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Evaluating the psychometric properties and the clinical feasibility of a Chinese version of the

Doloplus-2 scale among cognitively impaired older people with communication difficulty.



Introduction

Adequate pain assessment is a critical part of effective pain management in long-term care
facilities, implicated with quality of care and quality of life for older people with dementia (Stolee
et al. 2005). Although eIf-report of pain is considered the “gold standard” for pain assessment,
those with moderate to severe dementia may have difficulty communicating their pain or even
reduced awareness of pain.  To solve the dilemma of pain assessment, behaviorally observed
methods have been suggested for use with this group, and several behavioural pain assessment tools
have been developed. However, most instruments published in English lacked satisfactory
reliability, validity and clinical usefulness (Herr et al. 2006, Smith et al. 2005, Stolee et al. 2005).

A systematic review of behavioural pain assessment tools not just focused on those
publications in English was conducted by Zwakhalen et al (2006), and based on quality judgment
criteria such as the psychometrics properties, sensitivity and feasibility. The findings
demonstrated the Doloplus-2 scale was one of the most appropriate scales currently available for
assessing pain in older people with severe dementia. Many key indicators of pain in cognitively
impaired older people, noted in the literature and by the American Geriatrics Society (AGS) panel
on persistent pain in older persons, are comprised comprehensively in the Doloplus-2 scale (AGS
panel 2002, Herr et al 2006).  Additionally, the distinguishing characteristic of the tool is the
options of items closely relevant to observe subtle changes in usual behavioral expressions in
different situations, which truly reflect nursing staffs’ view about how to recognize pain in older
people with advanced stage of dementia (Blomqvist & Hallberg 2001, AGS panel 2002).

Background

The Doloplus scale, the precursor of Doloplus-2 scale was developed by Wary et al in 1993
for assessing pain in older people and inspired by the Douleur Enfant Gustave Roussy (DEGR)
scale for young children (Lafebvre-Chapiro & DOLOPLUS group. 2001). Subsequently, a
DOLOPLUS group was formed by geriatricians in France to refine the Doloplus scale into the
present version of Doloplus-2 scale mainly for evaluating pain in older people with communication

problems (Lafebvre-Chapiro & DOLOPLUS group. 2001, Holen et al. 2007). The Doloplus-2



scale involves ten main types of pain behaviors in cognitively impaired older people, categorized
into three subscales including somatic reactions (somatic complaints, protective body postures
adopted at rest, self-protection of sore areas, facial expression and sleep pattern), psychomotor
reactions (washing and/or dressing, physical activity) and psychosocial reactions (verbal/vocal
communication daily, social life and behavioral problems). Ten items are described separately by
four levels of behavioral expressions from zero to three representing increasing intensity of pain.
A score greater than or equal to five out of 30 is indicative of pain (Lafebvre-Chapiro &
DOLOPLUS group. 2001).

The reliability and validity of the French version of Doloplus-2 has been evidenced in diverse
people and settings (Lafebvre-Chapiro & DOLOPLUS group. 2001). According to te
DOLOPLUS team, the French version of Doloplus-2 was tested with more than 500 older people in
a early study, showing satisfactory internal consistency and concurrent validity between Doloplus-2
and a visual analog scale (VAS) (Lafebvre-Chapiro & DOLOPLUS group. 2001). In Rautex et al’s
study (2005), the French Doloplus-2 was used to examine the validity of four pain self-assessments
among hospitalized older people with dementia, and the results demonstrated that the tool correlated
moderately with these self-report scales. Moreover, Pautex et al (2007) adopted VAS to validate
this tool in hospitalized older people with and without dementia who can use VAS reliably. The
findings showed Doloplus-2 scale could predict 41% variance of VAS and had adequate internal
consistency.

