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Abstract

Background. The clinical response after comprehensive symptom management is difficult to determine in terms of a

clinically important difference. Moreover, therapies should try to reach the threshold perceived by the individual patient for

the determination of a favorable response to a treatment.

Measures. The Edmonton Symptom Assessment Score (ESAS) was measured at admission (T0), and seven days after

starting palliative care (T7). Patient Global Impression and Goal Response after one week of palliative care and its relation

with the Personalized Dyspnea Goal were measured at T7.

Intervention. Patients admitted to palliative care units underwent a comprehensive symptom assessment by a specialist

palliative care team. At T0, patients were asked about their Personalized Dyspnea Intensity Goal on ESAS. One week later

(T7), after a comprehensive palliative care treatment, Personalized Dyspnea Intensity Goals were measured again. Patients

were considered to have achieved a Patient Dyspnea Goal Response if dyspnea intensity (measured at T7) was equal or less

than their expected Personalized Dyspnea Intensity Goal. At the same interval (T7), Patient Global Impression (improvement

or deterioration) was measured.

Outcomes. 279 patients were analyzed in this study. The mean Personalized Dyspnea Intensity Goal at T0 and T7 were 0.97

(SD 1.3), and 0.71 (SD 2.1), respectively. 263 patients (94.2%) indicated a Personalized Dyspnea Intensity Goal of #3 as a

target at T0. Patients perceived a bit better, a better improvement, and a much better improvement with a mean decrease in

dyspnea intensity of -2.1, -3.5, and -4.3 points on the dyspnea intensity scale, respectively. In 60 patients (21.5%), dyspnea

intensity did not change, and in 4.7%, dyspnea intensity worsened. Patients perceived a Minimal Clinically Important

Difference (little worse) with a mean increase in dyspnea intensity of 0.10, and they perceived a worse with a mean increase of

1.7 points. Higher dyspnea intensity at T0 and lower dyspnea intensity at T7 were independently related to Patient Global

Impression. At T7, 93 (33.3%) patients achieved their Personalized Goal Response, based on Personalized Dyspnea Intensity.

Patient Dyspnea Goal Response was associated with Memorial Delirium Assessment Scale score and Personalized Dyspnea

Intensity Goal at T0, and inversely associated with dyspnea intensity at T0 and T7, and lower Karnofsky level. For Patient

Dyspnea Goal Response, no significant differences among categories of dyspnea intensity were found (P>0.05).

Conclusion. Patient Dyspnea Goal Response and Patient Global Impression seem to be relevant for evaluating the effects of

a comprehensive management of symptoms, including dyspnea, assisting decision making process. Some factors may be

implicated in determining the individual target and clinical response. A personalized symptom goal may translate in terms of
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therapeutic intervention, according to the achievement of the patients’ expectations. High values of dyspnea intensity, a lower

Karnofsky level, as well as high level of Dyspnea Intensity Goal (that is less patients’ expectations) favor the achievement of the

target. J Pain Symptom Manage 2019;57:79e85. � 2018 American Academy of Hospice and Palliative Medicine. Published by Elsevier

Inc. All rights reserved.
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Introduction
Patients with chronic dyspnea represent a clinical

challenge. As dyspnea is multifactorial and subjective,
assessment and outcome measurement are difficult.
As inadequate assessment is a relevant barrier for an
appropriate management, dyspnea assessment is of
paramount importance.1 Currently, symptom assess-
ment reported by the patient also is the gold standard
to evaluate clinical response. The Edmonton Symp-
tom Assessment System (ESAS) is the most common
tool used to assess both physical and psychological
symptoms and includes multiple unidimensional
numeric rating scales that range from 0 (no symptom)
to 10 (worse possible).2,3 This tool has some important
limitations because of its subjectivity; patients may
individually interpret the scale, expressing symptom
intensity with significant variations.

