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Introduction: This study aimed to validate the LSPain Scale, a novel 4-point 
ordinal instrument for assessing lumbosacral pain in dogs based on behavioural 
responses to palpation of the lumbosacral region.
Methods: A preliminary analysis was conducted using clinical data to inform sample 
size estimation and to explore the scale’s convergent validity and responsiveness. 
Subsequently, a prospective validation was performed using 50 anonymised clinical 
videos retrospectively collected from client-owned dogs evaluated for suspected 
lumbosacral pain. Dogs represented a broad clinical spectrum and were graded 
using the LSPain Scale, where scores range from 0 (no pain) to 3 (severe pain). 
Trained observers, including pain specialists and general practitioners, independently 
scored the videos while blinded to clinical data.
Results: Psychometric evaluation demonstrated strong convergent and 
discriminant validity, responsiveness to treatment, inter- and intra-rater 
reliability, and usability across experience levels.
Discussion: The findings support the LSPain Scale as a valid and reliable clinician-
based tool for standardised assessment and monitoring of lumbosacral pain in dogs.
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1 Introduction

Lumbosacral (LS) pain is a frequent clinical presentation in dogs, particularly in older and 
large-breed individuals, where spinal pathologies such as intervertebral disc herniation, 
foraminal stenosis, and radiculopathy are common (1). Because animals cannot self-report 
pain and caregiver assessments are inherently subjective and variable, validated and 
standardised tools are essential to reliably evaluate pain in veterinary patients (2). However, 
clinical assessment of LS spinal pain remains inconsistent due to the absence of specific, 
validated tools (2, 3). This gap has been formally recognised by international expert panels, 
including the 2017 (2, 3) and 2025 Pain in Animals Workshop (PAW) reports, which identified 
the development of condition-specific clinical metrology instruments (CMIs) and observer-
based tools as a key priority in veterinary pain research.

Both caregiver-reported and clinician-based assessments have been used to evaluate LS 
pain in dogs. However, these approaches are often non-standardised and lack formal 
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validation (4, 5). The Canine Brief Pain Inventory (CBPI), although 
originally validated for osteoarthritis and bone cancer (6, 7), has 
nonetheless been applied in studies involving degenerative 
intervertebral disc disease (8) and LS pain (9), serving as a proxy to 
assess pain severity and its impact on function in dogs. This cross-
application highlights a pressing need for dedicated tools that 
specifically capture clinically relevant behaviours associated with LS 
pain in dogs.

The 2025 PAW report further emphasises the importance of 
selecting outcome measures aligned with study objectives, 
acknowledging that different instruments evaluate distinct dimensions 
of the pain experience. This supports the development and formal 
validation of condition-specific scales such as the LSPain Scale, which 
aims to quantify pain severity in dogs with LS pathology using 
structured behavioural criteria observed during palpation.

Psychometric validation is essential to ensure that a clinical 
instrument provides accurate, consistent, and clinically relevant 
information (10, 11). Psychometric properties of behavioural and 
observer-based pain scales typically include content, convergent, and 
discriminant validity, as well as inter- and intra- rater reliability 
(10–19).

For a behavioural pain scale, content validity reflects whether the 
scale adequately represents the full range of behaviours relevant to the 
construct being measured, in this case being behavioural indicators of 
LS pain elicited during palpation. A scale with strong content validity 
includes relevant, representative items without including irrelevant 
components. In the absence of a true gold standard for pain assessment 
in animals (2), convergent validity is commonly used to support the 
validity of a scale by comparing it with other established pain measures 
(7, 15). While a true gold standard for pain is absent, criterion validity 
may still be assessed by comparing the scale with other validated pain 
measures (13). Thus, a pain scale with good convergent validity is 
expected to produce scores that vary meaningfully across individuals 
with differing levels of pain and align with other validated pain 
measures. In the context of our study, discriminant validity refers to 
the scale’s capacity to distinguish between dogs that are clinically 
painful and those that are not. Thus, a scale with good discriminant 
validity should yield significantly different scores between painful and 
non-painful groups. Responsiveness is the capacity of a scale to detect 
meaningful changes in the condition being measured. In the context 
of pain assessment in small animals, this property is typically 
demonstrated by a meaningful decrease in scores following an 
analgesic intervention (14). Reliability refers to the consistency and 
reproducibility of the scale. Inter-rater reliability assesses the extent to 
which different observers assign similar scores when evaluating the 
same subject, while intra-rater reliability reflects the consistency of 
scores assigned by the same observer on repeated occasions. Good 
reliability ensures that the scale produces stable results under 
consistent conditions, irrespective of who performs the evaluation or 
when it is applied (10).

The aim of this study was to evaluate the psychometric properties 
of the LSPain Scale, a novel 4-point ordinal instrument developed to 
assess LS pain in dogs. Specific objectives were to evaluate its 
convergent and discriminant validity, responsiveness to treatment, 
and inter- and intra-rater reliability. We hypothesised that the LSPain 
Scale would demonstrate the necessary psychometric properties to 
support its initial validation as a clinician-based tool for the assessment 
of LS pain in dogs.

2 Materials and methods

This was a prospective, observer-blinded validation study using 
retrospectively collected, anonymised video recordings of dogs 
undergoing LS palpation during routine clinical evaluations at North 
Downs Specialist Referrals. Ethical approval was granted by the 
Association of Veterinary Anaesthetists (AVA) Ethical Review Group 
(2025-008).

