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Outcome-based veterinary medicine currently 
lacks reliable validated outcome measures.1–3 

A double-blind, controlled study is seldom used to 
evaluate outcomes of orthopedic surgery in dogs. On 
the assumption that chronic pain and lameness are not 
equivalent in terms of a certain type of behavior but 
underlie the behavior,4 chronic pain questionnaires 
designed to be used by dog owners have been evaluated.5–8 

A simple multifactorial descriptive pain questionnaire 
in Finnish, leading to an index by summing up scores 
for 11 questions (ie, items) that were easily applicable 
to all kinds of dogs, owners, and environments and 
that all were significantly different in dogs with chronic 
signs of pain caused by osteoarthritis, compared with 
healthy nonpainful control dogs, was evaluated by us 
at the University of Helsinki.5 We propose to call the 
resulting index the HCPI.

Psychometric testing of the Helsinki chronic pain 
index by completion of a questionnaire  

in Finnish by owners of dogs with chronic signs 
of pain caused by osteoarthritis

Anna K. Hielm-Björkman, DVM, PhD; Hannu Rita, PhD; Riitta-Mari Tulamo, DVM, PhD

Objective—To determine the validity, reliability, and sensitivity of a published chronic pain 
index by completion of a questionnaire in Finnish by owners of dogs with chronic signs of 
pain caused by osteoarthritis.
Animals—61 client-owned dogs with osteoarthritis.
Procedures—Validity, internal consistency, and repeatability testing of the questionnaire 
were evaluated by completion of questions in Finnish by owners of 61 dogs; the question-
naire was named the Helsinki chronic pain index (HCPI). Sensitivity testing of the ques-
tionnaire was determined from data of 2 smaller groups of dogs treated with carprofen  
(n = 17) or placebo (17). Owners completed the questionnaire 5 times during a 16-week 
period. Psychometric properties of the HCPI were evaluated.
Results—Principal component analysis yielded only a single stable component, indicat-
ing that the HCPI was best explained as an 11-item single construct index of chronic pain. 
Changes in the HCPI correlated well with change in quality of life and with change in the 
mobility visual analogue scale (r = 0.72 and r = 0.67, respectively), indicating a high predic-
tive validity. Internal consistency (Cronbach α value = 0.82) and test-retest reliability (intra-
class correlation coefficient = 0.84 for items and 0.92 for the HCPI) were high. Changes in 
scores (from baseline to treatment and back to no treatment) between the carprofen treat-
ment group and placebo control group were significant, indicating high sensitivity.
Conclusions and Clinical Relevance—The Finnish version of the HCPI provided a valid, 
reliable, and responsive tool for assessment of response to treatment in dogs with 
osteoarthritis. (Am J Vet Res 2009;70:727–734)

Before use, it must be determined that an index is 
valid, reliable, and sensitive.9 Many tests exist to deter-
mine these factors, and no single test can unequivocally 
prove the worth of an index, but together, test results 
can strengthen an index.9 Methods are chosen partly on 
the basis of how data are gathered and the preferences 
of the researchers. Part of the validity testing for our 
index was performed in an earlier study.5

Validity is the quality of a scale or index, meaning 
its ability to measure what it is supposed to measure.9,10 
Face validity4,10,11 is the extent to which the scale or 
index after it is constructed is subjectively viewed by 
knowledgeable individuals (eg, veterinarians) as cover-
ing the concept, such that each item in the question-
naire measures chronic pain in some way. Content va-
lidity4,9–11 is related to face validity, being based on logic 
and expertise. It asks whether the scale or index covers 
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all of the generally accepted variables of, for example, 
chronic pain (ie, is it sufficiently comprehensive?). To 
achieve face and content validity, researchers find the 
best items that assess chronic pain. This involves a long 
pretrial process and, in the case of our index, started a 
year before the final questionnaire was administered.5 
Question topics for the first items were gathered from 
the clinical experience of the authors, previous re-
search, literature, and informal interviews with owners 
and colleagues. Questions were tested several times un-
til all ambiguous or poorly worded questions had been 
deleted or rewritten and again retested. We finally had 
25 items that were tested in a clinical setting.5 From 
these, 14 items that either were not applicable to all 
owners (eg, stair climbing), were not easily understood 
(eg, pacing), or did not reveal a significant difference 
between healthy and diseased dogs (eg, appetite) were 
dropped, resulting in an 11-item index.5 Criterion (also 
called predictive or concurrent) validity4,9–11 is used 
when describing the correlation between a scale and an-
other external measurement of the same phenomenon. 
In the study reported here, criterion validity was as-
sessed against a QOL question7,8 and a mobility VAS.12,13 
Construct validity4,9–11 by extreme groups,10 in which 
dogs with pain caused by osteoarthritis were compared 
with healthy dogs with no pain, was used in our previ-
ous study.5 In the study reported here, construct valid-
ity was assessed by use of PCA.4,14 The primary applica-
tion of this technique in scale development is to reduce 
the number of items and to detect a structure in the 
relationship between items (ie, to determine how many 
latent constructs underlie a set of items).4 An important 
aspect of the construct extraction is that the solution 
has to be interpretable. Therefore, several solutions are 
usually explored and the one that makes the best sense 
is chosen. Usually, the construct extraction is done at a 
single time point, but if several similar evaluations are 
at the disposal of researchers, it is possible to check the 
stability of the construct solution by rechecking it at 
various time points.8,10,14,15

