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Summary

The study described in this paper had the goal to validate the Italian version of the
UNESP-Botucatu multidimensional composite pain scale (UNESP-Botucatu MCPS) to
assess postoperative pain in cats using video analysis and psycometric testing. The English
version of the scale was translated into Italian. Thirty videos of the perioperative period
of ovariohysterectomy surgery were analysed by 5 lItalian observers with the aim to
determine the pain score using the Italian version of the scale and to verify the need for
analgesic treatment for each cat. Obtained scores were submitted to psycometric validity,
responsiveness, and reliability tests. Of the 3 domains identified by factor analysis, the
internal consistency was excellent for ‘Psychomotor changes’ and ‘Protection of the painful
area and vocal expressions of pain;, while ‘Physiological variables’ showed moderate internal
consistency. Significant changes in pain scores in response to surgery and analgesics
confirmed content and construct validity. The agreement between the ‘gold standard’ and
the blinded observers supported the criterion validity. Inter- and intra-rater reliability ranged
from good to very good for all scale items. The cut-off point for rescue analgesia was > 7. The
study concluded that the Italian version of the UNESP-Botucatu MCPS is a valid and reliable
instrument for assessing postoperative pain in cats. The cut-off point for rescue analgesia
provides an additional tool for guiding analgesic therapy.
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Riassunto

Il presente articolo riporta i risultati di uno studio finalizzato alla validazione, mediante
I'impiego di video-analisi e di test psicometrici, della versione italiana della UNESP-Botucatu
multidimensional composite pain scale (Unesp-Botucatu MCPS) per misurare il dolore
post-operatorio nel gatto. Cinque osservatoriitaliani hanno analizzato i video di 30 gattiripresi
nel periodo perioperatorio dopo un intervento di ovarioisterectomia, attribuendo i punteggi
con la traduzione italiana della scala inglese, per verificare la necessita di somministrare
un trattamento analgesico a ciascun gatto. | risultati ottenuti sono stati sottoposti a test
psicometrici per la valutazione della validita, responsivita e affidabilita della scala. Dei
3 domini identificati mediante analisi fattoriale, la consistenza interna e risultata eccellente
per le categorie “Modificazioni psicomotorie” e “Protezione dell'area dolente e espressioni
vocali del dolore”, mentre la categoria “Variabili fisiologiche” ha ottenuto una consistenza
interna moderata. Cambiamenti significativi nei punteggi del dolore in risposta alla chirurgia
e alla somministrazione di analgesici hanno confermato la validita di contenuto e costrutto.
Il grado di concordanza tra il gold standard e gli osservatori italiani & risultato essere tra
buono e molto buono per tutti gli elementi della scala, cosi come il grado di concordanza
inter- e intra-osservatori. Il limite per evitare I'analgesia e risultato essere > 7. | risultati del
presente studio evidenziano come la versione italiana della UNESP-Botucatu MCPS sia uno
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strumento valido, sensibile ed affidabile per la valutazione del dolore postoperatorio nel
gatto. La definizione di un limite per la somministrazione dell'analgesia fornisce un ulteriore

strumento per guidare la terapia.

Introduction

Pain in domestic animal may be due to a variety of
reasons (traumatic, surgical, and patological). It is
important to treat pain in order to reduce sufferance
and to facilitate recovery.

Recognising pain and assessing its intensity are
essential for its correct management and treatment.
Moreover, if the intensity of pain is not correctly
assessed, the selection of the right analgesic will be
hampered, resulting in the lack of pain relief.

The use of pain scales represents a valuable
diagnostic aid, as they provide the veterinarian
doctors with an objective and ready-to-use tool.

Unidimensional instruments such as analogical,
visual, numerical or simply descriptive scales are
universal and widely used for the assessment of
pain in small animals (Anil et al. 2002). However, the
extremely subjective nature of these scales cause
inconsistency, due to variations in the observations
when used by different observers (Holton et al. 1998).
In order to limit subjectivity and increase the accuracy
of the assessment, specific pain scoring systems
have been developed for the evaluation of acute
pain in dogs or cats. The ‘University of Melbourne
Pain Scale] the‘4AVet scales, the ‘Glasgow Composite
Pain Tool - Short Form’ and, the 'UNESP-Botucatu
Multidimensional Composit Pain Scale’ are some
examples (Firth and Haldane 1999, Laboissiére
2006, Reid et al. 2007, Brondani et al. 2011, Brondani
et al. 2012, Brondani et al. 2013a). These scales
are multiparametric tools consisting of numerical
gradation (scoring) systems that include various
categories (i.e. comfort, movement, behaviour,
vocalizations, and physiological parameters). The
sum of the scores obtained for each category gives a
measure of the pain experienced by the animal, thus
capturing the ‘multidimensional’ aspect of pain.

In order to produce more consistent and accurate
results and to enable the comparison of outcomes
from different studies, pain assessment tools need a
validation process (Hellyer et al. 2007) to evaluate its
validity, responsiveness, and reliability.

Validity is defined as the ability of the scale to
measure what it intends to measure (Morton et al.
2005). It has traditionally been separated into
3 aspects, namely: content, criterion, and construct.
The primary focus should be the hypothesis test

methodology (Streiner and Norman 2008, Cook and
Beckman 2006).

Content validity refers to the degree and adequacy
with which the instrument actually measures the
phenomenon of interest, in this case the pain. It
determines whether the scale assesses the pain
effectively and not other variables such as, for
example, fear or anxiety (Bullock and Tenebein
2002). In other words, it is the degree to which the
measurement represents the measured concept
(Streiner and Norman 2008).

Construct validity examines whether the instrument
detects changes in the construct theoretically
conjectured, which provides the strongest evidence
for validation (Crellin et al. 2007). Construct
validity can also be checked using factor analysis,
which distinguishes the underlying dimensions
(‘dimensionality’) that establish the relationship
between the instrument items.

Criterion validity establishes the validity of a
measuring instrument by comparing it with some
external criterion (Souza and Silva 2005).

Responsiveness or sensitivity to change assesses the
ability of the scale to detect a significant change in
pain scores in an expected direction, in response to
events that produce pain, as surgical procedures, or
reduce pain, as analgesics administration (Baeyer
and Spagrud 2007).

