karnofsky Performance Status.
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Table 4 Significant predictive factors of moderate/severe dyspnea (ESAS >4) from univariate (P<0.10) and multivariable analysis (P<0.05) at the

first visit and over time

Parameter estimation Model fitting information
Predictive factors
P value OR (95% ClI) R*(%) Model fitting QIC
Univariate analysis*
At first visit
PRFS =3 vs. <3 0.005 2.35(1.31, 4.29) 3.30
Presence of lung metastasis (yes vs. no) 0.03 2.04 (1.08, 3.81) 1.88
History of respiratory conditions (yes vs. no) 0.002 3.01 (1.48, 6.08) 3.78
Over time
Time (months) 1.0 1.00 (0.89, 1.13) 427.88
PRFS =3 (yes vs. no) 0.01 1.91 (1.16, 3.15)
Time (months) 0.6 1.03(0.92, 1.16) 433.93
Presence of lymph node metastasis (yes vs. no) 0.003 2.44 (1.36, 4.36)
Time (months) 0.9 1.01(0.90, 1.13) 439.32
Presence of liver metastasis (yes vs. no) 0.03 1.97 (1.08, 3.58)
Time (months) 0.6 1.03(0.92, 1.15) 415.33
History of respiratory conditions (yes vs. no) 0.002 2.99 (1.49, 5.99)
Time (months) 0.6 1.03(0.92, 1.15) 436.98
KPS <40 (yes vs. no) 0.009 3.13 (1.34, 7.31)
Time (months) 0.8 1.02 (0.90, 1.15) 386.33
Pulse oximetry <90 (yes vs. no) <0.0001 6.45 (2.55, 16.31)
Multivariable analysis
At first visit
Presence of lung metastasis (yes vs. no) 0.04 2.03 (1.02, 4.01) 7.58
PRFS =3 (yes vs. no) 0.009 2.30 (1.24, 4.35)
History of respiratory conditions (yes vs. no) 0.01 2.60 (1.21, 5.57)
Over time
Time (months) 0.4 1.05(0.93, 1.19) 360.65
Presence of lymph node metastasis (yes vs. no) 0.003 2.51 (1.36, 4.60)
Pulse oximetry <90 (yes vs. no) 0.0004 5.15 (2.08, 12.74)
History of respiratory conditions (yes vs. no) 0.04 2.37 (1.06, 5.28)

*, analysis at first visit with logistic regression and over time with GEE multivariate analysis. OR, odds ratio; QIC, quasi-information
criterion; PRFS, patient-reported functional status; KPS, Karnofsky Performance Status.

Discussion

In this study, after multivariable analysis, liver and lung
metastases, PRFS >3 and a history of respiratory conditions
were predictive of dyspnea symptoms, measured as the
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severity of dyspnea or the presence of moderate/severe
dyspnea at the first visit. Over time, liver and lymph node
metastases, a history of respiratory conditions, PRFS >3 and

pulse oximetry <90 were predictive of dyspnea symptoms.
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Patients with multiple radiation treatments were less likely
to have severe dyspnea symptoms at the first visit and over
time.

A history of respiratory conditions as a significant
predictor of dyspnea has been validated in the literature
through multiple studies such as Dudgeon et 4l.’s prospective
survey study (n=923) that reported a significant correlation
of dyspnea with previous chronic obstructive pulmonary
disease (COPD) (P=0.019) or asthma (P=0.001) (15). A
review of the pathophysiology of dyspnea by Manning ez al.
also noted similar mechanisms of action between common
respiratory conditions and dyspnea (3). Interestingly,
in the present study, lung metastases were predictive of
moderate/severe dyspnea at the first visit but did not display
statistical significance for the severity of dyspnea and did
not show significance for either of these categories over
time. A primary lung cancer diagnosis also did not display
significance for these categories even though the presence
of moderate/severe dyspnea was highest in lung cancer
patients (n=20, 35.7%). A prospective study by Bruera
et al. (n=135) found that lung involvement, either by primary
tumour or metastases, was associated with the intensity of
dyspnea, but was not an independent correlate of moderate/
severe dyspnea, indicating that lung involvement is not a
consistent predictor of dyspnea severity (2). Additionally, a
study by Reuben ez 4l. (n=1,754) found that 75% of patients
with primary or metastatic lung involvement had previously
reported dyspnea, but these patients constituted only 39%
of patients reporting shortness of breath (1). This shows
that dyspnea is a multidimensional symptom and although
lung involvement may be correlated with dyspnea, it is not a
consistent predictor.

In this analysis, PRFS >3 was predictive of increased
severity of dyspnea symptoms and greater presence of
moderate/severe dyspnea at the first visit. This could be
explained by a multitude of studies that show that the
frequency and severity of dyspnea is dependent on the
stage of disease and worsens at the end of life (16-19).
PREFS levels 3 and 4 are indicative of little ability to perform
activities and most time spent sitting or lying down, which
are characteristics often observed at the end of life when
dyspnea symptoms are most apparent. Also, liver and
lymph node metastases were predictive of the severity of
dyspnea in various analyses. These findings are validated
in the literature as lymph node metastases are indicative of
the spread of cancer to other regions of the body via the
lymphatic system and have been found to be a potential
prognostic indicator in affected patients (20). Similarly,
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liver metastases have been correlated with poor patient
outcomes and worse overall survival compared to other
metastatic sites in pancreatic and prostate cancer patients
(21,22). These findings in the literature as well as the results
of our secondary analysis investigating the role of lymph
and liver metastases show the association of liver and lymph
metastases and limited functional status with advanced
disease progression, providing a plausible mechanism for
their significant association with dyspnea in our analyses as
dyspnea worsens with disease progression. However, due
to the conflicting results in our secondary analysis, more
research should be done to confirm the correlation of these
symptoms with dyspnea and their relationship with disease
progression.