In addition, the French version of Doloplus-2 scale was further translated into Norwegian and
Dutch for validation, and adequate psychometric qualities were supported in these studies (Bjoro et
al. 2008, Holon et al. 2005, Zwakhalen et al. 2006). Holen et al’s pilot study (2005) used expert
pain rating as the criterion to validate the Norwegian version of Doloplus-2 (N-Doloplus-2) in
cognitively impaired patients unable to self-report pain; reasonable criterion validity and clinical
feasibility were reported. Good inter-rater reliability was also reported in Holen et al’s later study
(2007). In addition, Zwakhalen et al (2006) evaluated the pshychometric quality of Dutch version

of three pain behaviorally observed tools among nursing home residents with dementia, and the



results demonstrated the Doloplus-2 had adequacy internal consistent (Cronbach’s a=0.74-0.75)
and acceptable congruent validity (r=0.29-0.34).

Although several researchers indicated the performance of Doloplus-2 scale required more
training which may impede clinical feasibility, especially the assessment of the psychosocial items
(Zwakhalen et al 2006, Holen et al. 2007), the clinical value of the tool for detecting pain in older
people with advanced dementia is undoubted. Moreover, no matter which pain assessment scale is
being used, it remains a crucial task for clinical practitioners to observe and interpret pain behaviors
in this group. In the past decade, there has been a growing public awareness and studies related to
pain of older people with dementia. Until now, no adequate behaviorally observed scales are
available for measuring pain among older people with dementia in Taiwan. In response to this
issue, to use the previously developed French version of Doloplus-2 scale with promising
psychometric qualities for cross-culture validation seemed possible, instead of developing a new
scale with unknown measurement properties (Cha et al. 2007). Nevertheless, the quality of
translation and appropriate methods of evaluating the psychometric properties of translated
instrument should be ensured (Maneesriwongul & Dixon 2004).

The study

The major purpose of this study was to translate the French version of Doloplus-2
(F-Doloplus-2) into Chinese (C-Doloplus-2) and further evaluate the reliability and validity of the
C-Doloplus-2 among cognitively impaired older people with communication difficulty in Taiwan.
Specific aims were as follows:

(1) to evaluate the internal consistency and inter-rater reliability of C-Doloplus-2.

(2) to validate the construct validity through examining the known association between
C-Doloplus-2 and empirically supported correlates of pain such as the past pain history, the number
of falls during the recent six months, disability, agitation and depression.

(3) to validate the construct validity through the Principal Factor Analysis (PFA).
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(4) to evaluate the clinical feasibility of the C-Doloplus-2.
Methodology
Instruction translation and validation was carried out through a three-phase process in Taiwan
from September 2007 to May 2008.
Phase I. Forward-translation and back-translation

The original F-Doloplus-2 was translated into Chinese by a bilingually licensed translator,
working in the translation agency for 5 years.  After forward-translation was completed, the
second bilingual person, a specialist in multiple languages, living in France for 8 years, performed
the blind back-translation into French. Finally, a native speaker of French, teaching French in a
language center, assisted in comparing the linguistic difference between the original instrument and
back-translated version. Two items were judged as discrepant and were re-checked by the prior
two bilingual persons together until the translation was satisfactory. The third option of item 4
‘staring” was revised into ‘dull eyes’. The item 7 *‘mobility’ was revised into ‘physical activity’.
Additionally, back-translation of French instruction of Doloplus-2 was also completed in the same
procedures.

Although a back-translation procedure can produce linguistic equivalence of two versions,
whether the translated instrument measure the same domain across culture cannot be guaranteed
(Hyrkas et al. 2003). To assure each item measured pain behaviours of older people with dementia
and matching the Taiwanese culture, 5 experts, including 2 gerontological nursing educators, 2
neurological physicians and a gerontological head nurse were invited to examine the content of

C-Doloplus-2 and rated each item on a 4-point Likert scale from relevant (4) to irrelevant (1).