Reliability assesses whether the instrument is
measuring something in a reproducible way.
Reliability of a scale is initially assessed by testing
its ‘internal consistency, which verifies the
interrelations among the different items of the scale.
It is then also necessary to assess the ability of the
instrument to produce similar results when used
by different individuals (‘inter-observer reliability
or reproducibility’) or when used at different times
by the same individual (‘intra-observer reliability or
stability’) (Streiner and Norman 2008).

A validated instrument in one language is not
automatically valid when translated in another
language and culture (Guillemin et al. 1993, Souza
and Rojjanasrirat 2011) and so a rigorous and
thorough process of translation, cultural adaptation,
and evaluation of the psychometric properties are
necessary (Guillemin et al. 1993, Beaton et al. 2000).
This ensures that the meaning and intent of the
original items are maintained and that the scale
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remains relevant (Sperber, 2004). As part of this
process, it is suggested that the validation of the tool
or scale should be performed using psychometric
tests assessing the validity, responsiveness, and
reliability of the instrument.

In 2011, an ltalian version (ICMPS-SF) of the short
form of the Glasgow Composite Measure Pain
Scale (CMPS-SF) to measure acute pain in dogs was
created and validated (Reid et al. 2011).

In the same year, an instrument for the assessment
of postoperative pain in cats (the UNESP
Botucatu-MCPS) was also developed and validated,
first in Brazilian Portuguese (Brondani et al. 2011,
Brondani et al. 2012, Brondani et al. 2013a) and,
later, in English and Spanish (Brondani et al. 2013b,
Brondani et al. 2014).

Due to the absence of validated tools to assess
acute pain in cats and in view of the positive results
obtained with the English and Spanish validation
of Brazilian Portuguese scale, the aim of this study
was to validate the Italian version of the UNESP
Botucatu-MCPS following international guidelines
proposed in the literature for cross-cultural
validation (Beaton et al. 2000, Streiner and Norman
2008, Souza and Rojjanasrirat 2011). The hypothesis
of this study was that if the translation and cultural
adaptation were adequate, the Italian version would
demonstrate validity, responsiveness, and reliability
similar to the original Brazilian Portuguese scale as
well as to the English and Spanish versions.

Materials and methods

Translation, back-translation and
semantic equivalence

Initially, the scale was translated from English (using
the already validated English version of the scale -
Brondani et al. 2013b) to the Italian language by
2 independent bilingual (Italian-English) translators,
whose native language was Italian. Both translated
versions were synthesized into 1 version by a third
person, also an Italian native speaker.

Subsequently, the scalein Italian (synthesized version)
was translated back to the English language (reverse
or back-translation) by a different bilingual, English
native speaker (blinded to the original scale). Then
the scale in English originated by reverse translation
was compared with the original English scale and
minor adjustments were made to the Italian scale in
order to maintain maximal semantic equivalence.

Content validity - analysis by a
committee of experts

Two Italian anesthesiologists (who were notinvolved
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in the previously mentioned translations) with
expertise in the area of pain performed a detailed
critical analysis of the content and comprehensibility
of the scale (focused on the nuances of cultural
adaptation) and judged the appropriateness of
each item of the instrument. For this purpose, the
following classification was applied: 1 = relevant,
0 = not sure, -1 = not relevant.

After modifying the contents following the
suggestions of the experts, the final version of the
[talian scale was generated.

Validity, responsiveness, and reliability
testing based on video analysis

The psychometric properties of the Italian version of
the scale were studied by analysing video previously
recorded during the perioperative period of 30 cats
subjected to ovariohysterectomy (Brondani et al.
2009)'. Cats were anesthetized with propofol IV
(8 mg/kg), fentanyl (0.002 mg/kg) IV, and isoflurane
in 100% of oxygen using a non-rebreathing system.

Cats were filmed for 5 minutes at 4 predetermined
points in time within the perioperative period:
T1 (preoperative: 18 to 24 hours before surgery),
T, (postoperative, before use of rescue analgesia:
30 minutes to 1 hour after surgery), T, (postoperative,
afteradministration of rescue analgesia: approximately
4 hours after administering together the following
analgesics: morphine 0.2 mg/kg IM, ketoprofen 2 mg/
kg SC and dipyrone 25 mg/kg IV), T, (postoperative,
approximately 24 hours after the end of surgery). Cats
received the aforementioned association of analgesics
at the conclusion of the T, video, approximately 1 hour
after the end of the surgery.

The order of videos taken from each cat at each
time point were randomized so that knowledge
of the time point would not influence the results
given by the observers, who would later evaluate
these recordings. Moreover, before preoperative
assessments a small piece of micropore™ medical
tape was placed over the surgical area to avoid
visualization of the presence or absence of the
surgical wound.

Five Italian observers (a surgeon, an anesthesiologist,
2 critical caredoctors,and apharmacologist) watched
the videos and recorded pain scores using the Italian
version of the UNESP-Botucatu-MCPS. These blinded
observers were provided with directions but not
trained in the use of the UNESP-Botucatu-MCPS.

With the aim to determine the intraobserver
reliability (see later), new DVDs with a rearrangement
of the order of animals and time points were

' Study approved by the Ethics Committee for animal experimentation of
the FMVZ-UNESP Botucatu with Protocol No 20/2008.
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provided (in order to avoid the influence of the
previous assessment). The second analysis occurred
1 month after the first one.

Dimensionality (construct validity)

In order to confirm the multidimensional structure
of the original scale, the Italian version was
submitted to an explorative factorial analysis based
on the principal components analysis with varimax
rotation in the correlation matrix. The varimax
rotation method seeks to maximize the variance and
the factors, which allow for a better representation
of the variables (Kaiser 1958). The identification
of factors was based on the Kaiser's criterion,
which suggests retaining all components with an
eigenvalue > 1 (Kaiser 1958). The factorial structure
was determined by considering items with factor
loading and communality > 0.5.

Content and construct validity by
hypothesis testing

The methodology used to establish content and
construct validity was based on hypothesis testing.

