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a b s t r a c t

Non-verbal pain assessment scales are useful tools for pain evaluation in persons with communication
disorders and moderate–severe dementia. The Doloplus� was one of the first scales to be developed
and validated as a pain assessment tool in older adults with dementia. This study aims at evaluating
the translation of the Doloplus� scale in five languages, as regards test–retest and inter-rater reliability.
Results show that both tests are good or excellent for the English, Italian, Portuguese and Spanish ver-
sions and moderate for the Dutch version. These results bring a unique opportunity to include the trans-
lated Doloplus� scale in daily assessment of elderly persons with communication disorders, and future
studies should focus on enriching the validation of the scale in each language.
� 2009 European Federation of International Association for the Study of Pain Chapters. Published by

Elsevier Ltd. All rights reserved.

1. Introduction

Persistent pain is recognised as a very common problem in long-
term aged care facilities, affecting up to 80% of residents (Roy, 1986;
Parmelee et al., 1993; Gibson and Helme, 2000). Undetected or un-
der-treated pain can have serious adverse effects on frail older
adults including poorer cognitive performance, reduced quality of
life, increased depression and functional disability (Gibson, 2007;
Leong et al., 2007; Scherder et al., 2008). In the adult population,
the group at most risk of undetected pain and poor pain manage-

ment are frail older persons with communication problems, and
particularly those with dementia (Pickering et al., 2000; Marzinski,
1991). There is mounting evidence to show that older adults with
dementia receive less analgesic medication than cognitively intact
adults, despite the presence of similar levels of disease or injury
(Scherder and Bouma, 1997; Horgas and Tsai, 1998; Pickering
et al., 2006; Gibson, 2007). The identification and treatment of pain
depends on appropriate pain assessment and this is often a very dif-
ficult task in those with dementia. Self-report is generally recogni-
sed as the de facto gold standard for pain assessment, but verbal
communication skills are often lost or compromised in those with
moderate–severe dementia. Non-verbal pain assessment methods
provide an alternative strategy, and may be the preferred assess-
ment choice in cases of moderate–severe dementia (Hadjistavropo-
ulos et al., 2007). Recent reviews of the literature catalogue more
than 20 observer-rated behavioural pain assessment tools that have
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been developed for specific use in older persons with dementia. A
fewof themost researched alternatemeasures are: Abbey Pain Scale
(Abbey et al., 2004), Checklist of Non-verbal Pain Indicators (Feldt,
2000), Discomfort in Dementia of the Alzheimer’s type (Hurley
et al., 1992), Non-Communicative Patient’s Pain Assessment Instru-
ment (Snow et al., 2004), Pain Assessment Checklist for Seniors with
Limited Ability to Communicate (Fuchs-Lacelle andHadjistavropou-
los, 2004), Pain Assessment in the Dementing Elderly (Villanueva
et al., 2003), Pain Assessment In Advanced Dementia (Warden
et al., 2003) and the Doloplus� (Wary et al., 2001). The French ver-
sion of the Doloplus� behaviour rating scale was one of the first
scales to be developed in older adults with dementia (Wary and
Collectif, 1999) and has been validated in a group of 510 residents
(Lefevre-Chapiro and Collectif, 2001; Wary et al., 2001). Validation
of the French version of theDoloplus� scale included test–retest reli-
ability (Spearman’s correlation coefficient is >0.75 on all items of the
Doloplus� scale (r = 0.75–0.94), inter-rater reliability (r = 0.90),
internal consistency (Chronbach’s alpha = 0.82) and concurrent
validity (r = 0.65), when compared with self-rated pain using a vi-
sual analog scale among patientswho can complete self-reportmea-
sures (Lefevre-Chapiro and Collectif, 2001; Wary et al., 2001).
Considering the need for reliable and valid tools for older persons
with moderate–severe cognitive impairment, the aim of the current
study was to examine the intra (test–retest) and inter-rater reliabil-
ity of the translation of the Doloplus� scale into English, Dutch,
Italian, Portuguese and Spanish, in a large multicultural sample of
older persons with moderate–severe cognitive impairment. See
Tables S1–S5, see the online version at doi:10.1016/j.ejpain.2009.08.
004.

2. Method

This is a multicentre study of the translated version of the Dolo-
plus� scale in five languages.

2.1. Measures

Doloplus� was used to assess pain: the Doloplus� scale consists
of ten items, each scored on 0–3 point scales, five somatic, two
psychomotor and three psychosocial items. It takes only about
2–3 min to complete by French teams and has sufficient items to
avoid missing idiosyncratic pain expressions that may be specific
to pain with cognitive disorders.

