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TaggedAPTARAPAbstract
Background: The Iowa Satisfaction with Anesthesia Scale (ISAS) was developed to assess the sat-
isfaction of patients undergoing sedation with monitored anesthesia care. This study aimed to
cross-culturally adapt the ISAS instrument and evaluate the acceptability, validity, and reliability
of the proposed Brazilian version (ISAS-Br).
Methods: The cross-cultural adaptation process involved translation, synthesis, back-transla-
tion, expert committee review, pre-testing, and final review of the ISAS-Br. A cross-sectional
study was conducted, involving 127 adult individuals undergoing ambulatory surgeries with mod-
erate/deep sedation. The acceptability, reliability, and construct validity of the scale were
assessed.
Results: The cross-cultural adaptation process did not require significant changes to the final
version of the scale. The ISAS-Br demonstrated excellent acceptability, with a completion rate
of 99% and an average completion time of 4.6 minutes. Exploratory factor analysis revealed
three factors: emotional well-being, physical comfort, and anxiety relief, with respective com-
posite reliability coefficient values of 0.874, 0.580, and 0.428. The test-retest reliability of the
ISAS-Br, measured by the intraclass correlation coefficient, was 0.67 (95% confidence interval
[95% CI] 0.42 to 0.83), and the Bland-Altman plot showed satisfactory agreement between the
measurements.
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TaggedAPTARAEndN.M. Moritz, J.E. Moritz, G.O. Parma et al.
Conclusion: The proposed Brazilian version of the ISAS underwent successful cross-cultural
adaptation according to international standards. It demonstrated good acceptability and reli-
ability, regarding the assessment of temporal stability. However, the ISAS-Br exhibited low inter-
nal consistency for some factors, indicating that this instrument lacks sensitivity to assess the
satisfaction of deeply sedated patients. Further studies are necessary to explore the hypotheses
raised based on the knowledge of its psychometric properties.
© 2023 Sociedade Brasileira de Anestesiologia. Published by Elsevier España, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/). TaggedAPTARAEnd
TaggedAPTARAH1Introduction TaggedAPTARAEnd

TaggedAPTARAPSatisfaction of patients with anesthesia and their perception
of outcomes is a widely studied measure, becoming an
important quality of care indicator.1-8 To enhance the qual-
ity of care in ambulatory procedures, the American Society
of Anesthesiologists created the concept of monitored anes-
thesia care (MAC) to differentiate sedation performed by a
qualified anesthesia provider from that performed by other
physicians.9 In this scenario, comfort, safety, and full recov-
ery are essential to achieve success at all stages of
treatment.10 TaggedAPTARAEnd

TaggedAPTARAPIn this regard, Dexter et al.11 developed a reliable and
valid tool in American English known as the Iowa Satisfaction
with Anesthesia Scale (ISAS). This instrument provides a bet-
ter understanding of sedation outcomes from the patients’
perspective and thereby improves their satisfaction with
anesthesia. Anesthesia-specific satisfaction questionnaires
encompass various dimensions of satisfaction, such as the
relationship with the healthcare staff and access to
information.5,8,12 However, the ISAS questions specifically
refer to the anesthesia experience itself, rather than to the
perioperative period like other questionnaires,13,14 making
it a useful tool to gather information regarding satisfaction
with different drugs and the quality of sedation.11 TaggedAPTARAEnd

TaggedAPTARAPThe ISAS scale consists of eleven questions that alter-
nately assess negative and positive sensations to avoid
acquiescence bias.11 For each item, responses are given on a
six-point Likert scale, and each response generates a score
ranging from -3 to +3. The unweighted average of the eleven
responses yields the total satisfaction score after reversing
the scores of negative questions. Therefore, the higher the
score, the greater the patient satisfaction.11TaggedAPTARAEnd

TaggedAPTARAPSince its publication in 1997, the ISAS has been adapted
and validated with acceptable psychometric properties by
Garcia et al.15 for Spanish in Colombia and for French in
France by Falempin et al.16 In the literature, it is described
as robust and highly acceptable, meeting the criteria of a
questionnaire with good psychometric properties.17,18 Sev-
eral studies4,19,20 have used this satisfaction scale, including
in multicenter studies.19,21TaggedAPTARAEnd

TaggedAPTARAPAs there is no specific Portuguese instrument in Brazil to
assess the quality of sedation, the cross-cultural adaptation
of the ISAS is expected to provide a useful tool for measuring
satisfaction of Brazilian patients with anesthesia for ambula-
tory procedures. Furthermore, it may help to identify better
anesthetic options in future studies. Therefore, the aim of
this study was to perform a cross-cultural adaptation, evalu-
ating the acceptability, validity, and reliability of the Brazil-
ian version of ISAS. TaggedAPTARAEnd
2

TaggedAPTARAH1Methods TaggedAPTARAEnd

TaggedAPTARAPThe methodological approach of this study involved a first
stage of cross-cultural adaptation of the ISAS11 from its origi-
nal English version and a second stage of assessing the psy-
chometric properties of the proposed Brazilian version. TaggedAPTARAEnd