Video selection was performed by a single clinician (RMS), who 
developed and routinely applied the LSPain Scale in clinical 
practice. Video recordings were reviewed and retrieved 
retrospectively until the target number or recordings was reached. 
Recordings had been acquired during consultations either using a 
camera mounted on a tripod or filmed by an assistant. Only video 
recordings that met predefined inclusion criteria were considered. 
These criteria required: (1) adequate visibility of the dog’s posture 
and behaviour during LS palpation; (2) absence of caregiver-
identifiable information; and (3) no verbal commentary on pain 
status during the recording. Dogs with concomitant hip pathology 
were excluded to minimise diagnostic confounding during 
behavioural evaluation. Dogs were included regardless of their 
ongoing medication status or behavioural presentation at the time 
of consultation.

Caregivers provided both verbal and informed written consent 
(Appendix 1) for the use of anonymised clinical data and videos for 
clinical research and publication purposes. Recordings were obtained 
during routine clinical evaluations to support behavioural assessment 
in dogs presenting with suspected LS pain. All videos were 
anonymised prior to use, and no identifying information was included.

2.1 Scale development

The LSPain Scale was developed by a board-certified anaesthetist 
and pain clinician (RMS) drawing on clinical experience in assessing 
acute and chronic pain in dogs. The scale captures behavioural 
responses to palpation using standardised criteria across four ordinal 
grades (0–3) (Table 1).

2.2 Preliminary testing and sample size 
calculation

To inform the sample size and design of the prospective 
psychometric evaluation, a preliminary analysis was conducted to 
assess convergent validity and responsiveness of the LSPain Scale 
using retrospectively collected clinical data.

Preliminary convergent validity was explored using data from 18 
dogs evaluated at two separate time points (baseline and post-
analgesic intervention) and 23 dogs with single assessments. This 
yielded a total of 59 observations. At each assessment, pain was scored 
using the LSPain Scale by a single ECVAA anaesthetist blinded to 
caregiver-reported outcomes (RMS), and caregivers completed the 
Canine Brief Pain Inventory (CBPI), from which the pain severity 
score (PSS) was extracted for analysis. To minimise diagnostic 
confounding during this preliminary validation, dogs with concurrent 
hip pathology were excluded, given the frequent coexistence of hip 
and LS disease and the clinical overlap between these conditions (1).
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The LSPain Scale was developed to grade pain expression during 
clinical examination, without aiming to determine the anatomical 
source of pain. Considering the frequent coexistence of hip and LS 
pathology in dogs and the overlap in their clinical signs (1), accurate 
localisation of the primary pain generator remains a challenge. 
Furthermore, as reported in our previous MRI-based study, LS pain 
may still be present in a subset of dogs without detectable structural 
abnormalities, highlighting the limitations of imaging-based diagnosis 
in certain cases (1).

The association between clinician-assigned ordinal scores and 
caregiver-derived PSS (treated as a continuous variable) was analysed 
using Spearman’s rank correlation, which demonstrated a statistically 
significant strong positive correlation (correlation coefficient of 0.618, 
p < 0.001). Based on these findings, a minimum of 18 dogs was 
calculated to be sufficient to detect a correlation coefficient of 0.618 
with 80% power and a two-sided alpha of 0.05.

Responsiveness was evaluated in a subset of 18 dogs with paired 
video assessments. Pain management, which included pharmacological 
adjustments and/or interventional pain management procedures, was 
tailored to the clinical needs of each patient. Pain was scored at each time 
point using the LSPain Scale by a single ECVAA anaesthetist blinded to 
caregiver-reported outcomes (RMS). To assess the ability of the scale to 
detect clinically meaningful change, a Wilcoxon signed-rank test was 
performed on pre- and post-treatment scores. The analysis demonstrated 
a statistically significant reduction in LSPain Scale scores following 
analgesic intervention (V = 171, p = 0.00014), supporting the scale’s 
sensitivity to change in pain status over time.

The mean LSPain Scale score decreased from 2.56 pre-treatment 
to 0.39 post-treatment, reflecting a substantial improvement in clinical 
condition. The estimated effect size (Cohen’s r = 0.899) was classified 
as large, further confirming that the change observed was not only 
statistically significant but also likely to be clinically significant. These 
findings provide preliminary evidence that the LSPain Scale is 
responsive to analgesic intervention, an essential psychometric 
property for any pain assessment tool intended for monitoring 
treatment efficacy in clinical practice. To support planning of the 
prospective phase, a sample size calculation based on this effect size 
was performed using a paired t-test approximation. A minimum of 8 

paired observations per observer was estimated to provide 80% power 
to detect a similar treatment effect at a two-sided significance level 
of 0.05.

For intra-rater reliability, a sample size of 24 videos was estimated 
to be sufficient to detect a weighted Cohen’s kappa of 0.70, assuming 
a null hypothesis value of 0.40, α = 0.05, and 80% power. For inter-
rater reliability assessment, 47 videos were estimated to be sufficient 
to detect an intraclass correlation coefficient (ICC[2,k]) of 0.75, 
assuming a null hypothesis value of 0.40, α = 0.05, 80% power, and 
three raters.

To meet these sample size requirements and ensure adequate 
representation across all four ordinal pain grades, a target sample size 
of 50 videos was selected for the full-scale validation study.

2.3 Observer recruitment

For the prospective validation of the LSPain Scale, a dual-panel 
approach was adopted to assess the scale’s performance across varying 
levels of clinical expertise. The expert group (EG) consisted of board-
certified anaesthetists with established experience in the assessment 
and management of canine LS pain. The generalist group (GG) 
included veterinary surgeons working in primary care practice, to 
assess the usability and interpretability of the LSPain Scale in a general 
clinical setting.

