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Introduction
Estimates of the population of pet cats in the USA exceed 
94 million, compared with approximately 90 million 
dogs.1 Despite this, the ability of veterinarians to assess 
and treat pain in cats has lagged behind that of dogs. 
Despite increasing interest and research to bridge this 
information gap, most information on pain control in cats 
focuses on perioperative pain and analgesia.2–5 Less 
information exists about conditions resulting in chronic 
pain; consequently, more cats with these conditions 
remain undiagnosed and under-treated.6–8 The gradual 
onset and subtle behavioural changes seen in chronic 
pain situations, coupled with cats’ abilities to mask clini-
cal signs, likely contribute to this disparity, making iden-
tification and measurement of chronic pain problematic.
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Degenerative joint disease (DJD), which encompasses 
osteoarthritis (OA), commonly produces chronic muscu-
loskeletal pain in cats, with an estimated ~60–90% of all 
cats having radiographic changes consistent with the 
disease.9–12 Of cats with radiographic evidence of DJD, 
an estimated 40% have DJD-associated pain (unpub-
lished author observations from patient examinations).9

Whereas OA includes degenerative changes of syno-
vial joints, DJD is inclusive of degenerative changes in 
synovial, cartilaginous or fibrous joints.13 When degen-
erative changes of both the appendicular and axial skel-
eton are being considered, DJD is the more correct term. 
For ease of understanding, the term chronic musculo-
skeletal pain/arthritis pain was used in the survey.

In order to guide future research of new analgesics for 
feline DJD, investigators should have a better understand-
ing of what agents are currently being used and how they 
are being utilised. Although consensus statements and 
guidelines on treatment and management of chronic pain 
in cats exist,4,14 investigators have only evaluated the effi-
cacy of a few suggested therapies appropriated. None of 
these are approved for the treatment of DJD in the USA. 
Only the non-steroidal anti-inflammatory drug (NSAID) 
meloxicam,15 one ‘joint support diet’16 and a novel ther-
apy (anti-nerve growth factor antibody) have undergone 
placebo-controlled trials and shown evidence of efficacy.17 
Furthermore, data on current prescribing practices can 
help inform future research and ensure clinical relevancy, 
but are currently lacking.

In order to determine which drug and non-drug ther-
apies were being used by veterinarians for the treatment 
of DJD-associated pain in cats, we performed a survey 
through the Veterinary Information Network (VIN).

Materials and methods
Survey development involved a collaboration between 
experts in the fields of veterinary pharmacology, veterinary 
orthopedics, feline medicine and survey development and 

distribution. The survey focused primarily on pharmaco-
logical therapies and orally administered supplements, 
and excluded non-drug therapies such as acupuncture, 
stem cell- or platelet-rich plasma therapy, surgery,  
rehabilitation and laser therapy. The survey underwent 
several revisions with the final version comprising 107 
questions, including questions regarding demographics/
background, questions on 13 specific therapies and sev-
eral options that allowed for other therapies to be entered 
as free text. Demographic and background information 
included years in practice, type of practice/species seen, 
frequency of presentation of suspected feline chronic 
musculoskeletal pain/arthritis cases, frequency that 
treatment was recommended for these and the frequency 
with which owners elected to treat the suspected chronic 
musculoskeletal pain/arthritis. Data were also collected 
as to whether the practitioner routinely used lean weight 
or true body weight (or ‘depends on therapy’) to calcu-
late dosages.

For each of the therapies included in the survey, prac-
titioners were instructed to indicate their typical mainte-
nance dose (clinically relevant ranges on a mg/kg or mg/
lb basis, where applicable), dosing frequency, treatment 
duration, preferred formulation and the percentage of 
cats with DJD-associated pain prescribed the therapy.  
In order to facilitate completion, questions were blocked 
by therapeutic agent, which allowed respondents to 
bypass questions pertaining to therapies they did not 
use. Figure 1 shows the general survey flow and logic.

At the end of the survey, respondents were instructed 
to indicate their ideal therapeutic formulation and fre-
quency of administration, followed by formulations and 
dosing frequencies that were considered acceptable. 
Final comments were also permitted at the end of the 
survey. Survey logic requiring participants to select an 
answer before moving to the next question was not 
implemented. The full survey is available as supplemen-
tary material.

Figure 1 Flow diagram of survey logic. Survey logic was used to allow respondents to bypass questions regarding 
medications the respondent indicated they did not prescribe
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The survey was distributed electronically via email to 
36,676 clinicians, all belonging to an online community 
and information service for veterinarians (VIN). 
Individual sex and nationality demographic information 
was not collected during the survey but was available 
through the VIN database. The survey remained open 
from 17 January 2017 to 9 February 2017. Results were 
automatically recorded into an online database and 
transferred to a spreadsheet program for easier data 
management after the survey was closed (Microsoft 
Excel).

