
Received: July 16, 2025. Revised: December 9, 2025. Accepted: December 9, 2025

© The Author(s) 2026. Published by Oxford University Press on behalf of the American College of Veterinary Internal Medicine.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which permits

non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact reprints@oup.com for reprints and translation

rights for reprints. All other permissions can be obtained through our RightsLink service via the Permissions link on the article page on our site—for further information please contact

journals.permissions@oup.com.

Journal of Veterinary Internal Medicine, 2026, 40(1), aalaf062

https://doi.org/10.1093/jvimsj/aalaf062

Systematic Review Small Animal Internal Medicine Neurology

A systematic review of acute pain scoring instruments 
and their measur ement properties in cat s and dogs
Jungyoon L ee1,* and Paulo V. Steagall1,2,3 

1Department of Veterinary Clinical Sciences, Jockey Club College of Veterinary Medicine and Lif e Sciences, City University of Hong Kong, Hong Kong, China
2Department of Clinical Sciences, Université de Montréal, S t-Hyacinthe, Quebec, Canada
3Centre of Animal Health and Welfare, City University of Hong Kong, Hong Kong, China
*Corresponding author: Paulo V. Steagall, Department of Veterinary Clinical Sciences, Jockey Club College of Veterinary Medicine and Life Sciences,  City  
University of Hong Kong, 31 To Yuen Street, Tat Chee Avenue, Kowloon Tong, Hong Kong, China (pmortens@cityu.edu.hk). 

Abstract 
Background: Assessment of acute pain can involve the use of pain scoring ins truments.

Hypothesis/Objectives: To evaluate the measurement properties of instruments scoring acute pain in cats and dogs according 
to the COnsensus-based Standards for the selection of health Measurement INstruments (C OSMIN) for Outcome Measurement 
Instruments (OMIs).

Animals: This study did not include live animals. 
Methods: Five bibliographic databases were searched without restrictions on date. Inclusion criteria were original studies 
reporting the development or validation of instruments assessing acute pain for cats and dogs and their measurement proper-

ties. Exclusion criteria comprised studies reporting chronic pain, no or non-ordinal scoring systems, and studies/instruments 
not in English. Two investigators reviewed study titles, abstracts, and full texts. The COSMIN Risk of Bias checklist was used 
to evaluate the following measurement properties: content validity, internal consistency, reliability, measurement error, 
criterion validity, construct validity, and responsiveness.

Results: A total of 25 studies met the inclusion criteria, with 15 instruments assessing acute pain in cats and dogs. The UNESP-

Botucatu multidimensional pain scale, its short form, and the Feline Grimace Scale demonstrated the highest quality of evi-

dence and findings, with appropriate criterion and construct validity, reliability, and responsiveness. In g eneral, instruments 
for dogs lacked development studies, thorough reporting and showed weaker evidence and lower quality of measurement

properties than the ones in cats.

Conclusions and clinical significance: The quality of evidence and gaps of knowledge across various instruments evaluating 
acute pain were identified. The measurement properties o f instruments in cats are currently superior to those in dogs.

Keywords pain measurement, pain scales, feline, c anine, COSMIN, PRISMA

Abbreviations CMPS, Glasgow composite measure pain scale; CSU-FAPS, Colorado State University feline acute pain scale; COSMIN, 
COnsensus-based Standards for the selection of health status Measurement INstrument s; FGS, feline grimace scale; NRS, numerical rating sca le; 
OMIs, outcome measurement instruments; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SDS, simple descriptive 
scale; MCPS, UNESP-Botucatu Multidimensional pain scale; UFEPS, UNESP-Botucatu feline pain scale; UMPS, University of Melbourne p ain sc ale;

VAS, visual analog scale 

Introduction 
Pain is a multidimensional and individual experience with sensory 
and emotional components that negatively affect animal welfar e.1 

Pain changes behavioral expressions, affects quality of life, and 
leads to suffering, fear, and anxiety.2 Since animals cannot self-

report pain, scoring instruments are pivotal for pain assessment, 
and they should be able to discriminate between painful and 
non-painful individuals in a repeatable manner that is eff ective 
across various settings and users. These instruments are helpful 
in guiding clinical decision-making (ie, the need for analgesics).3 

Acute pain usually arises from tissue damage and is self-limiting, 
whereas chronic pain is generally defined as ongoing pain longer 
than 3 months and can be a disease itself.4,5 Accurate recognition 
of pain is crucial in veterinary medicine; pain scoring instruments 
and their measurement pr operties have been investigated in sev -
eral species.6,7 

Clinical acute pain assessment in cats and dogs relies on the 
observation of behavioral changes, such as body posture, vocal-

ization, interaction with the observer/environment, attention t o 
the painful area, response to touch/palpation, and facial expres-

sions.1,8 Indeed, most of these behaviors are evaluated as part
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of instruments assessing acute pain in small animals. However, a 
systematic review of the measurement properties of these scales 
evaluating acute pain has not been reported yet. Measurement 
or psychometric properties, refer to the quality aspects of the 
outcome measurement instrument (OMI; ie, pain scoring instru-

ment), including validity, reliability, and responsiveness.9 The fol-

lowing measurement properties are evaluated when using the 
COnsensus-based Standards for the selection of health Measure-

ment INstruments (COSMIN) guidelines6,10: (1) content validity; 
(2) internal consistency; (3) reliability (inter- and intra-reliability); 
(4) measurement error; (5) criterion validity; (6) construct validity 
and (7) responsiveness. These properties are essential aspects of

an OMI.

Systematic reviews might compile data from various studies 
developing or evaluating OMIs; it allows for an evidence-based 
selection of an OMI to measure a construct of interest (ie, pain) in 
the target population.10,11 In this case, gaps in knowledge about 
instruments assessing acute pain in cats and dogs might be identi-

fied, providing a current state of evidence and future perspectives 
for research studies. This systematic review aimed to evaluate the 
evidence of the measurement properties of instruments scoring 
acute pain in cats and dogs using the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) and the COSMIN

guidelines.

Materials and me thods 
This systematic review is reported according to the 2024 PRISMA 
for OMIs and COSMIN guidelines version 2.0, encompassing the 
COSMIN Risk of Bias checklist version 3.0.9,11 

Databases and search terms 
Five bibliographic databases (MEDLINE via EBSCOHost, PubMed, 
Web of Science, CAB Abstracts, and SCOPUS) were searched to 
identify peer-reviewed studies without any limitations to the pub-

lication period. The search terms were refined and tested using 
PubMed and the Medical Subject Heading terms, allowing consis-

tency in indexing scientific articles. The sear ch terms were based

on previous studies,6 supported by a librarian, as follows: [(“PAIN 
MEASUREMENT∗”) or (“PAIN ASSESSMENT”) or (“PAIN SCOR∗”) or 
(“PAIN SCALE”) or (“PAIN INDEX”) or (“PAIN INDICES”) or (“PAIN 
RATING∗”) or (“PAIN INTENSI∗”) or (“PAIN THRESHOLD”) or (“PAIN 
QUANTIFICATION”) or (“PAIN EVALUAT∗”)] and [(CAT or CATS or 
FELINE∗) or (DOG or DOGS or CANINE∗)]. The search was last 
updated in February 2025. The field of construct of interest (ie, 
p ain) and type of instrument (ie, pain measurement) were limited 
to the title and abstract of the studies. The population of inter est

(ie, cat or dog) was limited to the title of the studies.

