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Abstract 
Objectives
To systematically review currently available validated owner-reported outcome measures (OROMs) for assessing pain and function in dogs with osteoarthritis and other joint diseases.
Study design
Systematic review
Methods
A systematic literature search of PubMed and Web of Science was performed in December 2019 using search terms relevant to OROMs for pain and function in dogs with osteoarthritis and other joint diseases. The measurement properties of the resulting outcome instruments and validation studies were evaluated according to the COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN).
Results
Seventeen publications describing the validation of six OROMs were selected and evaluated according to the COSMIN. 
The Canine Brief Pain Inventory (CBPI), Canine Orthopaedic Index (COI), and Liverpool Osteoarthritis in Dogs (LOAD) had evidence for sufficient content validity. Internal consistency, reliability, construct validity, and responsiveness were the most frequently validated other properties. Both CBPI and COI had sufficient internal consistency; LOAD, being formative in construct, need not be assessed for internal consistency. No instruments provided information on measurement errors.
Conclusion
CBPI, COI, and LOAD can be recommended for use in dogs with osteoarthritis. Further evidence is necessary to increase the interpretability of these instruments or expand their application into other canine orthopedic conditions. Further evidence is also needed before the other three instruments can be recommended.
Clinical significance/impact
This systematic evaluation of six OROMs provides clinicians and researchers with a tool that facilitates and improves evidence-based selection of outcome measures for evaluating canine osteoarthritis and other joint diseases treatments.
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Introduction 
Joint disease, including osteoarthritis (OA), is a common cause of morbidity in dogs with great impact on their welfare and quality of life (QOL).1-4 The estimated prevalence of OA ranges widely between 2.5–6.6% in UK veterinary primary care practices and over 20% in dogs older than one year in the USA based on radiographic and clinical data from referral settings.2,5,6 Assessing treatment effects and functional outcomes in canine joint diseases faces the following challenges: Clinical assessments (e.g., lameness and range of motion) and objective assessments (e.g., radiographic and ground reaction force [GRF] assessment) do not always agree with one another.7-10 Further, changes in these assessments may be clinically irrelevant and may differ from owners' perception of the changing health state of the subjects.11,12 
[bookmark: _Hlk58923701]In human medicine, patient-reported outcomes have been gaining acceptance in clinical practice for improving the quality of care. Patient-reported outcomes also provide transparency in outcome assessment to stakeholders through public reporting.13 Patient-reported outcome measures (PROMs) are now considered valid, reliable, and important tools for determining safety and efficacy, and are typically required for FDA (the United States Food and Drug Administration) approval in many areas of human medicine including orthopedics.14 When patients are not able to communicate their own evaluation, such as in pediatric patients, the FDA recommends to use questionnaires specifically developed for “observers” rather than using a “proxy” to answer questions from a questionnaire designed to be used as a self-reporting tool when patients are not capable to do so themselves.15
In veterinary medicine, since the patients cannot provide their own evaluation, owners (or caregivers) are in the position to effectively monitor and report changes in health status in response to treatments.16-19 In the past two decades, a growing number of owner-reported (or observer-reported) outcome measures (OROMs)—counterparts of human PROMs—have been developed for dogs suffering OA and more recently, cranial cruciate disease.11,20,21 These OROMs (also called "clinical metrology instruments"12,22 in veterinary medicine) are structured questionnaires used as outcome measurement instruments to assess function, pain, and QOL of pets. They are developed with varying degrees of theoretical considerations of constructs and validated with different rigor (or sometimes not validated at all). An OROM with good measurement properties, for example, can help determine treatment results by detecting small but meaningful treatment effects.23 Therefore, choosing optimal OROMs is of paramount importance—but this can be difficult without an overview of what the target populations are, how the instruments were developed and validated, and if the scores can be meaningfully interpreted.11,14 
The first set of minimum standards for the review of psychometric instruments was published in the 1990s.24 Since then, a number of tools have been developed with similar aims.25 The COSMIN initiative (COnsensus-based Standards for the selection of health Measurement INstruments) was founded in 2005 and a risk of bias checklist was published in 2010.26 In 2018, a comprehensive guideline including an extensive user manual was published to allow a systematic review of PROMs.27 It is the most comprehensive tool available to date,28 and is widely used in human medicine, for example, by professional organizations to recommend PROMs for clinical use.29,30
[bookmark: _Hlk59002195]Since the validating language and process are the same for PROMs and OROMs, the COSMIN standards can be applied to OROM assessment. To provide researchers and clinicians with a high-quality, comprehensive overview of the quality of the OROMs for canine OA and other joint diseases, and to facilitate evidence-based OROM selections, we conducted a systematic appraisal of OROMs according to the COSMIN standards. 
