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Abstract
Background and purpose: Communication difficulties are some of the most disturbing symptoms of Alzheimer’s disease and other progressive degenerative 
dementias. There is limited evidence that some interventions may improve communication but a scale that would be easy to administer and include non-verbal 
communication is not available. This paper describes such a scale and its psychometric properties.

Participants: Fifty-one residents of Ebury Court Care Home who are regularly monitored for cognitive status characteristics.

Methods: Communication Assessment for Advanced Dementia (CASAD) scale was based on Boston Aphasia Examination scale. Participants were tested by 
CASAD and their cognitive status was evaluated by the Mini-mental State examination (MMSE). 

Results: CASAD scores were found to be strongly correlated to MMSE scores, and can differentiate subjects even with MMSE scores 0. CASAD has excellent 
internal consistency with Cronbach alpha equal 0.898, moderate interrater reliability with non-significant difference between scores of two independent raters. Factor 
analysis showed that CASAD has only one factor, explaining 77.9% of variance, on which all four items load very highly. CASAD scores are highly reproducible as 
indicated by repeated testing. 

Conclusion: CASAD is easily administered scale, that can be used for evaluation of communication abilities even in persons with most severe dementia.
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Introduction
Communication impairment develops during the progression of 

Alzheimer’s disease (AD) and other progressive degenerative dementias 
in all patients and is one of the most bothersome symptoms. In the early 
stages, the patient may develop anomic aphasia that is characterized by 
word-finding difficulties and paraphasias. As the disease progresses, 
patients acquire transcortical sensory aphasia, in which comprehension 
is affected in addition to more severe anomia. Patients may also have 
decreased language output, echolalia and repetition of meaningless 
words of phrases (verbal stereotypes) [1]. In severe stages of dementias, 
patients are unable to communicate verbally and may become mute. 
However, they may still retain ability to communicate non-verbally. 

Impaired communication affects patients with dementia 
throughout the course of the disease. In a mild stage, patients may be 
upset when they cannot find words and speak as they used to. As the 
disease progresses, patients may express their needs non-verbally, often 
by agitated or disruptive behavior that communicates unmet needs [2]. 
Communication problems are also a major factor in rejection of care 
by patients, who do not understand why care needs to be provided and 
do not comprehend staff explanations [3,4]. Rejection of care can be a 
major problem for caregivers both at home and in institutions because 
it may progress into combative/aggressive behavior and often results in 
administration of psychoactive medications [5]. 

Several scales were developed for measuring language impairment. 
The most comprehensive is the Boston Diagnostic Aphasia Examination 
[6] that has three goals: 1. diagnosis of presence and type of aphasia, 2. 
measurement of level of performance and 3. assessment of strength and 

weaknesses of the patient. The examination is very comprehensive and 
lengthy and even the short form requires one hour of testing. There 
is also the Boston Assessment of Severe Aphasia instrument that has 
61 items and requires 30 – 40 minutes for testing [7]. In our clinical 
work we felt the need for a short assessment that would also include 
non-verbal communication. Therefore, we developed Communication 
Assessment Scale for Advanced Dementia (CASAD) that has only 
4 items and requires 3-5 minutes of testing [8], based on an early 
version of the Boston Aphasia Examination [9]. This paper will report 
psychometric properties of CASAD.

Methods
Subjects: All residents (n = 51) of a British care home were 

participants in a quality improvement activity that included 
following cognitive functions by administration of Mini-mental State 
Examination (MMSE) [10] and CASAD. Their ages and gender were 
obtained from their charts. 

Instruments: MMSE is a standard scale used widely for evaluation 
of severity of dementia. CASAD consists of four items measuring: 
1. spontaneous speech, 2. verbal comprehension, 3. naming and 4. 
repetition (Appendix). Each item contains five options of answers 
arranged from the most difficult to no response at all. Subjects are 
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0.316). Factor analysis showed that CASAD has only one factor, 
explaining 77.9% of variance, on which all four items load very highly 
(0.83 - 0.94). Reproducibility of CASAD was tested by comparing mean 
CASAD scores obtained two months apart in residents whose MMSE 
score did not change. The mean scores were identical (7.09) and were 
highly correlated (r = 0.913, p = 004). In a past research, CASAD was 
shown to be sensitive in detecting deterioration of language caused by 
seizures [11].