Prior to the study Doloplus� was translated. The main diffi-
culty in the translation of scales is indeed to maintain the con-
tent equivalence of the original instrument in the translated
version and there is no gold standard of translation techniques
in international research. The French version of the scale has
been translated from French to another language (forward trans-
lation) and the reverse (backward translation) (Cull et al., 1998;
MOT, 1997). Two independent bilingual health professionals
(their mother tongue is the second language) translated indepen-
dently the questionnaire into their native tongue. A reconcilia-
tion meeting was conducted to obtain a consensus version.
Then two native French speakers who were blinded to the origi-
nal version retranslated the new scale into French. The last step
of the translation procedure was the pre-testing of the translated
instrument using a small sample of elderly persons with commu-
nication disorders with a final debriefing summary including all
participants.

Besides pain scores, demographic information (e.g. age, gen-
der) was gathered from all the participants and recorded on a
case report form. Cognitive status of all residents was evaluated
using the Mini Mental State Examination (MMSE) (Folstein
et al., 1975). This test ranges from 0 to 30 points and is widely

used to screen for cognitive impairment. Efforts were made to
have the MMSE assessment undertaken as close to the pain
assessment as possible and while most evaluations were taken
in the preceding week, in a few isolated cases the evaluation
was up to 3 months old. At the end of the study, the qualitative
opinion of the participating physicians concerning the acceptabil-
ity of the Doloplus� scale was sought with special regard to its
ease of use.

2.2. Ethics committee

The protocol was approved by the French Ethics Committee.
When required, it was also approved by the local Ethics Commit-
tee and informed consent of the patient or surrogate consent was
obtained. Informed consent was obtained by a doctor not in-
volved in the pain evaluation. This protocol did not change the
normal care of the patients and might even have improved it,
as the protocol created a dynamic awareness among the staff to
pain assessment in the institution where pain was systematically
evaluated.

2.3. Investigators

Nine teams (one for Dutch and two for each of the other lan-
guages) have been selected on the basis of their experience and
competence in geriatrics and in pain evaluation of elderly patients
with communication disorders. Each team tested the scale in their
native language with at least 40 elderly persons.

2.4. Patients

Males and females aged 65 or above, with communication dis-
orders, with or without suspected pain, were included. Any change
in behaviour (posture and movement, facial expression, prostra-
tion, loss of appetite, vocal complaint, psychological and behav-
ioural disturbances) was also an inclusion criteria.

Pain is always a potential cause of behaviour changes and even
though pain might not be the most likely cause of behavioural
change, it must always be considered as a potential cause in pa-
tients with dementia. The enrolment of patients without suspected
pain was aimed at overcoming the misdiagnoses of pain in patients
affected by dementia.

Excluded from the protocol were: patients who had acute pain
needing immediate pharmacological pain management (patient
with any major behavioural changes, obvious sign of distress
and agitation, or complaining overtly) or who had recent analge-
sic treatment (within the previous 4 h), or who refused to partic-
ipate. Finally, we excluded patients when they were agitated and
could not be observed quietly for a few minutes by the physi-
cians of the unit in order to have an adequate scoring of the
Doloplus� scale. The level of agitation was assessed clinically
(interference with and opposition to daily care) and/or by admin-
istration of the neuropsychiatric inventory scale (NPI with cut off
>40/120).

Withdrawn from the protocol were: any patient who had a
change of treatment between the retest evaluations or a change
of treatment between the evaluations of both practitioners, any pa-
tient who refused to participate after having given informed con-
sent. The decision to initiate analgesics or to administer a rescue
dose was essentially based on a clinical evaluation indicative of
obvious pain and based on a Doloplus� score >15.

2.5. Procedure

Prior to the start of the study, the teams met in order to discuss
the inclusion/exclusion criteria and the methodology. They were
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provided with the Doloplus� video, instructions for the use of the
Doloplus� scale, the agreement of the French ethics committee,
and the recommendation that only two physicians should be in-
volved per team. An important recommendation was that the phy-
sicians should get fully accustomed to, and confident in, the use of
the scale before starting the study. Considering the polymorphism
of elderly patients, the training consisted of a number of evalua-
tions with the help of the paper and video backups. B. Wary and
the collective Doloplus� team who have 10 years experience in
using the Doloplus� scale recommended that before starting the
study, the teams should allow themselves a few days to become
familiar with the scale, to include it in the clinical routine of the
ward, to assess 8–10 elderly patients with communication disor-
ders and to discuss collectively between all raters the Doloplus�

scores obtained. On the day of the study, pain assessment was
implemented during the provision of the usual care in order to
integrate it as much as possible to the customary routine of the
unit. Selection of the patients took place on the days where both
physicians were available and was done after the round by the
team of the ward.