Reliability refers to the extent to which the measure 
yields the same score each time it is administered, all 
other things being equal.9,10,14 When designing a ques-
tionnaire, its optimal length is estimated on the basis of 
how the questionnaire will be used. Kline15 has recom-
mended 10 items as the minimum for a reliable test. A 
longer questionnaire is usually more reliable, whereas 
a shorter questionnaire places less burden on the re-
sponder.4,9 We were aiming for a 10- to 15-item scale 
with the trade-off of somewhat lower reliability. Several 
types of reliability10,15 exist, and the reliability of a scale 
or an index is often measured by use of different tech-
niques that will give somewhat different values.9 Inter-
nal consistency or equivalence9 is the first reliability test 
to perform and estimates how well items that reflect the 
same construct yield similar results.14 Internal consis-
tency is assessed through the overall correlation among 
items in the same construct; the Cronbach α value16 is 
the best-known statistic for this determination. Repeat-
ability (also called stability, test-retest reliability, tem-
poral reliability, or intraobserver reliability) is when a 
test is given twice to the same cohort and thereby evalu-
ated by the test-retest method.4,9,10 When the measure is 

taken over time intervals, all other things being equal, 
scores of the owners should remain consistent. This is 
often tested by use of intraclass correlation.10,11,17 The 
correlation is a function of time; 1 month between 2 
evaluations will give a value lower than if there would 
only have been a day or a week between evaluations.

Sensitivity to change or responsiveness10 of the 
scale reflects the capability of the instrument to mea-
sure changes in degrees of pain over time in response to 
clinical interventions. As intervention, 1 group receives 
an analgesic treatment (eg, NSAID for osteoarthritis) 
and is compared with a group that receives a placebo. 
The analgesic is presumed to affect the degree of pain 
more than will the placebo.

The purpose of the study reported here was to vali-
date our previous questionnaire and confirm that psycho- 
metric properties of the questionnaire are reliable. We 
hypothesized that the HCPI we previously developed 
to quantify owner-assessed chronic pain of dogs with 
osteoarthritis is valid and reliable. Our method to show 
validity and reliability was to test the following: con-
struct validity, where component analysis suggests a 
stable component structure of the HCPI; criterion va-
lidity, by comparing a change in the HCPI with 2 other 
scales that are thought to change because of chronic 
pain; internal consistency, for which a Cronbach α 
value > 0.7 would indicate a correlation among items 
of the components; repeatability, for which correlations 
of r > 0.7 would indicate a good test-retest reliability; 
and responsiveness, for which a significant difference 
in the HCPI and its items as a result of medication ad-
ministration (but not without medication administra-
tion) would indicate sensitivity of the HCPI to detect 
change.

Materials and Methods

Study design, dog selection, and study proce-
dures—Data for the present study came from a cohort 
of 68 dogs participating in a 4-group clinical trial for 
dogs with chronic signs of pain caused by osteoarthri-
tis.18,19 The 68 dogs were chosen on the basis of 124 
telephone interviews with suitable owners. Inclusion 
criteria into the clinical trial were that dogs had clini-
cal signs of osteoarthritis and a radiographic diagno-
sis of moderate or severe osteoarthritis in either a hip 
joint or an elbow joint. The owner had to describe at 
least 2 of the following clinical signs as being frequent: 
difficulty lying down or getting up from a lying posi-
tion, difficulty jumping or refusing to jump, difficulty 
walking up or down stairs, or definite lameness. The 
number of dogs needed for each group was calculated 
in the clinical trial but not for psychometric testing of 
the questionnaire.