Then the content validity of index (CVI) was calculated by summing the percentage agreement of
all items that were given a rating of 3’ or ‘4’ (Lin et al. 2007), yielding a perfect agreement of
100%. Only the option ‘insomnia, affecting morning waking time’ of item 5 *sleep pattern’ is
recommended to rephrase to ‘insomnia, affecting morning waking time or mental state during
awake period’. Because older people residing in some institutions in Taiwan are enforced to wake
up at the same time, just relying on the morning waking time makes it hard to judge whether sleep
pattern of older people is affected by pain.
Phase I1. Pilot testing

To examine the initial psychometric characteristics of the translated version and ensure no
potential problems existed in instrument or performance, a pretest procedure was implemented in a
sample of 36 older people with dementia, chosen from a veteran dementia special care unit in Taipei
County. One registered nurse (RN) and 4 nursing assistants (NAS) in charge of these residents
received training for 1 hour to know how to perform the C-Doloplus-2. Then the C-Doloplus-2
was completed by RN, RAs and one researcher simultaneously for assessing the present pain of
residents. Average age of subjects was 82.42 (SD 5.10; range 73-95), and the majority were

uneducated (n=16, 44.4%). As to residents’ cognitive status and activities of daily living, the

mean Mini-Mental State Exam (MMSE) score was 11.36+5.61 and the mean Barthel index score

was 81.39+£20.09. In addition, the clinical feasibility of the C-Doloplus-2 was investigated by a

brief question “Do you think the C-Doloplus-2 is appropriate for assessing pain in cognitively
impaired older people with communication difficulty”. A 5point Likert-type scale, which ranged
from 5 (strongly agree) to 1 (strongly disagree), was rated by each administrator. Subsequently,
these nursing staff were also encouraged to write down comments about the C-Doloplus-2 for future
improvement.

The reliability of the C-Doloplus-2 scores assessed by RN, RAs and researcher ranged form
0.77-0.84. The intraclass correlation coefficient (ICC) of the C-Doloplus-2 scores between RN

and researcher was 0.85. The average score of clinical feasibility assessed by 5 nursing staff was



3.8 (SD 0.45; range 3-4). All staff agreed that 10-items of C-Doloplus-2 can represent vital pain
behavioral indicators of older people with dementia and these items are easy to comprehend.
However, two staff expressed that psychosocial items are difficult to observe in older people with
severe dementia in clinical practice, recommending the need for a more detailed instruction for
future performance. Based on nursing staff response, a more detail user manual, expended from
the original instruction of C-Doloplus-2, was developed for institutional use. In the user manual,
the standardized procedure for performance was addressed step by step and each item was
augmented by the definition of terminology, reference indicators, scoring method, assessment
method, and practice exercises.
Phase I11. Validation the psychometric qualities of C-Doloplus-2

The main validation procedures were performed in a prospective study in five dementia
special care units in the Northern Taiwan. The internal consistency and inter-rater reliability
between RNs and trained research assistants (RAs) were evaluated. In addition, exploratory factor
analysis and the construct validity were also evaluated through examining the association between
pain and known correlates of pain such as the pain history, presence of pain related conditions,
functional disability, agitation and depression based on Snow et al’s (2004)the Know Correlates
Validity Model.
Participants

Residents with moderate to severe dementia and RNs were recruited. The inclusive criteria
for older people were: (1) being older than 65 years; (2) living in the dementia special care unit; (3)
having the diagnosis of dementia; (4) present MMSE scores under 18. The inclusive criteria for
RNs were (1) having worked in this dementia special care unit at least one month before data
collection; (2) in charge of the resident. In addition, the research assistants (RAs) employed to
observe the pain of residents received intensive training. During training, the ICC for the
C-Doloplus-2 scale between researcher and RAs ranged from 0.91-0.93.
Measurements

The characteristics of older people with dementia included demographic data, medical



conditions, the past pain history and the numbers of falls during the recent six months were
collected by a data sheet. The dementia severity of older people was examined by the MMSE.