TaggedAPTARAPThe research project for this study was submitted and
approved by the Research Ethics Committees of the Federal
University of Santa Catarina (Universidade Federal de Santa
Catarina, CAEE 53334721.2.0000.0121) and the University of
South Santa Catarina (Universidade do Sul de Santa Cata-
rina, CAEE 67752423.0.0000.0261). All participants signed
an informed consent form prior to participating in any of the
stages. Permission was obtained from the authors of the
original scale to conduct the study.TaggedAPTARAEnd

TaggedAPTARAH2Cross-cultural adaptation stageTaggedAPTARAEnd

TaggedAPTARAPFirst, the original version of the ISAS was translated into Por-
tuguese by three qualified and independent translators. Two
translators without knowledge of the research’s theoretical
context, one being a Brazilian national fluent in English and
the other an American fluent in Brazilian Portuguese. The
third translator, a healthcare professional Brazilian native,
fluent in English, with theoretical knowledge of the research.
Based on the three versions, the researchers synthesized a
Portuguese version, considering their common points and
reviewing their discrepancies. This synthesized version was
sent to two new independent and naïve on the construct
translators to perform back-translations. One of them was a
native English speaker living in Brazil, and the other was a lin-
guistics specialist. The discrepancies between the translated
versions, back-translations and the original were analyzed by
a committee of experts, consisting of an anesthesiologist,
two epidemiologists, a surgeon, and three medical students.
A pre-final version, named ISAS-Br, was developed ensuring
clarity, comprehensibility of the questions, as well as seman-
tic, idiomatic, and conceptual equivalence, guaranteeing
that the translated version retained the same content as the
original version, considering the observations made by one of
the authors of the original scale.TaggedAPTARAEnd

TaggedAPTARAPThe pre-final version of ISAS-Br was used as a pre-test for
ten adult Brazilian patients undergoing sedation for ambula-
tory procedures at the University Hospital of the Federal
University of Santa Catarina (Hospital Universit�ario da Uni-
versidade Federal de Santa Catarina, HU-UFSC). The scale
was presented preserving its original structure and sequence
of the items. The objective was to identify comprehension
problems, difficulties in understanding the meaning of each
item, scale complexity and to inquire whether the
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statements were related to satisfaction with anesthesia. The
final version of ISAS-Br was proposed after the committee of
experts reviewed the results of the pre-test. TaggedAPTARAEnd

TaggedAPTARAH2Psychometric properties assessment stageTaggedAPTARAEnd

TaggedAPTARAPA cross-sectional epidemiological study was conducted with
a minimum sample of 120 individuals, which corresponds to
the appropriate proportion based on the scale items.22 Data
collection took place at HU-UFSC and two private clinics, all
located in the city of Florian�opolis/SC, Brazil, after obtain-
ing authorization from each institution. It was conducted on
specific, non-consecutive days at each institution, in accor-
dance with the occurrence of procedures, until an adequate
sample size was achieved. All eligible patients scheduled for
procedures on these specific days were included. TaggedAPTARAEnd

TaggedAPTARAPPatients undergoing sedation (MAC) by an anesthesiolo-
gist for any ambulatory procedures were selected. The
included patients were Brazilian, literate, and over 18 years
of age. Patients undergoing ophthalmic surgery were only
included if their postoperative vision was not compromised,
allowing them to individually respond to the scale. Individu-
als diagnosed with any degree of cognitive dysfunction,
mental illness, or neurological disease were excluded. TaggedAPTARAEnd

TaggedAPTARAPThe sedation was conducted at the discretion of the anes-
thesiologist and the decision to perform local anesthesia was
made by the surgeon. The procedure would start once the
patient ceased to respond to verbal commands. After the
procedure, patients were transferred to the postanesthesia
recovery room. Subsequently, at least one hour after their
admission to the recovery room, with the patients fully alert
and conscious, the attending nurse handed the instructions
and ISAS-Br questionnaire to them and stepped away to
allow the patients to respond to it comfortably and individu-
ally. All professionals involved signed a consent form to
acknowledge the research and were not involved with the
research. The assistant anesthesiologist only prescribed
medication if necessary.TaggedAPTARAEnd

TaggedAPTARAPThe scale was also completed a second time, through an
electronic form, sent on the day following the procedure.
This sample corresponded to 20% of the total sample of
patients, randomly selected for test-retest analysis pur-
poses. Sociodemographic data were collected through inter-
views and data regarding preanesthetic consultation, type
and time of procedure, and the American Society of Anes-
thesiologists (ASA) physical status were obtained from the
patient’s medical records. TaggedAPTARAEnd

TaggedAPTARAPStatistical analysis was performed using the Jamovi
v.2.3.9 program. Qualitative data were presented as abso-
lute and relative numbers. Quantitative variables were pre-
sented as means and standard deviations (SD). TaggedAPTARAEnd