Content validity was based on the premise that if the
scale measures pain, scores obtained preoperatively
(before performing an elective surgery such
as ovariohysterectomy) should be significantly
lower when compared with those obtained in the
postoperative period (after undergoing a painful
situation). Thus, pain scores should increase
significantly in T, compared with T,.

Construct validity was determined by considering
that if analgesics reduce pain, therefore scores
obtained after administration of analgesics should
decrease significantly with respect to those obtained
after surgery, but before analgesic therapy. Thus, pain
scores in T, should be significantly lower thaninT..

As acute pain is of limited duration and tends to
decrease, construct validity was also based on
alterations in pain scores during the postoperative
period. Thus, pain scores should diminish over time
(T2 VS. T4).

In order to confirm content and construct validity,
pain scores were summarized as median and
semi-range and the Wilcoxon signed rank test was
used for statistical comparisons (p < 0.05).

Criterion validity by comparison with a
gold standard

Criterion validity was established fromthe correlation
between pain scores recorded by blinded observers
and those recorded by the Brazilian researcher, who
developed the scale and who had advanced training
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and significant experience in feline pain assessment
(considered as the gold standard).

The agreement between each blinded observer and
the‘gold standard’ was determined by the weighted
Kappa coefficient, with 95% confidence interval (Cl)
(Cohen 1968).

The Altman’s classification (0.81-1.00 very good;
0.61-0.80 good; 0.41-0.6 moderate; 0.21-0.4 fair and
< 0.2 poor) (Altman 1991) was used to interpret the
weighted Kappa coefficient and the Cl, calculated
for each item of the scale. This was done for
cumulative results from all time points (preoperative,
postoperative before and after analgesia, and
24 hours after the end of surgery).

Responsiveness (sensitivity to change)
by hypothesis testing

The methodology used to establish content and
construct validity was also used to assess the
sensitivity to change of the scale.

Internal consistency

The Cronbach’s alpha coefficient (Cronbach 1951)
was used to assess the interrelationship among the
differentitems of the scale (internal consistency) of the
Italian version of the UNESP-Botucatu-MCPS. Values
> 0.7 were considered acceptable (Jensen 2003). The
coefficient was calculated for both the overall scale
and each subscale identified by factor analysis.

Inter- and intra rater reliability

The inter- and intra-observer reliability was assessed
for each scale items. The degree of agreement
among different Italian observers and the degree of
concordance among the assessments made by the
same observer at different times, respectively, were
determined.

The inter- and intra-rater reliability was evaluated
using the intra-class correlation coefficient
(ICC) (Bartko, 1966), consisting of a two-way
random effect model and absolute agreement
method with 95% Cl. The results were interpreted
using the Altman’s classification as previously
described. The ICC was calculated for each scale
item considering all time points (preoperative,
postoperative before and after analgesia and 24
hours after the end of surgery).

Cut-off point for rescue analgesia

To identify the minimum score related to the need
for analgesic intervention (cut-off point), at the end
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of each video analysis, blinded observers were asked
to indicate the need for analgesics, based on their
clinical experience.To this end the evaluation form
included the following question: ‘According to your
clinical experience, do you think that it is necessary
to provide rescue analgesia?.

The rescue analgesic score was identified by
analysing the Receiver Operating Characteristic
(ROC) curve (Streiner and Cairney 2007). The ROC
curve plots true positive rates (sensitivity) against
false positive rates (1 - specificity) for a series of
cut-off values. The optimal point is represented by
the value at which the sensitivity and specificity are
higher simultaneously.

The area under the curve (AUC), which indicates the
discriminative ability of the method (i.e., evaluates
the accuracy of the instrument's ability to classify
correctly individuals with and without pain) (Deyo
etal. 1991), was also calculated. This area ranges from
0.5 (no accuracy) to 1.0 (perfect accuracy). Values
between 0.50 and 0.70, 0.70 and 0.90, and over
0.90 represent low, moderate, and high accuracy,
respectively (Streiner and Cairney 2007).

Statistical analysis

Statistical analyses were performed with the
programs SPSS® version 12.0.1 (SPSS, Chicago,
Illinois, USA) and MedCalc® version 12.4.0 (MedCalc
Software bvba, Ostend, Belgium).

Assessment of postoperative pain in cats

Results

Content validity - analysis by a
committee of experts

The items posture, comfort, miscellaneous
behaviours, reaction to the palpation of the
surgical wound, and vocalization were considered
relevant (score = 1) by the experts. With regard to
activity — i.e. attitude, reaction to the palpation
of abdomen/flank, and appetite - there was no
agreement among experts regarding the relevance
of these items that were scored 1 or 0 by one or
the other expert, respectively. Both experts were
‘not sure’ about the content validity of the item
arterial pressure. However, because of this lack
of agreement and because none of the items was
considered irrelevant, the researchers decided to
keep all items in the scale. Following their review,
experts suggested minor semantic changes. The
final scale included 10 items: posture, comfort,
activity, attitude, miscellaneous behaviours,
reaction to palpation of the surgical wound, reaction
to palpation of the abdomen/flank, vocalization,
arterial blood pressure, and appetite. Each item was
assigned a score of 0-3, with 0 indicating normal or
no change and 3 the most marked change for the
item. The total score, calculated from the sum of
the item scores, ranged from 0 (arbitrary absence of
pain) to 30 (maximum pain).

Table 1. Results of factor analysis of the Italian version of the scale. Factor analysis distinguishes the underlying dimensions (‘dimensionality’) that establish
the relationship between the instrument items. The identification of factors is based on the Kaiser’s criterion, which suggests retaining all components
with an eigenvalue > 1. The factorial structure is determined by considering items with factor loading and communality > 0.5.