At least 40 patients per team were required and were assessed
twice by a trained physician (rater 1) at initial contact (t0) and
again 4 h later (t4) without any treatment in between, and the
same patient was assessed once by a second physician at t0 (rater
2). Observations were timed to avoid potentially painful experi-
ences, such as movement or invasive nursing care.

During the study, each physician assessed the patients by
observing them for a few minutes prior to scoring the Doloplus�

scale. The raters were blind to each other’s ratings and undertook
the observation and completion of the Doloplus� scale in a sequen-
tial fashion. There was no discussion between the raters about the
scores they obtained and no access to each others scores nor to
their own previous score in the case of retest assessments (for rater
1). The assessment is easier and quicker if the investigator is famil-
iar with the patient, especially concerning facial expressions and
body movement; all physicians were familiar with the patient in
our study and provided daily medical care. The test took an average
of 5 min per patient to be performed. The study protocol did not
disrupt nor change the normal care of the patients.

3. Data analysis

In each language, data collected with the scale administered by
the same physician, on two occasions at 4 h intervals (t0 and t4)
were used to explore the test–retest reliability. A 4-h interval
was chosen because it is the usual interval of time for pain assess-
ment in clinical practice. In our study, the Doloplus� scale scores at
t0 were compared with their t4 scores using Student t-test.

In each language, the data collected independently by two
trained physicians (raters 1 and 2) were compared using Student
t -test. Kappa statistics (Landis and Koch, 1977) were calculated
for each item of the Doloplus� scale. Kappa coefficient is a statisti-
cal measure of inter-rater reliability. It is generally thought to be a
more robust measure than simple percent agreement calculation.
A Kappa value higher than 0.81 typically indicates excellent
inter-rater reliability, between 0.61 and 0.80 the test is good and
between 0.41 and 0.60 it is moderate. Test–retest and inter-rater
reliabilities were evaluated with the Pearson and the Intra-class
correlation coefficients: coefficients above 0.75 are considered as
good to excellent.

Differences between the settings concerning missing data and
withdrawals have been compared with Chi square.

We chose a per protocol analysis rather than an intention-
to-treat (ITT) analysis of the data in order to obtain a reliable
validation of the translation with only complete case report forms.

4. Results

4.1. Completion of the scales

The nine teams recruited at least 40 patients each. In each of the
eight teams, two physicians took all the training assessments with
about eight patients. In the Dutch team, four physicians used the
scale with about two patients as a pilot training exercise. In all
teams, the same physicians undertook all the evaluations of the
study thereafter. The assessment scales were completed in 406 pa-
tients, but due to missing data or patients being excluded because
of an implemented treatment in the course of the study, statistics
were undertaken on the complete data of 342 patients.

Data from the 64 patients that were excluded from the study
comprised: 10 patients were excluded because of severe agitation
assessed clinically and through Neuro Psychiatric Inventory, 16 pa-
tients needed a treatment for acute pain and were withdrawn from
the evaluation and data were not fully completed or missing in 38
subjects (9% of our population). Several files per team were not
analysed, mainly because one out of the 40 items had not been
filled in properly or there was a missing date of birth or MMSE
score. Looking for the report of missing data in the literature on
scales validation the rate of missing data is not always indicated.
In CNPI scale validation, Feldt, 2000; report 8% missing data, a rate
quite comparable to ours. There were no significant differences be-
tween the settings concerning missing data and withdrawals (p
value = 0.996).

No patient refused to consent to participate.

4.2. Demographical data

Seventy percentage women and 30% men (16% single, 25% mar-
ried, 3% divorced and 56% widowed), aged 82 ± 2 years old were in-
cluded by nine teams in five languages across six countries;
Australia, Canada, Italy, Portugal, Spain and The Netherlands.
Demographical data are presented in Table 1 for each of the five
languages and detail the institution where the patient lives, his/
her handicap (incapacity), age, gender and marital status. MMSE
(±SD) ranged from 0 to 12 for all patients: 2(4) for Dutch, 12(10)
for English, 12(5) for Italian, 4(7) for Portuguese and 8(9) for Span-
ish settings.

Table 1
Demographical data.