Eligibility crit eria 
The inclusion criteria consisted of original studies that reported 
the development or validation of instruments for evaluating 
acute pain in dogs and cats, as well as their measurement 
properties. Any source of acute pain was eligible. Exclusion criteria 
consisted of studies reporting the development and assessment of 
measurement properties of instruments scoring chronic pain (ie, 
osteoarthritic or neuropathic pain) or reports and instruments not 
published in English. Studies reporting indicators of pain without a 

scoring system or non-ordinal pain assessment variables were not 
included. Studies reporting the use of pain scoring instruments 
to measure constructs other than pain (eg, sedation, animal 
welfare, or quality of life), nociceptive testing alone, or surveys 
about knowledge and opinions regarding pain assessment in 
dogs and cats were also excluded. Studies reporting dichotomous 
agreement were excluded, as dichotomous agreement values 
are not considered a measurement property when evaluated

according to the COSMIN guidelines.9 

Literature sear ch 
Study titles and abstracts were initially screened for eligibility by 
the 2 investigators of the study. One investigator was a specialist 
by the American College of Veterinary Anesthesia and Analgesia 
with experience in systematic reviews (PVS), and the other was 
a final-year veterinary student (JL) who had been taught a 4-

credit course in anesthesia and pain management. Full texts were 
then selected without masking of authorship. The references were 
exported into EndNote (version 20) and Covidence (an online plat-

form integrated with the Cochrane’s review production t oolkit,

designed to streamline systematic reviews; www.covidence.org) 
for duplicate removal. The 2 investigators independently reviewed 
the full articles to confirm eligibility criteria. “Snowball” methods, 
searching references of eligible articles and electronic citation 
tr acking, were used to maximize the retrieval of relevant studies.

Data extrac tion 
The 2 investigators extracted data from selected articles using 
a predefined data collection sheet (Microsoft E xcel, Inc.) accord-

ing to the COSMIN guidelines.9 The following information was 
extracted: 

1. Characteristics of the population (species, age, sex, breed, 
sourc e, and duration of pain). 

2. Characteristics of the instrument (name/version, number of 
items or action units, scoring method such as images, video, 
or r eal-time assessment). 

3. Setting and purpose for which the instrument is intended: 
response, intervention (ie, rescue analg esia), age, clinical, or 
experiment al set ting.

Assessment of measurement properties 
The 2 investigators independently assessed the measurement 
properties of each instrument via a predesigned Excel spread-

sheet. In cases of disagreement, a consensus was reached after 
discussion between the 2 investigators. All information recor ded

followed the COSMIN guidelines,9 which were validated and 
developed to assess human patients’ reported outcomes in 
systematic reviews. An adapted COSMIN evaluation spreadsheet 
was used, excluding comprehensibility (ie, the patient’s point 
of view) and interviewing methods,12 considering the target 
population of this s tudy (ie, nonverb al animals).

The measurement properties of eligible articles were assessed 
using the COSMIN Risk of Bias checklist version 3.0, which assesses 
the methodological quality of studies on the measurement 
properties of OMIs.9 The following measurement properties
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were evaluated: (1) content validity (assessment of the items 
of the scale and calculation of content validity index); (2) 
internal consistency (correlation among the items of the scale); 
(3) measurement error (including sensitivity, specificity and 
accuracy); (4) reliability (whether the scores remain consistent 
across different observers [ie, inter-observer reliability] and 
over time [ie, intra-observer reliability]); (5) criterion validity 
(correlation of the proposed instrument with a gold-standard); 
(6) responsiveness (capability to distinguish changes over time) 
and (7) construct validity (whether the instrument measures its 
intended outcome by comparing different known groups, such

as pain scores before and after surgery) (Table 1). In veterinary 
medicine, currently, there is no established gold standard 
to evaluate p ain, whereas in humans, self-reporting pain is

possible.43 According to the COSMIN, reviewers can decide the 
appropriate OMI for correlation.9 Thus, a near-equivalent gold 
standard OMI (ie, validated pain scoring instruments) assessing 
acute pain within the same species was considered suitable 
for comparison in this study. Measurement properties were 
individually assessed for methodological quality as very good (V), 
adequate (A), doubtful (D), inadequat e (I), or not applicable (N). 
The overall rating of the study’s methodological quality was based 
on the lowest score assigned and the criteria listed in Table 1.13 

Subsequently, the quality of the findings of each study was 
rated as sufficient (+), indeterminate (?), or insufficient (−) 
(Table 2). Afterwards, the overall quality of the findings for an 
instrument measuring acute p ain was summarized as sufficient 
(+), insufficient (−), indeterminate (?), or inconsistent (+ /−). 
The rating was summarized as inconsistent when the ratings for 
individual studies were mixed (ie, both sufficient and insufficient). 
In such cases, explanations for the inconsistencies were explored. 
It is stated in the COSMIN guidelines that explanations could 
be found in aspects such as differences in target population 
within the study for a similar concept (ie, pain measurement), 
study quality (ie, a study with inadequate methodologic al quality

also presenting insufficient results), or a combination of both.9 

However, if reasons for inconsistency could not be explained, 
both reviewers could discuss and reach a consensus based on the 
av ailable evidence. In this case, an overall grading of inconsistent

(+/−) was provided, adhering to the COSMIN guidelines.9 

Following the COSMIN guidelines for systematic reviews,9 a 
Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) was employed to assess evidence quality 
of the OMI.14 The GRADE assumes that the quality of evidence is 
high, then downgrades the quality as risk of bias, inconsistency, 
imprecision, and indirectness are presented. The final quality 
of evidence for e ach measurement property was rated as 
high, moderate, low, or very low (Table 3).14 In cases where 
findings were not reported (ie, no studies available for a specific 
measurement property), the quality of evidenc e was not rated for 
that me asurement property.

Results 
Overview of s tudies 
The 2020 PRISMA flow diagram provides the identification, screen-

ing, and inclusion/exclusion of studies as part of this systematic 
review (Figure 1). A total of 354 studies were identified; 181 were 
duplicate records and removed via EndNote20 and Covidence. 