Factor Loading"

Item Communality'
Factor 1 Factor 2 Factor3
Posture 0.857¢ 0.278 0.223 0.862
Comfort 0.859* 0.261 0.236 0.862
Activity 0.836 0.152 0.281 0.801
Attitude 0.805* 0.236 0.342 0.820
Miscellaneours behaviours 0.796 0.291 0.291 0.803
Reaction to palpation of surgical wound 0.247 0.903* 0.157 0.900
Reaction to palpation of abdomen and flank 0.193 0.924* 0.152 0.914
Appetite 0.291 0.033 0.833¢ 0.779
Vocalization 0.482 0.547¢ 0.055 0.534
Arterial blood pressure 0.296 0.290 0.681 0.634
Eigenvalue 3.95 2.36 1.59 NA
Variance (%) 39.57 23.61 15.92 NA
Accumulated variance (%) 39.57 63.18 79.11 NA

“Factor loading represents correlations between the variables and factors; 'Communality represents the proportion of the variance for each item that can be explained by the factor;

*|tem was substantially loaded for the factor; NA = Not applicable.
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Dimensionality (construct validity) by
factor analysis

Factor analysis of the Italian version by use of
the principal component extraction method and
varimax rotation with the Kaiser criterion resulted
in a 3-factor solution with eigenvalue magnitudes
of 3.95, 2.36 and 1.59. Factor 1 explained 39.57% of
the variance, and was denominated ‘psychomotor
changes’ including the items posture, comfort,
activity, attitude, and miscellaneous behaviours.
Factor 2 accounted 23.61% of the variance, and
was represented by the dimension ‘protection
of the painful area and vocal expressions of pain’
including the items reaction to palpation of surgical
wound, reaction to palpation of abdomen/flank,
and vocalization. The third factor composed by
the item arterial blood pressure and appetite was
named ‘physiological variables’ and contributed
with 15.92% of the total variance (Table I).

Content and construct validity and
sensitivity to change by hypothesis
testing

Since factor analysis confirmed the
multidimensionality of the Italian version of the
scale, the content and construct validity as well
as the sensivity to change were determined for
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both total and partial or subscale scores. These
increased significantly at T, (after surgery but before
postoperative analgesics), when compared to T,
(preoperative), this supporting content validity;
and decreased significantly after cats received
postoperative analgesics (T, vs. T,) and over time
(from T,toT), hence suporting construct validity
(Table I).

Criterion validity by comparison with a
gold standard

At all time points the agreement among blind
observers and the ‘gold-standard’ observer, as
evaluated by weighted kappa coefficient (95% Cl),
ranged from good to very good for all the scale
items but activity, where 1 blind observed (Critical
Care 2) showed a moderate correspondence. The
same observer showed a lower agreement in quite
all items. The item activity, attitude, and appetite
showed the lowest agreement (Table IlI).

Internal consistency

Cronbach’s alpha coefficient of the scale total
score was 0.949, which indicated excellent internal
consistency. The internal consistency of the
subscale 1 (Psychomotor changes) and subscale 2

Table II. Medians and semi-range of the pain scores determined by blinded observers and gold-standard by assessing video recordings from perioperative
period of cats submitted to ovariohysterectomy. The content and construct validity as well as the sensivity to change are determined for both total and

partial or subscale scores.

Blinded observers

Evaluation times Pain Scores Gold-standard
Surgeon  Anesthesiologist Critical Care1 Critical Care2 Pharmacologist
Total (0-30) 0.0+25 1.0+45 00+15 15435 40+50 0.0+3.0
T Subscale 1(0-15)  0.0%25 0.0+35 0.0+15 15+35 20+35 0.0+3.0
Preoperative Subscale 2 (0-9) 0.0+0.0 0.0+05 0.0+05 0.0+0.5 0.0+20 0.0+0.0
Subscale 3 (0-6) 0.0+0.0 0.0+1.0 0.0+1.0 0.0+05 0.0+1.0 0.0+0.0
: Total (0-30) 205+7.0° 215+80" 18.5+10.0° 190480 220+125  195+9.0°
Postoperative:  Subscale1(0-15)  12.0+3.0° 13.5+3.0" 11.0+55 11.0+50 13.0+60° 120+3.0°
beforerescue  Subscale2(0-9)  6.0+45° 55445 6.0£45 4045  60+45 40+45
analgesia Subscale3(0-6)  3.0+3.0° 30430 25425 304300 35+30° 30430
Total (0-30) 0.0+3.0f 0.5+35 0.0+2.0f 20+35 3.0+ 45 0.0+25
T Subscale 1(0-15)  0.0£2.5' 0.0+25 0.0+2.0f 1.0+3.0f 3.0+35 0.0+2.00
Postoperative: after
rescue analgesia _ Subscale 2 (0-9) 0.0+0.5 0.0+05 0.0+0.0f 0.0+0.5 0.0+05 0.0+ 1,00
Subscale 3 (0-6) 0.0+1.0f 0.0+ 1,00 0.0+1.0f 0.0+ 15 0.0+15 0.0+ 1,00
: Total (0-30) 40700 55+85 20+7.0f 5.5+6.5 7.5+75 3.0+6.50
Postoperative: 24 Subscale 1(0-15)  0.035' 3.0+5.00 0.0+15 3.0+35 40+45 0.0+3.00
hours afterend of  Subscale 2 (0-9) 20+3.0! 20+35 0.5+3.0f 20+25 20+3.0! 1.0£3.00
surgery Subscale3(0-6)  0.0+1.0' 0.0£15' 0.0£1.0' 00+£15  00+£15 0.0£15'

“Indicate content validity: pain scores in T, significantly higher than T, (p < 0.001); *Indicate construct validity: pain scores in T, and T, significantly lower thanT, (p < 0.001);
Subscale 1= Posture, comfort, activity, attitude and miscellaneous behawours Subscale 2 = Reaction to palpation of surgical wound reaction to palpation of azbdomen/ﬂank and

vocalization; Subscale 3 = Arterial blood pressure and appetite.
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(Protection of the painful area and vocal expressions
of pain) was also excellent (0.949 and 0.836,
respectively). The subscale 3 (Physiological variables)
showed moderate internal consistency (0.563).

Table IV shows the Italian version of the
UNESP-Botucatu-MCPS after content analysis and
rearrangement of domains.