Materials and methods 
The COSMIN review is a ten-step process divided into three parts: A) systematic literature search, B) evaluating the measurement properties, and C) formulating recommendations.27,31 These steps were carried out as described below.
A. Systematic literature search
Search strategy
PubMed and Web of Science (WoS) were systematically searched in December 2019. Search terms included dogs (dog OR canine OR canis), joint OR articular, treatments (surgery OR operation OR intervention OR treatment OR repair), owner involvement in outcome evaluation (outcome OR assessment OR patient-reported OR owner-reported OR client-reported), and specific names (Liverpool Osteoarthritis in Dogs, Canine Brief Pain Inventory, Helsinki Chronic Pain Index, Canine Orthopaedic Index, VetMetrica Health Related Quality of Life Instrument, Glasgow University Veterinary School Questionnaire, Texas A and M questionnaire, Short Form Composite Measure Pain Score, Finnish Canine Stifle Index, and Bologna healing stifle injury index). Since there had been less than a handful of OROMs reported before 2009 and these were mostly known to the authors, the search was subjectively limited to the publications from 2009 and on. 
Pilot searches of CABI using a similar strategy and PubMed using Terwee's sensitive filter32 and restrictive terms designed for the current search were conducted in January and February 2020 without generating additional useful articles, so this strategy was not pursued further. 
Inclusion and exclusion criteria 
The inclusion criteria were original research articles involving dogs with OA, other joint-related diseases, or pain related to these conditions, and with owners or caregivers  involvement in evaluating pain or treatment outcomes. Publications were excluded if the joints involved were spinal or craniomaxillofacial joints, if the outcome measure was clearly not structured (e.g., containing only a single item), or were studies reporting OROM scores without validation analyses. Review articles were searched for missing validation studies, validation studies published before 2009, and potential OROMs unknown to the authors.
Titles, abstracts, and full texts were screened by two reviewers independently. Disagreements were resolved through discussion until consensus was reached.
B. Evaluating measurement properties 
The COSMIN methodology describes a three-step process for evaluating measurement properties31: 
1) Assessing the content validity of an OROM based on its rigor of development, validation studies, and the reviewers' subjective assessments. The COSMIN method assumes that high quality OROMs should have a clear construct and that proper involvement of suitable experts and owners of the target populations during development will lead to questionnaires that are relevant, comprehensive, and comprehensible. In assessing the quality of development, the rating is based on "worst score counts" because presumably, poor methodology in one aspect cannot be compensated by good aspects.33
2) Assessing the internal structure (including structural validity, internal consistency, cross-cultural validity/measurement invariance). An assessment of internal structure is necessary only for OROMs constructed based on a reflective model where all items are correlated and reflect the underlying construct. If an OROM is constructed based on a formative model, the items may not be correlated, and this step can be skipped.  
3) Assessing the remaining measurement properties, including reliability, measurement error, criterion validity, construct validity, and responsiveness. An instrument with sufficient ratings in these properties will be reliable and sensitive and provide important information such as the smallest detectable change (SDC) or the minimal important change (MIC) to facilitate the interpretation of the scores.
Finally, the overall quality of evidence for the above assessments is rated according to a modified GRADE (Grading of Recommendations, Assessment, Development and Evaluation) approach.31,33-35 The modified GRADE approach adapted by the COSMIN rates the publications as having high, moderate, low, or very low level of quality of evidence.31,35 In this modified approach, the starting point is the assumption that the results are of high quality, but can be downgraded for factors such as the existence of risk of bias, unexplained inconsistency, small sample size, and indirect results.
The current evaluation follows the COSMIN validation terminology as much as possible. The same two researchers performed the systematic literature review also performed the COSMIN evaluation. Disagreements were resolved through consensus.
C. Formulating recommendations
[bookmark: _Hlk66974631][bookmark: _Hlk72397005]Based on the overall rating, COSMIN defines three categories of recommendation, A) instruments with evidence for "sufficient" content validity and at least "low-quality evidence" for "sufficient internal consistency" and "can be recommended for use". B) Instruments are neither category A nor C. These "have potential to be recommended", pending further evidence. C) Instruments with high quality evidence of insufficient measurement properties and are not recommended. 
In the COSMIN methodology, interpretability (if qualitative meaning can be assigned to the scores or changes of scores) and feasibility (ease of application) are described but not evaluated. These are nevertheless important practical considerations in selecting OROMs. In the current review, the data extraction matrix in the COSMIN user manual were used to identify feasibility information and was assessed by one of the authors by completing the questionnaires, taking note of the ease and the required time in completing the questionnaires. During this process, other expert information, such as theses and websites, were searched and consulted.