Title and abstract screening involved 173 manuscripts with an 
additional 143 records excluded. After full text screening and data 
extraction, 12 studies were excluded. Using the snowball method, 
7 additional studies were retrieved through citation searching, 
assessed for eligibility , and then included. A total of 25 studies 
were included and reported in this systematic review. The char-

acteristics of the populations and pain scoring instruments are

reported in Tables 4 and 5, respectively . 
A total of 15 unique instruments scoring acute pain were 

identified from an investigation of 25 studies. Short or modified 
instruments were evaluated separat ely and independently. In 
cats, 6 OMIs were included: the Feline Grimace Scale (FGS)15–21 

with 7 studies, the UNESP-Botucatu Multidimensional P ain Scale 
(MCP S)22–25 with 4 studies and its short version, UNESP-Botucatu 
Feline Pain Scale (UFEPS-SF)24,26 with 2 studies, the revised 
Glasgow Composite Measure Pain Scale—Feline (rCMPS-F)27 

with 1 study, the embedded facial image version of CMPS-Feline 
(CMPS -F)19,28 with 2 studies, and the Colorado State University 
Feline Acute Pain Scale (CSU-FAPS)19,29 with 2 studies (Table 5). 
In dogs, 6 instruments were investigated: the Glasgow Composite 
Measure Pain Scale—Canine (CMPS)30,31 with 2 studies, its short 
form (CMPS-SF) with 3 studies,32–34 its modified form with 1 
study,35 the University of Melbourne Pain Scale (UMP S)36 with 1 
study, and the 4A-VET37 and its modified form38 with 1 study each. 
Three additional OMIs were evaluated: the Visual Analog Scale 
(VAS) with 3 studies,25,34,39 the Numerical Rating Scale (NR S)34,40 

with 2 studies, and the Simple Descriptive Scale (SDS)34 with 1 
study (Table 5). 

Measurement pr operties 
The summary of the number of studies, methodological quality, 
the summarized quality of results for each measurement property, 
and evidence of an OMI are presented in Table 6. The pain scales 
developed for assessing acute pain in cats had more comprehen-

sively reported measurement properties and were supported by 
higher quality evidence than those in dogs. The MCPS, UFEPS-

SF, and FGS15,22–24,26 presented high-quality evidence and suffi-

cient results across all 7 measurement properties, supported by 
a robust number of studies compared to other instruments. In 
contrast, instruments scoring acute pain in dogs generally lacked 
development studies, thorough reporting and showed we aker evi-

dence and lower quality of findings across their 7 measurement 
properties than the instruments applied to cats.

There was a variability in the available evidence across the 
different instruments and their measurement properties (Table 6). 
Reliability, construct validity, and criterion validity were the most 
frequently reported and evaluated in 11, 10, and 8 instruments, 
respectively. Appropriate information on the scale development 
of the CMPS-F, CSU-FAPS, 4A-VET, modified 4A-VET, and modified

CMPS was unavailable.

Discussion 
This systematic review identified and evaluated 15 OMIs assessing 
acute pain in cats and dogs based on 25 eligible studies. The 
included OMIs encompassed multidimensional (eg, affective-

emotional, cognitive, and sensory aspects of pain) and unidimen-

sional (eg, pain intensity) tools, with pain scoring instruments 
for cats generally supported by a greater volume and quality
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Table 1 Criteria for the assessment of methodological quality, adapted from COnsensus-based standards for the selection of health status measurement 
INs truments guidelines. 

Instrument 
c omponent 

Categories Rating crit eria 

Scale development 1a. General design 
r equirements 

1. Is a clear description provided of the construc t to be me asured? 
2. Is the origin of the construct clear: was a theory, conceptual framework or disease model used or 

clear r ationale provided to define the construct t o be me asured? 
3. Is a clear description provided of the target population and context for which the scale was 

developed? 
4. Was the scale development study performed in a sample representing the target popula tion? 1b. Scale 

development 1. Was an appropriate method used to identify relevant items for a new s cale? 
2. Was a skilled observer or group of observers (experts in the field) used to define the items ? Measurement 

pr operties 
2a. Internal 
consistency 1. Was the internal consistency calculated and report ed? 

2. Were there any other important flaws ? 2b. R eliability 
1. Was INTER-rater reliability r eported? 

Was the number of raters appropriate for INTER-rat er reliability tes ting? 
a. Was the statistical method for calculating INTER-rater r eliability appropriate ? 

2. Was INTRA-rater reliability r eported? 
Was the time interval appropriate for INTRA-rater reliability testing ? 

a. Were the test conditions similar for the measurements? eg, type of adminis tration, 
environment, instruc tions 

b. Was the statistical method for calculating INTRA-rater r eliability appropriate ? 
3. Were there any other import ant flaws ? 

2c. Measurement 
err or 

1. Were sensitivity, specificity and/or accuracy determined? 
2. Were there any other import ant flaws ? 

2d. Criterion validity 1. Was criterion validity r eported? 
2. Is it clear what the gold standard or o ther method me asure(s)? 
3. Were the measurement properties of the gold standard or other v alidated method adequat e? 
4. Was the statistical method appropriate for the hypotheses to be tes ted? 
5. Were there any other import ant flaws ? 

2e. Hypothesis 
testing for cons truct 
v alidity 

1. Was construct validity r eported? 
2. Was an adequate description provided of important charact eristics of the subgr oups? 
3. Was the statistical method appropriate for the hypotheses to be tes ted? 
4. Were there any other import ant flaws ? 

2 f. Responsiveness 1. Was responsiveness r eported? 
2. Was an adequate description provided of the intervention given ? 
3. Was the statistical method appropriate for the hypotheses to be tes ted? 
4. Were there any other import ant flaws ? 

of evidence than those for dogs. A subset of these instruments 
(MCPS, UFEPS-SF and FGS) presented robust measur ement

properties.15,22–24,26 Our findings highlight an apparent disparity 
in the quality of psychometric evaluation among existing pain 
scales, with critical properties such as content validity and 
responsiveness underreported in many cases. These results 
underscore the ongoing need for rigorous development and 
v alidation of pain assessment tools and provide a foundation 
for targeted improvements in clinical and research practice.

Content validity can be determined using relevance, compre -
hensiveness, and comprehensibility.9 It measures the extent of 
the appropriateness of the content reflecting the construct to be 
measured (ie, acute pain). Content validity of the VAS, NRS, and 
SDS was not r ated, as they are not species-specific and report 
numerical values assigned from the assessor’s subjective point

of view.6,41 The MCPS, UFEPS-SF, rCMPS-F, FGS, UMPS, CMPS, 
and CMPS-SF (n = 7) reported scale development studies, while 
CMPS-F, CSU-FAPS, 4A-VET, modified 4A-VET, and modified CMPS 
(n = 5) lacked similar reporting. The 4A-VET and its modified form 
mentioned a scale development study, but the full manuscript 

could not be found on online databases.37,38 The development 
studies for the CMPS-F and the modified CMP S have not been 
reported,28,35 likely because the 2 instruments were created 
based on existing scales (ie, rCMPS-F and CMPS, respectively). 
However, the COSMIN manual indicates that sub-scales should 
be assessed separately.9 The lack of development studies is a 
critical limitation.9 If a scale does not appropriately measure what 
it claims, other measurement pr operties might be regarded as 
less reliable.