Statistical analysis involved the use of statistical 
software (JMP Pro 13; SAS). Summary descriptive sta-
tistics are presented when most appropriate. χ2 testing 
for independence was used to evaluate relationships 
between number of years in practice or proportion of 
feline caseload and therapies prescribed, or between 
ideal medication formulation and ideal frequency of 
administration. Fisher’s exact test was used to evalu-
ate for any relationships between prescription of one 
therapeutic agent and the concurrent prescription of 
gabapentin. Sided tests were used, based on individual 
hypotheses: a right-sided test was used when a posi-
tive correlation between the therapy and gaba pentin 
was suspected, whereas a left-sided test indicates a 
suspected negative correlation. Significance was set at 
a P value of ⩽0.05, before any Bonferroni corrections.

Results
Of the 36,676 veterinarians receiving the survey via 
email, 1056 completed the survey (defined as the 
respondent navigating through the final question or the 
survey logic ending the survey), for a completed 
response rate of 2.9%. Two respondents indicated that 
they either never recommended treatment for chronic 
musculoskeletal pain in cats, or clients never elected to 
administer the selected treatments, resulting in no fur-
ther collected information. Therefore, the maximum 
total number of responses per question was 1054.

Most respondents were female (77.3%). Respondents 
were also primarily from the USA and Canada (77.0% 
and 13.6%, respectively), with some respondents resid-
ing in Australia (2.9%), the UK (1.3%) and New Zealand 
(1.1%). The level of clinical experience represented by 
the survey respondents ranged from <1 to >20 years in 
practice. All experience groups, excepting the ‘<1 year’ 
group, were well represented (>150 respondents); 
those with the most experience (‘20+ years of practice’) 
represented >40% of all respondents (number of 
responses = 440). More than 70% of respondents indi-
cated that cats represented 25–50% of their caseload.  
A small subset of respondents (6.2%) indicated that 
they practised in feline-only clinics. Demographics of 
respondents completing the survey are summarised in 
Table 1.

Table 1 Respondent demographic information, including sex, nationality, years of experience and feline portion of 
caseload

Responses (%)

Respondent sex Respondents (n = 1037)
 Male 235 22.7
 Female 802 77.3
Respondent nationality Respondents (n = 1042)  
 USA 802 77.0
 Canada 142 13.6
 Australia 30 2.9
 UK 14 1.3
 New Zealand 11 1.1
 Other 43 4.1
How long have you been in clinical practice? Responses (n = 1054)  
 <1 year 32 3.0
 1–5 years 183 17.4
 6–10 years 160 15.2
 10–20 years 239 22.7
 >20 years 440 41.7
Approximately what percentage of your patients are cats? Responses (n = 1039)  
 <25% 121 11.6
 25–50% 751 72.3
 51–75% 97 9.3
 76–99% 6 0.6
 100% (feline only) 64 6.2

Questions are presented as they appeared in the survey
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Additional background questions collected data on 
the frequency of cases suspected to have chronic mus-
culoskeletal pain/arthritis, how often respondents rec-
ommended treatment of this pain and, finally, how 
often respondents believed that owners followed these  
recommendations. Approximately 90% of respondents 
indicated they saw suspected cases of chronic musculo-
skeletal/arthritis pain in cats at least monthly, with 
46.8% indicating that they saw suspected cases weekly 
and 15.8% indicating they saw cases daily. While only 
26% of respondents indicated that they recommended 
treatment for pain in all of these suspected cases, 33.6% 
indicated they recommended treatment in >75% of 
cases, and 80% of respondents indicated they recom-
mended treatment in at least 50% of these cases. 
However, respondents mostly believed that only 25–50% 
of owners followed these treatment recommendations. 
Full background information on frequency of cases seen, 
frequency of practitioner treatment recommendations 
and frequency of owners believed to be following treat-
ment recommendations can be seen in Table 2.

Seventy-one percent of respondents reported pre-
scribing gabapentin (Neurontin; Pfizer) for treating DJD-
associated pain in cats. Slightly fewer (67.8%) prescribed 
joint supplements, meloxicam (64.0% [Metacam; 
Boehringer Ingelheim]), opioids (62.6%), fish oil (62.1%) 

and polysulfated glycosaminoglycans (PSGAGs; 61.9% 
[Adequan; Elanco]). Very few respondents reported pre-
scribing other NSAIDs (eg, aspirin and carprofen, 5.6%) 
or triamcinolone (1.4%). Full data on the percentage of 
respondents prescribing individual therapies are pre-
sented in Table 3.