The clinical response after a comprehensive symp-
tom management is started is also difficult to deter-
mine in terms of a clinically important difference.
Minimal clinically important difference has been re-
ported to be the smallest amount of change required
to impact the patient’s feeling of improvement or
deterioration of a certain symptom. For dyspnea, min-
imal clinical intensity difference has been the subject
of recent research and corresponds to the change in
intensity the patient can perceive as improvement or
deterioration. Different tools have been variably
considered as methods to assess minimal clinical in-
tensity difference, including the distribution method,
based on fractionations of SD or standard error5 and
the use of anchors, such as changes of intensity cate-
gories of well-being,6 the magnitude of change in
the patient-reported outcome, or the optimal balance
between sensitivity and specificity. Considering the
need to evaluate the individual variations in assessing
scales or numbers, the use of the Patient Global
Impression also has been suggested; this is a validated
global rating-of-change scale that assesses patients’
subjective response based on the individual feeling
of improvement or deterioration, after administering
a particular treatment.7,8

Therapies should try to reach the threshold
perceived by the individual patient for the determina-
tion of a favorable response to a treatment. To explore
this concept, a Personalized Dyspnea Goal has been
recently introduced as an assessment tool to tailor
symptom management, providing a therapeutic
‘‘target’’ that is simple, and individual.7,8 The Personal-
ized Dyspnea Goal Response has also been defined
and is the achievement of the individual desired Pa-
tient Dyspnea Goal; it, too, is practical and meaning-
ful. The factors associated with Personalized Dyspnea
Goal, Patient Global Impression, and Patient Dyspnea
Goal Response have not been examined. Previous
studies have variably assessed these points for some
symptoms, especially for pain.6e9 The aim of this study
was to characterize the Patient Dyspnea Goal and Pa-
tient Dyspnea Goal Response, and Patients Global
Impression after 1 week of a comprehensive symptom
management in advanced cancer patients admitted to
palliative care units. The secondary aim was to find
possible factors influencing the clinical responses as-
sessed as Patient Dyspnea Goal Response and Patient
Global Impression.

Methods
This is a secondary analysis of a large international

study.10 The aim of this study was to characterize the
Patient Global Impression after one week of palliative
care and its relation with the Personalized Dyspnea
Goal in advanced cancer patients admitted to a pallia-
tive care unit. The secondary outcome was to find
possible factors influencing these outcomes. The orig-
inal study was conducted in accordance with the
amended Declaration of Helsinki. Local institutional
review boards at all participating centers approved
the protocol, and written informed consent was ob-
tained from all patients. Patients were admitted to
palliative care units.

Participants
All patients underwent a comprehensive symptom

assessment by a specialist palliative care team. Age
$18 years and a diagnosis of advanced cancer were
the inclusion criteria, whereas exclusion criteria were
no dyspnea, a life expectancy of less than 14 days,
and a significant level of cognitive failure, correspond-
ing to a score of $13 in the Memorial Delirium Assess-
ment Scale (MDAS).11
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Data Collection
Age, gender, condition, education level, primary

diagnosis, and Karnofsky performance status were re-
corded. The intensity of symptoms included in the
ESAS (pain, fatigue, nausea, depression, anxiety,
drowsiness, dyspnea, appetite, feelings of well-being,
and sleep) were measured at admission (T0), and
seven days after starting palliative care (T7). ESAS is
a well-validated self-reported tool assessing the inten-
sity of most common psychological and physical symp-
toms; it is responsive to changes produced by
therapeutic intervention. ESAS uses a numeric rating
scale for each symptom from 0 (no symptom) to 10
(worst intensity) over the past 24 hours.2,3

At T0, patients were asked about their Personalized
Dyspnea Intensity Goal. The question was ‘‘At what
level would you feel comfortable with dyspnea?’’ using
the 0e10 numeric rating scale used for ESAS.8

Comprehensive palliative care treatment was started
according to patients’ needs and local policy. One
week later (T7), the ESAS and the Personalized Dys-
pnea Intensity Goal were measured again to detect
changes after a palliative care intervention. Patients
were considered to have achieved a Patient Dyspnea
Goal Response if their follow-up intensity (measured
at T7) was equal to or less than their expected Person-
alized Dyspnea Intensity Goal. At the same interval
(T7), Patient Global Impression (improvement or
deterioration) was measured according to the
following scale: 3 ¼ much better, 2 ¼ better, 1 ¼ a
bit better, 0 ¼ the same, �1 a little worse, �2 worse,
�3 much worse. This global response has been used
as an anchor for a clinically significant change of
symptom intensity,7,8 and the minimal clinically
important difference was calculated by evaluating the
Patient Global Impression of improvement or deterio-
ration at T7 (bit better or a little worse, respectively).
Statistical Analysis
Descriptive statistics (means [�SD] for continuous