Measurement of mental status. The mental status of residents was measured by the
Mini-Mental State Examination (MMSE) (Folstein et al. 1975) which is an 11-item and 30-point
instrument. The lower scores represent higher levels of cognitive impairment. The commonly
recommended cut-off scores for normal, mild, moderate and severe cognitive impairment,
respectively, are 23/24, 17/18 and 11/10 (Juva et al. 1994, Tombaugh & Mclntyre 1992). The
test-retest reliability raged from 0.83-0.99 and the criterion-related validity of MMSE and the
Wechsler adult intelligence scale (WAIS) was supported (r= 0.66-0.78) (Folstein et al. 1975). The
internal consistency of the MMSE has been shown to be excellent in Taiwan («=0.91) (Yip et al.
1992). In addition, pain of residents was measured by the C-Doloplus-2 scale, disability, agitated
behavior and depression were also measured by different with promising psychometric quality.

Measurement of disability. The functional disability of residents was measured using the
Barthel index. Itis a 10-item and 100-point clinical rating scale. Lower scores represent higher
levels of physical dependence (Mahoney & Barthel 1965). The psychometric properties of the
Barthel index have been supported in many studies (Green, & Young 2001, Sainsbury et al. 2005).
The Barthel index has been tested widely in Taiwan, and the internal consistency was 0.89-0.92 and
the inter-rater reliability was 0.94. Good concurrent validity was reported by examining the
correlations the Barthel index and Fugl-Meyer motor assessment (FM) (r= 0.78-0.80) and Berg
balance scale (BBS) (r=0.89-0.94) (Hsueh et al. 2001).

Measurement of agitated behaviours. Agitation of residents was assessed using the
Cohen-Mansfield agitation inventory (CMAI). The content consisting of 29 items is administered
by caregivers to recall the frequency of those agitated behaviors manifested in the past week and
rate the average intensity of these items on a seven-point scale ranging from 1 = never - 7 = several
times an hour (Cohen-Mansfield, 1986). Higher scores mean higher severity of agitated behaviors;
the internal consistency ranges from 0.63-0.82 and the inter-rater agreement rate ranges from

0.88-0.92. Factor analysis extracted three factors: aggressive behavior, physically non-aggressive



behavior and verbally agitated behavior, which can explain the 37.9% variance (Cohen-Mansfield et
al. 1989, Miller et al. 1995). In Taiwan, a study conducted by Lin et al. (2007) translated the
original CMAI into Chinese; the semantic equivalence between E-CMAI and C-CMAI
(1CC=0.69-0.74), and the technical equivalence of C-CMAI collected by two different methods
(1CC=0.63-0.86) have been evidenced.

Measurement of depression. Depressive symptoms of residents were observed by the
Cornell scale for depression in dementia (Alexopoulos et al. 1988). This is a 19-item clinical
observation scale composed of five subscales, including mood-related signs, behavioral
disturbances, physical signs, cyclic functions and ideational disturbance. The frequency of
depressive symptom in the past week is rated by caregivers on a four point scale: 0 = absent, 1 =
mild or intermittent, 3 = severe and a = unable to evaluate. Higher scores reflect a higher level of
depression. A cut-off score of 6 is commonly used to distinguish those who are highly depressive
symptoms (Lam et al. 2004). The internal consistency was 0.84 and the weighted kappa for
inter-rater reliability was 0.67. The concurrent validity of the Cornell scale and research
diagnostic criteria (RDC) was supported (r = 0.83) (Alexopoulos et al. 1988). In our pilot study,
the alpha coefficient was 0.81 and the ICC for inter-rater reliability was 0.91.