All observers were blinded to patient identity, diagnosis, treatment 
status, and time point of assessment. Prior to scoring, observers 
underwent training and familiarisation with the scale, which included 
a review of the LSPain Scale definitions, one example video for each 
pain grade, and user guidance. This training aimed to harmonise 
interpretation of behavioural responses across observers. Observers 
were instructed to have the LSPain Scale available during scoring to 
ensure consistent and standardised application of the grading criteria.

2.4 Sampling strategy and data handling

Eligible videos were identified and trimmed by a single operator 
(RMS) to isolate 10–20 s clips focused on LS palpation and the 
associated behavioural responses. Corresponding caregiver-completed 
CBPI questionnaires were scanned and paired with each video.

To ensure broad clinical applicability of the scale, video selection 
was based on the LSPain Scale scores assigned during the original 
clinical evaluation, ensuring representation across all four pain grades 
(Grade 0 to 3). Observers were blinded to this sampling strategy. 
Grade 0 videos included both healthy controls and clinical cases with 
confirmed LS pathology that were deemed non-painful on 
examination. This approach aimed to enhance the generalisability of 
the scale by ensuring applicability across a range of clinical scenarios, 
including pain-free dogs with and without spinal pathology. To 
minimise diagnostic confounding, dogs with concurrent hip 
pathology were excluded prior to video selection, consistent with the 
preliminary phase.

To support assessment of responsiveness, some dogs were 
included at multiple clinical time points where pain status differed 
(before and after analgesic intervention). In a few cases, dogs were 
represented more than once with equivalent pain status to prevent 
recognition bias and discourage observers from making relative 
comparisons. Each video was treated as an independent observation.

TABLE 1  LSPain Scale: 4-point ordinal scale for assessing lumbosacral 
pain in dogs based on behavioural responses to palpation.

Grade Pain level Behavioural description

0 No Pain The patient remains indifferent and shows no 

signs of discomfort during palpation.

1 Mild Pain Subtle shifting during palpation indicating slight 

discomfort, without vocalisation or significant 

avoidance.

2 Moderate Pain Flinching, soft whimpering, or intentional 

movement away. May show claudication, 

guarding, or mild stress behaviours (e.g., muscle 

tension).

3 Severe Pain Strong avoidance responses such as abrupt 

movement away, loud vocalisation (yelping), or 

aggression (snapping/biting), with or without 

Grade 2 signs.

Scores range from 0 (no pain) to 3 (severe pain), reflecting increasing pain severity. Stress-
related behaviours, such as aggression or withdrawal, occur only when lumbosacral pain is 
elicited during palpation.
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Once video selection was completed, all data was transferred to a 
second investigator (MAC), who anonymised the dataset. The 
anonymised videos were randomised,1 and a secure online platform 
was developed to facilitate observer access. Each observer received a 
private link to the platform, where they viewed and scored the 
anonymised videos. Scores were submitted directly to MAC, who 
compiled the results into an Excel spreadsheet. Statistical analyses 
were performed using R (RStudio, version 2024.12.0 + 467) by two 
investigators (RMS and MAC).

2.5 Validation framework and statistical 
analysis

The validation framework was designed to assess the psychometric 
properties of the LSPain Scale through independent evaluation by 
both expert and generalist observer panels.

Convergent validity was assessed using Spearman’s rank 
correlation coefficient (ρ) to evaluate the association between the 
median LSPain Scale score per dog (aggregated across expert 
observers) and the corresponding caregiver-reported pain severity 
score (PSS) from the Canine Brief Pain Inventory (CBPI).

Discriminant validity was evaluated by comparing the aggregated 
median LSPain Scale scores between dogs without observable pain 
behaviours (Grade 0, including healthy controls and non-painful 
clinical cases) and those exhibiting pain-related behaviours (Grades 1 
to 3). Dogs were classified as non-painful only if the median score 
assigned by observers within a group was 0; any dog with a median 
score above 0 was classified as painful. Group differences were assessed 
using the Mann–Whitney U test, and effect size was calculated using 
Cohen’s r to aid clinical interpretation. This analysis was performed 
separately for each observer group.

Responsiveness was assessed in a subset of dogs with paired 
recordings obtained before and after analgesic intervention. For each 
dog and time point, the median LSPain Scale score across expert 
observers was calculated. The Wilcoxon signed-rank test was applied 
to compare pre- and post-treatment scores, and Cohen’s r was used to 
estimate the effect size and its clinical relevance.

Inter-rater reliability was assessed separately for expert and 
generalist groups using raw (non-aggregated) ordinal LSPain Scale 
scores to preserve inter-observer variation. Agreement was quantified 
using weighted Cohen’s kappa for all pairwise comparisons, 
Krippendorff ’s alpha to assess overall consistency, and the intraclass 
correlation coefficient (ICC[2,k]) to estimate absolute agreement 
amongst all observers. These metrics were computed using the raw 
(non-aggregated) ordinal data to preserve inter-individual variability.

Finally, intra-rater reliability was assessed within the expert group 
by comparing scores assigned during two separate scoring sessions. 
Agreement for each observer was evaluated using weighted Cohen’s 
kappa, with randomised video order between sessions to reduce 
recall bias.