Results 
Systematic literature search
The PubMed search resulted in 1418 articles and the WoS search, 1941. After duplication removal, 2652 unique articles remained. Among these, 194 abstracts indicated the involvement of owner or caregiver in simple assessment such as if they were satisfied. Eighty-four abstracts potentially studied OROMs and were further screened. In case it was not clear if OROMs were involved, full texts were consulted. The search identified 12 articles plus five additional articles identified through reading full texts or review articles. These 17 articles describe the validation of six OROMs: The Bologna healing stifle injury index (BHSII, which assesses dogs after surgical treatment for cranial cruciate ligament rupture, contains both owner and clinician assessments. Our evaluation was limited to the owner questionnaire part), Canine Brief Pain Inventory (CBPI), Canine Orthopaedic Index (COI), Helsinki Chronic Pain Index (HCPI), Hudson visual analogue scale (HVAS), and Liverpool Osteoarthritis in Dogs (LOAD). Table 1 summarizes the publications selected for the current COSMIN evaluation. 
Instruments found through the systematic search but not included in the COSMIN evaluation were (in alphabetical order) Bioarth functional evaluation scale (BFES, owner assessment not obligatory),36,37 Bristol Osteoarthritis in Dogs questionnaire (questionnaire development not described),17 client-specific outcome measures (CSOM, derived from the Cincinnati Orthopaedic Disability Index, CODI, not validated),38,39 and VETMetrica Health Related Quality of Life Instrument (not specific for OA or other joint diseases).18,40,41 
COSMIN assessment
OROM development 
The OROM development assessment was summarized in Table 2. Methodologically, COI was developed with the most rigor and received an overall rating of "adequate", followed by CBPI with an overall rating of "doubtful". All the other instruments were rated as "inadequate". 
Overall rating of measurement properties
[bookmark: _Hlk58941426][bookmark: _Hlk63698855][bookmark: _Hlk44944699][bookmark: _Hlk58941493][bookmark: _Hlk44944559]The overall rating (including the quality of evidence rating) of the OROMs is presented in Table 3. The CBPI, COI, and LOAD were rated as having sufficient (+) content validity (i.e., relevance, comprehensiveness, and comprehensibility). Of the three instruments, the COI had the highest quality of evidence (one "moderate" and two "low"). Aside from content validity, internal consistency, reliability, construct validity, and responsiveness were the most frequently validated properties. The BHSII was rated "sufficient" in four properties, all with high quality of evidence. Both the COI and CBPI were rated as "sufficient" in four properties with moderate quality of evidence. 
Factor analysis was not performed in the original publication of LOAD. Although it was performed later by Walton et al, a different structure was assigned comparing with the current questionnaire.12,22,42 We therefore considered LOAD an instrument constructed based on formative model, and no structural validation was needed (Table 3).31 
Factor analysis of CBPI conducted by two different groups showed inconsistent results,22,43 suggesting that the instrument might not be very stable in its construct and could be sensitive to, for example, subtle differences in patient populations such as the medical history of the subjects and the location of the OA. On the other hand, the factor analysis of the CBPI in dogs with bone cancer had confirmed the "pain severity" and "pain interference" construct.44
For the lack of a generally accepted "gold standard" for assessing OA in dogs, GRF was used to evaluate criterion validity. While it was recognized that GRF and GRF derivates (such as symmetry index) and other outcome assessment instruments (such as lameness in a gait lab versus mobility in the home environment) measure different aspects of pain and function22,45, some mild correlation could still be expected, as was the case.22 Occasionally, VAS (pain and/or mobility) or QOL was also used to demonstrate criterion validity.46-48 
None of the OROMs had defined measurement error and the information provided in the studies did not allow a calculation of SDC or MIC. Of all instruments, only the CBPI addressed the issue concerning floor effect, which can be important in interpreting the scores.49,50 Ceiling effect was not addressed by any OROMs. 
The "Swedish COI" is an instrument developed based on the COI but since the authors changed the grouping of questions and the scoring method,51 a direct incorporation of the Swedish COI data into the COI evaluation seemed inappropriate. We therefore did not include the Swedish COI data in the COI evaluation. However, the translation of the questionnaire from English into Swedish was done with rigor and can be used.
Formulation of recommendations
Based on our assessment, the CBPI, COI, and LOAD had evidence for sufficient content validity and at least low-quality evidence for sufficient internal consistency (in the case of LOAD, being a formative instrument, an assessment in internal consistency was unnecessary), and can be recommended for use (category A). For the other three instruments, there was not enough evidence to recommend them, but also no high-quality evidence to conclude that they should not be recommended (Category C), therefore they were assigned to Category B. 
An assessment of the feasibility revealed that all six OROMs were relatively easy to fill out (it should take less than five minutes). The LOAD42 and CBPI (http://www.vet.upenn.edu/docs/default-source/VCIC/canine-bpi-user's-guide-2017-07) provided a comprehensive user guide and the scores were easy to standardize (Table 4, supplementary materials). Other important attributes of the OROMs (target population, number of items, and scales) are found in Table 5 (supplementary materials).