Data collection

After obtaining permission to perform the study, RNs in each institution were told about the
study purpose by the researcher and received intensive training about the use of the C-Dloplus-2,
following the user manual. For safeguarding reliability of behavioral observations, one of
researchers supervised their use of the C-Doloplus-2 and assisted with instruction about practical
problems. To ensure these trained RAs familiarity with residents, they were asked to observe and
record resident’s painful conditions at rest and after pain-provoked motion each day from
8:00-17:00 for one week. In the last day of the week, before shift change, the C-Doloplus-2 was
completed by RNs and RAs simultaneously. The 5-point Likert scale (the same as pilot testing)
was also used for scoring the clinical feasibility of C-Doloplus-2. During data collection, based on

the medical chart and the interview with nursing staff, residents’ demographic information, medical



conditions, the past pain history and the numbers of falls during the recent six months were
gathered, and the MMSE, Barthel index, CMAI and the Cornell scale for all residents also
administered by RAs.
Data analysis

Statistical analyses were performed by SPSS for windows 11.5. Descriptive statistics were
generated for the characteristics of subjects and the distribution of the C-Doloplus-2 mean score.
Internal consistencyof the C-Doloplus-2 scales and subscales were determined by Cronbach’s alpha,
and the intra-rater reliability was examined by ICC. The associations between C-Doloplus-2 and
correlates of pain were examined using Pearson’s correlation coefficient. Then the PFA with
varimax rotation was performed for examining the underlying factor structure. The Eigenvalues
and scree plot were used to determine the number of components, and only factors with an
Eigenvalue larger than 1 should be extracted (Field 2005). If the factor loading was under 0.3, the
item was deleted.
Ethical considerations

The research was approved by the ethical committee at the National Yang-Ming University.
Authorisation was obtained from DOLOPLUS group to translate and use the F-Doloplus-2.  All
participants were informed about the research purpose and asked to sign informed consent, for those
people unable to comprehend the information, a legal surrogate consent was acquired. The
confidentiality of information and anonymity were assured by researchers.

Results

Sample characteristics

Demographic characteristics of participants were presented in Table 1. There were 241 older
people with moderate and severe dementia and 14 RNs in the study. These older people, including
118 female and 123 male, had a mean age of 79.28 years and the mean length of stay in the
institution was 38.32 monhs. In terms of older people’s medical conditions, the average number of
active medical diagnoses was 2.23 (SD 1.51), and the average number of prescribed medications

was 6.47 (SD 3.49). Sixty-eight percent of older people had experienced pain. The average



number of falls during the recent six months was 0.50 (SD 1.75). More than half of the older
people has severe dementia and were very low in physical functioning. The mean age of RNs was
35.29 years (SD 8.17), with an average 16.83 (SD 19.10) years working experience, and all of them
were female. RNs’ average time of working in the institution was 4.09 (SD 3.22) years, and the
average working time per week was 44 (SD 3.92) hours.

Reliability of the C-Doloplus-2 scale

The means, standard deviations and reliability of three subscales and the overall C-Doloplus-2
were presented in Table 2.  The mean C-Doloplus-2 score was 4.49 (SD 4.10) with range from
0-21. Following the cut-off score guideline, ninety-six older people (39.83%) had a score of
C-Doloplus-2 equal or greater than 5, signifying pain. Except for the ‘psychosocial reactions’
subscale, the standardized Conbach’s alpha coefficients for the other subscales and the overall
C-Doloplus-2 all surpassed the criterion of 0.70. The alpha coefficients did not increase (range,
0.70-0.73) when any of the items were deleted, supporting that the C-Doloplus-2 is a reliable
instrument with little measurement error (Firris & Norton 1992). The ICC of the overall
C-Doloplus-2 scale between RNs and RAs was 0.81, and of the three subscales ranged from
0.60-0.81.

Validity of the C-Doloplus-2 scale

The Pearson’s correlations between C-Doloplis-2 and these known correlates of pain are
shown in Table 3. In older people with moderate dementia, only disability was correlated
significantly with the C-Doloplus-2 score. However, in older people with severe dementia, both
disability and deprssion correlated significantly with the C-Doloplus-2 score, partially confirming
the hypothesis that.