At 4 weeks before the trial started (W–4), some 
owners were giving their dogs analgesics, but at the be-
ginning of the pain-treatment assessment study (W0), 
owners were asked to stop administration of all medi-
cations to treat pain and osteoarthritis (eg, not to give 
the dogs NSAIDs, corticosteroids, or pentosan polysul-
phate sodiuma). However, 7 of the 68 owners believed 
that their dogs had too much pain without medication 
and these owners gave their dogs NSAIDs. The clinical 
study18,19 was designed as a randomized double-blind 
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controlled clinical trial on the basis of published guide-
lines.20–28 A person who was blinded to treatments made 
the first appointments, and at this first visit (W

0
), dogs 

were assigned into groups in order of arrival by use of 
a computer-generated randomized list. Only the loca-
tion of the disease (hip joint or elbow joint) was strati-
fied for randomization. Radiographs were made of af-
fected hip and elbow joints. Follow-up questionnaires 
were completed by owners at 4, 8, and 12 weeks (W

4
, 

W
8
, and W

12
, respectively) for reassessment. Dogs were 

given study products orally for 8 weeks, from W
0
 to W

8
. 

At W
12

, dogs had been without medication for 4 weeks 
and were evaluated to determine long-term effects of 
the different treatments.

Products tested in the clinical trial were a green-
lipped mussel nutraceutical (n = 17 dogs)18 and a ho-
meopathic combination preparation (17).19 Two con-
trol groups were included: a positive control group that 
received carprofenb at a dose of 2 mg/kg twice daily (n 
= 17) and a negative control group that received only 
placebo (17). All 3 test products were supplied by the 
manufacturers in 2 varieties, which included the actual 
product to be tested and a placebo that looked identical 
to the test product; all products were in plain contain-
ers with no brand or marking. Products arrived coded 
and were organized by a research assistant who was not 
involved in the study thereafter. To perform a blinded 
study, the 4 groups were medicated as follows: all dogs 
went home at W

0
 with 3 products to be given to them 

daily for 8 weeks; different combinations of the test 
products (1 test product/treatment group) and placebos 
(2 placebos/treatment group and 3 placebos/placebo 
control group) were provided, depending on the group 
to which dogs had been allocated. For ethical reasons, 
all owners were also given a package of 50-mg carpro-
fenb tablets in normal packaging at the start of the trial. 
This rescue analgesic could be used as additional pain 
relief (dose of 1 tablet for a dog with a body weight of 
20 to 30 kg, 2 tablets for a dog with a body weight of 31 
to 40 kg, and 3 tablets for a dog with a body weight of 
41 to 60 kg) if owners felt their dog was in pain; its use 
was recorded. Results of the clinical trial are reported 
elsewhere.18,19

Inclusion criteria for the psychometric internal 
consistency, repeatability, and validity testing of the 
questionnaire were that owners had answered 2 base-
line questionnaires (W

–4
 and W

0
), and that their own-

er-reported medication administration had changed at 
most by 1 unit on a 5-point medication administration 
scale (1 = no medication administration during the last 
4 weeks, 2 = medication administration 1 to 2 times 
during the last 4 weeks, 3 = medication administra-
tion about once a week, 4 = medication administration 
about 3 to 5 times in a week, and 5 = daily to almost 
daily medication administration) between the 2 base-
lines. Sixty-one dogs fit these criteria and were included 
in the study.

Inclusion criteria for the sensitivity testing of the 
questionnaire were different. Results of a sensitivity 
study determine whether an index is able to detect a 
difference between 2 groups of dogs that are treated 
differently. In dogs with osteoarthritis, it is presumed 
that dogs given placebo will have less response to pain 

treatment than dogs given an established analgesic (ie, 
carprofen).29 Because 2 of the 4 initial treatment groups 
were given products considered complementary thera-
pies18,19 with unknown effects (n = 34 dogs), data on 
these dogs were not suitable for this sensitivity testing 
and only data on dogs from the positive control group 
(ie, dogs that received carprofen; 17) and the negative 
control group (ie, dogs that only received placebo; 17) 
were used in this portion of the study and are referred 
to as the carprofen treatment group and placebo control 
group, respectively.

All evaluators (veterinarians and owners) and tech-
nical assistants were blinded to treatments at all times. 
Only the statistical analyses in the sensitivity study re-
quired that the evaluators be somewhat unblinded, to 
the extent that data from the 2 groups of dogs that re-
ceived complementary therapies were excluded.

Pain assessment questionnaire—The question-
naire was in Finnish. As previously described, the 
chronic pain index total score was constructed as the 
sum of answers to 11 questions.5 Each answer could be 
chosen from a 5-point descriptive scale. Answers were 
later tied to a value (0 to 4) and, when summed, gave 
a minimum total index score of 0 and a maximum of 
44. Values and how to compute the total score were not 
available to owners while answering the questionnaire.