Discussion
The COSMIN methodology describes a systematic approach from searching the literature and finding relevant OROMs to critically assessing the quality of the instruments and their validation studies. This systematic approach reduces the potential bias of the reviewers' and supports evidence-based selection of OROMs. 
Since many OROMs were developed before the COSMIN standards were available,
it's not surprising, as shown by the current study, that many of them were judged inadequate in their development according to the COSMIN standards. Meanwhile, the current evaluation also pointed to areas where the quality of each OROM can be improved, such as enhancing the interpretability by assessing measurement errors and addressing the issue of ceiling and floor effect.
Interpreting the current evaluation
The COSMIN standards may seem overly critical on the first glance. By employing the "worst score counts" method, any slight imperfection in the development could very quickly render the development of an instrument "inadequate" or the evidence of "very low" quality, leading to results that may lack granularity. This potential weakness is balanced by the detailed instruction for the reviewers to incorporate their subjective assessments while performing the overall (final) assessment. 
In one of the COSMIN publications, the steering committee described the sample size requirements for assessing the quality of evidence as meant to be rules of thumb.31 We therefore believe that, for example, the quality of evidence of internal structure and reliability for COI could be rated as high because the evidence was downgraded due to insufficient sample size, even though a sample size calculation was performed by the developers.
Similarly, if based strictly on the COSMIN standards, none of the OROMs was originally rated to have sufficiently addressed the question of comprehensiveness during their development. However, developmental processes were described for some instruments that indicated the likelihood of having exhausted the relevant questions; we therefore rated CBPI, COI, and LOAD as sufficient in comprehensiveness, resulting in these instruments as having overall sufficient content validity and internal consistency to be recommended for assessing pain and function in canine OA treatments.
The current review clearly confirmed the lack of a gold standard for measuring OA pain. Some studies used objective outcomes such as various forms of GRF to test criterion validity, but the measurements were heterogeneous, and GRF has been criticized as reflecting only certain aspects of pain and that the results don't always agree with clinical assessments.9 In addition, force plate data may be difficult to interpret in subjects with bilateral or multiple arthritic joints.9 Available studies showed that when some forms of GRF were utilized, the results had either no correlation or very weak (and/or questionable) correlation.12,22 Other studies used a single-item QOL—a doubtful gold standard—to prove criterion validity.52,53
Strengths and limitations
The strength of this evaluation was the use of a systematic, thorough, and widely accepted methodology to evaluate the development and measurement properties of OROMs. 
One limitation in applying COSMIN standards retrospectively to evaluate OROMs developed and validated before the COSMIN standards were developed, is the possibility that the OROMs may not have been reported in a way to score well. Further limitations concern the lack of upgrading criteria in the modified GRADE approach and specific rating scales for interpretability and feasibility.28,31 Finally, the COSMIN manual instructs the reviewers to incorporate their subjective assessment during the final assessment. Although this practice increases the overall granularity, it could be a source of bias and therefore a potential limitation in the current evaluation.
Future development
The COI is one of the newer instruments and was developed with a robust methodology. It has been validated in dogs with OA but was conceived for dogs with orthopedic diseases in general; therefore, further validation in dogs with other orthopedic diseases may expand its utility. 
Although CBPI, COI, and LOAD can be recommended for canine OA and related pain, to help assign qualitative meaning of the scores, future research will be necessary to provide information such as the distribution of scores, SDC, and MIC. Better technologies, such as contemporary user-friendly registries, can help facilitate standardized and complete OROM data collection. From the experience of our evaluation, we advocate that COSMIN standards should be applied to future validation studies of existing OROMs, as well as future development of new measurement instruments. 
Conclusion 
The recently updated COSMIN standards were applied to evaluate canine OA and other joint diseases OROMs. The CBPI, COI, and LOAD can be recommended for use in assessing canine OA function and pain, but further studies may help improve their interpretability or expand their application into other canine orthopedic conditions. For the other three instruments, further data collection and validation will be necessary before they can be recommended. Application of the COSMIN standards on existing and future OROMs can help strengthen the quality and relevance of OROMs in clinical research and daily clinical routine.
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COSMIN evaluation of six canine owner-reported outcome measures