data, and proportions for categorical data) were sum-
marized for sociodemographics, clinical characteris-
tics, disease, and self-management data. Frequency
analysis was performed using the Pearson’s chi-
square test and Fisher exact test, as needed. The
paired samples Student’s t-test was used to compare
mean patient characteristic changes and their corre-
sponding SD with 95% CIs, with Type I error set at
5%. For paired differences between dyspnea grading
(no severe/severe) at different time intervals, McNe-
mar’s test was performed. Patient Global Impression
was categorized into three classes: deterioration
(�1, �2, and �3), no change (¼0), improvement
(þ1, þ2, þ3). The univariate analysis of variance was
performed to evaluate difference between patient
clinical characteristics, and post hoc analysis with the
Bonferroni test was used to determine whether there
were pairwise differences. Multivariate logistic regres-
sion analysis was performed on the significant vari-
ables at analysis of variance to examine the
correlation between patient characteristics (indepen-
dent variables), and Patient Global Impression groups
(dependent variable). Pearson correlation analysis was
conducted to examine the association between Patient
Dyspnea Global Response and patient clinical vari-
ables. Data were analyzed by IBM SPSS Software 22
version (IBM Corp., Armonk, NY). All P-values were
two sided, and P < 0.05 was considered statistically
significant.

Results
Eight hundred seventy-six patients meet the inclu-

sion criteria and were taken into consideration in
the original study. Five hundred eighty-five patients
had no dyspnea and 12 patients did not have assess-
ment at T7. Thus, 279 patients were analyzed in this
study.
Patients’ characteristics are presented in Table 1.
The mean age was 68.2 (SD 11.1) years, 141 patients

(50.5%) were males, and the mean Karnofsky level was
51.1 (SD 12.2). The mean MDAS value was 4.4
(SD ¼ 3.4), with 76 patients (27.2%) having an
MDAS of 7e12 at T0.
The mean intensities of dyspnea at T0 and T7 were

4.9 (SD 2.3) and 2.8 (SD 2.3), respectively, with a
mean difference of 2.1 (SD 2.2) points (P < 0.0005).
Seventy-seven (27.6%) and 22 patients (7.9%) re-
ported severe intensity in dyspnea ($7/10), at T0
and T7, respectively. The difference was highly signif-
icant (P < 0.0005, McNemar test).

Patient Dyspnea Goal
Most patients (n ¼ 263, 94.2%) indicated a Person-

alized Dyspnea Intensity Goal of #3 as a target at T0.
The mean values of Personalized Dyspnea Intensity
Goal at T0 and T7 were 0.97 (SD 1.3) and 0.71 (SD
2.1), respectively (D �0.27; SD 2.1). Thus, the Person-
alized Dyspnea Intensity Goal significantly changed af-
ter one week (P ¼ 0.039).

Patient Global Impression
Data regarding Patient Global Impression are pre-

sented in Table 2. Patients perceived a minimal clini-
cally important difference (a bit better) with a mean
decrease in dyspnea intensity ofe2.1. A better improve-
ment and amuch better improvement corresponded to
amean change of�3.5 and�4.3 points on the dyspnea
intensity scale, respectively. In 60 patients (21.5%), dys-
pnea intensity did not change. In a minority of patients
(13; 4.7%), dyspnea intensity worsened. Patients
perceived a minimal clinically important difference



Table 1
Characteristics of Patients

No. of Patients (%)

Age (yrs)
Mean 68.2 (11.1)
Range 35e92

Gender
Male 141 (50.5)
Female 138 (49.5)

Karnofsky Performance Status
Mean 51.1 (12.2)
Range 5e100

Primary tumor
Gastrointestinal 32 (11.5)
Lung 127 (45.5)
Breast 28 (10.0)
Prostate 7 (2.5)
Urological 11 (3.9)
Gynecological 21 (7.5)
Head-neck 12 (4.3)
Hematological 7 (2.5)
Liver 5 (1.8)
Pancreas 13 (4.7)
Others 16 (5.7)

Education
Illiterate 4 (1.4)
Primary 88 (31.5)
Secondary 73 (26.2)
Tertiary or undergraduate 83 (29.7)
Degree 29 (10.4)

Two missing
House situation

Alone 41 (14.7)
Partner 124 (44.4)
Partner and sons 64 (22.9)
Sons 32 (11.52)
Nursing home 1 (0.4)
Others 14 (5.0)

Three missing
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(little worse) with a mean increase in dyspnea intensity
of 0.10 (SD 1.3), and they perceived aworse with amean
increase of 1.7 (SD 2.9) points.