Internal consistency refers to the correlation among the scale 
items, generally determined by Cronbach’s α.9,42 Other methods 
are possible, such as item-total correlation, where each item of 
the scale can be correlated when 1 item is omitted, and the items 
can be adjusted based on correlations.42 The COSMIN risk of bias 
checklist indicates Cronbach’s α as the criterion for quality of find-

ings. The MCPS, UFEPS-SF, FGS, 4A-VET, and CMPS ( n = 5) reported 
internal consistency.15,22,23,26,30,37 Among the 5 instruments, all 
showed high quality of evidence with sufficient (+) results except 
the CMPS,30 which had insufficient (−) results with a Cronbach’s 
α value <.70. This indicates that items of the instrument were
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Table 2 Criteria for the quality of findings and summary, adapted from COnsensus-based standards for the selection of health status measurement 
INstruments guidelines. 

Instrument 
c omponent 

Categories Rating crit eria 

Scale development 1a. General design 
r equirements 

(+): The model/stimulus are relevant AND all items refer to relevant aspects of the construct to be 
measured AND are relevant for the target population AND contex t of use. 
(?): Not all information for (+) r eported OR potential biases identified 
(−): Criteria for (+) not met AND substantial bias identified. 

Measurement 
pr operties 

2a. Internal 
consist ency 

(+): At least low-quality evidence for sufficient unidimensionality AND Cronbach’s α ≥ .70 
(?): Criteria for “at least low evidence for sufficient unidimensionality” no t met OR Evidence for 
insufficient unidimensionality OR Not enough information Reported 
(−): At least low-quality evidence for sufficient unidimensionality AND Cronbach’s α  <  .70. 

2b. Reliability (+): ICC or (weighted) κ or Pearson/Spearman correlation ≥0.70 
(?): Not enough inf ormation reported 
(−): ICC or (weighted) κ or Pearson/Spearman correlation < 0.70. 

2c. Measurement 
err or 

(+) Accuracy > 80% 
(?) Not defined OR > 60 and < 80% 
(−) Accuracy < 60%. 

2d. Criterion validity (+): Correlation with gold standard ≥0.70 OR AUC ≥0.70 
(?): Not enough information report ed 
(−): Correlation with gold standard < 0.70 OR AUC < 0.70. 

2e. Hypothesis 
testing for cons truct 
v alidity 

(+): ≥75% of the results are in accordance with the predefined hypothesis 
(?): No relevant results were f ound 
(−): ≥75% of the results deviates from the predefined hypot hesis. 

2f. Responsiveness (+): ≥75% of the results are in accordance with the predefined hypothesis OR AUC ≥0.70 
(?): No relevant results were found 
(−): ≥75% of the results deviate from predefined hypotheses OR AUC < 0.70. 

Figure 1 Preferred reporting items for systematic reviews and meta-analyses- COnsensus-based standards for the selection of health status 
measurement INstruments flow diagram for new systematic reviews which included searches of da tabases, registers and other sources. Source: Page MJ , 
et al. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. This work is licensed under CC BY 4.0. To view a copy of this license, visit https://creativecommons.org/ 
licenses/by/4.0/ 
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Table 3 Definitions of quality levels from COnsensus-based standards for the selection of health status measurement INs truments guidelines. 

Quality level Definition 

High We are very confident that the true measurement property lies close to that of the estimate∗ of the measurement property 
Moderate We are moderately confident in the measurement property estimate: the true measurement property is likely to be close to the 

estimate of the measur ement property, but there is a possibility that it is substantially diff erent 
Low Our confidence in the measurement property estimate is limited: the true measurement property may be substantially different 

fr om the estimate of the me asurement pr operty 
Very low We have very little confidence in the measurement property estimate: the true measurement property is likely to be 

substantially diff erent from the estimate of the me asurement pr operty 

∗Estimate of the measurement property refers to the pooled or summarized result of the measurement property of an Outcome Measurement Instrument. These 
definitions were adapted from the Grading of Recommendations Assessment, Development, and Ev aluation (GRADE) appr oach. 

not homogeneous. Internal consistency is usually reported with 
the development of the OMI as it evaluates whether the items are 
appropriate for the measured construct (ie, acute pain). This might 
partially explain the limited number of instruments to report inter-

nal consistency, as development or content validity has not been 
reported for some scales. Additionally, internal c onsistency is irrel-

evant for unidimensional scales with single numerical or descrip-

tive v alues (ie, VAS, NRS, and SDS).

Measurement error is the precision of a score.9 In this system-

atic review, if the study reported sensitivity, specificity, accuracy, 
or area under the curve, they were considered measurement error. 
The COSMIN guidelines state that any of these parameters above 
80% or 90% is considered sufficient. Three instruments (MCPS, 
UFEP S-SF, and FGS) reported measurement error and were rated 
as high-quality evidence with sufficient results.23–25 Measurement 
error is an area that OMIs require more attention, as it has been 
vastly underreported. For example, it is vital to determine the 
ability of a p ain scoring instrument to discriminate true positive 
and true nega tive scores during pain assessment.

Reliability refers to whether the scores remain consistent 
across different raters (ie, inter-rater reliability) or within 1 rater 
over time (ie, intra-rater reliability).9 The COSMIN checklist 
does not distinguish intra- or inter-rater reliability. Therefore, 
both were investigated separately in this systematic review. 
Reliability c an be assessed by evaluating the interclass correlation 
coefficient , κ value or correlation (ie, Pearson or Spearman).42 

Values ≥0.70 are considered sufficient (+). Reliability was the 
most reported measurement property and was included in 11 
out of 15 instruments. The MCPS, UFEPS-SF, FGS, C SU-FAPS, 
CMPS-SF, VAS, and NRS (n = 7) w ere considered high-quality

evidence.15,17–19,23–26,29 Inconsistent (+/−) quality of results was 
recorded for the CSU-FAPS, CMPS-SF, and VAS (n = 3).19,25,29,33,34 

For these 3 OMIs, there were only 2 studies investigating reliability; 
1 showed sufficient results and the o ther showed insufficient 
results.19,25,29,32–34,39 According to the COSMIN guidelines, an 
option exists to consider differences in study quality. However, the 
authors considered it inappropriate to summarize very good and 
adequate results based only on 2 studies. Hence, the summarized 
result was r ated as inconsistent. The CMPS-F and modified 4A-

VET (n = 2) showed low quality of evidence.19,38 The 4A-VET and 
SDS (n = 2) were rated v ery low with insufficient summarized

findings.37,39 The 4 OMIs listed each had only 1 study assessing 
reliability. In this study, the quality of evidence is downgraded due 
to the severe risk of bias when only 1 study is available, which is 
rated as doubtful or inadequate.9 