TaggedAPTARAPThe acceptability of ISAS-Br was assessed by response
rates and completion time. Exploratory factor analysis (EFA)
is a statistical method rooted in the premise that correla-
tions between variables arise from a shared underlying fac-
tor. In the context of patient-reported outcomes, these
constructs represent the meaningful dimensions that influ-
ence how patients perceive and answer the individual items
within a questionnaire. Thus, EFA was used to determine
construct validity, evaluating the dimensional structure of
the instrument and item adequacy. Initially, two methods
were employed to determine if the data could be subjected
3

to factor analysis: the Kaiser-Meyer-Olkin (KMO) criterion
and Bartlett’s test of sphericity. For interpreting KMO indi-
ces, values greater than 0.5 are considered acceptable. The
Bartlett’s test of sphericity values with significance levels (p
< 0.05) indicate that the matrix is factorable. The parallel
analysis method was used to determine the number of fac-
tors to be retained, and the maximum likelihood method
with varimax rotation for proper factor extraction. TaggedAPTARAEnd

TaggedAPTARAPReliability was assessed through internal consistency and
scale stability. Values above 0.6 for the composite reliability
coefficient were considered acceptable. Scale stability was
determined through test-retest analysis. Values above 0.7
for the intraclass correlation coefficient (ICC) were consid-
ered indicative of a strong correlation. However, a high cor-
relation does not necessarily imply that there is good
agreement between two methods. So, a Bland-Altman plot
was used for a more detailed analysis of the agreement
between the test and retest. The adopted level of statistical
significance was 5% (p < 0.05). TaggedAPTARAEnd
TaggedAPTARAH1Results TaggedAPTARAEnd

TaggedAPTARAPThe cross-cultural adaptation of ISAS followed international
protocols, with most items having similar translations.23,24

The only item that showed discrepancies was item 11 (“I
hurt”), which was translated as “Doeu” and “Me machu-
quei”. The committee decided that, to maintain the original
emotional meaning, as discussed with the scale author, “Eu
sofri” would be more appropriate. The back-translations
remained consistent with the original scale, except for this
final item, which was appropriately back-translated as “I
suffered”. Thus, the pre-final version was formed and
applied to ten patients as a pre-test. All participants found
it easy to respond to, objective, accessible, and understood
well the items, and they believed that the items were corre-
lated with the construct of satisfaction with anesthesia.
After this process, in the final review, the proposed Brazilian
version (ISAS-Br) was approved by the committee without
the need for adjustments, as presented in Figure 1. TaggedAPTARAEnd

TaggedAPTARAPISAS-Br was administered to 128 patients to assess its psy-
chometric properties. The sociodemographic and anesthe-
sia-related characteristics are described in Table 1. The
participants’ ages ranged from 21 to 80 years, with a mean
of 47 years (SD = 13.5). The mean procedure duration
was 45 minutes (SD = 35.89), ranging from 10 to 170 minutes. TaggedAPTARAEnd

TaggedAPTARAPThe mean total score of ISAS-Br was 2.59 (SD = 0.54) with a
range of -0.27 to 3.0. Table 2 shows the responses for each
item. Ceiling and floor effects were observed in all items,
with little response variability, with item 7 showing the high-
est variation and items 8 and 10 showing the lowest. All
patients who reported thermal discomfort mentioned feeling
cold. Regarding acceptability, 127 out of 128 participants
(99%) answered the ISAS-Br completely, with a mean comple-
tion time of 4.6 minutes (SD = 2.34).TaggedAPTARAEnd

TaggedAPTARAPRegarding construct validity, the Kaiser-Meyer-Olkin mea-
sure of 0.63 and the Bartlett’s test of sphericity with p <
0.001 indicated that the data matrix could be factorized.
EFA was conducted, and it was determined, based on paral-
lel analysis, to retain three factors (see scree plot in Fig. 2).
These factors collectively accounted for 39.84% of the total
variance. Factor 1, related to emotional well-being,
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Figure 1 Final version of ISAS-Br.TaggedAPTARAEnd

TaggedAPTARAEndN.M. Moritz, J.E. Moritz, G.O. Parma et al.
contributed 19.65%, factor 2, associated with physical com-
fort, contributed 12.90%, and the final factor, addressing
anxiety/fear relief, contributed 7.29%. The factor loadings
of the items on each factor are described in Table 3. TaggedAPTARAEnd

TaggedAPTARAPRegarding scale reliability, the values of composite reliabil-
ity indicators were 0.874, 0.580, and 0.428 for factors 1, 2,
and 3 respectively, calculated considering the factor loadings
of each item. In Figure 3, the temporal stability of the ISAS-Br,
with 25 participants, is assessed through two plots, illustrating
the ICC (Fig. 3A) and Bland-Altman (Fig. 3B) analysis. ICC value
4

was 0.67 (95% CI 0.42 to 0.83), indicating a moderate to sub-
stantial correlation with statistical significance between test
scores and retest scores. Bland-Altman plot analysis demon-
strated satisfactory agreement betweenmeasurements.TaggedAPTARAEnd
TaggedAPTARAH1Discussion TaggedAPTARAEnd