Inter-rater reliability (riproducibillity)

Atalltime points, the degree of agreementamong the
different Italian observers determined by ICC (95% Cl)

Assessment of postoperative pain in cats

was good for all the scale items, with the exception
of items ‘reaction to the palpation of the surgical
wound’ and ‘reaction to the palpation of abdomen/
flank; where the reliability was very good. The items
‘reaction to the palpation of the surgical wound’and
‘appetite’/'vocalization’ showed the highest and the
lowest agreement, respectively (Table V).

Intra-rater reliability (stability)

At all time points, the level of agreement between
the 2 assessments made 1 month apart by each

Table I11. Agreement between blinded observers and Gold standard’for each scale item — video analysis, assessed by the weighted Kappa coefficient

(95% Cl), for each item of the scale considering all time points (preoperative, postoperative before and after rescue analgesia, and 24 hours after the end of
surgery). The Altman’s classification was used to interpret the weighted Kappa coefficient.

Surgeon Pharmacologist Critical care 1 Critical Care 2 Anesthesiologist
Posture 0.80 (0.70-0.90) 0.92 (0.88-0.97) 0.85 (0.80-0.90) 0.78 (0.70-0.86) 0.90(0.81-0.97)
Comfort 0.83 (0.77-0.90) 0.91(0.86-0.96) 0.74(0.64-0.85) 0.89(0.83-0.96) 0.88 (0.82-0.95)
Activity 0.78 (0.69-0.88) 0.84(0.76-0.92) 0.69 (0.59-0.79) 0.51(0.40-0.63) 0.87(0.80-0.94)
Attitude 0.78 (0.70-0.86) 0.88 (0.82-0.93) 0.78 (0.70-0.86) 0.71(0.60-0.82) 0.82(0.73-0.91)
Miscellaneous behaviors 0.93 (0.88-0.97) 0.95(0.92-0.98) 0.91(0.85-0.97) 0.66 (0.54-0.77) 0.87(0.79-0.95)

Reaction to palpation of surgical

wound 0.89 (0.83-0.94) 0.90 (0.83-0.96) 0.96 (0.94-0.98) 0.89(0.83-0.94) 0.87 (0.80-0.95)

Reaction to the palpation of ] y ) i )
abdomen/flank 0.90 (0.85-0.94) 0.86 (0.79-0.94) 0.87(0.82-0.93) 0.86 (0.80-0.93) 0.83 (0.74-0.92)
Appetite 0.88 (0.80-0.97) 0.88(0.77-0.99) 0.72 (0.56-0.88) 0.74(0.62-0.86) 0.76 (0.59-0.93)
Vocalization 0.67 (0.47-0.87) 0.89 (0.81-0.97) 0.81(0.67-0.95) 0.64 (0.46-0.83) 0.89(0.77-0.99)

Interpretation: 0.81-1.0 = very good; 0.61-0.80 = good; 0.41-0.6 = moderate; 0.21-0.4 = fair; < 0.2 = poor.

Table IV. UNESP-Botucatu MCPS — final Italian version. —cont'd

Parte 1. Modificazioni psicomotorie (0-15)

I gatto assume una posizione naturale con i muscoli rilassati (si muove normalmente) 0
Il gatto ha una postura normale ma e contratto (si muove poco o € riluttante al movimento) 1
Postura Il gatto & seduto o in decubito sternale con il dorso inarcato e la testa bassa; oppure € in decubito dorso-laterale con gli arti 5
posteriori estesi o contratti
Il gatto cambia di continuo posizione nel tentativo di trovare una postura confortevole 3
Il gatto & a suo agio, sta sveglio o dorme ed interagisce se stimolato (interagisce con l'osservatore e/o € interessato 0
all'ambiente circostante)
Il gatto & quieto e scarsamente recettivo quando stimolato (interagisce poco con |'osservatore e/o non appare molto 1
Comfort interessato all'ambiente)
r Y . nys . .. H 7" . H . ’ Ay
Il gatto & quieto e “dissociato dall'ambiente” (anche quando stimolato non interagisce con |'osservatore e/o non & interessato 5
all'ambiente). Puo stare con il muso rivolto verso la parte posteriore della gabbia
Il gatto non & a suo agio, & agitato (cambia continuamente posizione) ed & poco recettivo agli stimoli 0 “dissociato 3
dall'ambiente”. Puo stare con il muso rivolto verso la parte posteriore della gabbia
I gatto si muove normalmente (si muove immediatamente non appena la gabbia viene aperta; fuori dalla gabbia si muove 0
spontaneamente quando stimolato o0 manipolato)
Il gatto si muove pili del normale (spostandosi di continuo da una parte all'altra della gabbia) 1
Attivita Il gatto & piti tranquillo del normale (all'apertura della gabbia esita ad uscire e se portato fuori tende a ritornare all'interno, )
al di fuori della gabbia si muove poco se stimolato o manipolato).
I gatto & riluttante a muoversi (all'apertura della gabbia esita ad uscire e se portato fuori tende a ritornare all'interno, al di 3
fuori della gabbia non si muove anche se stimolato o manipolato).
continued
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Table IV. UNESP-Botucatu MCPS — final Italian version. —cont'd

Parte 1. Modificazioni psicomotorie (0-15)
Osservare e rilevare la presenza delle sequenti condizioni mentali:

A — soddisfatto: il gatto & vigile ed interessato all'ambiente circostante (esplora I'ambiente), & socievole e interagisce con
l'osservatore (gioca e/o risponde agli stimoli) A
* il gatto puo inizialmente interagire con l'osservatore per distrarsi dal dolore. Va quindi osservato con attenzione per distinguere tra il gioco da

distrazione e il gioco da soddisfazione
B — non interessato: il gatto non interagisce con l'osservatore (non & interessato ai giochi o gioca poco; non risponde se
l'osservatore lo chiama o lo accarezza) B
*nel caso di gatti che non amano giocare, valutare I'interazione con l'osservatore (risposte a richiami vocali e/o tattili)

(C—indifferente: il gatto non & interessato all'ambiente circostante (non & curioso; non esplora I'ambiente)