Years in practice and patterns of prescribing (Table 4) 
were compared. Opioids, PSGAGs and prednisolone, 
several ‘other’ options and some groupings of therapies 
by class or mechanism of action (eg, ‘any opioids’ or ‘any 
steroids’) showed an association. In general, practitioners 
with between 6 and 20 years of experience were most 
likely to prescribe some sort of therapy, and those with 
<1 year of experience were least likely to prescribe any 
given therapy. Practitioners with >20 years of experience 
were most likely to prescribe glucocorticoids (Table 5).

Subsequently, relationships between the percentage 
of cats seen in the practice and prescribed therapies 
(Table 6) were explored. There appeared to be little rela-
tionship between the percentage of cats seen in the prac-
tice and prescription of individual therapies. In some 
instances, clinicians with high feline caseloads (76–99%) 
prescribed certain therapies at the highest frequency. 
However, this should be interpreted cautiously given 
the sample size for this group (number of responses = 6). 
That said, a positive relationship existed between the 

Table 2 Additional respondent demographic information, including the frequency at which suspected cases are seen, 
how often the veterinarian recommended treatment for these cases and how often the respondent estimates the owners 
elect to treat these cases

Responses (%)

Approximately how often do you see cats with suspected chronic 
musculoskeletal pain/arthritis, whether based on patient history,  
exam or radiographic findings?

Responses (n = 1056)

 Daily 167 15.8
 Weekly 494 46.8
 Monthly 285 27.0
 Quarterly 95 9.0
 Yearly 15 1.4
 Never 0 0
How often do you recommend therapy for these cats? Responses (n = 1055)  
 Never or 0% 1 0.1
 <25% of cases 65 6.2
 25–50% of cases 136 12.9
 50–75% of cases 225 21.3
 75–100% of cases 354 33.6
 100% of cases 274 26.0
How frequently do clients elect to administer the recommended treatments? Responses (n = 1055)  
 Never or 0% 1 0.1
 <25% of cases 277 26.3
 25–50% of cases 359 34.0
 50–75% of cases 278 26.4
 75–100% of cases 120 11.4
 100% of cases 20 1.9

Questions are presented as they appeared in the survey
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proportion of cats seen in the practice and the prescrib-
ing practices for PSGAGs. Similarly, practices seeing a 
higher proportion of cats reported higher prescribing 
frequencies of gabapentin, joint supplements, opioids 
and steroids (Table 7). A comparison of feline-only prac-
titioners against all other respondents revealed similar 
results (Table 8).

Next, associations between the prescription of one 
therapy and the concurrent frequency of gabapentin pre-
scription were examined. Prescription of almost every 
therapy correlated positively with prescription of gaba-
pentin, excepting meloxicam, (no relationship) and cer-
tain steroids (Table 9); in other words, respondents who 
prescribed gabapentin more frequently also prescribed 
other therapies more frequently.

Respondents were asked whether they calculated 
therapeutic doses based on true or lean body weight. 
Approximately half indicated that their calculations 
depended on the drug, whereas the remainder skewed 
towards total body weight (Table 10).

For most therapies, doses and frequencies used long 
term appear to be similar to label dosages, regardless of 
label indications (eg, robenacoxib [Onsior; Elanco], which 
is only approved for perioperative pain in the USA, yet is 
used for chronic musculoskeletal pain), reports and 
reviews in the veterinary literature,15,18,19 and veterinary 
formularies (Table 11).20 Duration of treatment varied by 
therapy, with the joint supplements generally being used 

for longer durations than NSAIDs or glucocorticoids. 
Respondents prescribed most therapies to <25% of cats 
with DJD. Respondents indicated that they prescribed a 
few therapies to 26–50% of cats with DJD (eg, gabapentin, 
fish oil, PSGAGs), whereas they prescribed joint supple-
ments to 51–75% of cats with DJD.

Finally, practitioners were asked about their per-
ceived ideal and acceptable therapeutic formulations 
and dosing frequencies. The results indicate that 
respondents considered liquid therapies dosed once 
daily most ideal. Almost all formulations were deemed 
acceptable, and >40% of respondents accepted any dos-
ing frequency less than three times daily (Table 12). 
There was a relationship between ideal formulation and 
ideal frequency of administration (P <0.0001). The 
responses for parenteral (subcutaneous or intramuscu-
lar) formulations appeared to contribute the most to this 
relationship, with responses clustering around less fre-
quent administration (eg, once monthly) when com-
pared with oral routes of administration (eg, once daily). 
Additionally, clinicians with ⩽10 years of experience 
preferred liquid formulations, whereas clinicians with 
⩾10 years of experience preferred parenteral formula-
tions (P = 0.007). When asked about what other formula-
tions would be considered acceptable, answers included 
‘transdermal preparations’, ‘whatever the owner/cat 

Table 3 Rank-order percentages of respondents 
indicating that they prescribed a medication for the 
treatment of chronic musculoskeletal pain/arthritis in 
cats (median number of prescribed therapeutics is also 
included)