On the HCPI, owners were asked to check only 
1 answer that best described their dog to each of the 
following 11 statements (as translated from Finnish to 
English): item 1, rate your dog’s mood (very alert [0], 
alert [1], neither alert nor indifferent [2], indifferent [3], 
or very indifferent [4]); item 2, rate your dog’s willing-
ness to participate in play (very willingly [0], willingly 
[1], reluctantly [2], very reluctantly [3], or does not at 
all [4]); item 3, rate your dog’s vocalization in the form 
of audible complaining, such as whining or crying out 
(never [0], hardly ever [1], sometimes [2], often [3], 
or very often [4]); items 4 to 7, rate your dog’s willing-
ness to walk, trot, gallop, and jump (eg, into car or onto 
sofa), respectively (very willingly [0], willingly [1], re-
luctantly [2], very reluctantly [3], or does not walk, 
trot, gallop, or jump, respectively, at all [4]); items 8 
and 9, rate your dog’s ease in lying down and in rising 
from a lying position, respectively (with great ease [0], 
easily [1], neither easily nor with difficulty [2], with 
difficulty [3], or with great difficulty [4]); items 10 and 
11, rate your dog’s difficulty in movement after a long 
rest and after major activity or heavy exercise, respec-
tively (never [0], hardly ever [1], sometimes [2], often 
[3], or very often or always [4]).

This questionnaire was answered 5 times at 4-week 
intervals: twice for baseline (W

–4
 and W

0
), twice during 

treatment (W
4
 and W

8
), and once at follow-up (W12). 

Both baseline evaluations took place during the dry, 
cold winter season with the temperatures being similar 
as a means to minimize the influence of weather and 
temperature on the evaluated osteoarthritic pain.

At W
4
, owners also answered a relative question 

on their dog’s overall QOL, in which a comparison was 
made between the QOL at that time to that at W

0
; 5 

standard responses were provided (1 = much better, 2 = 
better, 3 = the same, 4 = worse, and 5 = much worse). At 
W

0
 and W

4
, owners also evaluated lameness by use of a 
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VAS. The VAS consisted of a 100-mm-long line with the 
left end point designated as sound (ie, no difficulties in 
locomotion) and the right end point designated as most 
lame (ie, most severe difficulties in locomotion possi-
ble); owners were asked to mark the perceived mobility 
of their dog by drawing a cross on the line.

Owners completed the questionnaire on the behav-
ior of their dog as proxies, at home, without any prior 
advice or instructions, and returned the questionnaire 
to the clinic. All observers or evaluators were owners or 
at least living in the same household as the dog. Owners 
were all naive to acting as a proxy and had never done 
this kind of evaluation. No data were collected on own-
er characteristics. Owners of the dogs were required to 
sign informed consent forms. The study protocol was 
approved by the Ethics Committee of the University of 
Helsinki.

Statistical analysis—To minimize the postran-
domization selection bias, data from all eligible dogs 
were included by use of ITT analysis.30 Construct valid-
ity was studied at W

0
 by use of PCA with and without 

varimax rotation. A Keiser-Mayer-Olin measure31 of 
sampling adequacy > 0.6 indicated that data were suit-
able for component analysis. Only constructs with an 
eigenvalue > 1 were interpreted,14 and loading values 
> 0.4 were emphasized.10 From the scree plot, Cattell32 
suggested that all components located on the horizon-
tal portion be discarded, except if a distinct elbow was 
observed between the vertical and horizontal portions, 
in which case these data are also extracted. The compo-
nent structure that was most interpretable was suggest-
ed as the structure of the HCPI. The interitem correla-
tion matrices for the HCPI items are reported. Criterion 
validity was analyzed by correlating the change in the 
HCPI between W0 and W4 to a change in QOL and to a 
change in a mobility VAS by use of the Spearman rank 
test. Internal consistency or the degree of mean correla-
tion at W

0
 among the 11 items of the HCPI and among 

items of the components extracted was evaluated by 
use of the Cronbach α value. The test-retest reliabil-
ity model was used when the mean values of the HCPI 
and the 11 individual items of the questionnaire were 
compared at 2 baseline measurements (W

–4
 and W

0
) 

by use of intraclass correlation tests. A high intraclass 
correlation and similarity of the mean values indicated 
repeatability.

