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D YSPNEA is “a subjective experience of breathing 
discomfort...”1 Like pain, dyspnea involves physi-

cal suffering and emotional distress,2 it has neurovegeta-
tive and behavioral repercussions,1 and can be intrinsically 
prognostic.3–5 Intensive care unit (ICU) patients are at 
high risk of dyspnea at various stages of their stay. In a 
study of mechanically ventilated patients,6 dyspnea was fre-
quent (47%), marked (median dyspnea visual analog scale 
[D-VAS] of 5), often treatment related (more frequent 
under assist-control ventilation; often related to ventilator 
settings), strongly associated with anxiety, and negatively 
associated with weaning outcome.

What We Already Know about This Topic

•	 Dyspnea—suffering associated with breathing—is a major but 
underappreciated symptom in acutely ill patients

•	 There is no validated, objective approach to assess dyspnea 
in critically ill patients who cannot easily communicate

What This Article Tells Us That Is New

•	 In 220 intensive care unit patients able to communicate, an 
observational scale containing five nonverbal signs was de-
rived and validated respective to dyspnea self-report

•	 This should help better understand and manage mechanically 
ventilated patients in the future

Copyright © 2015, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. All Rights Reserved. Anesthesiology 2015; 123:830-7

ABSTRACT

Background: Dyspnea, like pain, can cause major suffering in intensive care unit (ICU) patients. Its evaluation relies on 
self-report; hence, the risk of being overlooked when verbal communication is impaired. Observation scales incorporating 
respiratory and behavioral signs (respiratory distress observation scales [RDOS]) can provide surrogates of dyspnea self-report 
in similar clinical contexts (palliative care).
Methods: The authors prospectively studied (single center, 16-bed ICU, large university hospital) 220 communicating ICU 
patients (derivation cohort, 120 patients; separate validation cohort, 100 patients). Dyspnea was assessed by dyspnea visual 
analog scale (D-VAS) and RDOS calculated from its eight components (heart rate, respiratory rate, nonpurposeful move-
ments, neck muscle use during inspiration, abdominal paradox, end-expiratory grunting, nasal flaring, and facial expression 
of fear). An iterative principal component analysis and partial least square regression process aimed at identifying an optimized 
D-VAS correlate (intensive care RDOS [IC-RDOS]).
Results: In the derivation cohort, RDOS significantly correlated with D-VAS (r = 0.43; 95% CI, 0.29 to 0.58). A five-item 
IC-RDOS (heart rate, neck muscle use during inspiration, abdominal paradox, facial expression of fear, and supplemental 
oxygen) significantly better correlated with D-VAS (r = 0.61; 95% CI, 0.50 to 0.72). The median area under the receiver 
operating curve of IC-RDOS to predict D-VAS was 0.83 (interquartile range, 0.81 to 0.84). An IC-RDOS of 2.4 predicted 
D-VAS of 4 or greater with equal sensitivity and specificity (72%); an IC-RDOS of 6.3 predicted D-VAS of 4 or greater with 
100% specificity. Similar results were found in the validation cohort.
Conclusions: Combinations of observable signs correlate with dyspnea in communicating ICU patients. Future studies in 
noncommunicating patients will be needed to determine the responsiveness to therapeutic interventions and clinical usefulness. 
(Anesthesiology 2015; 123:830-7)

This article is featured in “This Month in Anesthesiology,” page 1A. Supplemental Digital Content is available for this article. Direct URL 
citations appear in the printed text and are available in both the HTML and PDF versions of this article. Links to the digital files are provided 
in the HTML text of this article on the Journal’s Web site (www.anesthesiology.org). This study has been presented at the Dyspnea 2013 
Symposium, University of New England, Biddeford, Maine, June 12, 2013; at the 41st Annual Congress, Société de Réanimation de Langue 
Française, La Défense, France, January 17, 2013; and at the American Thoracic Society 2014 International Conference, San Diego, California, 
May 18, 2014. 