Therapeutic Respondents 
prescribing (%)

Gabapentin 71.0
Joint supplement 67.8
Meloxicam 64.0
Opioids 62.6
Fish oil 62.1
PSGAGs 61.9
Robenacoxib 50.0
Joint diets 41.6
Prednisolone 34.4
Tramadol 34.0
Methylprednisolone 8.6
Amitriptyline 7.5
Amantadine 6.9
Other NSAID 5.6
Triamcinolone 1.4
Median number prescribed per 
practitioner

4

PSGAGs = polysulfated glycosaminoglycans; NSAID = non-steroidal 
anti-inflammatory drug

Table 4 χ2 test for independence, showing where 
prescription of therapeutics varied significantly with years 
in practice

Therapeutic χ2 P value

Meloxicam 0.003*
Robenacoxib 0.005*
NSAID other 0.001†

Any NSAID 0.838
Gabapentin 0.086
PSGAGs <0.001†

Fish oil 0.195
Joint support diet 0.036*
Joint supplement, other 0.001†

Any oral joint supplement 0.010†

Tramadol 0.191
Opioids <0.001†

Any opioid <0.001†

Amantadine 0.237
Amitriptyline 0.003*
Amantadine or amitriptyline 0.010*
Prednisolone <0.001†

Methylprednisolone 0.004*
Triamcinolone 0.111
Any steroid <0.001†

*Denotes significance at P = 0.05
†Denotes significance at P = 0.05 with Bonferroni correction (n = 20)
NSAID = non-steroidal anti-inflammatory drug; PSGAGs = 
polysulfated glycosaminoglycans
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Table 5 Prescribing rates of therapeutics by years in practice

Therapeutic Years in practice

<1 year 1–5 years 6–10 years 10–20 years >20 years

Meloxicam* 46.9 56.3 59.4 70.7 66.4
Robenacoxib* 53.1 59.6 56.9 45.2 45.9
Other NSAIDs† 6.3 1.1 3.8 4.2 8.9
Any NSAID 84.4 85.2 85.6 83.3 82.3
Gabapentin 54.8 71.0 76.9 73.2 68.9
PSGAGs† 34.4 50.3 58.8 67.4 66.8
Fish oil 50.0 62.5 67.8 64.8 59.3
Joint support diet* 25.0 45.2 50.0 41.4 38.6
Other joint supplement† 41.9 65.5 75.8 72.5 65.3
Any oral joint supplement† 75.0 90.7 92.5 90.4 85.7
Tramadol 31.3 30.6 41.9 34.7 32.3
Other opioids† 46.9 72.1 73.1 64.9 54.8
Any opioid† 59.4 79.2 84.4 76.6 69.1
Amantadine 3.1 4.4 5.0 8.8 8.0
Amitriptyline* 3.1 2.2 6.9 6.3 10.9
Amantadine or amitriptyline* 6.3 5.5 11.3 12.6 15.5
Prednisolone† 9.4 15.3 19.4 37.7 48.0
Methylprednisolone* 6.3 3.3 6.3 7.9 12.3
Triamcinolone 0.0 0.0 0.6 1.3 2.5
Any steroid† 59.4 79.2 84.4 76.6 69.1

*Denotes significance at P = 0.05
†Denotes significance at P = 0.05 with Bonferroni correction (n = 20)
NSAID = non-steroidal anti-inflammatory drug; PSGAGs = polysulfated glycosaminoglycans

Table 6 Therapeutic prescription frequency by percentage of feline patients

Therapeutic Percentage feline patients

<25% 25–50% 51–75% 76–99% 100%

Meloxicam 58.7 62.5 73.2 66.7 75.0
Robenacoxib 45.5 52.1 41.2 50.0 48.4
NSAID other 4.1 5.7 8.2 16.7 3.1
Any NSAID 78.5 84.0 84.5 83.3 85.9
Gabapentin* 62.8 70.9 69.1 100.0 87.5
PSGAGs† 66.9 58.9 63.9 100.0 81.3
Fish oil 58.3 62.9 54.8 66.7 67.7
Joint support diet 43.5 42.0 32.3 16.7 46.8
Other joint supplement* 57.9 68.5 61.9 100.0 82.1
Any oral joint supplement 86.0 89.5 81.4 83.3 89.1
Tramadol 33.1 35.2 30.9 0.0 25.0
Other opioids* 47.1 63.5 67.0 66.7 68.8
Any opioid* 62.8 76.0 75.3 66.7 75.0
Amantadine 5.8 6.7 7.2 0.0 9.4
Amitriptyline 5.8 6.9 9.3 0.0 14.1
Amantadine and amitriptyline 10.7 11.5 12.4 0.0 20.3
Prednisolone 33.9 34.0 32.0 50.0 40.6
Methylprednisolone 10.7 8.3 10.3 16.7 6.3
Triamcinolone 2.5 1.6 0.0 0.0 0.0
Any steroid* 62.8 76.0 75.3 66.7 75.0

*Denotes significance at P = 0.05
†Denotes significance at P = 0.05 with Bonferroni correction (n = 20)
NSAID = non-steroidal anti-inflammatory drug; PSGAGs = polysulfated glycosaminoglycans
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would tolerate’, ‘compounded chews/treats’ and men-
tions of ‘alternative medicine’ techniques.