Reliability was interpreted according to the following thresholds: 
values <0.5 were considered poor, 0.5–0.75 moderate, >0.75–0.9 good, 
and >0.90 excellent (20).

1  Randomizer.org

All statistical analyses were conducted using R (R Studio, version 
2024.12.0 + 467). Non-parametric methods were employed as 
appropriate to accommodate the ordinal nature of the LSPain Scales. 
For group-level analyses of convergent validity, discriminant validity, 
and responsiveness, individual scores assigned by expert observers 
were aggregated per dog using the median. A two-sided p-value of 
<0.05 was considered statistically significant for all analyses.

3 Results

Based on the preliminary analysis, a dual-panel design was 
implemented, including ten veterinarians in the generalist group and 
three board-certified anaesthetists in the expert group, to enable 
assessment of both inter- and intra-rater reliability.

Amongst the ten veterinary surgeons in the generalist group, seven 
were Members of the Royal College of Veterinary Surgeons (MRCVS) 
and actively practising in the United Kingdom, and the remaining three 
participants were based in Argentina, Portugal, and Spain, respectively. 
All generalist observers completed a single scoring session. The expert 
group consisted of three ECVAA-certified anaesthetists (SS, CC, FA) 
with long-standing experience in managing chronic pain, each of 
whom completed two scoring sessions, separated by a two-week 
interval, with video order re-randomised between sessions.

The final dataset consisted of fifty videos derived from thirty-
seven individual dogs. Distribution across the four pain grades of the 
LSPain Scale was as follows: eighteen videos were classified as Grade 
0 (no pain), of which eleven were clinical cases deemed non-painful 
on examination and seven were obtained from healthy control dogs. 
Ten videos were classified as Grade 1 (mild pain), fifteen as Grade 2 
(moderate pain), and seven as Grade 3 (severe pain). Thirteen dogs 
were represented more than once in the dataset. Eight of these 
contributed paired videos obtained before and after analgesic 
treatment, which were used to evaluate responsiveness. The remaining 
five dogs contributed repeated videos showing the same pain grade to 
minimise recognition bias and support inter-rater reliability 
assessment. Each video was treated as an independent observation.

3.1 Convergent validity

A very strong positive correlation was found for both the expert 
(ρ = 0.838, p < 0.001) and the generalist (ρ = 0.856, p < 0.001) groups, 
supporting that clinician-assigned LSPain scores accurately reflect 
caregiver-perceived pain severity in dogs with LS pain (Figure 1).

3.2 Discriminant validity

In the expert group, aggregated LSPain scores were significantly 
higher in dogs classified as painful (n = 32) compared to those 
classified as non-painful (n = 18) (Wilcoxon rank-sum test: W = 0, 
p < 0.001), with a large effect size (Cohen’s r = 0.859). In the generalist 
group, the same pattern was observed, with significantly higher scores 
in painful (n = 33) than non-painful (n = 17) dogs (W = 0, p < 0.001; 
Cohen’s r = 0.843). The corresponding score distributions for each 
group are illustrated in Figure 2. These results support the discriminant 
validity of the LSPain Scale across both observer groups.
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3.3 Responsiveness

In the expert group, a statistically significant reduction in 
aggregated median LSPain scores was observed following 
analgesic intervention in the subset of dogs with paired pre- and 
post-treatment recordings (n = 8) (Wilcoxon signed-rank test: 
V = 28.0, p = 0.021). The effect size was large (Cohen’s r = 0.819), 
with a mean reduction of 1.75 points. In the generalist group, a 
similar pattern was observed. Median LSPain scores were 
significantly lower following treatment (Wilcoxon signed-rank 
test: V = 33.5, p = 0.034), with a large effect size (Cohen’s 
r = 0.748) and a mean reduction of 1.69 points. The corresponding 
pre- and post-intervention score distributions for both groups are 
presented in Figure 3. These findings support the responsiveness 
of the LSPain Scale to detect clinically relevant changes in pain 
following treatment, when applied by both expert and 
generalist observers.

3.4 Inter-rater reliability

In the expert group, pairwise agreement via weighted Cohen’s 
kappa indicated good agreement between Expert 1 and Expert 2 
(κ = 0.731) and between Expert 2 and Expert 3 (κ = 0.678), and 
excellent agreement between Expert 1 and Expert 3 (κ = 0.882). 

All comparisons were statistically significant (p < 0.001). Group-
level consistency was good, with Krippendorff ’s alpha of 0.787. 
The ICC[2,k] for absolute agreement amongst experts was 0.911 
[95% CI: 0.835–0.951; F(49, 98) = 13.82, p < 0.0001], indicating 
excellent inter-rater reliability. In the generalist group, pairwise 
kappa values ranged from 0.632 to 0.981 (full representation in 
Figure  4), representing moderate to excellent agreement, with 
most comparisons falling in the good to excellent range. All were 
statistically significant (p < 0.001). Krippendorff ’s alpha was 
0.812, indicating good consistency at the group level. The 
ICC[2,k] was 0.977 [95% CI: 0.966–0.986; F(49, 441) = 47.51, 
p < 0.0001], reflecting excellent absolute agreement. Together, 
these findings confirm that the LSPain Scale demonstrates good 
to excellent inter-rater reliability across both expert and 
generalist observers.

3.5 Intra-rater reliability

Expert 1 demonstrated excellent intra-rater reliability 
(κ = 0.914, z = 6.5, p < 0.0001). Expert 2 showed good agreement 
(κ = 0.81, z = 5.96, p < 0.0001), while Expert 3 also achieved 
excellent reliability (κ = 0.975, z = 6.92, p < 0.0001). These findings 
indicate consistency in how observers applied the LSPain Scale 
across repeated assessments.