Submitted for publication December 16, 2014. Accepted for publication May 26, 2015. From the AP-HP, Groupe Hospitalier Pitié-Salpêtrière-
Charles Foix, Service de Pneumologie et Réanimation Médicale (Département “R3S”), Paris, France (R.P., M.S., J.M., A.D., C.M.-P., T.S.); AP-HP, 
Groupe Hospitalier Pitié-Salpêtrière-Charles Foix, Pôle Biologie Médicale et Pathologie, Service de Parasitologie et Mycologie, Paris, France 
(F.G.); Sorbonne Universités, UPMC Univ Paris 06, UMR_S 1158 “Neurophysiologie Respiratoire Expérimentale et Clinique,” Paris, France (M.S., 
C.M.-P., T.S.); INSERM, UMR_S 1158 “Neurophysiologie Respiratoire Expérimentale et Clinique,” Paris, France (M.S., C.M.-P., T.S.); Sorbonne 
Universités, UPMC Univ Paris 06, UMR_S 974 Equipe 1, Paris, France (A.D.); and INSERM, UMR_S 974 Equipe 1, Paris, France (A.D.).

Diagnostic Accuracy of Respiratory Distress 
Observation Scales as Surrogates of Dyspnea  
Self-report in Intensive Care Unit Patients

Romain Persichini, M.D., Frédérick Gay, M.D., Ph.D., Matthieu Schmidt, M.D., Julien Mayaux, M.D., 
Alexandre Demoule, M.D., Ph.D., Capucine Morélot-Panzini, M.D., Ph.D., Thomas Similowski, M.D., Ph.D.

D
ow

nloaded from
 http://asa2.silverchair.com

/anesthesiology/article-pdf/123/4/830/372576/20151000_0-00021.pdf by guest on 10 April 2024

http://www.anesthesiology.org


Copyright © 2015, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Anesthesiology 2015; 123:830-7	 831	 Persichini et al.

CRITICAL CARE MEDICINE

As with pain, addressing dyspnea in ICU patients appears 
highly clinically relevant.7,8 This requires focused awareness 
from caregivers9 and patient cooperation. Indeed, because 
dyspnea involves the sensory identification of afferent sig-
nals by the brain and their cognitive and affective processing, 
its characterization depends on self-report.1 Clinical signs 
of “respiratory distress” and self-perceived dyspnea can be 
disconnected, setting a limitation to identifying dyspnea in 
many ICU patients whose ability to communicate verbally 
is impaired. Nevertheless, a link does exist between dyspnea 
and certain observable signs. This is all the more true if clini-
cal observation goes beyond physical respiratory signs and 
extends to signs of emotional distress (e.g., facial expression 
of fear).10,11

A respiratory distress observation scale (RDOS) has been 
validated as a surrogate for self-reported dyspnea in pallia-
tive care11,12 (see table 1, Supplemental Digital Content 1, 
http://links.lww.com/ALN/B183, which provides the eight 
weighted components of RDOS). RDOS conceptually 
derives from observational pain scales,13–15 some of which 
have been validated in mechanically ventilated patients.16 In 
patients able to communicate with their caregivers and to 
use a visual analog scale (VAS) (“communicating” patients), 
RDOS has good internal consistency, good convergent valid-
ity (correlates with D-VAS), and good discriminant validity 
(not perturbed by pain).11 In patients who are not able to 
communicate with their caregivers and are unable to use a 
VAS (“noncommunicating” patients), for example at the end 
of life, RDOS relates to clinical outcomes and is sensitive to 
therapeutic interventions.12,17 RDOS is therefore likely to be 
of value to assess dyspnea in the ICU.

We set out to test how RDOS relates to D-VAS in an 
unselected ICU population. We hypothesized that RDOS 
and D-VAS would relate to one another in patients able to 
verbally communicate. We also hypothesized that RDOS 
would have to be modified for optimal performance in a 
population different from its original derivation setting. We 
tested this by statistically deriving an adapted “intensive care 
RDOS” [IC-RDOS] in one cohort of patients (derivation 
data) and validating it in another cohort that was constituted 
separately (validation data).