Sensitivity to change of the HCPI was studied by 
use of the 2-independent-sample Mann-Whitney test to 
compare HCPI values and their changes between the 
carprofen treatment group and placebo control group 
separately at and between various time points.10 In the 
ITT analyses, data from all dogs that came in for an 
evaluation were used, regardless of whether dogs devi-
ated by use of rescue medication administration or not. 
Baseline bias between the carprofen treatment group 
and placebo control group was assessed by use of a χ2 
test and cross tabulation. Lower index scores indicated 
less pain, and higher scores indicated more pain. Age, 
duration of signs, and HCPI baseline values were con-
trolled for in analyzing treatment efficacy. Lowered val-
ues of the total index score in the carprofen treatment 
group during medication administration indicated the 
sensitivity of the HCPI in response to change. Analy-

sis of changes in scores comparing the carprofen treat-
ment group and placebo control group was used. All 
tests were 2 tailed, and significance was set at a value 
of P < 0.05. Controlling for variables with baseline bias 
was done by use of a software programc; all other tests 
and calculations were performed by use of a different 
software program.d

Results

Inclusion criteria for internal consistency, repeat-
ability, and validity testing of the questionnaire resulted 
in retention of data from 61 dogs. For 9.8% (6/61) of 
dogs, a 1-step change in medication administration oc-
curred between the 2 baseline evaluations. Baseline data 
for the 61-dog cohort were as follows: 55.7% (34/61) 
males, 44.3% (27/61) females, median age of 6 years 
(range, 1 to 11 years), median body weight of 34 kg 
(range, 20 to 60 kg), and median time with clinical 
signs of pain of > 2 years (range, 2 to 6 months to > 2 
years). Twenty-four breeds were represented as follows: 
German Shepherd Dogs (n = 15 dogs), Rottweilers (5), 
Boxers (4), Golden Retrievers (4), Newfoundlands (4), 
Samoyeds (4), and all other breeds (with 1 to 3 dogs/
breed). There was only 1 mixed-breed dog.

Construct validity—The Keiser-Mayer-Olin mea-
sure31 of sampling adequacy was equal to 0.78, indicat-
ing that the data were suitable for component analysis. 
Principal component analysis loading and interitem 
correlation values were determined (Table 1). The un-
rotated PCA matrix at W

–4
 and W

0
 resulted in extraction 

of 3 components with an eigenvalue > 1. However, ac-
cording to the interpretation of Cattell32 for scree plots, 
only the first (component 1) should be extracted (Fig-
ure 1) from W

0
. This component contained 10 strong 

items with similar unrotated loading at both baseline 
evaluations (W

–4
 and W

0
; 0.44 to 0.70 and 0.44 to 0.76, 

respectively) and 1 weaker item, vocalization, with 
loading of only 0.20 and 0.27, respectively (Figure 2). 
In this single construct solution, all 11 items could be 
interpreted as variables indicative of chronic pain and 
a high correlation (r = 0.99) was found at W

0
 between 

component 1 and the HCPI value. The mutual correla-
tion (r = 0.91) of component 1 at W

–4
 and W

0
 was also 

high.
When construct validity was further evaluated by 

a varimax rotation at W
–4

 and W
0
, 3 components with 

an eigenvalue > 1 were extracted. However, at W
–4

, 
the components were not interpretable in a meaning-
ful manner, whereas the rotation at W0 resulted in ex-
traction of 3 components that could be clinically in-
terpreted. These 3 components at W

0
 explained 59.1% 

of the total variation among the 11 index items. In the 
first component, 8 items (items 4 to 11) were identi-
fied with high component loading (ie, 0.50 to 0.80); be-
cause items were all related to mobility, this component 
was referred to as the mobility component. The second 
component had 2 items related to mood (items 1 and 
2) with component loading of 0.78 to 0.92. The third 
component had 1 item, vocalization (item 3), with a 
loading of 0.88. Because items loaded differently at W

–4
 

and W
0
, the varimax rotation at W12 was also evalu-

ated to get a clearer understanding of how to best pres-
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ent the HCPI. However, in this instance, 
items loaded differently; component 1 
was involved with signs of chronic pain 
associated with active movement (items 
1, 2, 4 to 7, and 11), component 2 was 
linked to signs of chronic pain associat-
ed with lying down (items 8 to 10), and 
component 3 was associated with vocal-
ization (item 3).

Criterion validity—Changes in 
HCPI significantly correlated with 
changes in QOL (r = 0.72; P < 0.001) 
and lameness (r = 0.67; P < 0.001).

Internal consistency—The Cron-
bach α value for the 11 questions at time 
W

0
 was 0.82 (Table 1), with an interitem 

correlation mean of 0.31, indicating in-
ternal consistency with an acceptable 
degree of mean correlation among ques-
tions. If single items were deleted, the 
Cronbach α value ranged from 0.79 to 
0.83. If the HCPI at W

0
 was evaluated on 

the basis of 3 components, the Cronbach 
α value for the first mobility component 
was 0.81 and the Cronbach α value for 
the second mood component was 0.80, 
whereas the Cronbach α value for the 
third vocalization component was not calculated be-
cause the component included only 1 item.