Criterion validity is assessed by analyzing the correlation of 
the proposed instrument with a gold-standard OMI.9 The MCPS, 
UFEPS-SF, rCMPS-F, FGS, CSU-FAPS, VAS, and NRS (n = 7) reported 
criterion validity.15,23,24,26,27,29,34 All displayed high quality of 
evidence except rCMPS-F and CSU-FAPS (n = 2), which were rat ed

low.27,29 The latter was attributed to poor methodological quality. 
Furthermore, the lack of a universally accepted gold standard 
instrument for evaluating acute pain in dogs and cats presents 
inherent challenges in establishing crit erion validity. This limita-

tion is particularly evident with older OMIs, such as the UMPS

or CMPS.30,36 As a result, these instruments might be unable to 
report criterion validity according to contemporary methodologi-

cal standards. Furthermore, OMIs have been developed and inves-

tigated using differing comparators with varying criteria, as there 
was no existing set standard to reference. This heterogeneity in 
validation approaches poses a challenge when attemp ting to rate 
the evidence of instruments over time. For instance, some instru-

ments were compared to NRS or SDS,27,31,34,35 which are uni-

dimensional scales that are more prone t o subjectivity by the 
assessor.44 Other instruments assessed the correlation between 
psychometric instruments within the same species.15,24,26,29 Cri-

terion validity is better assessed using robustly validated scoring 
instruments assessing the same construct (ie, acut e pain) within 
the same population (ie, cats or dogs).

Responsiveness is the ability of the instrument to detect 
changes over time, especially after an intervention.9 In this 
systematic review, responsiveness was considered a significant 
decrease in pain scores after the administration of analgesia. 
Responsiveness was the second least reported me asurement 
property with studies including the MCPS, UFEPS-SF, rCMPS-F,

and FGS.15,16,18,23,24,26,27 Most of these instruments recorded 
a high quality of evidence with sufficient results, describing the 
provided analgesic intervention and confirming their hypothesis 
using statistical tests such as paired t-tests or the Wilcoxon signed 
rank test to compare pain scores. The summarized findings 
were also sufficient, indicating that ≥75% of the results wer e 
in accordance with the predefined hypothesis of the study. The 
rCMPS-F displayed low evidence with sufficient results due to

the methodology of 1 study being rated as doubtful.27 Several 
pain scoring instruments lack the reporting of responsiveness 
and should be the focus of future research; it is fundamental to 
know if the instrument is responsive after appropriate analgesia 
so treatment efficacy c an be evaluated.

Construct validity assesses the extent to which the instrument 
measures its intended outcome by comparing different known
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Table 4 Characteristics and demographics of the population involved in studies reporting measurement properties of acute pain scoring instruments in 
cats and d ogs. 

Species, 
ins trument 

Reference Number of animals 
(and/ or gr oups) 

Age Sex 
(%Female; F) 

Breed Source and duration of pain 

Cat, FGS 15 Development: 51 cats 
Validation: 55 cats 

6.3 ± 3.6 years Controls: F (75%) 
Painful F ( 54%) 

Various Naturally occurring acute pain, 
video-recorded and assessed. Painful 
cats were assessed an hour after 
analgesic treat ment. 

Cat, FGS 16 65 cats 1.37 ± 0.9 years F (100%) Various Pain from ovariohysterectomy, 
evaluated at baseline, 15 min after 
sedation, and at 0.5, 1, 2, 3, 4, 6, 8, 12, 
and 24 h after extubation using the 
FGS in real-time (FGS-RT). Cats were 
video recorded simultaneously at 
baseline, 15 min after sedation, and 
at 2, 6, 12, and 24 h aft er extubation 
for subsequent imag e assessment .

Cat, FGS 17 24 cats 6 ± 3.3 years F (54.2%) Various Pain from oral treatment (dental 
extractions). Images of cat faces were 
captured from video recordings at 6 h 
post operatively (day 1), day 6, and 
before and after rescue analg esia. 

Cat, FGS 18 36 cats Mean: 15 ± 4.7 
weeks 

F (100%) Various Pain from ovariohysterectomy, 
assessed in real time before surgery 
and  1,  2,  4,  6,  8,  1  2,  and  24  h  
postoperative (UFEPS -SF) and 
videotaped (FGS). 

Cat, FGS; 
CMPS-F; 
C SU-FAPS 

19 20 cats Information 
unav ailable 

Information 
unav ailable 

Information 
unav ailable 

Routine neutering (spay or 
castration), assessed pre- and 
post-operatively. 

Cat, FGS 20 10 (images of) cats Information 
unav ailable 

Information 
unav ailable 

Information 
unav ailable 

Differing degrees of naturally 
occurring pain secondary to medical 
conditions or surger y. 

Cat, FGS 21 100 (images of) cats Information 
unav ailable 

Information 
unav ailable 

Information 
unav ailable 

Differing degrees of naturally 
occurring pain secondary to medical 
conditions or surger y. 

Cat, MCPS 22 40 cats under 
ovariohysterec tomy 

Information 
unav ailable 

F (100%) Information 
unav ailable 

Pain from ovariohysterectomy was 
assessed an hour after, then at 
regular int ervals for 7 days aft er 
analg esia. 

Cat, MCPS 23 Phase 1: 30 cats 
Phase 2: 28 cat s 

Phase 1: 14.1 ± 5.2 
months 
Phase 2: 8.5 ± 4.2 
months; 11.4 ± 5.5 
months 

F (100%) Phase 1: 
Mixed 
Phase 2: 
Domestic 
Short Hair 

Pain from ovariohysterectomy was 
observed at 4 time points 
(preoperative, 30 min t o 1, 4, and 24 h 
postoperatively). 

Cat, MCPS; 
UFEPS -SF 

24 40 cats 3.8 ± 4.3 years F (34%) Mixed Pain management for clinical (n = 20) 
or surgical (n = 20) care. Evaluated 
before premedication and at every 
hour from 1 to 6 (or 6.5 in case of 
rescue analg esia) after extub ation. 

Cat, MCPS; 
VA S 

25 45 cats Information 
unav ailable 

F (100%) Mixed Pain from ovariohysterectomy was 
assessed prior to anesthesia and 0.5, 
1, 2, 3, 4, 6, and 8 h pos toperatively. 

Cat, UFEPS-SF 26 30 cats Information 
unav ailable 

F (100%) Information 
unav ailable 

Pain from ovariohysterectomy was 
assessed preoperatively, 30-60 min 
after surgery, and 4 h after 
interv ention analg esia. 

Cat, rCMPS-F 27 Study 1: 25 cats 
Study 2: 116 cat s 

Study  1:  Range:  8  
weeks-19 years; 
Mean: 5 years 8 
month 
Stu  dy  2:  Range:  9  
weeks-22 year s 

Study 1: F (68%) 
St udy 2: F (44%) 

Mixed Study  1:  Admitted  for  surgery,  
traumatic or medical conditions 
requiring analgesic treatment. 
Study 2: Postoperative care or 
admit ted for any acutely painful 
trauma or medical condition in 
multiple loc ations. 