FIGURE 1

Scatter plot showing the relationship between the median LSPain score and the CBPI Pain Severity Score (PSS) for both expert (navy blue) and 
generalist (orange) observer groups. Each point represents a video recording assessed using the LSPain Scale, with the median score across observers 
plotted against the corresponding caregiver-reported CBPI PSS for that case. Linear regression lines illustrate the strength and direction of association 
within each observer group. While greater dispersion was observed at LSPain Grade 1, the overall association remains very strong for both groups 
(ρ = 0.838 and ρ = 0.856 for expert and generalist groups, respectively; p < 0.001), providing strong evidence of convergent validity between clinician-
assigned LSPain scores and caregiver-reported pain severity.
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4 Discussion

This study presents the initial psychometric evaluation of the 
LSPain Scale, a clinician-based instrument designed to quantify LS 
pain in dogs based on behavioural responses elicited during palpation 
of the LS region. Developed to address the current lack of validated, 
condition-specific tools for LS pain assessment in dogs (2, 3), the 
LSPain Scale demonstrated strong converting and discriminant 
validity, responsiveness, and reliability in both specialist and 
generalist observers.

While debates persist regarding the objectivity of pain assessment 
in non-verbal species, experts reaffirm the value of structured, 
observer-based approaches in both clinical and research settings (2, 
21). The inability of veterinary patients to communicate their pain 
verbally (22) parallels situations in humans, where behavioural pain 
scales are routinely applied to non-verbal patients such as neonates 
and individuals with advanced dementia, with tools like the Pain 
Assessment in Advanced Dementia (PAINAD) Scale (23). In the 
assessment of acute pain in small animals, both clinician- and 
caregiver-based evaluations are considered important (12, 13, 15, 17, 
19, 24, 25). Clinician-based assessment is particularly prominent in 
the postoperative period, where pain expression can be  closely 
monitored by the attending team, and caregiver access to the hospital 
environment is limited or absent. In contrast, the clinical evaluation 

of chronic pain in dogs continues to rely almost exclusively on 
caregiver-reported instruments, as pain-associated behaviours 
indicative of pain are primarily expressed at the home environment 
(3). Nonetheless, clinical examination remains an essential component 
of chronic pain assessment, offering valuable insights not obtainable 
from caregiver-reported data alone (23). The Canine Osteoarthritis 
Staging Tool (COAST) initiative has highlighted the need for 
integrated assessment strategies (26, 27), emphasising that clinical 
examination is indispensable for comprehensive staging and 
management of chronic pain.

The LSPain Scale represents, to our knowledge, the first clinician-
based instrument specifically developed for LS pain in dogs to 
undergo initial psychometric validation. Its aim is not to replace 
existing caregiver-based tools, but rather to complement them, 
enriching the clinical evaluation of patients with LS pain and 
supporting more tailored and responsive pain management 
throughout the course of the condition.

Convergent validity was evaluated with the association between 
clinician-assigned LSPain scores and caregiver-perceived CBPI-
PSS. The CBPI was originally developed for the assessment of chronic 
pain in dogs with osteoarthritis (6) and has undergone validation for 
both osteoarthritis and bone cancer (6, 7). In the absence of a gold 
standard for pain assessment in dogs, construct validity of the CBPI 
was supported through multiple complementary approaches, 

FIGURE 2

Boxplots showing aggregated median LSPain scores for dogs classified as non-painful or painful, based on assessments by expert (navy blue) and 
generalist (orange) observer groups. Each point represents the median score per video. Boxplots display the interquartile range and median, with 
overlaid jittered points illustrating score variability. Statistically significant differences were found between non-painful and painful dogs in both 
observer groups, supporting the discriminant validity of the LSPain Scale (*p < 0.05, **p < 0.01, ***p < 0.001).
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including factor analysis of its internal structure, as well as assessments 
of discriminant and convergent validity, responsiveness, and reliability. 
Since then, the CBPI has been widely adopted in studies investigating 
spinal and neuropathic pain in dogs, including LS conditions (8, 9). 
Its broad application across diverse clinical contexts and its translation 
into multiple languages (28, 29) reflects its acceptance as a general 
instrument for assessing chronic pain burden in veterinary patients. 
The use of the CBPI as a reference measure for convergent validity has 
precedent in veterinary pain research (19), and its use in the present 
study was similarly a pragmatic necessity due to the lack of a validated 
gold standard for assessing LS pain in dogs. This limitation highlights 
a critical gap in the field and reinforces the need for condition-specific 
tools such as the LSPain Scale, which represents an initial step towards 
standardising LS spinal pain assessment in dogs. Preliminary analysis 
supported the convergent validity of the LSPain Scale, which was 
further confirmed in the prospective phase through consistent 
associations between clinician-assigned scores and caregiver-reported 
pain severity across both expert and generalist observers.

Discriminant validity was supported by statistically significant 
differences in LSPain Scale scores between dogs with (Grades 1–3) or 
without (Grade 0) observable pain-related behaviours. This finding 
was consistent across both expert and generalist observers. Although 
the non-painful group included some clinical cases deemed pain-free 
on examination, the presence of undetected or subclinical pain in 

these dogs could have attenuated between-group differences. 
Nevertheless, clear score separation was still evident for both groups, 
supporting the scale’s ability to distinguish between dogs that do or do 
not exhibit pain-associated behaviours during clinical examination.