In total, 116 respondents specified prescribed therapies 
other than those populating the survey. Reponses included 
joint supplements and sources of omega 3 fatty acids 
(despite being included as choices earlier in the study; 
number of responses = 33), acupuncture (number of 
responses = 26), traditional Chinese medicine and/or 
herbs (number of responses = 18), laser therapy (number 
of responses = 18), homeopathic treatments (number of 
responses = 11), maropitant (number of responses = 7 
[Cerenia; Zoetis]) and cannabidiol-containing products 
(number of responses = 4). Altogether, 225 respondents 
provided final comments at the end of the survey. These 
responses commonly included recommendations of other 
therapies, including acupuncture (number of responses = 
54), laser therapy (number of responses = 49), traditional 
Chinese medicine (number of responses = 3), Assisi loops 
(number of responses = 2) and others. We did not include 
these responses in any statistical analysis.

Discussion
Our survey suggests that gabapentin is a very popular 
choice for treating chronic musculoskeletal pain in cats, 
both in terms of the proportion of respondents who 

prescribe gabapentin and the proportion of cats  
prescribed gabapentin. Joint supplements were also  
prescribed by a high proportion of respondents, and for 
a high proportion of cats. Similarly, despite the poten-
tial adverse events and the US Food and Drug 
Administration (FDA)-mandated ‘black box’ warning 
against using meloxicam beyond a single dose in the 
USA, many respondents reported prescribing NSAIDs. 
While the survey did not collect data on whether 
respondents were taking a multimodal approach in 
individual patients, half the respondents prescribed at 
least four therapies (although not necessarily to each 
cat). Therapies with lower risk of adverse effects (true 
or perceived) had a longer median duration of treat-
ment and higher median proportion of cats being pre-
scribed the therapy (eg, joint supplements, fish oil and 
PSGAGs vs NSAIDs and steroids).

We found differences in prescribing habits with years 
in practice. With few exceptions, respondents with <1 
year of experience prescribed all therapies at the lowest 
rate. While speculative, reasons for this could be lack of 
comfort in treating the disease, concerns about off-label 
drug use, or simply due to fewer cases seen by that 
group. However, experience alone does not seem to  
correlate with an increased likelihood to prescribe 

Table 7 χ2 test for independence showing where 
prescription of therapeutics varied significantly with 
percentage of feline patients

Therapeutic χ2 P value

Meloxicam 0.057
Robenacoxib 0.256
NSAID other 0.424
Any NSAID 0.637
Gabapentin 0.005*
PSGAGs 0.001†

Fish oil 0.427
Joint support diet 0.219
Joint supplement, other 0.008*
Any oral joint supplement 0.183
Tramadol 0.179
Opioids 0.006*
Any opioid 0.044*
Amantadine 0.851
Amitriptyline 0.213
Amantadine or amitriptyline 0.246
Prednisolone 0.721
Methylprednisolone 0.716
Triamcinolone 0.480
Any steroid 0.044*

*Denotes significance at P = 0.05
†Denotes significance at P = 0.05 with Bonferroni correction (n = 20)
NSAID = non-steroidal anti-inflammatory drug; PSGAGs = 
polysulfated glycosaminoglycans

Table 8 χ2 test for independence showing where 
prescription of therapeutics varied significantly between 
feline-only and all other practitioners

Therapeutic χ2 P value

Meloxicam 0.057
Robenacoxib 0.796
NSAID other 0.375
Any NSAID 0.600
Gabapentin 0.003*
PSGAGs 0.001†

Fish oil 0.342
Joint support diet 0.397
Joint supplement other 0.018*
Any oral joint supplement 0.851
Tramadol 0.118
Opioids 0.296
Any opioid 0.936
Amantadine 0.427
Amitriptyline 0.040*
Amantadine or amitriptyline 0.039*
Prednisolone 0.283
Methylprednisolone 0.484
Triamcinolone 0.321
Any steroid 0.936

*Denotes significance at P = 0.05
†Denotes significance at P = 0.05 with Bonferroni correction (n = 20)
NSAID = non-steroidal anti-inflammatory drug; PSGAGs = 
polysulfated glycosaminoglycans
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therapies. While prescribing frequency increased as 
experience increased from 1 year up to 20 years, pre-
scribing frequency decreased across all therapies seen in 
respondents with >20 years of experience. It is unclear 
whether this is related to the more recent emphasis on 
chronic pain in companion species, or other factors. One 
such factor might be practitioner sex – female physi-
cians are perceived as more empathetic than their male 
colleagues are and are more likely to prescribe pharma-
cological agents as a first line of treatment for patients 
with lower back pain.21,22 Whether these relationships 
are present in veterinary medicine is unknown. 
Practitioner experience, age, sex and other factors all 
likely contribute to these differences in prescribing rates 
overall, and of specific drug classes like NSAIDs and 
steroids.