This report conforms to the STAndard for the Reporting 
of Diagnostic accuracy studies (STARD) statement.18 The 
data that it contains have not been published previously, 
except as congress abstracts.

Materials and Methods

Patients
The study was conducted prospectively in a 16-bed ICU within 
a 1,500-bed university hospital. Its specific objective was to 
evaluate RDOS and IC-RDOS as putative markers of dyspnea 
in ICU patients, through the description of their relation with 
D-VAS. It was approved as “observational” by the “Comité 
de protection des personnes Ile-de-France VI,” Paris, France. All 

patients admitted during the study periods were eligible, the 
only exclusion criteria being refusal to participate or incapac-
ity to communicate with caregivers. Enrolled patients received 
detailed information and gave consent to participate. A first 
set of data was collected from December 2, 2011 to April 13, 
2012 (derivation data) and a second set from July 22, 2013 
to October 29, 2013 (validation data). Because of the scarcity 
of dyspnea data in ICU populations, no formal sample size 
estimation was conducted, but sample sizes were chosen to be 
reasonably large (each of our cohorts is larger than the largest 
ICU population examined for dyspnea in the literature).

Collection of Derivation Data
Clinical data were gathered during the first 24 h of the stay 
(on week days only), between 8 and 10 am, by the physician in 
charge of the patient. Separate data collection was performed by 
the nurse in charge. Investigators also assessed, at the same time:

	 - � presence of dyspnea (“do you breathe well,” “is your 
breathing comfortable,” “are you bothered by your 
breathing,” “is your breathing difficult”: at least two 
different questions were asked and the answers had to 
be concordant);

	 - � intensity of dyspnea (10-cm D-VAS, from “no respi-
ratory discomfort” to “intolerable respiratory discom-
fort”); of note, a D-VAS of 4 or greater was considered 
of particular interest, first because this corresponds to 
the lower quartile of dyspnea ratings in the largest pub-
lished study of dyspnea in intensive care patients6 and 
second by analogy with pain where a VAS of 4 is the 
lower threshold for “moderate pain” requiring com-
bined analgesic prescription.19

Six physicians and 11 nurses participated to data collection. 
They all had received specific information and training on 
the use of D-VAS and RDOS.

Statistical Analysis
The statistical analysis was conducted by a certified  
biostatistician (F.G.) with the use of XLSTATS v2014 
(Addinsoft, France), SPAD 8.0 (Coheris Analytics, 
France), and StatXact-10 (Cytel, USA).
General Statistics. Quantitative variables are summarized as 
median and interquartile range (IQR) and qualitative variables as  
frequency. D-VAS versus RDOS and D-VAS versus IC-
RDOS were tested using Spearman correlation. RDOS and 
IC-RDOS receiver operating characteristic (ROC) curves 
were generated for each exact value of D-VAS from 1 to 
10. Univariate comparisons were conducted between dys-
pneic and nondyspneic patients with the use of Fisher exact 
test for binomial variables and Mann–Whitney U test for 
quantitative variables. A probability P value of type I error 
less than 0.05 was considered significant, with Benjamini–
Hochberg20,21 correction for multiplicity when necessary.
IC-RDOS Derivation Procedure. To identify the best correla-
tion between a set of variables and D-VAS, we used iterative 
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principal component analysis and partial least square (PLS) 
regression.22–24 This approach was chosen because of parsi-
mony in terms of hypotheses, robustness to missing data, and 
ability to directly model the data with successive regressions 
(see the detailed description of the IC-RDOS construction 
process, Supplemental Digital Content 1, http://links.lww.
com/ALN/B183). In brief, PLS iterations were performed 
by stepwise elimination of the weakest explanatory variables 
to, in the end, propose the linear combination of explana-
tory variables that was best adjusted to D-VAS.
Validation Data. Using the solution estimated in the deriva-
tion cohort, IC-RDOS was calculated in a validation cohort 
of 100 communicating patients who were recruited accord-
ing to the same criteria as the derivation patients but dur-
ing a separate period (July 22, 2013 to October 29, 2013) 
and in whom the data collection was performed by a single 
investigator (R.P.). As in the derivation cohort, D-VAS ver-
sus RDOS and D-VAS versus IC-RDOS were assessed using 
Spearman correlation, and the strength of these correlations 
was compared using Fischer Z test. RDOS and IC-RDOS 
ROC curves were similarly generated.
Physicians–Nurses Interobserver Agreement. Interob-
server agreement between physicians and nurses was 
assessed in the derivation cohort, from a subset of patients 
in whom the data had been gathered by the two categories 
of observers within a 2-h delay during which no change 
in ventilatory support or oxygenotherapy had occurred  
(n = 87). Concordance was assessed using Kendall W for 
RDOS and IC-RDOS and their quantitative components, 
whereas Cohen κ was used for binomial components. Of 
note, the “nurses” data were not taken into account to estab-
lish the D-VAS versus RDOS and D-VAS versus IC-RDOS 
relations.