Tables

Table 1. Instruments and publications selected for COSMIN evaluation

	OROM
	Publication
(Authors, year)
	Study population
	Validation tests performed and rating according to COSMIN

	BHSII
	Pinna et al, 201921
	Owners and their dogs with surgically treated unilateral cranial cruciate ligament rupture
	* Criterion validity 
* Internal consistency
* Reliability 
* Responsiveness

	CBPI
	Brown et al, 200752
	* Item generation: owners of dogs with chronic pain and experts of four specialties
* Item testing: dog owners
* Validation studies: owners of medically not managed OA dogs 
	* Convergent validity 
* Reliability 
* Structure validity 

	
	Brown et al, 200854
	Dogs (and their owners) newly diagnosed with OA, medically not managed
	* Responsiveness

	
	Brown et al, 200944
	Dogs (and their owners) with spontaneous bone cancer
	* Convergent validity 
* Internal consistency
* Reliability 
* Responsiveness
* Structure validity 

	
	Brown, Bell, Rhodes, 201349
	Dogs (and their owners) newly diagnosed with OA, medically not managed
	* Responsiveness

	
	Brown, Boston, Farrar, 201355
	Dogs (and their owners) newly diagnosed with OA, medically not managed
	* Criterion validity

	
	Essner et al, 201750
	Owners of a mixed population of dogs with natural, chronic OA may or may not be under treatment
	* Internal consistency
* Structure validity 

	
	Ragetly et al, 201953
	Owners of 32 dogs with medical history, clinical signs, and radiographs consistent with OA
	* Convergent validity 
* Internal consistency
* Structure validity 

	COI
	Brown, 2014, Step 119
	* Collection of a list relevant behaviors: owners of dogs with OA 
* Endorsement of the list of behaviors: owners of dogs that had received surgical treatments
* Refinement of list by interviewing veterinarians and therapists
	

	
	Brown, 2014, Step 256
	Owners of dogs with OA
	*Internal consistency
* Reliability 
* Structure validity 

	
	Brown, 2014, Step 347
	Dogs (and their owners) newly diagnosed with OA, medically not managed
	* Responsiveness

	
	Andersson, Bergstrom, 201951
	Dog owners
	Translation into Swedish 

	HCPI
	Hielm-Bjorkman et al, 200348
	Owners of dogs diagnosed with canine hip dysplasia, chronic pain (> 3 months) or local motion deficits
	* Construct validity 
* Convergent validity 

	
	Hielm-Bjorkman et al, 200946
	Owners and their dogs with chronic OA (moderate or severe) pain
	* Internal consistency
* Reliability 
* Responsiveness
* Structure validity 

	HVAS
	Hudson et al, 200445
	Dogs (and their owners) with lameness attributable to different joint conditions
	* Criterion validity
* Reliability 
* Structure validity 

	LOAD
	Hercock, et al, 200912
	* Item generation: veterinarians and other experts
* Owners and their dogs (mostly Labrador retrievers) with chronic (at least 6 months) OA of the elbow joint
	* Criterion validity 
* Internal consistency
* Measurement error
* Reliability
* Responsiveness

	LOAD, HCPI, CBPI
	Walton et al, 201322
	Owners of dogs:
Cross-sectional cohort: dogs with clinical evidence of OA
Longitudinal cohort: dogs with clinical and radiographic evidence of OA 
	* Convergent validity 
* Criterion validity 
* Structure validity 
* Internal consistency 


OA: Osteoarthritis, OROM: Owner reported outcome measure
BHSII: Bologna healing stifle injury index, CBPI: Canine Brief Pain Inventory, COI: Canine Orthopaedic Index, HCPI: Helsinki Chronic Pain Index, HVAS: Hudson visual analogue scale, LOAD: Liverpool Osteoarthritis in Dogs.