TaggedAPTARAPThe American ISAS11 scale has already been validated in Span-
ish15 and French,16 demonstrating adequate psychometric



Table 1 TaggedAPTARACaptionDescription of the cross-cultural adaptation study
sample of the ISAS-Br (n = 127). TaggedAPTARAEnd

Characteristics TaggedAPTARAEnd n TaggedAPTARAEnd (%) TaggedAPTARAEndTaggedAPTARAEndTaggedAPTARAEndTaggedAPTARATbody

AgeTaggedAPTARAEnd TaggedAPTARAEnd

18‒59 years TaggedAPTARAEnd 99 TaggedAPTARAEnd 78 TaggedAPTARAEndTaggedAPTARAEnd
> 60 yearsTaggedAPTARAEnd 28 TaggedAPTARAEnd 22 TaggedAPTARAEndTaggedAPTARAEnd

Gender TaggedAPTARAEnd TaggedAPTARAEnd

Female TaggedAPTARAEnd 56 TaggedAPTARAEnd 44 TaggedAPTARAEndTaggedAPTARAEnd
Male TaggedAPTARAEnd 71 TaggedAPTARAEnd 56 TaggedAPTARAEndTaggedAPTARAEnd

Skin color (n = 124) TaggedAPTARAEnd TaggedAPTARAEnd

White TaggedAPTARAEnd 103 TaggedAPTARAEnd 83 TaggedAPTARAEndTaggedAPTARAEnd
Non-white TaggedAPTARAEnd 21 TaggedAPTARAEnd 17 TaggedAPTARAEndTaggedAPTARAEnd

EducationaTaggedAPTARAEnd TaggedAPTARAEnd

Incomplete elementary/middle
education TaggedAPTARAEnd

27 TaggedAPTARAEnd 21 TaggedAPTARAEndTaggedAPTARAEnd

Complete elementary/middle educa-
tion or higher TaggedAPTARAEnd

100 TaggedAPTARAEnd 79 TaggedAPTARAEndTaggedAPTARAEnd

ASA physical status (n = 125) TaggedAPTARAEnd TaggedAPTARAEnd

I TaggedAPTARAEnd 51 TaggedAPTARAEnd 41 TaggedAPTARAEndTaggedAPTARAEnd
II TaggedAPTARAEnd 72 TaggedAPTARAEnd 58 TaggedAPTARAEndTaggedAPTARAEnd
III TaggedAPTARAEnd 2 TaggedAPTARAEnd 2 TaggedAPTARAEndTaggedAPTARAEnd

Surgical specialties TaggedAPTARAEnd TaggedAPTARAEnd

Dermatology TaggedAPTARAEnd 17 TaggedAPTARAEnd 13 TaggedAPTARAEndTaggedAPTARAEnd
General surgery TaggedAPTARAEnd 19 TaggedAPTARAEnd 15 TaggedAPTARAEndTaggedAPTARAEnd
Gynecology TaggedAPTARAEnd 5 TaggedAPTARAEnd 4 TaggedAPTARAEndTaggedAPTARAEnd
Ophthalmology TaggedAPTARAEnd 6 TaggedAPTARAEnd 5 TaggedAPTARAEndTaggedAPTARAEnd
Plastic surgery TaggedAPTARAEnd 23 TaggedAPTARAEnd 18 TaggedAPTARAEndTaggedAPTARAEnd
Urology TaggedAPTARAEnd 57 TaggedAPTARAEnd 45 TaggedAPTARAEndTaggedAPTARAEnd

Healthcare system TaggedAPTARAEnd TaggedAPTARAEnd

Public TaggedAPTARAEnd 64 TaggedAPTARAEnd 50 TaggedAPTARAEndTaggedAPTARAEnd
Private TaggedAPTARAEnd 63 TaggedAPTARAEnd 50 TaggedAPTARAEndTaggedAPTARAEnd

History of previous anesthesia TaggedAPTARAEnd TaggedAPTARAEnd

NoTaggedAPTARAEnd 18 TaggedAPTARAEnd 14 T aggedAPTARAEndTaggedAPTARAEnd
Yes TaggedAPTARAEnd 109 TaggedAPTARAEnd 86 TaggedAPTARAEndTaggedAPTARAEnd

Sedative medication TaggedAPTARAEnd TaggedAPTARAEnd

Alfentanil, midazolam, ketamine TaggedAPTARAEnd 1 TaggedAPTARAEnd 1 TaggedAPTARAEndTaggedAPTARAEnd
Fentanyl, midazolam TaggedAPTARAEnd 6 TaggedAPTARAEnd 5 TaggedAPTARAEndTaggedAPTARAEnd
Fentanyl, midazolam, clonidine TaggedAPTARAEnd 1 TaggedAPTARAEnd 1 TaggedAPTARAEndTaggedAPTARAEnd
Fentanyl, midazolam,
dexmedetomidine TaggedAPTARAEnd