Results

Derivation Data
Over 4.5 months, 456 patients were admitted and 193 eval-
uated (fig. 1). Seventy-three (37%) were noncommunicat-
ing (sedation, n = 49; confusion, n = 9; not understanding 
questions, n = 6; and other, n = 9): RDOS data were gath-
ered in these patients but by nature were not used to study 
D-VAS versus RDOS relations. Among the 120 remaining 
communicating patients, 69 (57%) reported dyspnea (and 
therefore did not leave the D-VAS cursor on the “no respi-
ratory discomfort boundary”; median D-VAS 4.5 [3.2 to 
6.0]; table 1). Dyspneic patients were more likely to receive 
supplemental oxygen (P < 0.0001) and to report anxiety and 
pain (P < 0.0001) (table 1).

There were no missing D-VAS data. Among items con-
stitutive of RDOS, heart rate was missing in one case and 
respiratory rate in another case. D-VAS and RDOS were 
significantly correlated (r = 0.43; 95% CI, 0.29 to 0.58;  
P < 0.0001), with RDOS explaining 18.8% of the variance 
of D-VAS (fig. 2A).

IC-RDOS Derivation and Comparison with RDOS 
The iterative PLS procedure identified five variables, of 
which the combination and weighting (namely IC-RDOS) 
allowed optimal correlation with D-VAS (r = 0.61; 95% CI, 
0.50 to 0.72; P < 0.0001) (table 2), with IC-RDOS explain-
ing 37.3% of the variance of D-VAS (fig. 2B). The D-VAS  
versus IC-RDOS correlation was significantly better than the 
D-VAS versus RDOS one (P = 0.04).

The median area under the ROC curve was 0.74  
(IQR, 0.72 to 0.76) for RDOS and 0.83 (IQR, 0.81 to 
0.84) for IC-RDOS (P = 0.0003) (table 3).

Fig. 1. Study flow chart (derivation cohort). D-VAS = dyspnea visual analog scale.
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For the prediction of D-VAS 4 or greater (see justifica-
tion in Materials and Methods), the area under the ROC 
curve was 0.83 (95% CI, 0.76 to 0.90), with a cutoff of 
2.4 for equal sensitivity and specificity (72%) and a cutoff 
of 6.3 for 100% specificity (fig. 1, Supplemental Digital 
Content 1, http://links.lww.com/ALN/B183, describing 
the sensitivity and specificity of the modified intensive 
care respiratory distress observation scale [IC-RDOS]).

Interobserver Agreement 
RDOS and IC-RDOS values calculated from “nurses” data 
did not significantly differ from their “physicians” counter-
parts (P = 0.478 and 0.468, respectively), with no indication 
of directionality. Kendall W for physicians–nurses agreement 
were 0.453 for RDOS and 0.656 for IC-RDOS, indicat-
ing moderate concordance that was slightly better for IC-
RDOS. Agreement was heterogeneous among items, being 
at its lowest for “abdominal paradox” and “facial expression 
of fear” (table 2, Supplement Digital Content 1, http://links.
lww.com/ALN/B183, which provides physicians–nurses 
agreement item per item).