In the univariate analyses, Personalized Dyspnea In-
tensity Goal at T0 and at T7 and age were related to
Patient Global Impression, categorized into three clas-
ses (no change, 1 ¼ improvement (þ1, þ2 or þ3),
2 ¼ deterioration (�1, �2, or �3) (Table 3). In the
multiple logistic regression analysis, higher dyspnea
intensity at T0 and lower dyspnea intensity at T7
were independently related to Patient Global Impres-
sion (Table 4).

Personalized Dyspnea Goal Response
At T7, 93 (33.3%) patients achieved their target,

based on the Personalized Dyspnea Intensity Goal
Table
Minimal Clinical Difference According to Patient Global Im

Patie

Much Better Better A Bit Better

Dyspnea
N 23 44 89
Mean (SD) �4.3 (1.6) �3.5 (1.9) �2.1 (1.5)
(i.e., Personalized Dyspnea Goal Response). Factors
related to Personalized Dyspnea Goal Response were
associated with the MDAS score and Patient Dyspnea
Goal at T0 and were inversely associated with dyspnea
intensity at T0 and T7, and lower Karnofsky level
(Table 5).
Patients with higher dyspnea intensity at T0 achieved

a favorable Patient Global Impression (P < 0.0005),
even when the target, based on Patient Dyspnea Goal
(i.e., Personalized Dyspnea Goal Response), was not
achieved. For Personalized Dyspnea Goal Response,
no significant differences among categories of dyspnea
intensity were found (P > 0.05) (Table 6).
Discussion
The analysis gathered from an international multi-

center study with a large number of patients provided
interesting data that could help physicians in person-
alizing the management of dyspnea, focusing on
how much patients would like to improve their level
of dyspnea and how physicians may be able to achieve
their target. Intensity of dyspnea significantly
improved after one week of comprehensive palliative
care treatment. Patients were able to perceive a mini-
mal improvement of dyspnea with a change of two
points in dyspnea intensity.

Patient Dyspnea Intensity Goal
The Personalized Dyspnea Intensity Goal provides

relevant insights for the interpretation of the numeri-
cal scale 0e10. Although some cutoffs have been re-
ported for mild, moderate, and severe intensity, not
all patients interpret the scale similarly.12 The use of
a Personalized Dyspnea Intensity Goal has obvious
clinical implications, suggesting a reasonable individ-
ual target. For example, some patients may be
comfortable even with an intensity of 6 or more. The
percentage of patients who reach their target could
be more important than the average change in dys-
pnea intensity. Most patients indicated a Personalized
Dyspnea Intensity Goal of #3, as reported in previous
studies, where a median of 2 was found for dyspnea.7

Of interest, the Personalized Dyspnea Intensity Goal
further decreased after one week, as patients would
have even more expectations after they had an
improvement in dyspnea or after achieving their
2
pression After Comprehensive Symptom Management

nt Global Impression

The Same A Little Worse Worse Much Worse

105 10 6 2
�1.5 (2.2) 0.10 (1.3) 1.7 (2.9) 0



Table 3
ANOVA Analysis

Variables N

Patient Global Impression

P

No Change Improvement Deterioration

105 156 18

Age Mean (SD) 65.8 (12.0) 69.3 (10.6) 72.9 (7.8) 0.007
1 vs. 0, P ¼ 0.035
2 vs. 0, P ¼ 0.033

Karnofsky Mean (SD) 51.7 (12.1) 50.8 (12.2) 51.2 (13.1) 0.816
Dyspnea T0 Mean (SD) 3.9 (2.3) 5.4 (2.1) 5.7 (2.4) <0.0005

1 vs. 0, P < 0.0005
2 vs. 0, P ¼ 0.004

Dyspnea T7 Mean (SD) 2.4 (2.3) 2.6 (1.9) 6.3 (2.2) <0.0005
2 vs. 0, P < 0.0005
2 vs. 1, P < 0.0005