(continued) 
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Table 4 Continued 

Species, 
ins trument 

Reference Number of animals 
(and/ or gr oups) 

Age Sex 
(%Female; F) 

Breed Source and duration of pain 

Cat, CMPS-F 28 119 cats Range: 1-240 
months; Median: 63 
months 

F (45.4%) Information 
unav ailable 

Undergoing postoperative care or 
having been admitted for surgery, 
acute painful trauma, or medic al 
c ondition. 

Cat, CSU-FAPS 29 68 cats 
21 cats for inter rater , 
47 for validity 

Range: 0.3-4 years; 
Median: 1 ye ar 

F (100%) Mixed Pain from ovariohysterectomy. 
Inter-rater reliability: Pain assessed 
6 h postoperatively. 
Convergent validity: Pain assessed in 
the morning and evening of days 1 
and  2,  then  the  morn  ing  of  d  ay  3  .

Dog, UMPS 36 48 dogs Range: 5 
months-6.5 years; 
Me an: 19 months 

Information 
unav ailable 

21 purebred, 
12 mixed 

Dogs undergoing general anesthesia 
only or also undergoing 
ovariohysterectomy. Scored at 0, 1, 2, 
3, 6, 8, 12, and 18 h aft er extuba tion. 

Dog, CMPS 30 No animals 
investigated

- - - -

Dog, CMPS 31 80 dogs Range: 5 months-15 
years 

F (48.8%) Variety Pain after orthopedic surgery, soft 
tissue surgery, and medical 
conditions. Assessed the following 
day after surger y (19-29 h after 
sur gery). 

Dog, CMPS-SF 32 122 dogs No restrictions No restrictions No 
restric tions 

Undergone surgery with no 
restriction  of  type  of  s  urgical  
procedur e. 

Dog, CMPS-SF 33 45 dogs Range: 3-195 
months; Median: 75 
months 

F (51.1%) 16 breeds 
involved 

Undergone different surgical 
procedures or had underlying 
medical conditions e xpected to be 
painful. 

Dog, VAS; 
NRS; CMP S-SF 

34 31 dogs Information 
unav ailable 

Information 
unav ailable 

Information 
unav ailable 

After recovery from anesthesia, 
videotaped over a 2-month period. 

Dog, Modified 
CMP S 

35 60 dogs Range: 3 months-13 
years; Mean: 6.2 
ye ars 

F (51.7%) Variety Pain from soft tissue or orthopedic 
surgery. 

Dog, 4A-Vet 37 25 dogs Information 
unav ailable 

Information 
unav ailable 

Information 
unav ailable 

Postoperative pain managed with 
placebo, preemptive and multimodal 
analgesia, and preemptive analgesia 
with oral tramadol, assessed within a 
48-hour fr ame. 

Dog, 4A-VET 
modified 

38 16 dogs Range: 2-5 years F (50%) 16 beagles Three methods of bone marrow 
aspiration: iliac under sedation, 
s ternum with and without s edation. 

Dog, NRS, 
SDS, VAS 

39 50 dogs Information 
unav ailable 

Information 
unav ailable 

Mixed Underwent various surgical 
procedures, assessed 1 h after 
surgery (group 1), 21-27 h after 
sur gery (group 2), and bot h (group 3). 

groups. 9 This study focused on the significant differences in 
pain scores between painful and pain-free groups (ie, pain 
scores should be higher in painful than in pain-free individuals). 
Construct validity was the second most reported measurement 
property, including 10 OMIs (MCPS, UFEPS-SF, CMPS-F, FGS, 
4A-VET and its modified form, UMPS, CMP S, CMPS-SF and its

modified form).15,16,18,22–24,26,28,32,35–38 Results were mixed 
regarding the quality of evidence, but they generally scored “high” 
or “moderate,” and most results were deemed sufficient. The 
CMPS-F, 4A-VET, and UMPS were rated “low” re garding quality 
of evidence. rCMPS-F reported construct validity,27 but it was 

regarded as testing responsiveness rather than construct validity, 
since subgroups were not compared. Overall, the reporting of 
measurement properties was incomplete across many instru-

ments. This could be p artially attributed to the advent of subscales 
or modified versions of original instruments rated independently .9 

As a result, the number of studies and their measurement 
properties might be dispersed across related, but distinct 
instruments. This dispersion might have led to an apparent lack 
of comprehensive reporting for specific instruments, as evidence 
that might otherwise be considered collectively was instead 
fragmented across subscales. For example, a single study used
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Table 5 Characteristics of the acute pain scoring instruments in cats and dogs investigated in this study. 

Species, 
instrument Re fs 

Source/model 
of p ain 

Number of items Method of 
sc oring 

Response 
op tions 

Range of 
scores (t otal) 

Analgesic 
interv ention 

Feline, F GS15–21 Several 
(naturally 
oc curring) 

5—ear position, orbital tightening, 
muzzle tension, whiskers c hange, 
and he ad position 

Screenshots 
from videos 

0—1—2 Sum/10 = 0-1.0 
(1.0) 

YES; > 0.39/1.0 
∗ 

Feline, MCP S22–25 Ovariohysterec-

tomy 
4—psychomotor, protection of 
wound, physiologic, and v ocal 
expr ession 

Videotaping 0-1-2-3 Sum: 30 YES; > 7/30 

Feline, 
UFEPS-SF24,26 

Ovariohysterec-

tomy 
4—posture, comfort, reaction to 
palpation, and miscellaneous 
behavior s 

Videotaping 
and real time 

0-1-2-3 Sum: 12 YES; ≥4/12 

Feline, rCMPS -F27 Several 
(naturally 
oc curring) 

4—observation, approach and 
interaction, palpation, g eneral 
impr ession 

0-1-2-3-(4) Sum: 16 YES; ≥4/16 

Feline, 
CMPS -F19,28 

Several 
(naturally 
oc curring) 

4—observation, approach and 
interaction, palpation, and general 
impr ession 

Photographs 0-1-2-3-(4) Sum: 20 YES; ≥5/20 

Feline, 
CSU-FAP S19,29 

Ovariohysterec-

tomy 
3—psychological & behavioral, 
response to palpation, and b ody 
tensio n 

Real time 0-1-2-3-4 Sum: 4 NO 

Canine, UMP S36 Postoperative 
pain (Ovariohys-

terectom y) 

6—physiologic data, response to 
palpation, activity, mental status, 
postur e, and vocaliza tion 

Video 
recordin g 

0-1-2-3 Sum: 27 YES; Score not 
indic ated 

Canine, 
CMP S30,31 

Medical and 
surgical pain 

7—posture, comfort, vocalization, 
attention to wound, demeanor, 
mobility, and response to touch 

Real time Ticking 
checkbox es 

Sum: 29 
checkbo xes 

YES; 10-14 

Canine, 
CMPS-SF32–34 

Postoperative 
pai n 

6—vocalization, attention to 
wound, mobility, response to 
touch, demeanor , and 
posture/ activity 

Real time 0-1-2-3-4-(5) Sum: 24; 20 (if 
mobility c annot 
be assessed) 