Table 2 Quality of OROM development 
	OROM
	OROM design
	Total OROM design
	Cognitive interview study
	Total cognitive interview study
	Total OROM Development

	
	Clear construct
	Clear origin of construct
	Clear target population for the OROM
	Clear context of use
	OROM developed in sample representing the target population
	Concept elicitation
	
	Suitable owners interviewed
	Compre-hensibility
	Comprehen-siveness
	
	

	BHSII
	V
	D
	V
	V
	V
	I
	I
	A
	D
	N.
	D
	I

	COI
	A
	A
	A
	V
	V
	A
	A
	V
	D
	N
	A
	A

	CBPI
	V
	V
	V
	D
	D
	D
	D
	D
	D
	N
	D
	D

	HCPI
	I
	V
	V
	V
	V
	I
	I
	A
	I
	N
	D
	I

	HVAS
	I
	V
	V
	V
	I
	I
	I
	N
	N
	N
	N
	I

	LOAD
	I
	D
	V
	D
	V
	D
	I
	V
	I
	N
	N
	I


V, very good; A, adequate; D, doubtful; I, inadequate; N, not performed

Table 3 Overall rating and quality of evidence, COSMIN methodology 
	
	OROMs

	
	BHSII
	CBPI
	COI
	HCPI
	HVAS
	LOAD

	Measurement properties
	Overall Rating
	Quality of Evidence
	Overall Rating
	Quality of Evidence
	Overall Rating
	Quality of Evidence
	Overall Rating
	Quality of Evidence
	Overall Rating
	Quality of Evidence
	Overall Rating
	Quality of Evidence

	Content validity
	
	
	
	
	
	
	
	
	
	
	
	

	   Relevance
	±
	M
	+
	VL
	+
	M
	+
	VL
	-
	VL
	+
	L

	   Comprehensiveness
	-
	VL
	+
	VL
	+
	L
	±
	VL
	-
	VL
	+
	VL

	   Comprehensibility
	+
	VL
	+
	M
	+
	L
	±
	VL
	-
	VL
	+
	L

	Internal structure
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	  Structural validity 
	N
	
	±
	L
	+
	M
	
	VL
	N
	
	N
	

	  Internal consistency
	+
	H
	+
	M
	+
	M
	+
	VL
	-
	VL
	N
	

	  Cross-cultural validity
  (measurement invariance)
	N
	
	?
	
	?
	
	N
	
	N
	
	N
	

	Remaining measurement properties
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	  Reliability
	+
	H
	+
	M
	+
	M
	+
	VL
	?
	VL
	+
	VL1

	  Measurement error
	N
	
	N
	
	N
	
	N
	
	N
	
	?
	

	  Criterion validity
	N
	
	?
	
	N
	
	?
	
	?
	
	-
	VL

	  Construct validity
	+
	H
	+
	M
	N
	
	+
	VL
	N
	
	+
	VL

	  Responsiveness
	+
	H
	+
	M
	+
	M
	+
	VL
	N
	
	?
	VL2


[bookmark: _Hlk66974995][bookmark: _Hlk66974802]Overall rating: N, not performed, sufficient (+), insufficient (-), inconsistent (±), or indeterminate (?). According to the COSMIN methodology, an indeterminate overall rating (?) is not possible for "content validity", because the reviewers' rating is always available; for other measurement properties, if the overall rating is (?), there will be no quality of evidence rating either. 
Quality of evidence: H (high), M (moderate), L (low), VL (very low). Note: the ‘quality of evidence’ assesses the quality of evidence that supports the overall rating, not the measurement property.
To illustrate how the COSMIN/GRADE instructions were applied to determine the ‘quality of evidence’ of the ‘overall rating’:
1The reliability was validated in 26 dogs.12 For sample sizes < 50, the COSMIN/GRADE instructs to downgrade the evidence twice (highmoderatelow). Other risks of bias such as not describing the blinding process and only one study of adequate quality resulted in another downgrade (lowvery low). 
2The responsiveness was validated in 79 dogs.22 For sample sizes < 100, the COSMIN/GRADE instructs to downgrade the evidence once. In testing for responsiveness, the population of longitudinal cohort was not well-described: Although Walton et al mentioned in the discussion that the subjects suffered chronic osteoarthritis, this was not described in the methods, neither was it clear to us what their definition of chronic osteoarthritis was and if it was consistently applied to the cohort during screening. Therefore, the evidence was downgraded again. Finally, the response to NASAIDs was tested without any blinding, we considered this a very serious risk of bias and thus the evidence was further downgraded, leading to the final quality of evidence of "very low".