Attitudine * inizialmente il gatto pud avere paura ad esplorare I'ambiente. Losservatore deve accarezzare il gatto ed incoraggiarlo a muoversi da solo (tirandolo €
fuori dalla gabbia e/o facendogli cambiare posizione)
D — ansioso: il gatto & spaventato (cerca di nascondersi e scappare) o nervoso (dimostra impazienza, ringhia, geme e soffia D
quando lo si accarezza o manipola)
E —aggressivo: il gatto & aggressivo (tenta di mordere o graffiare se accarezzato o manipolato) E
Presenza dello stato mentale A 0
Presenza di uno degli stati mentali B, (, Do E 1
Presenza di due degli stati mentali B, C, Do E 2
Presenza di tre o tutti gli stati mentaliB,(, Do E 3
Osservare I'animale e rilevare la presenza dei seguenti comportamenti:
A —il gatto & in decubito ed é tranquillo, ma muove la coda A
B — il gatto contrae ed estende gli arti posteriori e/o contrae i muscoli addominali (fianco) B
(- gli occhi del gatto sono parzialmente chiusi (occhi socchiusi) C
Comportamentivari D - Il gatto lecca e/o morde la ferita chirurgica D
Nessuno dei comportamenti indicati e presente 0
Presenza di uno dei comportamenti sopraelencati 1
Presenza di due dei comportamenti sopraelencati 2
Presenza di tre o tutti i comportamenti sopraelencati 3
Parte 2. Protezione dell’area dolente ed espressioni vocali di dolore (0-9)
Il gatto non reagisce quando la ferita chirurgica viene toccata o compressa; oppure, non si osservano variazioni rispetto alle 0
risposte evocate nella fase pre-operatoria (nel caso in cui sia stata effettuata una valutazione basale)
) I gatto non reagisce quando la ferita chirurgica viene toccata, ma risponde alla compressione. In tal caso puo vocalizzare e/o
Reazione alla . 1
. tentare di mordere
palpazione della ‘. TR - - . . .
ferita chirurgica Il gatto reagisce sia quando la ferita chirurgica viene toccata sia quando viene compressa. Pud vocalizzare /o tentare di 5
mordere
I gatto reagisce gia quando l'osservatore si avvicina alla ferita chirurgica. Pud vocalizzare e/o tentare di mordere. Il gatto non 3

permette all'osservatore di palpare la ferita

I gatto non reagisce quando si tocca o si comprime I'addome/fianco; oppure, non si osservano variazioni rispetto alle
risposte evocate nella fase pre-operatoria nel caso in cui sia stata effettuata una valutazione basale). | muscoli dell'addome/ 0

- fianco non sono tesi
Reazioni alla
palpazione I gatto non reagisce se I'addome/fianco viene toccato, ma reagisce alla compressione. I muscoli dell'addome/fianco sono tesi 1
dell'addome/fianco || gatto reagisce sia al tocco che alla compressione dell'addome/fianco. | muscoli dell'addome/fianco sono tesi 2
I gatto reagisce al solo avvicinarsi dell'osservatore all'addome/fianco. Pud vocalizzare /o tentare di mordere. Il gatto non 3
permette all'osservatore di palpare 'addome/fianco
I gatto é tranquillo, fa le fusa se stimolato, 0 miagola quando interagisce con l'osservatore, ma non ringhia, non si lamenta 0
e non soffia
Vocalizzazioni |l gatto fa le fusa spontaneamente (senza essere stimolato o manipolato dall'osservatore) 1
I gatto ringhia, si lamenta o soffia quando manipolato dall'osservatore (specie quando gli venga cambiata posizione) 2
I gatto ringhia, si lamenta o soffia spontaneamente (senza essere stimolato o manipolato dall’osservatore) 3
Parte 3. Variabili fisiologiche (0 - 6)
Aumentata dello 0-15% rispetto al valore preoperatorio 0
. . Aumentata dal 16% al 29% rispetto al valore preoperatorio 1
Pressione arteriosa ; ;
Aumentata dal 30% al 45% rispetto al valore preoperatorio 2
Aumentata di > 45% rispetto al valore preoperatorio 3
continued
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Table IV. UNESP-Botucatu MCPS — final Italian version. —cont'd

Parte 3. Variabili fisiologiche (0 - 6)

il gatto mangia normalmente 0
) il gatto mangia pit del normale 1
Appetito - -
il gatto mangia meno del normale 2
il gatto non & interessato al cibo 3
Punteggio totale (0-30)

Linee guida per I'impiego della scala

Inizialmente si deve osservare il comportamento del gatto senza aprire la gabbia. Osservare se il gatto sta riposando o se € attivo, se € interessato o
disinteressato all'ambiente, se  silenzioso o se vocalizza. Verificare la presenza di specifici comportamenti (vedi sezione “comportamenti vari”).

Aprire la gabbia ed osservare se il gatto esce rapidamente o se esita ad uscire. Avvicinarsi al gatto e valutare la sua reazione: se & socievole, aggressivo,
spaventato, indifferente o se vocalizza. Toccare il gatto ed interagire con lui, verificando se & reattivo (se gradisce essere accarezzato e/o & interessato al
gioco). Se il gatto esita ad uscire dalla gabbia, stimolarlo a muoversi (chiamandolo per nome e accarezzandolo) e manipolarlo (fargli cambiare posizione e/o
tirarlo fuori dalla gabbia). Osservarlo quando é fuori dalla gabbia, verificando se si muove spontaneamente, con circospezione o se é riluttante a muoversi.
Offrirgli cibo appetibile e valutare la sua risposta.”

Infine, porre il gatto in decubito laterale o sternale e misurare la pressione arteriosa. Valutare la sua reazione prima toccando la parete addominale/fianco
(far scorrere le dita sulla zona) e di sequito esercitando una leggera compressione sull'area medesima. Aspettare un momento, e ripetere la stessa procedura
per valutare la reazione del soggetto alla palpazione della ferita chirurgica.