Responsiveness was supported by a reduction in LSPain Scale 
scores following analgesic management in the subset of dogs with 
paired video assessments. This was observed in both the preliminary 
analysis and the prospective phase across expert and generalist groups, 
indicating that the scale was sensitive to changes in pain-associated 
behaviours after treatment. These findings support the use of the scale 
for monitoring response to analgesic intervention in dogs with 
LS pain.

Analgesic interventions were not standardised, reflecting the 
clinical nature of the study and being tailored to each patient’s needs 
(detailed in Supplementary material). In the preliminary analysis 
(n = 18), all dogs underwent interventional pain management 
procedures, with two also receiving adjustments to their oral analgesic 
regimen. In the prospective phase (n = 8), five dogs received 
interventional pain management and three had adjustments to their 
oral medication. The greater mean reduction in scores observed in the 
preliminary analysis compared with the prospective phase may 
be  partly explained by the higher proportion of dogs undergoing 
interventional pain management in the former cohort, as these 
procedures may be  associated with greater analgesic effects. 

FIGURE 3

Boxplot showing median LSPain scores pre- and post-intervention for expert (navy blue) and generalist (orange) observer groups. Each point 
represents the aggregated median score per dog, based on paired video assessments. Boxplots display the interquartile range and median, with jittered 
points overlaid to illustrate score distribution. Both groups demonstrated significantly lower scores following intervention, supporting the 
responsiveness of the LSPain Scale (*p < 0.05, **p < 0.01, ***p < 0.001).
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Furthermore, since all dogs in this study were referred cases already 
receiving analgesic medication, adjustments to an existing regimen 
may have a smaller impact on pain than initiating treatment in 
patients not previously receiving analgesia. Although the lack of 
standardisation in analgesic interventions may have introduced 
variability and is acknowledged as a potential limitation, it also 
increases the relevance of the findings to everyday clinical practice. 
Dogs with naturally occurring LS pain are rarely managed with a 
single drug. In most cases, treatment involves combinations of 
pharmacological agents and, in some instances, advanced modalities 
such as interventional pain management. Evaluating the scale in this 
context is therefore likely to provide a more applicable assessment of 
its performance in real-world settings than testing it solely against the 
effect of one analgesic treatment.

Establishing a clinically meaningful change threshold is essential 
for interpreting the responsiveness of pain assessment instruments. In 
the present study, responsiveness of the LSPain Scale was supported 
by a statistically and clinically significant reduction in scores following 
analgesic intervention, as observed in both the preliminary and 
prospective analyses. In the preliminary cohort (n = 18), the mean 
reduction in LSPain scores post-treatment was 2.17 points. In the 

prospective phase (n = 8), expert and generalist observers recorded 
mean reductions of 1.75 and 1.69 points, respectively. Based on these 
findings, a two-point reduction on the LSPain Scale is proposed as a 
clinically meaningful threshold for treatment response. Although 
smaller changes may reflect improvement, the four-point ordinal 
structure precludes intermediate values and limits resolution. A 
two-point change offers a pragmatic balance between clinical 
relevance and interpretability, while reducing the risk of false positives 
when evaluating treatment effects.

It is important not to equate responsiveness with the need for 
treatment. In patients with mild pain (Grade 1), a two-grade 
improvement would not be  measurable, as this would require a 
reduction to a score below zero. In such cases, clinical decision-
making should not be  delayed until a two-grade reduction is 
possible. For dogs with mild but persistent pain over several weeks, 
intervention is advisable, and a one-grade improvement in these 
patients should be considered a clinically relevant response. This 
welfare consideration should not be used to purposefully inflate the 
apparent efficacy of a treatment modality in retrospective or 
prospective studies. Its purpose is solely to ensure that treatment is 
not withheld in patients with persistent mild pain and that a 

FIGURE 4

Heatmap of pairwise weighted Cohen’s kappa coefficients showing inter-rater agreement amongst the 10 generalist observers of the LSPain Scale. 
Each cell represents the level of agreement between two observers, with values ranging from 0 (no agreement) to 1 (perfect agreement). Quadratic 
weights were applied to account for the ordinal nature of the LSPain scores. Warmer colours indicate stronger agreement.
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one-grade reduction from mild to no pain is recognised as clinically 
meaningful in this specific context.

The reliability of the LSPain Scale was assessed between (both 
groups) and within (expert group) observers to determine the 
consistency of its application across different raters and over time. 
Inter-rater agreement ranged from moderate to excellent, with good 
to excellent agreement at the group level. These findings indicate that 
veterinarians of different experience can apply the LSPain Scale in a 
reproducible manner, supporting its use in both clinical and research 
settings where multiple observers may be involved in pain assessment. 
Intra-rater agreement ranged from good to excellent, confirming that 
individual clinicians applied the scale consistently across repeated 
assessments. This supports the use of the LSPain Scale for monitoring 
pain trajectories in dogs during follow-up.

The LSPain Scale was purposefully designed with a simplified 
structure comprising four ordinal grades to enhance clinical 
applicability. This approach mirrors the rationale behind the 
development of the short-form Glasgow Composite Measure Pain 
Scale CMPS-SF (12), where reduction and restructuring of items 
improved usability in practice without undermining core 
psychometric properties. While the simplicity of the LSPain Scale 
facilitates consistent implementation in clinical settings, it inherently 
limits the detection of subtle variations within each pain category. This 
categorical approach was chosen to enhance ease of interpretation and 
favour clinical applicability.