Validation Data
The validation cohort was generally similar to its derivation 
counterpart (table 3, Supplemental Digital Content 1, http://
links.lww.com/ALN/B183, which provides the characteris-
tics of the patients in the derivation and validation cohorts).

The correlation coefficient between IC-RDOS and 
D-VAS was of 0.54 (95% CI, 0.39 to 0.70; P = 0.0001). 
This did not significantly differ from the value obtained 
in the derivation cohort (r = 0.61; 95% CI, 0.50 to 0.72;  
P < 0.0001).

For the prediction of D-VAS of 4 or greater, the IC-
RDOS area under the ROC curve was 0.86 (95% CI, 0.78 
to 0.94) (fig. 3), with a cutoff of 2.6 for equal sensitivity and 
specificity (75%) and a cutoff of 5.2 for 100% specificity 
(fig. 1, Supplemental Digital Content 1, http://links.lww.
com/ALN/B183, see above). These values were therefore 
close to those observed in the derivation cohort (fig. 3).

Discussion
This study shows that observation scales incorporating respira-
tory and behavioral clinical signs can relate with self-evaluated 
dyspnea in unselected patients admitted to a medical ICU. 
This is reminiscent of observations made in other categories 
of dyspneic patients11 and consistent with pain data (see the 
review by Gélinas et al.25). How these scales can help iden-
tify noncommunicating ICU patients with “silent dyspnea” 
(unrecognized suffering) remains to be determined.

Study Limitations
The study was conducted at a single site, with an inherent 
risk of data overfitting. It pertained to medical patients only. 

Table 1.  Description of the Communicating Patients (Derivation Cohort) Segregated According to Dyspnea

Whole Cohort (n = 120) Dyspnea (n = 69) No Dyspnea (n = 51) P Value

Age (yr) 61 (46–71) 62 (48–70) 57 (39–72) 0.326
Male sex, % 60 55 67 0.258
BMI (kg/m2) 25 (21–28) 25 (22–29) 24 (20–28) 0.232
SAPSII 33 (21–43) 35 (26–43) 29 (19–43) 0.108
Respiratory admission 62% (74/120) 71% (49/69) 49% (25/51) 0.022
Oxygenotherapy 67% (80/120) 83% (57/69) 45% (23/51) <0.0001*
Mechanical ventilation 12% (14/120) 13% (9/69) 10% (5/51) 0.775
HR (beats/min) 95 (80–105) 99 (85–109) 88 (75–99) 0.008
RR (breaths/min) 22 (18–26) 23 (19–27) 20 (17–25) 0.043
Systolic arterial pressure (mmHg) 123 (110–135) 123 (107–135) 122 (111–132) 0.985
Diastolic arterial pressure (mmHg) 65 (56–75) 68 (54–75) 64 (56–74) 0.761
Mean arterial pressure (mmHg) 85 (76–93) 84 (76–95) 85 (75–91) 0.755
Spo2 (%) 97 (95–99) 96 (94–98) 98 (96–100) 0.013
Pao2 (mmHg) 81 (70–93) 81 (70–92) 83 (70–101) 0.492
Paco2 (mmHg) 37.7 (32.5–45.9) 38.7 (32.4–45.8) 36.8 (33.5–45.9) 0.651
HCO3

− (mM) 25.2 (21.0–29.1) 25.8 (22.7–29.4) 23.1 (19.3–27.7) 0.106
pH 7.41 (7.36–7.47) 7.42 (7.38–7.48) 7.39 (7.33–7.46) 0.037
Hb (g/dl) 11.6 (9.7–13.5) 11.8 (9.9–13.2) 11.5 (9.6–13.9) 0.975
Lactate (mM) 1.4 (1.0–2.0) 1.4 (1.1–1.8) 1.4 (1.0–2.2) 0.986
Temperature (°C) 37.0 (36.4–37.5) 37.0 (36.5–37.6) 36.9 (36.0–37.2) 0.049
Anxiety 51% (61/119) 74% (50/68) 22% (11/51) <0.0001*
Pain 44% (41/94) 60% (29/48) 26% (12/46) 0.001*