Major events and drug approvals can affect prescrib-
ing frequencies. The FDA released a ‘Boxed Warning’ on 
Metacam in late 2010. This might, in part, explain the 
reported lower prescription frequencies of meloxicam by 
less experienced practitioners. Similarly, robenacoxib 
gained approval (in the USA, for postoperative pain and 
inflammation for up to 3 days) in early 2011, which 

appears to be reflected by increased prescribing rates by 
less experienced veterinarians in our survey. Previous 
studies have shown that prescribing habits are closely 
associated with age of physician.23 It is worth noting that 
since the development and distribution of the survey, the 
European Medicines Agency has adopted a positive 
opinion with regard to long-term administration of robe-
nacoxib. The drug’s new label indication now awaits 
final approval by the European Commission. This would 
not have been reflected in the results at the time of the 
survey. Differences in drug approvals or formulation 
availability in countries outside of the USA could influ-
ence prescribing habits. It remains unknown whether 
these relationships are real or merely coincidental.

Our study highlights a disconnect between which 
therapies have clinical data to support their use and 
which therapies are used most often. For example, most 
respondents prescribed gabapentin to between 26% and 
50% of cats with chronic DJD-associated pain. However, 
no clinical data exist supporting the use of gabapentin 
as an analgesic in cats, (or indeed in dogs) – the few 
studies examining analgesic effects of gabapentin found 
no effect.24–27 Similarly, many respondents reported pre-
scribing joint supplements, with no clinical data sup-
porting their use.28 We suspect that an ‘appeal to 
authority’ fallacy might contribute to this, whether from 
numerous anecdotal accounts of use and efficacy, or 
from perceived experts in the field.29 Additionally, the 
perceived high safety margin with joint supplements 
likely plays into ‘probably doesn’t hurt and might help’ 
thinking. Practitioners are also likely influenced by 
material they hear or read, and a search of Centre for 
Agriculture and Biosciences International abstracts 
indicates a steady increase in the number of review arti-
cles and conference proceedings discussing chronic 
pain in cats, despite only a handful of ‘source evidence’ 
studies – clinical studies evaluating efficacy of analge-
sics in cats with chronic pain.15–17,30–32 Indeed, with a 
paucity of data or evidence, review articles focused on 
dogma proliferate.33

Overall, this suggests increasing pressure on practi-
tioners to identify and address chronic musculoskeletal 
pain due to DJD, without the appropriate research or 
data to support fully informed and evidence-based 
treatment selections.

Table 9 Fisher’s exact test of effect of a prescription  
of a therapeutic on gabapentin prescription frequency

Therapeutic Fisher’s exact P value

Meloxicam 0.813 R
Robenacoxib <0.001 R†

NSAID other 0.016 L*
Any NSAID 0.044 R*
Gabapentin NA
PSGAGs <0.001 R†

Fish oil <0.001 R†

Joint support diet 0.028 R*
Joint supplement other 0.009 R*
Any oral joint supplement <0.001 R†

Tramadol <0.001 R†

Opioids <0.001 R†

Any opioid <0.001 R†

Amantadine <0.001 R†

 0.001 R†

Amantadine or amitriptyline <0.001 R†

Prednisolone 0.029 L*
Methylprednisolone 0.002 L†

Triamcinolone 0.674 L
Any steroid 1.000 L

‘L’ denotes the hypothesis that gabapentin is prescribed more when 
drug or non-drug oral therapeutic is not prescribed; ‘R’ denotes the 
hypothesis that gabapentin is prescribed more when drug or  
non-drug oral therapeutic is prescribed
*Denotes significance at P = 0.05
†Denotes significance at P = 0.05 with Bonferroni correction (n = 19)
NSAID = non-steroidal anti-inflammatory drug; PSGAGs = 
polysulfated glycosaminoglycans; NA = not applicable

Table 10 Therapeutic dose calculation methods

How do you calculate 
dosing?