In medicine, it is recognised that there is no gold standard in pain 
assessment, as each tool has strengths and limitations (16). Numerical 
rating scales (NRS) and visual analogue scales (VAS) are widely used 
and have demonstrated good validity across a range of clinical and 
research settings (16). However, numerical pain ratings are recognised 
as difficult to interpret in isolation due to the lack of intrinsic meaning 
(30, 31), and their clinical relevance improves when linked to 
structured categories that reflect pain severity and impact, such as 
those used in the revised Graded Chronic Pain Scale (32, 33). This 
approach is reflected in the International Classification of Diseases 
(ICD-11) for chronic pain developed by the International Association 
for the Study of Pain (IASP) (31). The ICD-11 includes extension 
codes for grading pain severity as mild, moderate, or severe, based on 
recommended but not validated NRS or VAS scores for pain intensity, 
pain-related distress, and interference with daily activities. A further 
example of the widespread use of categorical pain interpretation is 
found in the treatment guidelines for cancer pain by the World Health 
Organization (WHO), which are structured around pain intensity 
categories of mild, moderate, and severe (34). Numerous human 
studies have sought to define cut-off points for numerical pain ratings 
to facilitate a categorical translation (30, 35, 36). These efforts reflect 
a shared goal: to retain the sensitivity and analytical advantages of 
numerical scales while enabling categorical interpretation to support 
treatment decisions and improve communication. Nonetheless, 
identified thresholds may vary according to patient population, pain 
condition, and context, indicating that the relationship between 
numerical scores and perceived pain intensity is not fixed or linear 
(30, 35, 36). This variability further supports the value of categorical 
frameworks that classify pain in clinically meaningful terms. 
Considering the challenges associated with interpreting pain intensity 
from numerical scores alone, veterinary pain assessment tools for 
acute pain such as the CMPS-SF (12) and the FGS (13) have also 
introduced empirically derived cut-off values to assist clinical 

decision-making. These thresholds are not meant to categorise pain 
severity but to indicate when analgesic intervention may 
be appropriate. While such cut-offs enhance the practical utility of 
each tool, they are scale-specific and do not capture the broader 
context or continuum of pain beyond the intervention threshold. In 
contrast, categorical classifications may offer a more interpretable and 
user-friendly framework for assessing pain severity, particularly when 
prioritising treatment or communicating the significance of observed 
pain behaviours.

While observer-based pain scoring tools in veterinary medicine 
must be  simple and clear (25), the role of observer training and 
familiarisation with the scales in ensuring their reliability remains a 
subject of debate. Various studies report training of the observers prior 
to scoring (13, 19, 37–40), with some supporting that training 
improves reliability (38, 41, 42), while others suggest the effect may 
be  limited (37, 39). As more evidence emerges, inconsistencies in 
reliability have become increasingly apparent (39). In this context, 
observer training is gaining recognition as an important factor in the 
appropriate and consistent application of pain assessment tools (13, 
38, 41, 42). In our study, no formal evaluation of training effects on 
outcomes was performed. Instead, we applied a structured process 
aimed at familiarising observers with the LSPain Scale and ensuring 
its adequate use. Given that observer involvement introduces inherent 
variability, familiarisation and training is unlikely to introduce harm 
and may contribute to improved scoring consistency.

While observer training is often considered less critical in the 
context of chronic pain, where the caregiver is typically regarded as 
the expert due to their familiarity with the animal’s normal behaviour 
(3), further research is needed to evaluate the impact of structured 
training on the reliability of observer-based pain assessment tools in 
veterinary settings.

In the present study, all observers underwent a structured training 
session before scoring. This included a video presentation outlining 
the LSPain Scale and explaining each pain grade in detail, 
accompanied by one illustrative video per grade. Observers were 
instructed to refer to the scale during evaluation to 
enhance consistency.

In addition to variability introduced during pain scoring, an 
important consideration when applying the LSPain Scale is the 
potential influence of differences in how the palpation stimulus is 
delivered. In this study, all examinations were performed by a single 
operator, ensuring a consistent and standardised approach to the 
clinical stimulus and supporting the validity of the psychometric 
assessment. However, in clinical practice, variation in technique 
across operators may affect the behavioural responses elicited and 
influence the scores assigned. Future studies involving multiple 
clinicians performing the examination would help elucidate the 
potential impact of inter-operator variability during clinical 
examination on the scale’s performance. At the pain management 
unit where the LSPain Scale was developed, the examiner aimed to 
apply moderate pressure during palpation, with the intent to elicit 
clinically meaningful responses without causing unnecessary 
distress. The rationale for incorporating palpation was to provoke 
behaviours that might not otherwise be expressed, as without such 
a stimulus the ability to assess pain severity during examination 
would be markedly reduced. In the author’s experience, excessive 
pressure may induce false-positive responses and undermine the 
primary diagnostic objective of confirming the LS region as a pain 
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generator. A potential limitation relates to the inherent variability 
of behavioural response associated with breed and individual 
temperament. Although the sample size calculation was based on 
preliminary data and therefore inherently accounted for some 
degree of variability, the population studied may not fully represent 
the wide range of behavioural responses across breeds and 
individual dogs. Such variability could have influenced the results 
and warrants further exploration in future studies. An additional 
methodological consideration is that pain scoring in this study was 
conducted retrospectively via video review, rather than by the 
clinicians performing the physical examination. This design 
allowed for standardisation of the visual stimulus and blinding to 
clinical data but differs from typical clinical practice, where the 
examiner interprets responses in real-time with access to full 
patient history.

