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BEYOND THE CLINIC

The veterinary professions have seemingly never been 

under more strain. Under-resourcing, mergers and 

acquisitions, and rapid expansion of pet populations 

during the pandemic have left remaining veterinary 

team members very short on time. Dogs and cats 

commonly suffer from chronic or recurrent conditions, 

and with the backdrop of stretched veterinary services, 

these can be very challenging to manage beyond a 

response mode approach when a condition worsens.

As a profession, we owe it to our clients to try to 

improve our management of chronic health conditions, 

but one cannot improve what one does not measure. 

Measuring outcomes for chronic disorders can be 

challenging, but the science of doing this is improving 

and technology is helping provide solutions.

As veterinary scientists, our instinct for measuring 

disease is to turn to objective measures, such as blood 

biomarkers. However, not all problems have an obvious 

objective measure. For example, how does one measure 

pruritus or epilepsy? Additionally, a blood biomarker is 

usually just a surrogate outcome and what really 

matters in most scenarios is the health-related quality 

of life of the animal. In the author’s own specialty of 

orthopedics, for many years the gold standard outcome 

measure for lameness was the force platform. This is a 

machine that sensitively measures ground reaction 

forces.1 The objectivity of the force platform is very 

appealing, but the machines are costly, acquiring data is 

time-consuming, and in the face of multifocal 

musculoskeletal disease, there are issues with data 

interpretation. Furthermore, the commonly used force 

platform measures are somewhat unidimensional and 

do not capture the full impact of lameness, or joint 

pain, on a dog; effects of joint pain may also include 

inactivity stiffness, different types of pain, loss of 

economy of motion, and more.2 Thus, in the last 

2 decades, client-reported outcome measures (CROMs) 

have emerged in orthopedics and other disciplines. 

CROMs have also been termed “clinical metrology 

instruments” and “owner-reported outcome measures.”3

THE EVOLUTION OF CROMs
In human medicine, there is now a strong focus on 

patient-centered healthcare and seeking the patient’s 

opinion on their functional status, health-related 

quality of life, symptom and symptom burden, 

personal experience of care, and health-related 

behaviors such as anxiety and depression. Patient-

reported outcomes are measured using tools called 

patient-reported outcome measures (PROMs).4 These 

tools are often patient-completed questionnaires. 

PROMs can be either general in nature or disease-

specific. Broad PROMs, such as EuroQol EQ-5D A
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(euroqol.org), examine aspects that fit a variety of 

different conditions and allow comparison across these 

various medical conditions to assist in the evaluation 

and the implementation of new methods of providing 

care. In contrast, disease-specific PROMs are designed 

to identify specific symptoms and their impact on the 

function of those specific conditions. The author’s view 

of the current situation is that disease-specific PROMs 

have greater face validity and credibility than generic 

PROMs.4

PROMs were initially developed for use in 

pharmacological and health service research. In 1975, 

the medical profession in Sweden established the 

nationwide use of PROMs for healthcare quality 

registers. By 2000, PROMs were introduced into some 

parts of the United States with the aim of extending 

PROMs as a reimbursement mechanism for 

accountability within care organizations. This 

increasing usage of PROMs has culminated in 

regulatory bodies adopting their use in clinical trials. 

For instance, the U.S. Food and Drug Administration 

has released guidelines that mandate the use of PROMs 

to support labeling claims.5

In veterinary medicine, given that the patient cannot 

communicate, we must rely on the pet owner as a 

proxy. There are data to support the validity of this 

approach in pediatrics and where human patients 

cannot communicate for themselves (e.g., 

neurodisability).6 The earlier CROMs began to appear 

in the veterinary literature in the late 1990s and early 

2000s.7,8 Since then, a number of CROMs have been 

validated across a range of conditions such as chronic 

pain, pruritus, epilepsy, osteoarthritis, and dental 

disease (TABLE 1).3,9-15

COMPONENTS OF CROMs
There are 5 main components for good quality 

CROMs: item generation and subsequent selection, 

validity, reliability, responsiveness, and interpretability. 

Item Generation
Items can be generated from preexisting CROMs, from 

client focus groups or surveys, and from clinicians. The 

language in a CROM should be clear and not technical. 

Once the pool of items has been created, statistical 

techniques can be used in order to select the most 

relevant items. The number of items can be reduced 

using principal components analysis without loss of 

descriptive value.10,31

Validity
Validation of a CROM is a continuous process and 

involves demonstrating 3 categories of validity: face, 

construct, and criterion. Face, or content, validity 

assesses whether the instrument addresses the relevant 

and important aspects of the condition. This is 

typically done through assessment by an expert panel. 

Construct validity assesses whether the candidate 

CROM accurately assesses what it purports to measure. 