Per valutare 'appetito nell'immediato post-operatorio, offrire al gatto una piccola quantita di alimento appetibile subito dopo il risveglio dall'anestesia. In
questo momento la maggior parte dei gatti mangia normalmente, a prescindere dalla presenza o meno di dolore. Aspettare un po; offrire di nuovo il cibo e
valutare la sua reazione.

blinded observer and assessed using ICC (95% Cl) (95% Cl: 90.1-97.2%) and specificity of 97.0% (95%
varied from good to very good for all scale items. Cl: 94.8-98.9%). The high AUC = 0.992 (95% CI:
The 2 Critical Care observers showed the lowest 0.981-0.997; p < 0.001) indicated that the instrument
agreement (Table VI). has excellent discriminatory ability (Figures 1
and 2). This way, the use of additional analgesia
is recommended in scores > 8 (0-30 points). This

Cut-off point for rescue analgesia represents the 26.6% in relation to the maximum

From the analysis of the ROC curve, different total score of the scale.

cut-off points were suggested, highlighting the
point represented by the greatest value of the

sensitivity and specificity, simultaneously. The Discussion

identified optimal cut-off point was > 7 (scale This study was performed in order to validate

range 0-30 points), with a sensitivity of 94.4% the Italian version of the UNESP-Botucatu
multidimensional composite pain scale
(UNESP-Botucatu MCPS) to evaluate postoperative

Table V. Inter-rater reliability for each scale item — video analysis. The pain in cats.

inter-rater reliability (degree of agreement among the different Italian
observers) was assessed by the Intra-class Correlation Coefficient (ICC)
(95% () for each scale item considering all time points (preoperative,

Translation and  cultural adaptation and
psychometric tests were performed according to

postoperative before and after rescue analgesia, and 24 hours after the the rules commonly reported in the literature.
end of surgery). The Altman’s dlassification was used to interpret the ICC. The results obtained from this analysis support
Items Inter-rater reliability the multldlmen5|onal. nature of the ItaI.lan' version
b 076 (0.69— 0.83 of the scale, confirming its validity, reliability and
osture 76(0.69-0.83) interpretability (definition of the score for an
Comfort 0.80(0.74-0.85) analgesic action) for the evaluation of pain in cats
Activity 0.62(0.50-0.72) undergoing ovariohysterectomy, as well as the
Attitude 0.71(0.63-0.78) possibility of its use by veterinarians with different

Miscellaneous behaviors 0.78 (0.70—0.85) cultural backgrounds.
Reaction to palpation of surgical wound 0.87 (0.84—0.91) The multidimensionality observed in the original
Reaction to the palpation of abdomen/flank  0.84(0.79 - 0.88) Brazilian Pprtugue;e scale and then in its anl'Sh
. and Spanish version was confirmed also in the
Appetite 0.69(0.61-0.76) . .
Italian version.
Vocalization 0.69 (0.62 - 0.75) ) ) )

Interpretation: 0.81-1.0 = very good; 0.61-0.80 = good; 0.41-0.6 = moderate; Little difference WaS found' 'regardlng the factor
0.21-0.4 = fair; < 0.2 = poor. structure: the original Brazilian Portuguese scale
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Table VI. Intra-rater reliability for each scale item — video analysis. The intra-rater reliability (degree of concordance among the assessments made
by the same observer at different times) was assessed by the Intra-class Correlation Coefficient (ICC) (95% Cl) for each scale item considering all
time points (preoperative, postoperative before and after rescue analgesia, and 24 hours after the end of surgery). The Altman’s classification was

used to interpret the ICC.

Surgeon Pharmacologist Critical care 1 Critical Care 2 Anesthesiologist
Posture 0.84 (0.70-0.89) 0.90 (0.85-0.93) 0.88 (0.83-0.92) 0.82(0.75-0.88) 0.96 (0.94-0.97)
Comfort 0.92 (0.88-0.94) 0.89 (0.85-0.92) 0.72 (0.63-0.80) 0.8 (0.83-0.91) 0.95 (0.93-0.97)
Activity 0.85 (0.79-0.90) 0.83 (0.76-0.88) 0.74 (0.63-0.82) 0.63 (0.51-0.73) 0.96 (0.94-0.97)
Attitude 0.81(0.74-0.87) 0.86 (0.81-0.90) 0.78 (0.70-0.85) 0.70 (0.59-0.78) 0.86 (0.80-0.90)
Miscellaneous behaviors 0.93 (0.90-0.95) 0.95 (0.93-0.96) 0.95 (0.93-0.96) 0.74 (0.65-0.82) 0.92 (0.88-0.95)
Reaction to p‘;'oplfrfidm of surgical 1 (0.87-0.94) 0.92 (0.89-0.94) 0.98 (0.97-0.98) 0.88 (0.84-0.92) 0.89 (0.83-0.92)
Rea‘“gg;g;h;%mi"" of 0000086093 089084092  093(0900.95)  084(078-089)  0.87(081-0.1)
Appetite 0.85 (0.79-0.89) 0.86 (0.80-0.90) 0.79 (0.71-0.85) 0.64 (0.50-0.74) 0.85 (0.78-0.90)
Vocalization 0.73 (0.63-0.81) 091 (0.87-0.94) 0.87 (0.82-0.91) 0.68 (0.57-0.77) 0.96 (0.95-0.98)

Interpretation: 0.81-1.0 = very good; 0.61-0.80 = good; 0.41-0.6 = moderate; 0.21-0.4 = fair; < 0.2 = poor.

consists of 4 dimensions, 1 of which includes the
single item ‘vocalizations’ and was then called
‘vocal expressions of pain’ (Brondani et al. 2011).
Factor analysis of the Italian version, in analogy
with the English and the Spanish versions led to the
identification of 3 dimensions only. Indeed, in the
Italian version the item ‘vocalizations’ was included
in the same dimension together with ‘reaction
to palpation of the surgical wound’ and ‘reaction
to palpation of the abdomen/flank. Therefore,
this dimension has been called ‘protection of the
painful area and vocal expressions of pain. Unlike
the English version, but in analogy with results
obtained for the Spanish scale, in the Italian version
the category ‘miscellaneous behaviours’ has been
included in the dimension ‘psychomotor changes.

Thus, the Italian version of the scale shows a better
multidimensional structure with respect to the
original scale, as the presence of factors containing
more than 2 categories is considered as desirable
(Wiseman-Orr et al. 2006).