The result of the exploratory factor analysis is shown in Table 4. The KMO value for the 10
items scale was 0.71, supporting the use of factor analysis in this sample (Field 2005). Based on
the Eigenvalue and scree plot, three factors were extracted, accounting for 65% of the total variance
of the C-Doloplus-2. The first factor consisted of all five items of the ‘somatic reactions’ subscale,

and explained 27.43 % of the variance. The second factor consisted of all three items of the



‘psychosocial reactions’ subscale, and explained 19.86 % of the variance, while the third factor
included all two items of the ‘psychomotor reactions’ subscale, accounting for an additional 19.99%
of the variance. Finally, the item-total and item-subtotal correlation was analyzed to examine
whether these items were correlated strongly with the subscale and overall scale of the translated
instrument, as shown in Table 5. Each item was correlated strongly with the originally belonged
subscale, ranged from 0.63 to 0.94.
Clinical feasibility of the C-Doloplus-2 scale

The average score of clinical feasibility assessed by 14 RNs was 4.14 (SD 0.77; range 3-5),
supporting the clinical usefulness of C-Doloplus-2 scale.  Although several RNs indicated it is
difficult to distinguish whether there are behavioral changes in sleep pattern, communication and
social life of older people with the advanced stage of dementia in a persistent vegetative state, most
RNs agreed the C-Doloplus-2 scale has clinical potential to detect pain in this group

Discussion

This study was the first to validate a behaviorally observed instrument using informant rating
method among cognitively impaired older people in Taiwan. The mean scores of the total
C-Doloplus-2 demonstrated that older people with moderate and severe dementia had low levels of
behavioral expressions of pain. The data from a past survey showed the majority of older people
residing in the institution suffer from chronic pain in stead of acute pain; therefore behavioral
response to chronic pain is less obvious than acute pain (Weiner et al. 1999). The C-Doloplus-2
has an adequate internal consistency for the total scale and almost all subscales.  Although, in
Zwakhalen et al’s (2006) validation study, they also recruited older people with mild dementia as
subjects, similar internal consistency scores for the total D-Doloplus-2 scale (alpha 0.75), and for
subscales (alpha range 0.63-0.80) were reported. However, both in our study and in Zwakhalen et
al’s study (2006), the lowest internal consistency was found for the ‘psychosocial reactions’
subscale. These findings with Cronbach’s alpha meeting the criteria of 0.7 are acceptable for a
newly-developed scale (LoBiondo-Wood & Haber 1998). Presumably, although slightly poor

internal consistency of the ‘psychosocial reactions’ subscale may be due to the heterogeneity of



items (communication, social life and behavioral problems), the error in measurement may also
result from the ambiguous definition of the psychosocial behaviors in the institutions. Abnormal
social reactions are related to several possible causes such as dementia severity, delirium and
depression (Hadjistavropoulos et al. 2008), therefore, institutional caregivers may have difficulty in
recognizing these behavioral manifestations as pain indicators.

Several researchers indicated that the intra-rater and inter-rater reliability of the scale has not
yet been adequately established (Bjoro et al 2008, Zwakhalen et al 2006). Compared with Holen
et al’s study (2007) including 15 patients to evaluate the inter-rater reliability of the N-Doloplis-2,
the inter-rater reliability of the C-Doloplus-2 was established to be more reliable in this study with a
larger sample size. The ICC for the total scale was higher than the finding of Holen et al (2007),
and then the good concordance for the three subscales also further confirmed the inter-rater
reliability of the C-Doloplus-2 (Landis & Koch 1977). As we expected, ICC values higher than
0.80 for the inter-rater reliability may be difficult to reach when testing a behaviorally observed
instrument for pain among older people with dementia. Due to of the complexity of the language
of pain itself, some behaviors of older people with dementia are not typically indicative of pain and
the behavioral expressions of pain may mean different things for different assessors (Weiner et al
1999).