1 TaggedAPTARAEnd 1 TaggedAPTARAEndTaggedAPTARAEnd

Midazolam, sufentanil TaggedAPTARAEnd 1 TaggedAPTARAEnd 1 TaggedAPTARAEndTaggedAPTARAEnd
Propofol TaggedAPTARAEnd 18 TaggedAPTARAEnd 14 TaggedAPTARAEndTaggedAPTARAEnd
Propofol, alfentanil TaggedAPTARAEnd 5 TaggedAPTARAEnd 4 TaggedAPTARAEndTaggedAPTARAEnd

Propofol, alfentanil, midazolam TaggedAPTARAEnd 1 TaggedAPTARAEnd 1 TaggedAPTARAEndTaggedAPTARAEnd
Propofol, dexmedetomidine TaggedAPTARAEnd 13 TaggedAPTARAEnd 10 TaggedAPTARAEndTaggedAPTARAEnd
Propofol, dexmedetomidine, ketamine TaggedAPTARAEnd 1 TaggedAPTARAEnd 1 TaggedAPTARAEndTaggedAPTARAEnd
Propofol, fentanyl TaggedAPTARAEnd 40 TaggedAPTARAEnd 31 TaggedAPTARAEndTaggedAPTARAEnd
Propofol, fentanyl, ketamine TaggedAPTARAEnd 1 TaggedAPTARAEnd 1 TaggedAPTARAEndTaggedAPTARAEnd
Propofol, fentanyl, dexmedetomidine TaggedAPTARAEnd 10 TaggedAPTARAEnd 8 TaggedAPTARAEndTaggedAPTARAEnd
Propofol, fentanyl, midazolam TaggedAPTARAEnd 23 TaggedAPTARAEnd 18 TaggedAPTARAEndTaggedAPTARAEnd
Propofol, midazolam TaggedAPTARAEnd 1 TaggedAPTARAEnd 1 T aggedAPTARAEndTaggedAPTARAEnd
Propofol, midazolam,
dexmedetomidine TaggedAPTARAEnd

1 TaggedAPTARAEnd 1 TaggedAPTARAEndTaggedAPTARAEnd

Propofol, midazolam, dexmedetomi-
dine, ketamine TaggedAPTARAEnd

1 TaggedAPTARAEnd 1 TaggedAPTARAEndTaggedAPTARAEnd

Propofol, midazolam, sufentanil TaggedAPTARAEnd 2 TaggedAPTARAEnd 2 TaggedAPTARAEndTaggedAPTARAEndTaggedAPTARAEnd

a Over four years of study.
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properties for assessing anesthesia satisfaction. Being the only
scale designed for MAC and aimed at providing accurate infor-
mation about satisfaction with anesthetics, the present study
sought to perform its cross-cultural adaptation, thus proposing
the ISAS-Br. It followed all the steps determined by interna-
tionally accepted methodology,23,24 resulting in a version that
maintained the original meaning of the scale, even resembling
the translations in languages of the same Latin origin, such as
French and Spanish.15,16TaggedAPTARAEnd

TaggedAPTARAPThe psychometric properties of the ISAS-Br were ana-
lyzed in a sample of 127 patients, which represents an ade-
quate sample size according to the literature.22 The
demographic characteristics were similar to those of the
original American, French, and Spanish versions.11,15,16 How-
ever, it is noteworthy that 21% of the participants in the
ISAS-Br study did not complete elementary education. This
implies a low education level, potentially affecting scale
interpretation, as patients responded unassisted. Con-
versely, the healthcare professionals involved, including the
anesthetist, surgeon, and nurse responsible for question-
naire distribution, were not part of the research. They were
aware that the questionnaire focused on medication evalua-
tion rather than their own work, minimizing potential bias. TaggedAPTARAEnd

TaggedAPTARAPThe average time to complete the scale was around five
minutes, like the original and Spanish versions and slightly
longer than the French version.11,15,16 This demonstrated
good acceptability, in addition to a 99% response rate. TaggedAPTARAEnd

TaggedAPTARAPThe average score found was 2.59 (SD = 0.54), higher and
with a lower SD than those found by Dexter et al.11 (2.1,
SD = 0.87), Falempin et al.16 (2.2, SD = 0.7), Garcia et al.15

(2.27, SD = 0.83), and Candiotti et al. (2.0, SD = 0.97).19 This
finding can be explained by the low incidence of negative
sensations related to anesthesia, particularly intraoperative
pain, which increases discrimination in satisfaction among
patients. Additionally, a floor-ceiling effect25 was observed
in all items, especially regarding items 8 and 10, which are
related to satisfaction and well-being. This response pattern
was also evidenced in Falempin et al’s study.16 However, the
French version obtained greater response variability com-
pared to the ISAS-Br. This can be explained by the anesthetic
depth, as in the present sample the patients expected
(sought) deep sedation for their surgery, having been uncon-
scious for parts of the anesthetic, reducing discrimination
with the ISAS-Br. Hence, an alternative hypothesis emerges
about cultural influence. Many patients in this study strongly
agreed with the positive scale items, even while also report-
ing adverse events. They might have associated negative
sensations, particularly pain, with the surgical procedure
rather than anesthesia. TaggedAPTARAEnd