To support wider application of the LSPain Scale, a laminated 
sheet containing the LSPain Scale and a QR code linking to the 
training video has been provided in the Supplementary materials. This 
resource is intended as a practical guide for both clinical and research 
use it provides recommended guidance on how the clinical 
examination should be  performed, with the aim of promoting 
consistency and minimising technique-related variability.

The importance of a placebo group when assessing 
responsiveness was highlighted by Benito et  al. (14) in their 
evaluation of the Feline Musculoskeletal Pain Index (FMPI), where 
both placebo- and meloxicam-treated cats showed significant 
within-group reductions in pain scores. However, logistic regression 
analysis failed to detect a difference between treatment groups, 
leading the authors to question the scale’s responsiveness to 
intervention despite apparent clinical improvement. The use of a 
placebo group was pivotal in revealing this limitation and 
subsequently enabled the refinement of the FMPI into a shorter 
form (FMPI-sf) (43). In the present study, inclusion of a control or 
placebo group was not feasible due to the retrospective nature of the 
video dataset, which was derived from routine clinical evaluations 
at the pain management unit. In this context, withholding analgesia 
from dogs with suspected pain would have contravened welfare 
principles and clinical standards. While the observed score 
reductions following intervention suggest the LSPain Scale 
responsiveness, the absence of a control group limits the ability to 
attribute these changes solely to the analgesic intervention. The 
potential influence of natural variation, regression to the mean, or 
caregiver placebo effects cannot be fully excluded (14, 44, 45).

Further confirmation of responsiveness under controlled 
conditions would be valuable, using ethically acceptable alternatives 
to placebo, such as delayed-treatment designs or add-on trials (46). 
Nonetheless, based on the authors’ clinical experience, the analgesic 
interventions used in this cohort resulted in clear and consistent 
clinical improvement, both in these cases and more broadly 
in practice.

The LSPain Scale was developed to grade pain expression during 
clinical examination, without aiming to determine the anatomical 
source of pain. In clinical practice, when a dog displays discomfort 
on LS palpation, localising the primary pain generator can 
be  challenging. This is particularly relevant given the frequent 
coexistence of hip and LS pathology in dogs and the overlap in their 
clinical signs (1). Furthermore, as reported in our previous 

MRI-based study, LS pain may still be  present in dogs without 
detectable structural abnormalities, highlighting the limitations of 
imaging-based diagnosis in certain cases (1). To minimise diagnostic 
confounding during validation, dogs with concurrent hip pathology 
were excluded. This approach aimed to ensure that pain behaviours 
observed during palpation could be more confidently attributed to 
the LS region. As previously highlighted in the literature, a clinical 
instrument should be applied as originally described and validated 
to preserve its measurement properties (42). Although the LSPain 
Scale was developed in a cohort of dogs with confirmed LS 
pathology, it is not intended to diagnose the underlying cause of 
pain. Instead, it offers a standardised method to quantify behavioural 
responses to LS palpation. In clinical practice, the scale may aid in 
recognising pain localised to this region and support subsequent 
diagnostic or therapeutic decisions, regardless of the 
underlying aetiology.

The development of small animal pain assessment scales has 
typically involved input from multiple individuals, including 
veterinary professionals and caregivers. For instance, the Glasgow 
Composite Measure Pain Scale (CMPS) was developed through a 
multi-phase process involving hundreds of veterinary professionals 
and a core team of veterinary researchers. Its short-form version was 
subsequently derived by restructuring and refining the original scale 
to enhance clinical utility. This process included incorporation of 
feedback from over 500 practising veterinary surgeons during 
pre-testing, alongside insights from previous work (25). The CBPI was 
developed by a group of 10 veterinarians in collaboration with many 
dog caregivers (15). The Feline Musculoskeletal Pain Index (FMPI) 
was conceived via multiple stages involving a team of veterinary 
researchers and cat owners (14). The items of the Feline Grimace Scale 
(FGS) were conceived by two experienced clinicians, and the FGS was 
subsequently validated by four independent observers (13). In 
contrast, the LSPain Scale was developed by a single clinician. This 
highlights the variability in scale development processes, which may 
involve large multidisciplinary teams or be carried out by smaller 
groups or individual clinicians. In the case of the present study, this 
approach may have inherently introduced a degree of bias towards 
individual clinical experience, the scale’s structure was grounded in 
established principles of behavioural pain assessment (12) and 
supported by the co-authors in its final format prior to prospective 
observer evaluation. Despite its individual origin, the LSPain Scale 
demonstrated promising construct validity and clinical applicability 
in this initial validation. As with other observer-based veterinary 
clinical metrology instruments that have undergone refinement over 
time (12, 43), future amendments to the LSPain Scale may 
be considered as clinical experience accumulates. The authors are 
open to further discussion and collaboration regarding potential 
improvements of this scale. However, any modifications, whether 
proposed by the original developers or by others, should be followed 
by formal revalidation to ensure the scale’s psychometric integrity is 
maintained (42).

In conclusion, the LSPain Scale is a simple, valid, and reliable 
clinician-based instrument for assessing LS pain in dogs. It provides a 
structured behavioural framework that complements caregiver-
reported tools and supports clinical decision-making during 
diagnosis, monitoring, and treatment. This initial validation represents 
a meaningful step towards the development of standardised, 
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condition-specific tools to improve the assessment and management 
of canine LS pain in veterinary practice.
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