Among older people with moderate and severe dementia, a gold standard for pain self-report
data could be difficult to obtain.  Furthermore, whether self-report of pain assesses the same
parameters as behaviorally observed scales of pain still has to be resolved. Therefore, adopting
cognitively impaired older people’s self-report as a pain criterion to test the criterion validity or the
convergent validity of the Doloplus-2 scale may be inappropriate (Pautex et al. 2007). A more
reliable approach to validate the C-Doloplus-2 scale is to use empirically supported correlates of
pain as evidence of the construct validity. However, in our findings, the construct validity of the
C-Doloplus-2 scale was only partially supported.  Although the association between pain and
disability or depression was demonstrated, there was a non-significant association between the pain

latent variable and other variables such as the past pain history, numbers of falls and agitation.



Several reasons were speculated to explain the results. First, pain related information
under-assessment and under-documentation occurred commonly in the long-term care facilities,
therefore it is reasonable to believe that the past pain history collected by research assistants from
the medical chart and nursing records could be underestimated. Although the interview with
nursing staff was used as a complementary strategy to collect information, recall bias could not be
excluded. Second, for older people, although falls may cause some serious consequence such as
fractures and head injury, these painful conditions do not accompany every fall. The numbers of
falls with physical injury may be a more appropriate indicator for current painful conditions in a
validation study. Third, most institutional older people suffered from chronic pain, and agitated
behaviors are presumed to be triggered mainly by acute pain rather than chronic pain. Therefore,
no significant correlation between pain and agitation may result from less agitated behaviors
expressed by our participamts.

The concept of pain for the Doloplus-2 scale is defined as a multidimensional construct with
somatic, psychomotor and psychosocial dimensions and, within these domains, observable
behaviors and signs may implicate the presence of pain. In the current study, the three factors
were identified through the PFA, perfectly congruent with the original three-dimensional structure
and the significant item-subtotal correlations between each item and factor scores further provided
additional support for the item clusters as subscales of the C-Doloplus-2. Based on our findings,
three factors were considered equally important for detecting pain of this group. However, in
Pautex et al’s study (2007), although the criterion validity was confirmed, the validity of the
psychosocial domain was questioned, and the psychosocial items were suggested to remove from
the Doloplus-2 scale (Pautex et al 2007).

While responding to the above-mentioned incongruity conclusion, a methodological issue
should be proposed for further dscussion. Pautex et al’s study (2007) used multiple linear
regression analysis to investigate what percentage of variability in the VAS, reported by older
people with dementia, can be predicted by the Doloplus-2. Due to the main variance of VAS being

explained by the somatic dimension, the authors proposed to abbreviate the Doloplus-2 to a 5-item



version; nevertheless, the suggestion seems arbitrary. Undoubtely, the somatic subscale of the
Doloplus-2 comprises the ‘somatic complaints’ item, therefore to be nature and right, the somatic
dimension could predict more variance of the pain self-report scale. It is noteworthy to indicate
that, athough there are many different methods for evaluating the validity of behaviorally observed
pain instruments, not all strategies are appropriate to be used with cognitively impaired older people
with communication difficulty.

Finally, regarding the clinical feasibility, although the psychosocial items were mentioned by
RNs as almost impossible to perform with older people with severe dementia in a persistent
vegetative state, we suggested the psychosocial dimensions should be retained. Based on the
concept basis of the Doloplus-2, it was developed for multidimensional assessment of pain in older
people with communication difficulty; therefore, the items cover all obvious and less obvious
pain-related cues. To avoid the possibility of underassessment and undertreatment of pain, such a
comprehensive behaviorally observed instrument should be used in clinical practice
(Hadjistavropoulos et al. 2008).  Although a sensitive scale may decrease the specificity of a
behavioral instrument (Bjoro et al. 2008), when applied to detecting pain in this group, sensitivity
may be more important than specificity.

Limitation

There are several limitations in our study. First, during the process of translation, it was
difficult to find another bilingual person to repeat the process of back translation of the discrepant
item. Future aoss-culture validation studies should use more bilingual persons to perform the
translation technique. Second, pain related conditions such as the past pain history and number of
falls during the recent six months is usually under-documented in this group. Additional studies
are required to adopt other current painful conditions to validate the translated scale. Third, we
acknowledge that the observation and score of subtle changes in these pain behaviors may be quite
abstract for clinical practitioners. Although all RNs received intensive training about how to
perform the C-Doloplus-2 before ratings, it cannot guarantee that variance associated with

observers is excluded completely.