Responses 
(n = 1053)

Respondents 
(%)

Always on actual body weight 267 25.4
Always on lean body weight 167 15.9
It depends on the drug 585 55.6
Other 34 3.2
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There are, unfortunately, several issues that could 
result from this disconnect, relating to the risks of a lack 
of efficacy or unknown side effects. Perhaps most impor-
tant is the risk of continued pain because of ineffective 
treatment, especially given that pain in cats can be 

difficult to detect, owing to both a lack of validated 
assessment tools and a robust caregiver placebo effect.34 
Conversely, there exists the possibility of a beneficial 
placebo-by-proxy effect.34 This occurs when administra-
tion of a therapy (efficacious or not) causes a change in 

Table 11 Summary data of typical dosing regimen (including dose, frequency, duration and formulation), as well as 
percentage of patients prescribed the therapeutic

Drug or non-drug 
therapeutic

Dose amount Dosing frequency Dosing duration Most common 
formulation

Percentage 
of patients 
prescribed

Meloxicam 0.02–0.04 mg/kg
(<0.02 to >0.1 mg/
kg)

q24h
(q12h–q72h; PRN 
or other)

15–30 days
(1 day to >120 days)

Liquid <25%
(<25% to all cats)

Robenacoxib 1–2.4 mg/kg
(<1 to >2.4 mg/kg)

q24h
(q12h–q72h; PRN 
or other)

4–7 days
(1 day to >120 days)

Tablet <25%
(<25% to all cats)

Other NSAID NA NA 61–120 days
(1 day to >120 days)

Tablet <25%
(<25% to all cats)

Gabapentin 5.1–10 mg/kg
(<5 to >20 mg/kg)

q12h
(q12h–q48h; PRN 
or other)

61–120 days
(2–3 days to >120 
days)

Compounded 26–50%
(<25% to all cats)

PSGAGs 5 mg/kg
(<5 to >5 mg/kg)

q14d
(q24h–q30d; other)

>120 days
(1 day to >120 days)

NA 26–50%
(<25% to all cats)

Fish oil 50.1–100 mg/kg
(<25 to >400 mg/
kg)

q48h
(q12h–q48h; PRN 
or other)

>120 days
(11–14 days to >120 
days)

Liquid 26–50%
(<25% to all cats)

Joint diets NA NA >120 days
(1 day to >120 days)

NA <25%
(<25% to all cats)

Joint supplements NA q24h
(q24h–q30d; other)

>120 days
(1 day to >120 days)

Capsule or 
tablet

51–75%
(<25% to all cats)

Tramadol 2.0–4.0 mg/kg
(<2 to >4 mg/kg)

q12h
(q8h–q24h; PRN  
or other)

15–30 days
(2–3 days to >120 
days)

Tablet <25%
(<25% to all cats)

Opioids 0.01–0.02 mg/kg
(0.005–0.5 mg/kg)

q12h
(q8h–q72h; PRN  
or other)

8–10 day
(1 days to >120 
days)

Liquid <25%
(<25% to all cats)

Amantadine 3.0–5.0 mg/kg
(<3 to >5 mg/kg)

q24h
(q12h–q24h)

31–60 days
(2–3 days to >120 
days)

Liquid <25%
(<25% to 51–75%)

Amitriptyline 0.5–1.0 mg/kg
(<0.5 to >2.5 mg/
kg)

q24h
(q12h–q24h)

61–120 days
(4–7 days to >120 
days)

Tablet <25%
(<25% to 51–75%)

Prednisolone 0.5–1.0 mg/kg
(<0.5 to >2.0 mg/
kg)

q24h
(q12h–q72h; PRN 
or other)

15–30 days
(2–3 days to >120 
days)

Tablet <25%
(<25% to 76–99%)

Methylprednisolone 10.0–20.0 mg/kg
(<10.0 to >20.0 
mg/kg)

q30d
(q7d–q60d; PRN  
or other)

61–120 days
(1 day to >120 days)

NA <25%
(<25% to 76–99%)

Triamcinolone <0.5 mg/kg
(<0.5 to 0.5–1.0 
mg/kg)

One response: 
q48h
Remaining: PRN  
or other

15–30 days
(1 day to >120 days)

Tablet <25%
(<25% to 51–75%)

Data are presented as median (range)
PRN = pro re nata (as needed); NSAID = non-steroidal anti-inflammatory druge; NA = not applicable; PSGAG = polysufated 
glycosaminoglycan



504 Journal of Feline Medicine and Surgery 21(6)

caregiver disposition/optimism, changed or increased 
interactions with the patient, and resulting improvement 
in patient quality of life and activity. Finally, without 
safety data from chronic administration, clinicians can-
not predict infrequent or rare adverse effects, some of 
which could be serious.