MDAS Mean (SD) 4.6 (3.5) 4.3 (3.5) 3.9 (3.1) 0.641
Patient Dyspnea Intensity Goal T0 Mean (SD) 0.4 (0.8) 1.3 (1.4) 1.0 (1.6) <0.0005

1 vs. 0, P < 0.0005
Patient Dyspnea Intensity Goal T7 Mean (SD) 0.4 (0.9) 0.9 (2.7) 1.2 (2.4) 0.137

ANOVA ¼ analysis of variance; MDAS ¼ Memorial Delirium Assessment Scale.
Patient Global Impression was categorized into three classes: no change, improvement, deterioration.

Table 5
Factors Associated With Patient Dyspnea Goal Response

Patient Dyspnea Goal Response

Age
Pearson correlation �0.071
P (two-tailed) 0.235
N 279

Gender
Pearson correlation 0.061
P (two-tailed) 0.314
N 279

MDAS
Pearson correlation 0.128
P (two-tailed) 0.036
N 267

Karnofsky
Pearson correlation �0.132
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initial target. This observation was similarly found for
pain, in contrast with other studies in which expecta-
tions did not change after symptom management.10

This could be explained by the undetermined
follow-up visits, mainly two to three weeks, in an outpa-
tient setting in comparison with an inpatient acute
setting.7,9

Patient Global Impression
The Patient Global Impression for dyspnea was pos-

itive in the majority of patients, with 156 (55%) of
them reporting an improvement in dyspnea intensity.
This could be explained by the decrease in dyspnea in-
tensity measured with ESAS after a comprehensive
management by experienced palliative care physi-
cians. Seven days are a meaningful period to reach a
symptom stabilization in patients admitted to a
setting like a palliative care unit, where symptom man-
agement is more intensive.13 Patients perceived a
minimally clinically important difference with a
decrease in dyspnea intensity of about two points,
Table 4
Patient Global Impression

Patient Global Impression OR OR (95% CI) P

No change
Dyspnea T0 1.98 1.10e3.60 0.024
Dyspnea T7 0.29 0.16e0.53 <0.0005
Age 0.93 0.87e0.99 0.041
Patient Dyspnea Goal T0 0.75 0.45e1.24 0.265

Improvement
Dyspnea T0 2.91 1.60e5.30 <0.0005
Dyspnea T7 0.22 0.12e0.41 <0.0005
Age 0.96 0.90e1.03 0.294
Patient Dyspnea Goal T0 1.31 0.82e2.09 0.255

OR ¼ odds ratio.
Multiple logistic regression in reference to category of deterioration.
whereas a better improvement and a much better
improvement required a decrease in pain intensity
of about 3.5 and 4.3 points, respectively.
The factors principally related to improvements of

Patient Global Impression for dyspnea have never
been explored. We found that the higher the dyspnea
P (two-tailed) 0.029
N 276

Dyspnea T0
Pearson correlation �0.271
P (two-tailed) <0.0005
N 279

Patient Dyspnea Goal T0
Pearson correlation 0.330
P (two-tailed) <0.0005
N 279

Dyspnea T7
Pearson correlation �0.832
P (two-tailed) <0.0005
N 279

Patient Dyspnea Goal T7
Pearson correlation �0.104
P (two-tailed) 0.082
N 279



Table 6
Patient Dyspnea Goal Response and Patient Global Impression, According to the Categories of Dyspnea Intensity

Measured at T0

Dyspnea T0 Mild (n, %) 91 Moderate (n, %) 111 Severe (n, %) 77 Total 279

Patient Dyspnea Goal Response 35 (38.5%) 38 (34.2%) 20 (25.9%) 93
Patient Global Impression ($1) 32 (35.2%) 69 (62.2%)a 55 (71.4%)a 156a