Repeatability—The HCPI and the 11 items had 
intraclass correlations of 0.92 and 0.84, respectively, 
when tested at the 2 baseline evaluations that were 4 
weeks apart (ie, at W

–4
 and W

0
), indicating a high test-

retest reliability. At the 2 baseline evaluations, mean 

HCPI total scores were similar; the observed change in 
mean HCPI total score from W

–4
 to W

0
 was only 0.278, 

which is < 2% of the mean index value at W–4 (16.05; 
Table 1).

Sensitivity to change—No significant baseline dif-
ferences were found between the 2 treatment groups in 
terms of HCPI total score, breed distribution, osteoar-

	 	 	 	 HCPI values 

	 	 	 Difference  PCA   Item-total  Cronbach α
   of means  loading Communalities correlation value for
HCPI items* W–4 W0 (W0 – W–4)	  (r)†	 (h2)‡	  (r)§ HCPI║
Items totaled	 16.05  5.58	 15.77  5.52	 –0.278	 NA	 NA	 NA	 0.82
Mood	 1.02  0.76	 0.95  0.72	 –0.066	 0.66	 0.86	 0.53	 0.80
Play and games	 0.87  0.87	 0.92  0.76	 0.049	 0.63	 0.66	 0.49	 0.81
Vocalization	 0.77  0.94	 0.75  0.89	 –0.016	 0.27	 0.80	 0.21	 0.83
Walking	 1.13  0.83	 1.10  0.79	 –0.033	 0.76	 0.58	 0.66	 0.79

Trotting	 1.54  1.00	 1.43  0.94	 –0.115	 0.44	 0.30	 0.33	 0.82
Galloping	 1.33  0.94	 1.38  0.97	 0.049	 0.66	 0.43	 0.56	 0.80
Jumping	 1.90  1.09	 1.80  1.05	 –0.098	 0.54	 0.41	 0.43	 0.81
Lying down	 1.66  0.73	 1.66  0.73	 0.000	 0.72	 0.55	 0.62	 0.80
Getting up	 2.26  0.84	 2.18  0.85	 –0.082	 0.74	 0.68	 0.64	 0.79

Movement after 2.66  1.02	 2.59  0.76	 0.098	 0.56	 0.63	 0.46	 0.81
  rest
Movement after	 0.92  0.76	 1.02  0.70	 –0.066	 0.69	 0.59	 0.57	 0.80
  major exercise

*Value for items totaled ranged from 0 to 44; values for individual items ranged from 0 to 4. †PCA loading 
values are correlations between items and the component; values  0.4 indicate that they are highly cor-
related. ‡Communalities are proportions of variance for each item that can be explained by the component; 
values  0.4 indicate that the item is related to the other items. §Item-total correlations are correlations 
between individual items and the HCPI (when that item is omitted); items with values  0.2 may be retained.  
II	Cronbach α value measures the extent to which the item responses are correlated to each other; α values 
 0.7 indicate that items can be considered parts of this scale.

NA = Not applicable.

Table 1—The HCPI values (mean ± SD) for items totaled and individual items with the corresponding 
PCA loading and interitem correlation values and Cronbach α values (n = 61).

Figure 1—Scree plot of the eigenvalues of the HCPI at W
0
. The shape of the graph 

indicates that the HCPI is best explained as a single component index, including all 
of the 11 items (n = 61). This component is referred to as a general chronic pain  
component.
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thritis location (ie, forelimb or hind limb), sex, or body 
weight. However, significant baseline differences were 
found between the 2 treatment groups for 2 variables, 
age and duration of clinical signs of osteoarthritis. Young-
er dogs with a longer history of signs of pain were found in 
the carprofen treatment group (mean age, 5.1 years with > 
2 years of clinical signs of osteoarthritis), compared with 
the placebo control group (mean age, 7.1 years with 1 to 2 
years of clinical signs of osteoarthritis).

Median HCPI total scores in the placebo control 
group and carprofen treatment group were similar at 
W

–4
, W

0
, and W

12
. During the time of medication ad-

ministration (ie, carprofen in the carprofen treatment 
group and placebo in the placebo control group), the 
median HCPI in the placebo control group exceeded 
that of the carprofen treatment group (indicating that 
the placebo control group was rated as having more pain 
than the carprofen treatment group) at W

4
 and W

8
, and 

differences between the 2 groups at these time points 
were significant (P = 0.004 and P < 0.001, respectively). 
When analyzing the changes in scores (from baseline to 
treatment and back to no treatment) between the car-
profen treatment group and placebo control group, dif-
ferences in change were also significant (P = 0.004 and 
P = 0.002, respectively), again indicating that the HCPI 
is sensitive. When controlling for age, duration of clini-
cal signs, or baseline HCPI, all results were similar and 
significant findings remained.