The proposed hypotheses to assess the validity
of content and construct of the scale, i.e. the
increase in pain scores after the surgical procedure
and their decrease after the administration of
analgesic therapy, respectively, have been widely
used in human medicine for the validation of pain
scales addressed to pediatric patients (Bullock and
Tenenbein 2002, Manworren and Hynan 2003). This
method has already been described in other studies
of validation of pain scales addressed to the dog
(Morton etal. 2005, Murrell et al. 2008), and allows for
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Figure 1. ROC curve and the optimal cut-off point > 7 for rescue analgesia.
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Figure 2. Diagram illustrating the optimal cut-off point for rescue
analgesia, represented by the greatest value of the sensitivity and
specificity, simultaneously.
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evaluating both the content and construct validity
as well as the responsiveness of the instrument
(Baeyer and Spagrud, 2007). Indeed, the sensitivity
to change is confirmed by variation in pain scores
obtained during the postoperative period.

In the present study, the total score and the partial
scores of the 3 subscales were significantly different
in response to surgery, analgesic administration,
and over time during the postoperative period.
This confirms the content and construct validity
and responsiveness of the Italian version of the
scale. This result coincides with the one obtained
during the validation process of the original scale in
Brazilian Portuguese, as well as with those obtained
as a result of the validation process of the English
and Spanish version (Brondani et al. 2012, Brondani
et al. 2013a, Brondani et al. 2013b, Brondani et al.
2014). The validation of the partial score of the
various subscales permits to assess separately
each aspect of the construct. This means that, it is
possible to omit the assessement of variables in a
given subscale without compromising the global
assessment of pain if there are some technical
difficulties for the evaluation of the elements in
a given subscale (e.g. the lack of equipment to
measure the blood pressure).

Criterion validity is usually assessed by the
correlation of the results obtained using the scale
to be validated with another tool, regarded as the
gold-standard (Morton et al. 2005). Due to the lack
of a validated scale for the assessment of pain in
cats to be used as a reference model, the criterion
validity was determined by comparing the scores
assigned by the Italian blinded evaluators with
those obtained by the observer who developed the
scale, which is considered the gold-standard. This
alternative method is similar to the one used by
Gauvain-Piquard and colleagues (Gauvain-Piquard
et al. 1999) to validate a scale for the assessment
of pain in children. The high degree of correlation
obtained in this study emphasizes the criterion
validity of the Italian version of the scale.

As for the internal consistency of the Italian version
of the scale, excellent results have been observed
both in relation to the total score (for which a value
of 0.949 was obtained) and in relation to subscales
1 and 2, namely ‘psychomotor changes’ and
‘protection of the painful area and vocal expressions
of pain’ Both scales were analysed individually
(obtained values: 0.949 and 0.836, respectively).
These findings, similar to the ones obtained for the
Brasilian Portuguese, the English, and the Spanish
versions (Brondani et al. 2011, Brondani et al. 2013b,
Brondani et al. 2014) show that the results obtained
by assessing the pain experienced by an animal with
the aid of the scale can be interpreted using both
the total score (overall assessment of the severity of
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the pain) or the partial score of each of the above
mentioned subscales.

In contrast, the internal consistency of the subscale
called ‘Physiological variables’” was moderate
(obtained score: 0.563). This finding differed
from that obtained both in the original Brasilian
Portuguese version (0.80) (Brondani et al. 2011) and
the English version (0.28) (Brondani et al. 2013b), but
was similar to that obtained in the Spanish version
of the scale (0.55) (Brondani et al. 2014). This result is
likely due to the close similarity of the 2 languages
(Iltalian and Spanish). The variability observed in
different languages with regard to the internal
consistency of the third subscale clearly reflects the
limits of its categories. Therefore, the dimension
‘physiological changes’should always be assessed in
combination with the other 2 dimensions.

The reliability of a rating scale, in terms of
reproducibility and stability, is a fundamental
requirement in all those cases in which the collected
data are derived from observational assessments
(Beyer and Wells 1989). Due to the observational
nature of the evaluation of pain in animals (Anil et al.
2002), the reliability both inter- and intra-observer
was evaluated with regard to the scores given by the
various blinded observers during the 2 subsequent
videoanalises. In the Italian version, all the elements
of the scale showed an appropriate degree of
reliability, since the level of correlation between
the assessments made both by different observers
and by the same observer at different times ranged
between good and very good. The calculation of the
ICC is considered as the most appropriate statistical
method for the analysis of reliability, even if it shows
some limitations with homogeneous samples (Deyo
etal. 1991).To ensure the heterogeneity of data, in the
present study analyses were performed by grouping
the 4 evaluation times (T, T, T, and T,). The reliability
of the Italian version of the scale was satisfactory
and coincides with results obtained with the original
scale in Brazilian Portuguese and with the English
and Spanish versions (Brondani et al. 2013a, Brondani
etal. 2013b, Brondani et al. 2014). The reproducibility
and stability of the scale can be attributed to the
detailed description of the categories included in the
tool; these are described in such a way as to minimize
the subjectivity of the analysis.

The availability of a minimum score (cut-off) beyond
which it is necessary to apply a rescue anagesia is an
essential requirementinarating pain scale, asithelps
the physician in choosing the analgesic treatment
(Reid et al. 2007). In the present study, the analysis
of the ROC curve was used for the determination of
this score. The same method was also used in the
validation process of the original scale, as well as
in the English and Spanish versions (Brondani et al.
2013a, Brondani et al. 2013b, Brondani et al. 2014).
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Although this statistical technique is innovative
in veterinary medicine, it has already been used in
studies focusing on human medicine (Hiinseler et al.
2011).The ROC curve analysis allows for determining
the ability of a test to discriminate groups, establish
an optimal cut-off, and compare the performance
of 2 or more tests (Streiner and Cairney, 2007).
As for the original Brazilian Portuguese scale, the
English, and Spanish versions (Brondani et al.
2013a, Brondani et al. 2013b, Brondani et al. 2014),
the cut-off identified for the Italian version is > 7,
which means that there is the need for an analgesic
therapy once a score > 8 (26.6% of the total score) is
obtained. However, the use of painkillers in animals
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