TABLE 1 Examples of Validated Client-Reported Outcome Measures (CROMs)  
in Veterinary Medicine

SPECIALTY CLIENT-REPORTED OUTCOME MEASURE SPECIES INDICATIONS

Cardiology Functional Evaluation of Cardiac Health (FETCH)14,16,17 Dog Cardiac disease

Dentistry
Dental Homecare15 Dog Periodontal disease

Dental Health15 Dog Periodontal disease

Dermatology Pruritus Severity Score12,13,18,19 Dog Pruritus

Internal medicine

Diabetes Quality of Life (DIAQoL-pet)20 Dog Diabetes mellitus

Diabetes Quality of Life (DIAQoL-pet)21 Cat Diabetes mellitus

Cushing’s Quality of Life (CushQoL-pet)22 Dog Cushing’s disease

Neurology Epilepsy Quality of Life (Epi-QoL)10 Dog Epilepsy

Oncology Canine Symptom Assessment Score (CSAS)23 Dog Solid tumors

Orthopedics

Canine Brief Pain Inventory (CBPI)3,24-27 Dog Osteoarthritis and lameness

Liverpool Osteoarthritis in Dogs (LOAD)3,28-32 Dog Osteoarthritis and lameness

Canine Orthopedic Index (COI)3,33-35 Dog Osteoarthritis and lameness

Feline Musculoskeletal Pain Index (FMPI)11,36-38 Cat Osteoarthritis and lameness



12    MARCH/APRIL 2023    todaysveterinarypractice.com

BEYOND THE CLINIC

This is typically assessed by comparison to other 

measures of disease such as other validated CROMs or 

other accepted disease measures; factor analysis can also 

contribute to construct validity. Criterion validity 

measures the correlation with an accepted gold 

standard measure. This is often used when an existing 

measure is potentially to be replaced by, for example, a 

more time-efficient or more cost-effective measure.

Reliability
The reliability of the candidate CROM is typically 

assessed by calculating internal consistency (e.g., by 

Cronbach’s α), which essentially assesses how the items 

correlate with each other. Another important 

assessment of reliability is a test–retest scenario. In this 

exercise, clients are asked to assess their animal, which 

should be clinically stable, at baseline and again at a 

minimum interval of 14 days. The intraclass correlation 

coefficient is then typically used as an estimate of the 

agreement between both assessments.

CROMs should also be assessed in territories and 

cultures that are different to those of the original 

validation. Technically, translation of the CROM into a 

new language requires revalidation.32,39

Interpretability
To aid using CROMs in clinical practice, veterinarians 

should be able to translate the CROM score to clinical 

meaning by knowing the minimal clinically important 

difference (MCID) change. The MCID is defined as 

“the smallest difference in score in the domain of 

interest which clients perceive as beneficial.”40 There are 

various methods that can be used to estimate the 

MCID and these are divided into anchor-based 

methods, which rely on client responses to an anchor 

FIGURE 1. Examples of workflows in veterinary practice with particular relevance to chronic conditions. CROMs can be 

incorporated into workflows in varying ways. Automated collection of CROMs data provides opportunities for time efficiency and 

automated collation of data. CROMs = client-reported outcome measures
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question, and distribution-based methods, which rely 

on statistical methods using clinical datasets of CROM 

responses. MCIDs for many veterinary CROMs have 

not yet been estimated, but data are emerging for 

some.28

CLINICAL USE OF CROMs
Given that there are several CROMs that have been 

developed for common, chronic conditions, it seems 

that one of the greatest hurdles to uptake of these tools 

into everyday veterinary practice is time. That is 

understandable to some extent, but it may also be that 

systems are also at fault. A traditional model of 

veterinary practice is that clients book an appointment 

when a condition worsens, are seen by a veterinarian in 

a compressed timeframe, and leave (FIGURE 1). This 

places the burden wholly on the veterinarian and, for 

chronic conditions, may leave clients feeling 

unsupported in between visits. Alternative workflows 

(FIGURE 1) allow for CROM completion in the clinic 

waiting room or with a veterinary nurse prior to, or 

after, seeing the veterinarian. In this way, the CROM 

can save the veterinarian time rather than be an extra 

burden. In addition, the involvement of, and 

appropriate delegation to, professional colleagues such 

as veterinary nurses frees up time for the veterinarian 

and adds to the job satisfaction of team members.

Other potential barriers to the collection of CROMs 

data are the manual steps required to acquire the data. 

In a chronic disease scenario, the logical thing to do is 

to automate data collection as much as possible. This 

can now be achieved using information technology 

solutions. For example, once an animal is diagnosed 

with a particular condition that will require long-term 

monitoring and management, they can be scheduled to 

receive automated surveys via email or text message at 

user-defined intervals (FIGURE 2). Alternatively, an 

appointment can be tagged for a particular body system 

problem (e.g., pruritus, lameness) and the client can 

automatically receive an appropriate survey by email or 

FIGURE 2. Workflow for automated collection of CROMs data. A suitable tag to an appointment in the practice management 

system can initiate the process. Data are automatically assembled into a dashboard. CROMs = client-reported outcome measures
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text message prior to attending the clinic. With this 

latter workflow, data are available to clinical colleagues 

prior to seeing the patient. If the client fails to 

complete the survey, a popup survey can easily be 

completed on a device using a QR code link.

Automation of CROMs collection has the additional 

advantage that data can be collated onto a dashboard 

and sliced and diced in many ways (FIGURE 3). This 

tool means that clinicians and clinic managers can see 

data at the level of individual patient, veterinarian, 

clinic, or organization level. Such data can be very 

useful for clinical audit and quality improvement 

processes. Data can also be exported for full statistical 

analysis if one is compiling a clinical research 

manuscript or report.

SUMMARY
The last 20 years or so have seen the publication of a 

number of validated CROMs for use in veterinary 

medicine. Uptake in everyday practice has been slow, 

perhaps due to an adherence to traditional models of 

ways of working and the pressure of time on 

veterinarians. However, taking the time to introduce 

different ways of working may bring long-term 

benefits. The integration of CROMs into workflows 

using technological solutions is likely to accelerate the 

use of CROMs. The author suggests that the everyday 

use of CROMs would bring benefits to animals with 

chronic health conditions and improve the impact that 

our profession can have on animal welfare. 
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