Data are expressed as median (interquartile range) for quantitative data and frequency (%) for qualitative data (Mann–Whitney test or Fisher exact test as 
appropriate).
* P values <0.05 that remained significant after correction for multiple comparisons according to Benjamini–Hochberg procedure (see Materials and  
Methods); corrected P value for this table = 0.008.
BMI = body mass index; Hb = hemoglobin; HR = heart rate; RR = respiratory rate; SAPSII = simplified acute physiology score II; Spo2 = pulse oximetry.
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The patients were evaluated only once (no indication about 
responsiveness). They were evaluated during the first day of 
their stay (hence a low proportion of communicating patients 

under mechanical ventilation; table 1). Patients were included 
in the derivation study on a consecutive basis, but this was 
done on week days only and with a “real-life” concern: we 
insisted on having the physician in charge of the patient col-
lecting the data rather than a dedicated investigator. This 
resulted in a number of patients being missed because each 
physician was in charge of overseeing more than one patient. 
This could have biased the results toward a less severe popu-
lation. We do not think that this occurred because the 193 
communicant and noncommunicant patients in whom 
RDOS data were gathered (fig. 1) had severity scores identi-
cal to those of the admitted population (e.g., median simpli-
fied acute physiology score II of 42 and 43, respectively). For 
all the above reasons, it is not possible to claim generalized 
validity for RDOS or IC-RDOS: other study designs in other 
contexts would probably lead to different numerical results. 
This should, however, not invalidate the notion that the 
observation scales can be useful to assess dyspnea in the ICU.

D-VAS was chosen as the reference index in this study 
because it is, to the best of our knowledge, the only psycho-
metric tool that has been used to evaluate dyspnea in ICU 
patients in the literature. Visual analog scales are widely used 
for the measurement of symptoms, and their validity to assess 
dyspnea has been established by several studies in various con-
texts.26 VAS is considered most suited as a “within-subject” 
tool and less so to compare patients, even though the com-
parison between a dyspnea VAS and a verbal rating scale has 
shown quasiredundancy in cancer patients.27 In the ICU, VAS 
to measure dyspnea has not been the object of a specific valida-
tion, but it has been shown that it was feasible in this context, 
well correlated with anxiety (which is clinically and physiolog-
ically expected), and responsive to therapeutic intervention.6 
Of interest, the mere fact that we did find a relation between 
D-VAS (purely psychometric) and RDOS/IC-RDOS (purely 
physical) not only support the putative interest of observation 
scales to evaluate respiratory suffering but also, reciprocally, 
lends support to some “between-patient” validity of D-VAS.

Finally on this, dyspnea is multidimensional1,2 and imper-
fectly apprehended by unidimensional tools such as D-VAS. 
RDOS and IC-RDOS, because they incorporate “facial expres-
sion of fear,” could correlate better a multidimensional score, 
like the recently validated “multidimensional dyspnea profile.”28 
This hypothesis would be interesting to test in future studies.

Comparison with Available Data
To our knowledge, and even though the use of RDOS has 
recently been advocated in palliative ICU situations,7 there is 
no previous study of RDOS in ICU patients. Yet, the relation 
between fear display and an asphyxial threat has first been 
noted during failed mechanical ventilation weaning trials.10 
Fear display was present across a wide range of cognitive 
states,10 which probably should make it sufficient to bring 
dyspnea to the mind of ICU caregivers. The interest of a com-
posite clinical score such as RDOS or IC-RDOS is under-
lined by the fact that, in a study of dyspnea in mechanically 

Fig. 2. Spearman rank correlation plot between dyspnea vi-
sual analog scale (D-VAS) and the respiratory distress obser-
vation scale (RDOS, A) or the modified intensive care RDOS 
(IC-RDOS, B) in the 120 patients from the derivation cohort 
who were able to communicate verbally with their physician.