Discussion

Our results indicate that the HCPI in Finnish 
is usable, valid, and reliable. In this study, the HCPI 

was tested for constructs and different solutions were 
examined. Our conclusion was that the HCPI is best 
interpreted as a single construct questionnaire, the 
construct being chronic pain, including all 11 items 
previously introduced.5 Several factors led to this con-
clusion. First, the first component retained accounted 
for 39% of the variance but the next 10 components ac-
counted for 2% to 11% each, in a linear pattern (Figure 
1). This indicated it was better to retain only 1 compo-
nent. Second, the rule of Cattell32 indicates that only 
1 component be retained on the basis of the shape of 
our scree plot. Third, as we had data from various time 
points, of which at least W

–4
, W

0
, and W12 should be 

quite similar (because no medication was administered 
at these times), we could see that the items did not load 
similarly at these 3 time points. At W

–4
, none of the 

3 components with an eigenvalue > 1 appeared clini-
cally relevant; however, at W0, 3 components with an 
eigenvalue > 1 were clinically interpretable. At W

12
, 

3 components with an eigenvalue > 1 were also clini-
cally interpretable, but these components were differ-
ent from those at W

0
. Each item should load on (ie, 

be correlated with) the scale it belongs to and not on 
any other scale.10 Also, it is important that the compo-
nents make sense. That the loading values changed so 
much at the various time points possibly indicates that 
the owners undergo a learning curve and look at differ-
ent things at different times. It is also possible that it is 
the undulating nature of osteoarthritis or differences in 
weather that cause these variations.  Because loading 
values on the first component were high and similar 
for all items at all of the 3 time points (ie, W

–4
, W

0
, 

and W
12

), we believe that these items should be con-
sidered as explaining a single latent construct, chronic 
pain. However, vocalization (ie, audible complaining) 
reacted with less loading than the other items at each 
time but was still consistent, as it reacted similarly at 
W

–4
 and W

0
 (Figure 2). This could indicate that this 

feature is actually not indicative of pain but still con-
sistent. Because this item does not seem to strengthen 
the validity, one could argue for expelling it from the 
HCPI, but if deleted, it would only have increased the 
internal consistency from 0.82 to 0.83. Veterinarians do 
not recognize vocalization by dogs as a typical sign of 
chronic pain. However, because whimpering and cry-
ing out are typical signs of pain in humans, it is usually 
the easiest for owners to recognize. Because of this, we 
did not want to exclude it from our index. The word-
ing of this question made it easy for responders with all 
kind of dogs to answer it, and dogs that did not vocal-
ize in response to pain simply got a lower index value 
throughout evaluations.

Item choice, language, and wording of questions 
are variables that can affect the use and usefulness of an 
index or scale and that also affect its psychometric prop-
erties. It is always a challenge to decide which items to 
keep in an index. For example, we decided to exclude 
stair climbing at a primary stage5 because many dog 
owners left the question unanswered and later reported 
that they never saw their dogs climb stairs. Brown et 
al8 decided to use a similar item (ability to climb stairs) 
in their pain inventory, seemingly having no problems 
with their population on this point. Nevertheless, in-

Figure 2—Loading values of the individual 11 items of the first 
principal component at the 2 baseline evaluations 4 weeks be-
fore trial start (W–4) and at trial start (W

0
). The linear picture indi-

cates that the HCPI explains different aspects of the same phe-
nomenon (ie, chronic pain) quite well (vocalization less than the 
others). The closeness of the values at the 2 time points indicate 
that the responders responded similarly, although there was a 
4-week break between the 2 evaluations (n = 61). Item 1 = Rate 
your dog’s mood. Item 2 = Rate your dog’s willingness to par-
ticipate in play. Item 3 = Rate your dog’s vocalization in the form 
of audible complaining. Item 4 = Rate your dog’s willingness to 
walk. Item 5 = Rate your dog’s willingness to trot. Item 6 = Rate 
your dog’s willingness to gallop. Item 7 = Rate your dog’s willing-
ness to jump. Item 8 = Rate your dog’s ease in lying down. Item 
9 = Rate your dog’s ease in getting up from a lying position. Item 
10 = Rate your dog’s difficulty in movement after a long rest. 
Item 11 = Rate your dog’s difficulty in movement after major ac-
tivity or heavy exercise.
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cluding this kind of hard-to-answer item into a scale 
might put the inventory at risk if the question is ei-
ther not answered at all or answered at only some time 
points, resulting in summed scores that are not com-
parable, giving inaccurate results on change over time. 
Also, words might have another meaning or connota-
tion tied to them in another culture, rendering an item 
unusable. As even dog owner house architecture can 
have an impact on how useful a questionnaire can be 
for a researcher, we realize that it is hard, if not impos-
sible, to find a chronic pain index in dogs that would be 
universal, fit all kinds of dogs in all kinds of environ-
ments, and be exactly translatable to all languages and 
still be valid and reliable.