Karnofsky Performance Status (KPS) <40 and <60
in this analysis did not reach significance. A study by
Mercadante ez 4l. found that the intensity of dyspnea began
to increase around KPS 60, reaching its peak intensity
and frequency at levels KPS 30 and KPS 20 (16). Our
findings are inconsistent with the literature, where it has
been demonstrated that low KPS grades are significantly
correlated with dyspnea (1). The Karnofsky Performance
Status was measured by a clinical research assistant or
health care provider during the patient’s visit, presupposing
a possibility that based on the short appointment time
and subjective opinion of the recorder, a full depiction of
the patient’s functional status was not accurately assessed.
Furthermore, due to the outpatient nature of the clinic
where this data was collected, patients require a certain
degree of mobility to attend, providing an explanation for
the study population consisting of only 36.9% (n=93) and
7.5% (n=19) patients with KPS 60 and KPS 40, respectively.
The limited number of patients that displayed these
characteristics could have potentially interfered with the
results.

Multivariate analysis found patients with multiple
courses of radiation treatment were less likely to have
severe dyspnea symptoms over time. These results could be
attributed to the therapeutic action of radiation, although it
should be noted that most patients with multiple treatments
were analyzed for symptoms within a month of one or
both of their radiation treatments. Since clinical benefits
from radiation can take between days to several months to
manifest and since there was a small number of patients
(n=10, 4.0%) with multiple treatments, these results may be
misleading.

Since the sample size for patients with 2, 3 or 4 visits
(n=77; n=33; n=15) was much fewer than the records
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available at the first visit (n=252), the accuracy of the GEE
analysis over time may have been compromised. Certain
predictors only reached significance over multiple visits
including lymph node metastases and pulse oximetry
<90. Few to no studies have reported on these measures,
therefore, with the absence of available correlation with the
literature, these results should be considered with caution.

The nature of the ESAS presents some difficulty
regarding the accurate characterization of dyspnea
symptoms as the survey only collects data at the time the
patient fills out the assessment. A study by Reddy ez al.
found that continuous dyspnea was less prevalent than
breakthrough dyspnea, raising the concern that though
the patient was not experiencing dyspnea at the time of
ESAS completion, they could have experienced episodes of
dyspnea recently (6). The inability of the ESAS to accurately
distinguish continuous and breakthrough dyspnea reflects a
significant limitation of this study.

This study could be improved with the addition of
cardiac related patient outcomes within the univariate and
multivariable analyses as cardiac complications have been
reported to be associated with dyspnea severity (1,23).
Also, the addition of pulmonary function measures such
as maximal inspiratory pressure, vital capacity and forced
expiratory volume have been investigated in the literature
and further research could validate previously studied
predictors of dyspnea (2,23-25). Furthermore, this study’s
conclusions with regard to the relationship between lymph
metastases and dyspnea may have been limited by the
inclusion of all lymphatic regions within the definition
of lymph metastases. Since lung involvement has been
significantly associated with dyspnea, lymph metastases
found only in the mediastinal region would perhaps have
been a better predictor of the presence and severity of
dyspnea than lymph metastases anywhere in the body.

The identification of predictive factors for dyspnea could
help health care providers to recognize dyspnea earlier and
develop better treatments for this distressing symptom. One
such model that has been proposed is a rapid learning health
care model that features continuous generation and analysis
of patient data to ensure constant quality improvement and
acknowledgement of the various modalities through which
dyspnea can present, allowing for a fuller understanding
of patient experience (26). As more predictive factors are
identified, a more comprehensive understanding of the
psychosocial and clinical indicators of dyspnea can be
obtained, leading to more effective treatments for patients.

Also, although several screening tools exist, none
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consider all the factors that can affect dyspnea presence and
severity. The most routinely used scale to measure dyspnea
is the Dyspnea Visual Analogue Scale (DVAS) and less
frequently used scales include the Dyspnea Verbal Rating
Scale (DVRS), Dyspnea Interview Schedule, Chronic
Respiratory Questionnaire, Pulmonary Functional Status
Scale, Baseline Dyspnea Index and more (27). Several
studies have found a significant correlation when comparing
the VAS, VRS and numeric rating scales, such as the
ESAS, for the characterization of pain (28,29). However,
due to the distinct properties of these screening tools
and the interpretability of dyspnea based on subjective
experience, equivalent comparisons and substitutability
between screening tools in the literature may be difficult
to demonstrate. Although the use of the ESAS in this
study was sufficient to characterize the presence and
severity of dyspnea, more detailed questionnaires utilized
in conjunction or succession with this survey could better
distinguish an individual patient’s experience with dyspnea.
These tools are used in research but there is little literature
documenting the frequency with which these are used in
clinical practice to identify dyspnea symptoms in patients.
As further evidence is published confirming and identifying
dyspnea predictors, comprehensive screening tools can be
created to allow for early detection of dyspnea symptoms
in a clinical setting. Care should be taken to ensure that
screening tools are comprehensive but not excessive in
length as assessments that are overly difficult to complete
may detract from the QOL of advanced cancer patients.

Conclusions

The present study identifies predictors of dyspnea as liver,
lung and lymph node metastases, a history of respiratory
conditions, PRFS >3 and pulse oximetry <90. These results
show dyspnea to be a multidimensional symptom that
is perhaps better characterized as an indicator of overall
staging of disease progression rather than a complication
of lung-related conditions. These results can help health
care providers assess the risk of dyspnea in late stage cancer
patients and allow for the treatment of dyspnea with a
holistic approach, addressing diverse factors that could lead
to dyspnea symptoms.
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