aP < 0.0005 compared to mild dyspnea intensity.
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intensity, the better the Patient Global Impression,
although not all patients achieved their target, as ex-
pressed by Patient Dyspnea Goal Response (which was
determined by the achievement of the expected Patient
Dyspnea Goal). It is likely that patients perceive a more
evident feeling of improvement whenpassing to a lower
dyspnea intensity in a short time (more than halving
dyspnea intensity, with about two points of difference).
Similarly, a higher Personalized Dyspnea Intensity Goal
was also independently associated with a better Patient
Global Impression, possibly because the expected
target,measured by the initial PersonalizedDyspnea In-
tensity Goal, is easier to be reached with a little change
in dyspnea intensity. Similar findings were reported in a
previous study, where patients with higher baseline
symptoms intensity, including dyspnea, were more
likely to achieve a response, based onminimal clinically
important difference criteria.7 Thus, patients who
would be satisfied with a relatively high level of dyspnea
intensity will be more likely to achieve better satisfac-
tion. For example, in this study, a Personalized Dyspnea
Intensity Goal$4 was found in 16 patients (5.7%). This
group of patients possibly required only minimal
changes of dyspnea intensity to improve their condition
in terms of Patient Global Impression. On the other
hand, the finding that a low level of dyspnea intensity
at T7 was associated with a better Patient Global Impres-
sion is consequential to an adequate symptommanage-
ment. Such data resemble the outcomes observed with
the personalized concept for pain.

Few studies have assessed these aspects of dyspnea.
In an outpatient setting, dyspnea intensity significantly
decreased of 0.27 points, but only 19% of patients had
an improvement of dyspnea, according to Patient
Global Impression.8 Many studies performed in non-
cancer patients with progressive diseases reported a
minimal clinically important difference of 5e18 mm
(from small to large change) on a Visual Analogue
Scale or one point on the numerical scale.4,7,14e16) A
reduction of 9 mm represented a change that patients
considered significant enough, in differentiating one
intervention over another.7 In these studies, the mini-
mal clinically important difference was calculated us-
ing the distribution-based approach, according to
Cohen’ guidelines for interpreting small, moderate,
and large effect sizes, and/or the anchor-based
method from analysis of pooled data of patients
included in randomized controlled trials. Moreover,
these studies have been performed in chronic non-
cancer diseases. In this study, performed in advanced
cancer patients admitted to a palliative care unit, how-
ever, Patient Global Impression was used to differen-
tiate the levels of improvement or deterioration.
This method represents an individual judgment which
is the basis of a personalized symptom goal.7,8

Patient Personalized Dyspnea Goal Response
Patients with higher levels of symptom intensity or a

lower Karnofsky level were more likely to achieve a
Personalized Dyspnea Goal Response, allowing them
to reach expected level of intensity (the Personalized
Dyspnea Intensity Goal). A smaller improvement in
dyspnea intensity was needed to reach the target pre-
determined by patients. This finding reflects the
observation reported previously regarding Patient
Global Impression. On the other hand, it is likely
that patients with a lower Karnofsky status may have
less expectations reporting a more positive outcome
after a palliative care treatment. This aspect deserves
specific studies. In a previous study, the percentages
of patients who achieved Patient Dyspnea Goal
Response were 56% and 64% at the first and second
visits, respectively. However, patients who had a lower
baseline symptom intensity were more likely to achieve
that response.7 This is in contrast with the findings of
the present study, possibly because of the differences
in the variable times of follow-up visits and the outpa-
tient setting.
This study has some limitations. Data were gathered

from a large number of patients recruited in palliative
care units where symptom assessment and therapeutic
changes are intensive to achieve a clinical improve-
ment in a short time. Thus, these data cannot be
generalized to other settings, such as outpatients or
home care patients. In this study, a Patient Global
Impression scale was used to test minimal clinically
important difference, that is, the way patients perceive
a clinical change. This tool proved to be easy and
repeatable for patients, although other external
criteria could be added. Finally, this study did not
take into account the phenomenon of episodic
breathlessness, which could influence the evaluation
of persistent dyspnea. Further data should help differ-
entiate this phenomenon with appropriate methods.
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Conclusion
Patient Personalized Dyspnea Intensity Goal and Pa-

tient Global Impression seem to be relevant for pa-
tients’ assessment and decision-making process,
translating in terms of therapeutic intervention, ac-
cording the achievement of the patient’s expectations
(e.g., the achievement of the patient’s Personalized
Goal Response). Some factors may influence both
the Personalized Dyspnea Intensity Goal and the clin-
ical response, assessed by Patient Global Impression
and Personalized Dyspnea Goal Response. Further
investigation should confirm data in other palliative
care settings or in other noncancer advanced diseases.
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