TaggedAPTARAPThe EFA of the Brazilian version revealed three factors
explaining satisfaction with moderate/deep sedation. The
first factor, linked to emotional support, had “feeling good”
with the highest factor loading. “Feeling pain” was the item
that made the greatest contribution to the second factor,
which was associated with physical comfort. Itchiness and
thermal discomfort had minimal factor loadings. This sug-
gests that pain, hurt, and even nausea/vomiting, although
associated with physical sensations, are influenced by emo-
tional factors, and may impact satisfaction more than itch-
iness and feeling cold. Despite their very low contributions
to overall satisfaction, items 3 and 7, which are related to
potential drug side effects, provide important information



Table 2 TaggedAPTARACaptionProportion of responses for each item of the ISAS-Br (n = 127). TaggedAPTARAEnd

Agree
very much TaggedAPTARAEnd

Agree
moderately TaggedAPTARAEnd

Agree
slightly TaggedAPTARAEnd

Disagree
slightly TaggedAPTARAEnd

Disagree
moderately TaggedAPTARAEnd

Disagree
very much TaggedAPTARAEnd

Means
subscore TaggedAPTARAEndTaggedAPTARAEnd

n (%)TaggedAPTARAEnd n (%)TaggedAPTARAEnd n (%) TaggedAPTARAEnd n (%) TaggedAPTARAEnd n (%) TaggedAPTARAEnd n (%)TaggedAPTARAEnd TaggedAPTARAEndTaggedAPTARAEndTaggedAPTARATbody

1. I threw up or felt like
throwing* TaggedAPTARAEnd

4 (3.1) TaggedAPTARAEnd 0 (0)TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd 2 (1.6) TaggedAPTARAEnd 119 (93.7) TaggedAPTARAEnd 2.83 TaggedAPTARAEndTaggedAPTARAEnd

3. I itched* TaggedAPTARAEnd 6 (4.7) TaggedAPTARAEnd 0 (0)TaggedAPTARAEnd 6 (4.7) TaggedAPTARAEnd 2 (1.6) TaggedAPTARAEnd - TaggedAPTARAEnd 113 (89.0) TaggedAPTARAEnd 2.50 TaggedAPTARAEndTaggedAPTARAEnd
5. I felt pain*TaggedAPTARAEnd 4 (3.1) TaggedAPTARAEnd 4 (3.1) TaggedAPTARAEnd 7 (5.5) TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd 3 (2.4) TaggedAPTARAEnd 108 (85.1) TaggedAPTARAEnd 2.39 TaggedAPTARAEndTaggedAPTARAEnd
7. I was too cold or hot* TaggedAPTARAEnd 13 (10.2) TaggedAPTARAEnd 8 (6.3) TaggedAPTARAEnd 17 (13.4) TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd 4 (3.1) TaggedAPTARAEnd 84 (66.2) TaggedAPTARAEnd 1.49 TaggedAPTARAEndTaggedAPTARAEnd
9. I felt pain during surgery* TaggedAPTARAEnd 5 (3.9) TaggedAPTARAEnd ‒ TaggedAPTARAEnd 6 (4.7) TaggedAPTARAEnd ‒ TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd 115 (90.6) TaggedAPTARAEnd 2.57 TaggedAPTARAEndTaggedAPTARAEnd
11. I hurt* TaggedAPTARAEnd 4 (3.1) TaggedAPTARAEnd ‒ TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd 2 (1.6) TaggedAPTARAEnd 119 (93.7) TaggedAPTARAEnd 2.75 TaggedAPTARAEndTaggedAPTARAEndTaggedAPTARAEnd

Disagree
very much TaggedAPTARAEnd

Disagree
moderately TaggedAPTARAEnd

Disagree
slightly TaggedAPTARAEnd

Agree
slightly TaggedAPTARAEnd

Agree
moderately TaggedAPTARAEnd

Agree
very much TaggedAPTARAEnd

Means
subscore TaggedAPTARAEndTaggedAPTARAEnd

n (%)TaggedAPTARAEnd n (%) TaggedAPTARAEnd n (%)TaggedAPTARAEnd n (%)TaggedAPTARAEnd n (%)TaggedAPTARAEnd n (%) TaggedAPTARAEnd TaggedAPTARAEndTaggedAPTARAEndTaggedAPTARATbody

2. I would want to have the same
anesthetic again TaggedAPTARAEnd

4 (3.1) TaggedAPTARAEnd - TaggedAPTARAEnd 3 (2.4)TaggedAPTARAEnd 5 (3.9) TaggedAPTARAEnd 3 (2.4) TaggedAPTARAEnd 112 (88.2) TaggedAPTARAEnd 2.61 TaggedAPTARAEndTaggedAPTARAEnd