YES; ≥6/24; 
≥5/20 (mobility 
no t assessed) 

Canine, Modified 
CMP S35 

Pain from 
orthopedic or 
soft tissue 
surgery 

4—looking at dog, putting lead on 
dog and out of k ennel, and 
palpation of wound 

Real time Ticking 
checkbox es 

Information not 
av ailable 

NO 

Canine, 4A-VET37 Several, from 
surg ery 

6—global subjective appreciation, 
general attitude, interactive 
behavior, gait evaluation, reaction 
to the surgical wound p alpation, 
and intensity of the reaction 

Real time 0-1-2-3 Sum: 18 YES; 11 > 18 

Canine, 4A-VET 
modified38 

Bone marrow 
aspir ation 

4—Global subjective pain score, 
general attitude, reaction to 
handling of the affected ar ea, and 
intensity of the reaction 

Real time 0-1-2-3 Sum: 12 NO 

Feline/Canine, 
VA S25,34,39 

Several 1 Variable 100 mm Sum: 100 mm NO 

Feline/Canine, 
NR S34,40 

Several 1 Variable 0-10 Sum: 10 NO 

Feline/Canine, 
SDS34 

Several 1 Variable Variable Variable NO 

References are reported in superscript . Abbreviations: FGS = Feline Grimace Scale; MCPS = UNESP-Botucatu Multidimensional Pain Scale; UFEPS-SF = UNESP-
Botucatu Feline Pain Scale- Short Form; rCMPS-F = Revised Glasgow Composite Measure Pain Scale—Feline; CMPS-F = Glasgow Composite Measure Pain Scale— 
Feline; CSU-FAPS = Colorado State University Feline Acute Pain Scale; CMPS = Glasgow Composite Measure Pain Scale—Canine; CMPS-SF = Glasgow Composite 
Measure Pain Scale—Canine, Short Form; UMPS = University of Melbourne Pain Scale; 4A-VET = 4A-Vet Pain Scale; VAS = Visual Analog Sc ale; NRS = Numerical Rating 
Scale; SDS = Simple Descriptive Sc ale. 

the modified CMPS and reported only 1 measurement property .35 

Additionally, pain scoring instruments supported by only 1 study 
often failed to report a comprehensive range of measurement 
properties. This poses a problem as the quality assessment 
is based on limited data, which might not fully represent the 

ins trument’s performance. As a result, some instruments such as 
the CMPS-F, 4A-VET and it s modified form showed low evidence

quality and insufficient findings.28,37,38 

This systematic review has limitations that could alter 
the interpretation and generalizability of the findings. Our
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Table 6 Summary of the consensus ratings given for each acute pain scoring instrument regarding their measurement properties including the number 
of st udies, methodological quality, quality of results and o verall quality of e vidence.  

Species, 
instrument Re fs 

Measurement Property Total number 
of studies 

Methodological 
quality: number of 
studies 

Summarized 
quality of 
r esults 

Overall 
quality of 
e vidence 

Cat, F GS15–21 General design requirements and 
development 

1 A:1 + High 

Internal consistency 1 V:1 + High 
Reliability 6 V:5 

D:1 
+ High 

Measurement error 1 V:1 + High 
Criterion validity 1 V:1 + High 
Construct validity 3 V:3 + High 
Responsiveness 3 V:3 + High 

Cat, MCP S22–25 General design requirements and 
development 

2 V:2 + High 

Internal consistency 2 V:2 + High 
Reliability 3 V:2 + High 

D:1 ? ? 
Measurement error 3 V:2 + High 

I: 2 ? ? 
Criterion validity 2 V:1 

A:1 
+ High 

Construct validity 3 V:1 
A:1 
D:1 

+ High 

Responsiveness 2 V:2 + High 
Cat, 
UFEPS-SF24,26 

General design requirements and 
development 

1 V:1 + High 

Internal consistency 1 V:1 + High 
Reliability 2 V:2 + High 
Measurement error 2 V:2 + High 
Criterion validity 2 V:2 + High 
Construct validity 2 V:1 

A:2 
+ High 

Responsiveness 2 V:2 + High 
Cat, rCMPS -F27 General design requirements and 

development 
1 V:1 + High 

Internal consistency 0 No studies available ? ? 
Reliability 0 No studies available ? ? 
Measurement error 0 No studies available ? ? 
Criterion validity 1 D:1 + Low 
Construct validity 0 I:1 ? ? 
Responsiveness 1 D:1 + Low 

Cat, CMPS -F19,28 General design requirements and 
development 

0 No studies available ? ? 

Internal consistency 0 No studies available ? ? 
Reliability 1 D:1 + Low 
Measurement error 0 No studies available ? ? 
Criterion validity 0 No studies available ? ? 
Construct validity 1 D:1 + Low 
Responsiveness 0 No studies available ? ? 

Cat, 
CSU-FAP S19,29 

General design requirements and 
development 

0 No studies available ? ? 

Internal consistency 0 No studies available ? ? 
Reliability 2 V:1 

D:1 
+/− High 

Measurement error 0 No studies available ? ? 
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Table 6 Continued. 

Species, 
instrument Re fs 

Measurement Property Total number 
of studies 

Methodological 
quality: number of 
studies 

Summarized 
quality of 
r esults 

Overall 
quality of 
e vidence 

Criterion validity 1 D:1 - Low 
Construct validity 0 No studies available ? ? 
Responsiveness 0 No studies available ? ? 

Dog, UMP S36 General design requirements and 
development 

1 A:1 + Moderate 

Internal consistency 0 No studies available ? ? 
Reliability 0 No studies available ? ? 
Measurement error 0 D:1 ? ? 
Criterion validity 0 No studies available ? ? 
Construct validity 1 D:1 + Low 
Responsiveness 0 No studies available ? ? 

Dog, CMP S30,31 General design requirements and 
development 

1 I:1 + Low 

Internal consistency 1 V:1 − High 
Reliability 0 No studies available ? ? 
Measurement error 0 No studies available ? ? 
Criterion validity 0 No studies available ? ? 
Construct validity 1 V:1 + High 
Responsiveness 0 No studies available ? ? 

Dog, 
CMPS-SF32–34 

General design requirements and 
development 

1 A:1 + Moderate 

Internal consistency 0 No studies available ? ? 
Reliability 2 V:2 +/- High 
Measurement error 2 A:2 ? ? 
Criterion validity 1 V:1 ? ? 
Construct validity 1 V:1 + High 
Responsiveness 0 No studies available ? ? 

Dog, modified 
CMP S35 

General design requirements and 
development 

0 No studies available ? ? 

Internal consistency 0 No studies available ? ? 
Reliability 0 No studies available ? ? 
Measurement error 0 No studies available ? ? 
Criterion validity 0 No studies available ? ? 
Construct validity 1 A:1 + Moderate 
Responsiveness 0 No studies available ? ? 