Language Dutch English Italian Portuguese Spanish

Number of residents 40 90 88 57 67

Institution (%)
Nursing home 100 52 84 65 0
Long-term care setting 0 44 0 0 78
Rehabilitation 0 0 13 0 21
Home dwelling 0 0 0 2 0
Acute care 0 3 0 0 0
Other 0 1 3 33 1

Incapacity (%)
Dementia 100 81 45 44 57
Aphasia 0 2 37 2 18
Behavioural disorders 0 1 18 26 13
Other 0 16 0 28 12

Age in years (SD) 80 (6.9) 84 (7.8) 81 (7.7) 84 (8.4) 82 (10)

Male n (%) 7 (17.5) 30 (33) 27 (45) 9 (16) 26 (39)

Marital status (%)
Single 3 8 19 32 19
Married 25 36 22 24 28
Divorced 5 2 5 0 3
Widowed 67 54 54 44 50
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4.3. Pain scores comparison

Mean total pain scores obtained with the Doloplus� scale by
raters 1 and 2, and correlations across languages are presented in
Table 2. Pearson and intra-class correlation coefficients show very
good to excellent results for four languages, English, Italian, Portu-
guese and Spanish: the Pearson correlation coefficient ranges from
0.95 to 0.99 for test–retest reliability and from 0.92 to 0.97 for in-
ter-rater reliability; the intra-class correlation coefficient ranges
from 0.83 to 0.98 for test–retest reliability and from 0.84 to 0.97
for inter-rater reliability. Dutch correlations are fair to moderate,
inter-rater reliability is 0.75 and test–retest reliability is 0.57
(Pearson) or 0.62 (intra-class).

4.4. Kappa correlation of the scales across languages

Results obtained for somatic, psychomotor and psychosocial
reactions, a total of 10 items, have been correlated across lan-
guages using the Kappa test. Kappa value for each of the 10 items
ranges from 0.51 to 0.84 for the English scale, 0.79–0.96 for the
Italian scale, 0.65–0.82 for the Portuguese scale, and 0.47–0.85
for the Spanish scale. For these languages, somatic reactions
(including somatic complaints, protective posture, protection of
sore areas, expression and sleep patterns) range from 0.51 to
0.96; psychomotor reactions (including activities of daily living
and mobility) range from 0.47 to 0.93; psychosocial reactions
(including communication, social life and problems of behaviour)
range from 0.55 to 0.96.

Concerning the Dutch scale, there is a large heterogeneity of
results ranging from 0.19 to 1. All of the participating physicians
considered the scale to be easy touseonce theywere familiarwith it.

5. Discussion

The aim of the present study was to validate the translation of
the Doloplus� scale in five languages, with regard to test–retest

and inter-rater reliability. Results show that reliability tests and
correlations are good or excellent for the English, Italian, Portu-
guese and Spanish versions, while the reliability correlations are
fair to moderate but more heterogeneous for the Dutch scale. There
are indeed discrepancies in the kappa values of the different items
of the scale between the Dutch and the other language scales and a
number of factors may have contributed to this discrepancy. It is
very unlikely that the findings are linked to the translation itself
as all five translations have been similarly carried out using the
same method. The participation of only one team and training
being performed on a lesser number of residents may be potential
factors. Another reason might be linked to differences in the sam-
ples under study within each language group, but our sample is too
small to relate the findings to the specific type of institution, the
level of incapacity, the severity of cognitive impairment or cultural
impacts on facial or body expression of pain. Although we should
be careful with the interpretation of the results of Table 2, the low-
est kappa values were obtained when the total scores were lowest.
Hence the Italian scale demonstrates highest mean pain scores
with highest kappa values, while the Dutch sample had the lowest
total score and lowest kappa values. This would suggest that the
Doloplus� scale might display better reliability in cases where pain
is present and a lower inter-rater agreement with lower pain
scores or with more severe dementia. This novel finding needs to
be addressed in a larger, more heterogeneous sample as the
current results are limited to raters who are familiar with their pa-
tients and limited to participants who are not agitated and do not
have severe acute pain. Increasing the size of the sample in future
studies would help remove these concerns and strengthen the
widespread use of Doloplus�. Also, this scale has never been
validated in agitated patients and the study of Doloplus� in this
population would be an important topic for further research.

There are important issues requiring further investigation in the
near future. First, sensitivity of the scales must be studied with re-
spect to the identification of pain in each language. Specificity of
each scale in differentiating pain from other types of emotion or
distress must also be sought, as well as internal consistency and

Table 2
(A) Test–retest and inter-rater correlations of pain scores. (B) Kappa analysis of the items of the Doloplus scale.