Table 2.  Calculation of the Modified Intensive Care Respiratory 
Distress Observation Scale

Parameter Score

0 3.3
1—Heart rate (beats/min) + (heart rate)/65
2—Use of neck muscle during inspiration
 � If present +1
 � If absent −1
3—Abdominal paradox during inspiration
 � If present +1
 � If absent −1
4—Facial expression of fear
 � If present +1
 � If absent −1
5—Supplemental oxygen
 � If present +0.7
 � If absent −0.7
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ventilated patients,6 there was no statistical relation between 
D-VAS and any of the clinical signs that were noted.

In our study, RDOS and D-VAS were significantly corre-
lated (r = 0.43), with a strength similar to that described in pul-
monary rehabilitation patients (the correlation coefficient was 
r = 0.39 in the original study by Campbell11). We had hypoth-
esized that ICU specificities could interfere with the D-VAS/
RDOS relation. For example, tachypnea in the ICU could pro-
ceed from metabolic acidosis, anemia, or pain, which stimulate 
ventilatory drive but might not be intrinsically dyspnogenic. 
Accordingly, the statistical process that we applied to the data 
set produced an RDOS variant with a significantly stronger 
D-VAS correlation (r = 0.61) and improved operative charac-
teristics (fig. 3; fig. 1, Supplemental Digital Content 1, http://
links.lww.com/ALN/B183). IC-RDOS and RDOS differ by 
the number of items (5 vs. 8), the nature of the retained items 
(respiratory rate, restlessness, nasal flaring, expiratory grunting 
not in IC-RDOS, and supplemental oxygen not in RDOS), 
and item weighting. Reassuringly, however, IC-RDOS retains 
major RDOS items (heart rate—strongly associated with dys-
pnea in mechanically ventilated patients6—use of neck muscle 
during inspiration, abdominal paradox, and facial expression of 
fear). “Supplemental oxygen” in IC-RDOS is consistent with 
the association between RDOS and oxygenotherapy noted in 
palliative care.12 The very IC-RDOS derivation method makes 
external validation particularly important: reassuringly, IC-
RDOS behavior was well confirmed in our validation cohort 
(fig. 3). The IC-RDOS interobserver agreement was slightly 
better than that of RDOS, possibly because of the lesser num-
ber of items. Of note, agreement was markedly heterogeneous 
among items (table 2, Supplemental Digital Content 1, http://
links.lww.com/ALN/B183, see above): this suggests that the 
efforts to improve the identification of abdominal paradox and 
facial expression of fear (the two items with the lowest agree-
ment) by caregivers could further improve the usefulness of 
RDOS and IC-RDOS. IC-RDOS could be considered slightly 
less easy to use than RDOS because of the treatment of heart 
rate as a continuous variable: an online calculator and a down-
loadable application are available to resolve this.29 Importantly, 
RDOS, IC-RDOS, and all similar scales require appropriate 
user training to ensure reliability.

Relevance
As for pain, self-assessment is the reference method of dyspnea 
evaluation. The interest of surrogate markers is therefore ques-
tionable in patients able to communicate with their caregiv-
ers. However, repeating verbal dyspnea evaluation as often as 

Table 3.  Areas Under the ROC Curves for the RDOS and the Modified IC-RDOS According to the D-VAS Thresholds

D-VAS Threshold ≥1 ≥2 ≥3 ≥4 ≥5 ≥6 ≥7 ≥8 ≥9 Median IQR

RDOS ROC curve AUC 0.69 0.73 0.74 0.75 0.78 0.75 0.68 0.73 0.79 0.74 0.72–0.76
IC-RDOS ROC 

curve AUC
0.78 0.82 0.82 0.83 0.83 0.83 0.79 0.84 0.85 0.83* 0.81–0.84

n 69 63 54 44 32 20 12 9 2 — —

AUC = area under the curve; D-VAS = dyspnea visual analog scale; IC-RDOS = intensive care respiratory distress observation scale; IQR = interquartile 
range; RDOS = respiratory distress observation scale; ROC = receiver operating characteristic.
* P = 0.0003 (Mann–Whitney U test).