Dog, 4A-VET37 General design requirements and 
development 

0 No studies available ? ? 

Internal consistency 1 V:1 + High 
Reliability 1 I:1 ? Very Lo w 
Measurement error 0 No studies available ? ? 
Criterion validity 0 D:1 ? ? 
Construct validity 1 A:1 − Moderate 
Responsiveness 0 No studies available ? ? 

Dog, modified 
4A-VET38 

General design requirements and 
development 

0 No studies available ? ? 

Internal consistency 0 No studies available ? ? 
Reliability 1 D:1 − Low 
Measurement error 0 No studies available ? ? 
Criterion validity 0 D:1 ? ? 
Construct validity 1 D:1 − Low 
Responsiveness 0 No studies available ? ? 

Cat/Dog, 
VA S25,34,39 

General design requirements and 
development 

0 No studies available ? ? 

(continued) 
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Table 6 Continued. 

Species, 
instrument Re fs 

Measurement Property Total number 
of studies 

Methodological 
quality: number of 
studies 

Summarized 
quality of 
r esults 

Overall 
quality of 
e vidence 

Internal consistency 0 No studies available ? ? 
Reliability 2 V:1 

D:1 
+/− High 

Measurement error 0 No studies available ? ? 
Criterion validity 1 V:1 − High 
Construct validity 0 No studies available ? ? 
Responsiveness 0 No studies available ? ? 

Cat/Dog, 
NR S34,40 

General design requirements and 
development 

0 No studies available ? ? 

Internal consistency 0 No studies available ? ? 
Reliability 1 V:1 + High 
Measurement error 1 A:1 ? ? 
Criterion validity 1 V:1 + High 
Construct validity 0 No studies available ? ? 
Responsiveness 0 No studies available ? ? 

Cat and Dog, 
SDS34 

General design requirements and 
development 

0 No studies available ? ? 

Internal consistency 0 No studies available ? ? 
Reliability 1 I:1 − Very lo w 
Measurement error 0 No studies available ? ? 
Criterion validity 0 No studies available ? ? 
Construct validity 0 No studies available ? ? 
Responsiveness 0 No studies available ? ? 

Refs: References, written in superscript. Methodological quality: “V” (very good), “A” (adequate), “D” (doubtful) and “I” (inadequate). Quality of results: “ +” 
(sufficient), “−” (insufficient), “ +/−” (inconsistent), or “?” (indeterminate). Quality of Evidence: High, Moderate, Low, Very Low or Unknown. Note: Data retrieved 
from the articles included in this systematic review and reported herein are subject to bias or error attributable to any misinterpretation or uncle ar reporting of 
the result s. Abbreviations: FGS = Feline Grimace Scale; MCPS = UNESP-Botucatu Multidimensional Pain Scale; UFEPS-SF = UNESP-Botucatu Feline Pain Scale- Short 
Form; rCMPS-F = Revised Glasgow Composite Measure Pain Scale—Feline; CMPS-F = Glasgow Composite Measure Pain Scale—Feline; CSU-FAPS = Colorado State 
University Feline Acute Pain Scale; CMPS = Glasgow Composite Measure Pain Scale—Canine; CMPS-SF = Glasgow Composite Measure P ain Scale—Canine, Short 
Form; UMPS = University of Melbourne Pain Scale; 4A-VET = 4A-Vet Pain Scale; VAS = Visual Analog Scale; NRS = Numerical Rating Scale; SDS = Simple Descriptive 
Sc ale. 

assessments might be biased due to the subjective nature of 
data and methodology evaluation. An attempt to reduce bias 
was made by using 2 investigators. Additionally, the lack of a 
third reviewer with expertise in the field is also a limitation that 
could have contributed to a biased interpretation when reaching 
consensus. Moreover, an important conceptual point is that an 
OMI is never absolutely validated as evidence accumulates over 
time as studies continue to test and support the instrument’s 
measurement properties. Some information in the original 
manuscripts might have been missing or inadequately reported, 
which limits the ability to fairly and consistently assess the 
quality of evidence. Consequently, assessments might have 
been less reliable, particularly for instruments lacking sufficient 
validation studies. Instruments assessing pain in cats have been 
developed more recently compared to that in dogs. This temporal 
difference might reflect an improvement in the understanding of 
health measurement scale development and validation. Earlier 
instruments were often created through face validity. In contrast, 
more recent cat instruments, such as the FGS and the UFEPS-

SF, were developed using robust psychometric principles and 
rigorous validation processes. The evolution of methodological 
standards should be considered when interpreting the findings of 

this review. The COSMIN guidelines are rigorous, but its criteria 
are no t without limitations. COSMIN’s latest iteration reflects 
continuing refinement of measurement properties and OMIs 
assessments, but it is important to acknowledge that the field of 
psychometrics is dynamic, and methodological frameworks and 
standards likely evolve over time. Inclusion criteria were restricted 
to manuscripts and instruments developed in English, which 
might reduce the generalizability of the findings to non-English 
speaking contexts. The decision to focus on English-language 
sources was made for practical and methodological reasons, as 
translation resources and linguistic expertise would have been

required. Furthermore, focusing on instruments developed in

English helped with consistency when evaluating measurement

properties, as translation and cultural adaptation can introduce

variability.9 Although this exclusion might omit some relevant 
studies, this systematic review synthesizes the available English-

language literature. Consequently, cross-cultural validity, which 
is a measurement property assessing the extent to which the 
translated or culturally adapted version of the OMI appropria tely

reflects the original version,9 was not evaluated. Future studies 
might assess the cross-cultural validity, as different language 
versions (ie, Spanish, Italian) of the OMIs are currently available
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for evaluating acute pain in cats and dogs.45,46 This systematic 
review did not address interpretability and feasibility, which 
COSMIN identifies as essential for the practical application 
of OMIs, even though they are not technically classified as 
measurement properties. Interpretability pertains to how clearly 
scores from a pain assessment tool can be understood within a
practical or clinical framework.9 Instruments scoring acute pain 
should focus on offering guidance on interpreting both individual 
scores and changes over time. Feasibility considers factors like 
usability, required training, and time needed for application, and 
this should also be regarded as part of development studies.9 

Furthermore, establishing specific thresholds for analgesic 
interventions through receiver operating characteristic curve 
analysis between painful and pain-free individuals could further 
enhance clinic al utility by identifying cut-offs that signal the need 
for the administration of analgesia.42 

Conclusion 
Using the COSMIN guidelines, the measurement properties 
of 15 instruments scoring acute pain in cats and dogs were 
evaluated. The MCPS, UFEPS-SF and FGS demonstrated high-

quality evidence and findings in cats. Overall, the present evidence 
for measurement properties of instruments assessing pain in cats 
is superior to in dogs. The lack of a universally accepted gold stan-

dard, inconsistencies in methodological quality and incomplete 
reporting of measurement properties limited the comparability 
and reliability of many instruments. Our findings provide valuable 
insights into the current landscape of OMIs assessing acute pain in 
cats and dogs and emphasize the need for rigorous, standardiz ed

validation processes for practical clinical use.
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