4. I felt relaxed TaggedAPTARAEnd 2 (1.6) TaggedAPTARAEnd 2 (1.6) TaggedAPTARAEnd 3 (2.4)TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd 3 (2.4) TaggedAPTARAEnd 116 (91.2) TaggedAPTARAEnd 2.69 TaggedAPTARAEndTaggedAPTARAEnd
6. I felt safe TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd ‒ TaggedAPTARAEnd ‒ TaggedAPTARAEnd 3 (2.4) TaggedAPTARAEnd 5 (3.9) TaggedAPTARAEnd 118 (92.9) TaggedAPTARAEnd 2.87 TaggedAPTARAEndTaggedAPTARAEnd
8. I was satisfied with my anes-

thetic care TaggedAPTARAEnd
2 (1.6) TaggedAPTARAEnd ‒ TaggedAPTARAEnd 1 (0.8)TaggedAPTARAEnd ‒ TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd 123 (96.8) TaggedAPTARAEnd 2.87 TaggedAPTARAEndTaggedAPTARAEnd

10. I felt goodTaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd ‒ TaggedAPTARAEnd ‒ TaggedAPTARAEnd 1 (0.8) TaggedAPTARAEnd 3 (2.4) TaggedAPTARAEnd 122 (96.0) TaggedAPTARAEnd 2.75 TaggedAPTARAEndTaggedAPTARAEndTaggedAPTARAEnd

Items 1, 3, 5, 7, 9, 11 are negative/dissatisfaction (order of responses presented in reverse). The Iowa Satisfaction with Anesthesia Scale is copyrighted (Franklin Dexter and the University of
Iowa Research Foundation). TaggedAPTARAEnd
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TaggedAPTARAFigure

Figure 2 The scree plot displays the eigenvalues generated
by the parallel analysis method in the exploratory factor analy-
sis. This method, considered more accurate than others, com-
pared the eigenvalues from the pilot sample (data) with those
generated from a random sample of the same size (simulations).
The goal is to identify the point at which the observed eigenval-
ues significantly deviate from the mean eigenvalues of random
data. Only eigenvalues greater than those generated in the ran-
dom sample were retained, indicating the extraction of three
factors. TaggedAPTARAEnd

TaggedAPTARAEndBrazilian Journal of Anesthesiology 2024;74(3): 744471
that should be considered, as the instrument is associated
with satisfaction with anesthetics. The third factor, possibly
linked to anxiety/fear relief, explains questions 2 and 4
about receiving the same anesthesia again and feeling
relaxed. TaggedAPTARAEnd

TaggedAPTARAPAlthough the Cronbach’s alpha coefficient is widely used
for assessing internal consistency, the composite reliability
has been presented as a more robust indicator of precision
than alpha. This is because, in the computation of composite
reliability, the factorial weights of the items can vary,
whereas in the alpha coefficient the item loadings are fixed
to be equal.26 Therefore, this indicator was chosen to assess
the internal consistency of each factor in this scale due to
Table 3 TaggedAPTARACaptionFactor loadings from the exploratory factor analysis of
with varimax rotation and composite reliability indices for each fac

1 Emotional
well-being factors TaggedAPTARAEnd

Item 10 TaggedAPTARAEnd 0.95 TaggedAPTARAEnd
Item 6TaggedAPTARAEnd 0.83 TaggedAPTARAEnd
Item 8TaggedAPTARAEnd 0.74 TaggedAPTARAEnd
Item 5TaggedAPTARAEnd
Item 9TaggedAPTARAEnd
Item 11 TaggedAPTARAEnd
Item 1TaggedAPTARAEnd
Item 3TaggedAPTARAEnd
Item 7TaggedAPTARAEnd
Item 4TaggedAPTARAEnd
Item 2TaggedAPTARAEnd
Composite reliability TaggedAPTARAEnd 0.874TaggedAPTARAEnd

7

variations in item contributions to the satisfaction with
anesthesia construct. The emotional well-being factor had
high internal consistency, while physical comfort factors and
anxiety/fear relief had lower internal consistency. TaggedAPTARAEnd

TaggedAPTARAPThe results of the test-retest, which yielded an ICC value
of 0.67, along with the interpretation of the Bland-Altman
plot, demonstrated statistical significance and good stability
of the scale. These findings are consistent with the ICC results
reported by Dexter et al.11 (0.74), Falempin et al.16 (0.74),
and Garcia et al.15 (0.71). In a Canadian study, Fung et al.20

found a lower ICC (0.57) in a sample of patients undergoing
ophthalmic procedures. Considering that the administration
time of the scale influences patient recall,27 the ISAS-Br was
administered within the recommended timeframe and
repeated (retest) on the day following the procedure.TaggedAPTARAEnd

TaggedAPTARAPAlthough the ISAS aims to assess anesthetic agents, it is
complex due to multidimensional satisfaction,6 making it chal-
lenging for patients to distinguish medication effects from
anesthesiology care. Furthermore, according to Capuzzo et
al.12 and Fung and Cohen,28 emotional aspects impact anes-
thesia satisfaction more than negative sensations. The ISAS
strongly depends on pain and there is a paradoxical relation-
ship between pain and patient satisfaction,29 the findings in
this study and the difficulty in transforming satisfaction into
something objective are understandable. Nonetheless, the
ISAS is an interesting tool, more for its ability to identify
potential factors of dissatisfaction and its sensitivity to inter-
vention than for its structure.21TaggedAPTARAEnd