Conclusion
The current study has provided initial evidence for the reliability, validity and clinical
feasibility of Chinese version of the Doloplus-2 scale among cognitively impaired older people with
communication difficulty; subsequently, further work is needed to replicate these findings.

Furthermore, based on the study results, we feel confident in encouraging institutional caregivers to

integrate the scale into routine clinical practice in the long-term care facilities, but the clinical effect

of the scale for effectively managing pain should be further examined.
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Table 1. Demographics of elders with moderate and severe dementia and RNs?

characteristics N (%)  Mean £ SD characteristics N (%)  Mean£SD

Older people with morderate

and severe dementia (n=241) _

Age (yrs) 70.9849.42 Numbers qf falls during the 0504175

e recent six months =L

Gender Folstein MMSE 5.26+5.46
Female 118(49) MMSEg 10 (%) 185(76.8)

Male 123(51) Disability 34+31.37

Religion Cornell scale 1.59+1.61
Buddhism/Taoism 121(50) CMAI® 35.3446.83
Christianity/Catholicism 37(16)

Others 10(4) RNs (n=14)
Non 73(30) Age 35.20+8.17

Education Religion
Uneducated 85(35) Buddhism/Taoism 7(50)

Primary school 60(25) Christianity/Catholicism 3(21)
Secondary school 35(15) Non 4(29)
Advanced level 29(12) Education

University 29(12) Vocational nursing school 1(7)
Graduate degree 3(1) Advanced level 10(71)

Length of stay in institution 38.30+32.37 University 3(21)

Medical conditions Working experience (yrs) 16.83£19.10
Number of diagnoses 2931151  Working in the institution (yrs) 4.09+3.22
Number of medications 6.47+349  Average working time per week 444392
Number of analgesics 0.25+0.55

Past pain history
Experiencing pain 164(68)

No pain 77(32)

®*Renistered nirses
®Mini-Mental State Examination

‘Cohen-Mansfield Agitation Inventory



Table 2. Distribution and reliability of the C-Doloplus-2 scores (N=241)

a

RNs
Alphaif inter-rater
Item Meant SD Range Cronbach's ¢item reliability
isddeted  (1CCA
Somatic reactions 1.2542.12 013 0.79 0.79
\/erha romnlainte N 20+N R4 n73
Protertive horhi nndhiire N 20+N AR n71
Af-nratertion of erearr 0 20+0 RA n70n
Farid exnrecdinn N 204N R7 n7o
Qeen nattarn N 204N A] n7o
Psychomotor reactions 21+1.86 0-6 0.87 0.84
\Wachina and/or drecsina 1 18+1 01 n7o
Mohilitv N od+n a7 n72
Psychosocid reactions 1124188 08 0.67 0.60
Commi inication NM1+N77 n71
Sid life NR2+N Q7 n7o
Rehavinra nrohleme N 204N AR n72
Tota C-Doloplus-2 4.49+4.10  (o-21 0.74 0.81

*Renigtered Nurse

bI ntra-class corrdations.



Table 3. Pearson correlations between C-Doloplus-2 and known correlates of pain

Vaiable C-Dolonlus-2
MMSES 11 MMSEE MMSE= 10
17 17 (N=185)
Past pain history 0.08 0.05 0.08
Numbers of falls
during 0.02 0.06 0.02
Disability -0.28* -0.38** -0.22%*
Cornell scde 012 0.08 0.12
CMAI® 0.04 -0.07 -0.07
Cohen-Mansfield Agitation Inventory
*P<0.05 **p<0.01 are not consistent in presenting means and

standard deviations — what is the convention of the journal you intend to submit to?

Re-state hypothesis

Do not understand what you mean here
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