The psychometric tests reported here are only valid 
for the Finnish version of the HCPI. However, the first 
step to validate a questionnaire from another language 
is having it adequately translated. This has now been 
done for the HCPI, which has been translated from 
Finnish to English and back-translated by independent 
official bilingual translators with medical backgrounds. 
The English version of the HCPI will have to undergo 
the same psychometric tests that are presented here to 
determine that it is also valid and reliable and that it 
can be understood and used repeatedly by dog owners. 
A broad index such as the HCPI that purports to as-
sess chronic pain could, apart from different languages, 
later also be tested and validated for different causes 
of chronic pain, for different dog breeds, and possibly 
even for different groups of dog owners.

Criterion validity of the HCPI was tested by corre-
lating these results to those of other already established 
chronic pain scales. In this study, the HCPI was cor-
related with 2 other pain scales, QOL assessment and a 
VAS to assess lameness. Brown et al8 successfully vali-
dated their index against an owner assessment of QOL. 
However, in a recent study,33 a VAS used to evaluate 
dogs with acute experimentally induced lameness did 
not correlate well with ground reaction forces, possi-
bly indicating that the correlation of owner VAS results 
with HCPI values as a means of validation may not have 
been advisable.

Three ways of evaluating reliability (internal con-
sistency, repeatability, and sensitivity to change) of the 
HCPI were used in the present study, and all indicated 
a high reliability. Also, the correlations between the 2 
baseline evaluations were large for the individual items. 
If the time interval between baseline measurements is 
too long, the clinical pain status might change, and if 
it is too short, the owner might remember prior an-
swers.10 This study was part of an outcome assessment 
study in which 4-week intervals were used. Our results 
indicate that the questionnaire can be given twice at 
4-week intervals, and the owners will give nearly the 
same answers (Table 1). But in reality, pain status for 
some dogs might change even from day to day, depend-
ing on weather, extra activity, and other events, making 
any interval too long. The second time point (W

0
) was 

used for many of the statistical analyses in this study 
because the first time a new observational question-
naire is used in any cohort, the responders might still 
be unsure of their own opinion about items asked, as 
they might not yet have spent time really inspecting the 

dog. Therefore, when owners answer the questionnaire 
for the second time, their responses are probably more 
accurate.

The sensitivity of the HCPI to react to changes was 
determined to be good. Results of other studies29,34 have 
revealed the analgesic effect of carprofen in dogs with 
chronic signs of pain, and the results of the present study 
support these conclusions. As expected, a significant 
difference was found when comparing the HCPI and its 
items between the carprofen treatment group and pla-
cebo control group during the time of the analgesic or 
placebo treatment (from W

0
 to W

8
, at the 2 evaluations 

W
4
 and W

8
). No such difference between groups was 

seen before or after the treatment period. This indicates 
that the analgesic was effective when taken and that the 
questionnaire and its index were sensitive enough to 
measure the difference in mood and mobility of dogs as 
observed by their owners.

When testing an index, biases that are introduced 
into the data must be considered. Because this study 
was randomized, double-blind, and placebo controlled, 
a minimum of bias should have been present. To get 
usable groups for the sensitivity study, only dogs given 
carprofen or placebo were included. Choosing only 
dogs that would have been best suited for this trial (ie, 
dogs that did not receive rescue analgesia) would have 
eliminated 2 to 4 dogs/time point, and as this could 
have been considered postrandomization selection 
bias, it was avoided by reporting on all dogs by use of 
ITT analysis.

In conclusion, the Finnish version of the HCPI is an 
easy-to-use, reliable, and valid single component ques-
tionnaire for evaluation of pain in dogs. The strength of 
this index is that it comprises 11 questions that all be-
long to the same construct, that of chronic pain in dogs. 
Because the HCPI even in this small group of dogs was 
capable of detecting a clear change in pain during anal-
gesic administration, we propose that the HCPI be used 
as a tool for chronic pain evaluation in clinical research, 
in which owners evaluate the outcome of treatments of 
dogs for osteoarthritis.

a. Cartrophen vet. injectable 100mg, Biopharm Pty Ltd, Bondi 
Junction, NSW, Australia.

b. Rimadyl, 50-mg tablets, Pfizer, Espoo, Finland.
c. StatXact-8, Cytel Software Corp, Cambridge, Mass.
d. SPSS, version 12.0, SPSS Inc, Chicago, Ill.
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