TaggedAPTARAPAnother important aspect to highlight is that due to pro-
cedure-related anxiety, some patients request a deeper
level of sedation, which can positively influence their level
of satisfaction. In this study, the procedure would start after
the patient stopped responding to verbal commands, indi-
cating moderate to deep sedation.30 However, the deeper
the level of sedation and the higher the doses of sedatives,
the lower the ability to distinguish sensations related to
drugs during the procedure, affecting the face validity of
the ISAS since this instrument measures satisfaction with
anesthetics. TaggedAPTARAEnd
ISAS-Br after extraction using the maximum likelihood method
tor. TaggedAPTARAEnd

Factor TaggedAPTARAEnd TaggedAPTARAEnd

2 Physical
comfort TaggedAPTARAEnd

3 Anxiety/
Fear relief TaggedAPTARAEnd

Singularity TaggedAPTARAEndTaggedAPTARAEndTaggedAPTARAEndTaggedAPTARATbody

0.09 TaggedAPTARAEndTaggedAPTARAEnd
0.31 TaggedAPTARAEndTaggedAPTARAEnd
0.29 TaggedAPTARAEndTaggedAPTARAEnd

0.75 TaggedAPTARAEnd 0.43 TaggedAPTARAEndTaggedAPTARAEnd
0.69 TaggedAPTARAEnd 0.47 TaggedAPTARAEndTaggedAPTARAEnd
0.45 TaggedAPTARAEnd 0.80 TaggedAPTARAEndTaggedAPTARAEnd
0.33 TaggedAPTARAEnd 0.87 TaggedAPTARAEndTaggedAPTARAEnd
0.16 TaggedAPTARAEnd 0.97 TaggedAPTARAEndTaggedAPTARAEnd
0.14 TaggedAPTARAEnd 0.97 TaggedAPTARAEndTaggedAPTARAEnd

0.61TaggedAPTARAEnd 0.61 TaggedAPTARAEndTaggedAPTARAEnd
0.43TaggedAPTARAEnd 0.81 TaggedAPTARAEndTaggedAPTARAEnd

0.580 TaggedAPTARAEnd 0.428TaggedAPTARAEnd TaggedAPTARAEndTaggedAPTARAEnd



TaggedAPTARAFigure

Figure 3 These two plots illustrate the temporal stability of ISAS-Br (n = 25). (3A) ICC is shown in a scatter plot with retest and test
scores. Most data points are close to the identity line, randomly scattered around it. This suggests that the test and retest measure-
ments have good correlation. (3B) Bland-Altman plot displaying the relationship between the test vs retest bias (y axis: difference
between values from test and retest for each individual) and the theoretical real value (x axis: mean value from test and retest for
each individual). The points clustered around the bias line (mean difference = 0.25, p = 0.054), within the limits of agreement
(-0.97 to 1.48), indicate that the test and retest measurements have good agreement and consistency. Both plots show that there is
no significant systematic bias between them since there is low vertical dispersion and no apparent patterns. TaggedAPTARAEnd

TaggedAPTARAEndN.M. Moritz, J.E. Moritz, G.O. Parma et al.
TaggedAPTARAPAmong the limitations of this study is the non-continuous
sampling, which could introduce selection bias. Positively,
this sample included different populations, from two private
clinics and one public university hospital, increasing its het-
erogeneity. The high mean score of the ISAS-Br together
with the limited response variability also represents a limi-
tation for some statistical tests, particularly those related
to variance. These limitations require caution in the analysis
of the presented results, and further studies in different
populations are recommended to confirm the hypotheses
raised in the discussion regarding different sedatives, anes-
thetic depth, and cultural aspects. TaggedAPTARAEnd

TaggedAPTARAPIn conclusion, this study successfully adapted the ISAS for
the Brazilian context to measure satisfaction with anesthe-
sia from the patient’s perspective. The ISAS-Br demon-
strated high acceptability and good temporal stability.
However, it exhibited limited internal consistency for cer-
tain factors, indicating that this instrument lacks sensitivity
to assess the satisfaction of deeply sedated patients. Under-
standing its psychometric properties encourages further
research to explore its full potential as an instrument. Like-
wise, its availability enables researchers to expand their
knowledge of patient perceptions with different anesthetic
medications and their combinations. TaggedAPTARAEnd
TaggedAPTARAH1Conflicts of interest TaggedAPTARAEnd

TaggedAPTARAPThe Iowa Satisfaction with Anesthesia Scale is copyright
Franklin Dexter and the University of Iowa Research Founda-
tion. Dr. Dexter receives no funds personally other than his
salary and allowable expense reimbursements from the Uni-
versity of Iowa and has tenure with no incentive program.
He and his family have no financial holdings in any company
related to his work, other than indirectly through mutual
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