Language Dutch English Italian Portuguese Spanish

(A) Pain score
Mean total score (SD)
Rater 1 5.4 (4.4) 8.3 (6.0) 12.7 (6.5) 6.1 (7.0) 6.0 (4.9)
Rater 2 4.1 (3.8) 8.8 (6.5) 12.7 (6.8) 6.2 (7.0) 6.3 (4.6)
Retest rater 1 4.9 (4.4) 7.9 (6.0) 12.7 (6.7) 6.0 (7.0) 6.0 (4.9)

Pearson correlation coefficient
Inter-rater 0.75 0.94 0.97 0.97 0.92
Test/retest 0.57 0.95 0.98 0.99 0.96

Intra-class correlation coefficient
Inter-rater 0.75 0.89 0.97 0.95 0.84
Test/retest 0.62 0.83 0.98 0.95 0.83

(B) Kappa analysis of the Doloplus scale (Kappa values)
Somatic reactions
Somatic complaints 0.19 0.67 0.81 0.66 0.62
Protective posture 0.31 0.51 0.96 0.75 0.87
Protection of sore areas 0.35 0.56 0.95 0.68 0.59
Expression 0.4 0.62 0.91 0.82 0.53
Sleep patterns 1 0.84 0.79 0.68 0.58

Psychomotor reactions
Activities of daily living 0.56 0.79 0.84 0.82 0.47
Mobility 0.5 0.75 0.93 0.72 0.61

Psychosocial reactions
Communication 0.47 0.68 0.85 0.75 0.85
Social life 0.43 0.62 0.96 0.65 0.59
Problems of behaviour 0.25 0.59 0.92 0.81 0.55
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congruency. Socio-cultural factors should be considered and this
applies especially to Latin American Spanish and Portuguese pop-
ulations, although potential linguistic adaptations of the Doloplus�

scale appear to be minor. Several projects in Anglo-Saxon and
American English or South American Spanish and Portuguese lan-
guages are in preparation for these adaptations of the scale and
other reliability studies are being completed, including, German,
Chinese, Japanese, Arabic and Czech.

Although the participating physicians considered the scale to be
easy to use once familiar with the tool, their opinion should be
sought with a standardized evaluation in future studies. The opin-
ion of nurses, physical therapists, psychologists and more generally
of health care professionals taking care of elderly patients with
dementia and communication disorders will also be important to
collect. Indeed Doloplus� has been rated by Dutch nurses as being
the least useful of the scales when examined in a comparative
study (Zwakhalen et al., 2006), while in France, the Doloplus� scale
is now included in the Ministry of Health official guidelines for
pain evaluation of persons with communication disorders and
dementia (called Mobiqual�). Indeed, it is present in the package
for pain evaluation in the elderly that is distributed to health care
professionals of all nursing homes to raise awareness of the need
for systematic pain evaluation especially when communication
disorders are present.

The reliability testing of the English, Italian, Portuguese and
Spanish translations of the Doloplus� scale allows a unique oppor-
tunity to include this scale in the daily pain assessment and in
studies concerning elderly persons with communication disorders.
Compared to other scales, the strong psychometric properties of
the Doloplus� have already been acknowledged and it has been
recommended as the preferred choice among the scales that are
currently available. Herr et al. (2006) describe the Doloplus� as
‘‘comprehensive, covering five of the six behaviour categories
proposed by the American Geriatrics Society”. The scale was also
considered to be clear, requiring a short time to be administered
but was lacking validation in languages other than French. In a re-
cent study (Zwakhalen et al., 2006), similar issues were recognized,
namely, satisfactory stability on retest, good correlation with
visual analog scale test, good levels of internal consistency. A com-
monly recognized pitfall has always been the lack of adequate
information on parameters of validity like inter-rater and
test–retest reliability, in languages other than French. Finally, the
Doloplus� scale is cited, but not thoroughly examined, by the
(Stolee et al., 2007) review because reliability and validity data
are missing.

Our study provides evidence that the Doloplus� scale is a reli-
able and easy to use instrument but the validity of the scale must
be assessed in larger samples in order to undertake a full construct
validation in each language. Furthermore, the follow-up of a larger
sample would add greater confidence in the psychometric proper-
ties of the behavioural pain assessment scales in each language. Fu-
ture studies should also focus on improving the scale in each
language, in order to optimize pain evaluation in the population
of elderly personswith communication disorders, since these scales
are intended for use in this highly dependent and vulnerable group.
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Table S1
English version of the Doloplus2� scale.
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Table S2
Dutch version of the Doloplus2� scale.
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Table S3
Italian version of the Doloplus2� scale.
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Table S4
Portuguese version of the Doloplus2� scale.
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Table S5
Spanish version of the Doloplus2� scale.
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