Discussion
The importance of communication difficulties in dementia is 

recognized by many investigators. Several studies tried to improve 
communication by educating care providers in communication 
strategies. These strategies included elimination of elderspeak [12], 
use of memory books [13] and specialized programs [14,15]. Although 
these strategies were successful in improving behavior of nursing home 
staff, these studies did not measure a possible effect of these strategies 
on communication abilities of persons with dementia. This implied 
that the investigators did not believe that the communication abilities 
of persons with dementia could improve, despite the fact that a tele 
rehabilitation program that involved individuals with very early stage 
Alzheimer’s disease documented improvement in language abilities [16]. 

Another reason for omitting evaluation of effects of these programs 
on persons with dementia could have been the lack of an easy to use 
scale for measuring communication abilities of persons with advanced 
dementia. As explained in the Introduction, currently available scales 
are very time consuming and may not be applicable to persons with 
advanced dementia. CASAD eliminates these shortcomings and can be 
used readily in programs that try to improve quality of life of persons 
with dementia. An example of such a program is Namaste Care, where 
interviews with the staff and family members indicated significant 
improvement of communication abilities [17]. It would be important 
to support these subjective evaluations by quantitative data.

Because of the ceiling effect, CASAD is not useful in studies that 
include persons with a mild degree of dementia. However, CASAD 
score may be calculated in almost all persons with advanced dementia. 
In the current study, 6 participants with MMSE score of 0 had CASAD 
score ranging from 2 to 4. Another study also showed that CASAD 
score could be calculated in a majority of persons with MMSE score 
of 0 [18]. Measurement of communication ability is important in 
evaluating the effects of programs designed to the improve quality of 
life of people with advanced dementia. 

This study has several limitations. We did not have diagnoses 
for some of the subjects with clear cognitive impairment. However, 
the scale performed equally well with subjects with diagnosis of 
Alzheimer’s disease and diagnosis of vascular dementia. We did not 
test reproducibility of CASAD scores and this will require further 
research. However, we would like to make research community aware 
of CASAD and make it available because of increasing interest in 
studies that include persons with advanced dementia (Appendix).
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asked the most difficult question first and if they cannot answer they 
are asked the next one. The resulting score is a number of the first 
correct answer or evaluation of the spontaneous speech and range from 
4 (normal communication) to 20 (unable to communicate). 

Statistical evaluation: Relationship between MMSE and CASAD 
was evaluated by the Pearson correlation and by comparing the 
percentage of subjects who had a measurable score on either scale. 
Internal consistency of CASAD was determined by calculation of the 
Cronbach alpha value, interrater reliability by calculation of Cohen’s 
kappa coefficient, and structure of the scale by a factor analysis.

Results
Subjects included in the study were mostly females (90%) and 

their age was 87.5 ± 5.5 (mean ± SD). Fifteen of them had diagnosis 
of Alzheimer’s disease (MMSE scores 0 – 19, mean 8.0 ± 8.5), 22 had 
diagnosis of vascular dementia (MMSE scores 0 – 19, mean 10.3 ± 6.3) 
and 14 did not have any diagnosis related to cognitive impairment. Six 
of those might have been cognitively intact or have only mild dementia 
(MMSE scores 19 – 30, mean 24.2 ± 4.5, CASAD scores 4 -5, mean 4.5 
± 0.5) and 8 were cognitively impaired (MMSE scores 0 – 11, mean 5.4 
± 3.9, CASAD scores 8-17, mean 10.4 ± 3.8). Language impairment 
was similar in subjects diagnosed with Alzheimer’s disease (CASAD 
scores 4 – 18, mean 8.5 ± 4.0) and in subjects diagnosed with vascular 
dementia (CASAD scores 4 -18, mean 8.0 ± 4.3).

Figure 1 shows relationship between MMSE and CASAD scores. 
It shows that MMSE has a bottom effect with 6 participants scoring 
0, and only 1 participant scoring 30. CASAD has a bottom effect with 
the smallest score indicating intact communication in 8 subjects with 
MMSE scores from 16 to 30 but does not have a ceiling effect because all 
subjects received a score below 20. There were significant correlations 
between MMSE and CASAD scores for all subjects (r = -0.773, p < 
0.001) and for the two diagnoses separately (Alzheimer’s disease r = 
-0.811, p <0.001, vascular dementia r = -0.806, p <0.001). 

Internal consistency analysis showed the CASAD is highly reliable 
with Cronbach alpha equal 0.898, with moderate interrater reliability 
(kappa coefficient = 0.538, p=0.001), and non-significant difference 
between scores of two independent raters (7.1 vs. 6.6, t=1.08, p = 
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