Respondents preferred once-daily administration of a 
liquid by a wide margin (64.1% and 52.4% of responses, 
respectively). The preference for a liquid formulation is 
understandable, given the perceived difficulty of admin-
istering solid oral medications to many cats. Similarly, a 
liquid formulation may be preferable to parenteral routes 
of administration for owners that are uncomfortable 
using needles, or cats that resent injections. However, we 

could not understand the preference for once daily 
administration for oral routes of administration, espe-
cially given that we provided less frequent options 
including twice weekly, once weekly and once every 
other month. It might be that respondents were con-
cerned about owner compliance without a set daily rou-
tine, or about therapeutic toxicity or efficacy with 
once-every-other-month administration. In contrast, the 
ideal dosing frequency for parenteral formulations clus-
tered around less frequent administration.

Our study has several limitations. Perhaps foremost 
among these is the assumption that owners are following 
through with prescribed treatments. We cannot deter-
mine whether prescribed therapies were administered to 

Table 12 Ideal and acceptable therapeutic formulations and dosing frequencies, as indicated by respondents

Responses (%)

What is your IDEAL treatment formulation for treating 
chronic musculoskeletal pain or arthritis in cats?

Responses (n = 1016)

 Tablet 72 7.1
 Capsule 27 2.7
 Liquid 653 64.1
 Parenteral (SC or IM) 131 12.9
 Other 133 13.1
What is your IDEAL dosing frequency for medications 
used to treat chronic musculoskeletal pain or arthritis in 
cats?

Responses (n = 1039)  

 Thrice daily 2 0.2
 Twice daily 45 4.3
 Once daily 545 52.4
 Twice weekly 103 9.9
 Once weekly 155 14.9
 Twice monthly 22 2.1
 Once monthly 122 11.7
 Once every other month 45 4.3
What formulations for treating chronic musculoskeletal 
pain or arthritis in cats would you consider acceptable?

Respondents (n = 1046; total 
responses = 3306)

Practitioners considering 
acceptable (%)

 Tablet 793 75.8
 Capsule 579 55.3
 Liquid 1003 95.8
 Parenteral (SC or IM) 732 69.9
 Other 202 19.3
What dosing frequencies for medications used to treat 
chronic musculoskeletal pain or arthritis in cats would you 
consider acceptable?

Respondents (n = 1048;
total responses = 4749)

 

 Thrice daily 45 4.3
 Twice daily 440 42.0
 Once daily 934 89.1
 Twice weekly 731 69.8
 Once weekly 790 75.4
 Twice monthly 609 58.1
 Once monthly 698 66.6
 Once every other month 502 47.9

Questions are presented as they appeared in the survey
SC = subcutaneous; IM = intramuscular



Adrian et al 505

the cats, and no data were collected on whether clients 
renewed prescriptions. There was also a limit in the num-
ber of questions that we could feasibly ask. While algo-
rithms were used to attempt to reduce the number of 
questions any respondent answered (eg, bypassing ques-
tions that were not relevant to individual practitioners), 
several respondents commented on the survey being too 
long or arduous. The survey length might have reduced 
the response rate. However, our response rate did not dif-
fer from most survey response rates for surveys adminis-
tered to VIN members. Therefore, our responses might 
simply reflect the ‘survey-responsive’ pool of veterinari-
ans who are VIN members. As with any convenience 
sample, the results, including any perceived trends by 
practice type or years in practice, might not represent the 
actual population. The questions pertaining to dose of 
therapies were not open-ended, precluding the calcula-
tion of true averages for dosing regimens. These data 
would be useful for researchers designing clinical trials 
or efficacy studies. Also, owing to limitations in length, 
we were unable to collect data on typical treatment regi-
mens for a patient, or to see whether respondents com-
monly prescribed multimodal therapy. These data would 
also help researchers evaluating potential synergy 
between medications, so that clinically relevant combina-
tions could be evaluated. We were also unable to collect 
data on perceived efficacy, reasons for discontinuation of 
a therapeutic, or other similar considerations. These data 
would also be beneficial for maximising research impact.

The survey did not include non-pharmaceutical thera-
pies, such as acupuncture, laser therapy or other alterna-
tive medicine practices. While many respondents included 
this information in comments, the data were not collected 
in a way to allow analysis. The survey respondents were 
primarily female and from the USA and Canada. This sex 
bias reflects VIN membership demographics (71% female) 
more so than the demographics of the veterinary profes-
sion.35,36 This means that important differences in pre-
scribing habits, as well as licensed indications between 
sexes, countries or regions could not be been appreciated. 
Finally, survey logic requiring a respondent to select an 
answer before moving on was not used. This means that 
partial or incomplete data might have been collected even 
within a given therapeutic agent.

Conclusions
Our study highlights the wide knowledge gap that exists 
when it comes to treating chronic musculoskeletal pain in 
cats. Research is required into the efficacy of various ther-
apies, and the pharmacokinetics and safety after chronic 
administration. Given our results, further research into 
gabapentin would appear most pertinent and pressing.
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