Fig. 3. Areas under the receiver operating characteristic 
curves (AUC) for the modified intensive care respiratory dis-
tress observation scale (IC-RDOS) as a predictor of a dyspnea 
visual analog scale (D-VAS) of 4 or greater in the initial deriva-
tion cohort (A, 120 patients) and in the subsequent validation 
cohort (B, 100 patients).

D
ow

nloaded from
 http://asa2.silverchair.com

/anesthesiology/article-pdf/123/4/830/372576/20151000_0-00021.pdf by guest on 10 April 2024

http://links.lww.com/ALN/B183
http://links.lww.com/ALN/B183
http://links.lww.com/ALN/B183
http://links.lww.com/ALN/B183


Copyright © 2015, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Anesthesiology 2015; 123:830-7	 836	 Persichini et al.

Respiratory Distress Observational Scales

desirable can be difficult, mostly in clinically labile situations. 
Routine monitoring a dyspnea-related observation scale could 
then be useful to trigger targeted verbal interactions.

The true targets of surrogate markers of dyspnea are 
patients having difficulties expressing themselves for whatever 
reason (e.g., sedation, coma, cognitive impairment or intuba-
tion, among others). Indeed, being unable to report a symp-
tom does not mean not suffering from this symptom or not 
being at risk of ulterior consequences.8 There is, by defini-
tion, no means to validate a surrogate dyspnea marker against 
self-reported dyspnea in such patients. This will have to be 
tested by future ICU studies assessing the responsiveness 
of IC-RDOS to interventions known to alleviate dyspnea  
(e.g., adjusting ventilator settings, see the study by Schmidt  
et al.6) and evaluating the corresponding clinical benefits.

Conclusions
Our findings validate RDOS and its derivative IC-RDOS as 
potential surrogates of dyspnea in the ICU, proving the concept 
that observation scales can be useful in this context as they are in 
other contexts. Clinical usefulness in noncommunicating ICU 
patients will have to be demonstrated, as it has been in the case 
of palliative care.12 Until then, we submit that IC-RDOS could 
readily be used in the ICU, either to prompt a dyspnea-oriented 
verbal interaction if possible or to launch a “risk of dyspnea” 
checklist if impossible. It might indeed be better to correct puta-
tive dyspnogenic factors without knowing for certain that this 
correction actually alleviate dyspnea than to leave the patient 
exposed to respiratory-related suffering and particularly so if 
this correction does not carry a significant iatrogenic risk.
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Fanny Davenport and the Doctors Rugg: 25-cent “Extracting, with Gas”

In August of 1879, the Doctors Rugg registered as dentists practicing at 777 Broadway in Albany, the capital city 
of the State of New York. In less than a decade the Ruggs were advertising (right) that their Albany City Dental 
Association (ACDA) was the “Largest Private Dental Establishment in the World.” Part of their successful advertising 
included distributing trade cards featuring Fanny Lily Gipsy Davenport (1850–1898). London-born and Boston-
educated, Fanny Davenport (left) was a celebrated thespian for the final 36 of her abbreviated lifetime of only 48 
years. Just 2 years her junior, the younger dentist, Dr. Newton P. Rugg (1852–1907), worked as ACDA’s secretary. 
His uncle and managing dental partner was Dr. Datus E. Rugg (1819–1898), a former blacksmith. ACDA’s patients 
were likely relieved to learn that the managing partner had traded in his forging hammer for nitrous oxide—and that 
“Extracting, with Gas” cost only 25 cents. (Copyright © the American Society of Anesthesiologists, Inc.)
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