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ABSTRACT

The purpose of this study was to demonstrate the characteristics of the Instrumental Activities of Daily 

Living (IADL) ability, evaluated by the Assessment of Motor and Process Skills (AMPS), and everyday 

memory functions (the memory necessary for daily life), assessed by the Rivermead Behavioral Memory 

Test (RBMT) in elderly people with dementia compared with a community-dwelling group. We divided 

the RBMT into three categories: prospective memory (PM), retrospective memory (RM), and PM+RM. 

The study was performed with 102 women, those with dementia who lived in a healthcare facility or three 

group homes (n=52) and those who were cognitively well and lived in their own homes (n=50). Subjects 

were over 68 and under 92 years old. We assessed them by Mini-Mental State Examination (MMSE), 

AMPS and RBMT. The results of the MMSE, AMPS, and RBMT revealed that the community-dwelling 

group’s averages were higher than those of the Dementia group. No associations were found between 

AMPS motor skills and MMSE or PM, RM, and PM+RM in both groups. There were slight associations 

between the AMPS process and RM in both groups, but none between AMPS process skills and PM in 

either group. From that result, we found that IADL performance ability and everyday memory were not 

simultaneously damaged. Moreover, analyzing a scatter chart revealed some subjects had a PM defi cit even 

though they were at the IADL independent level. In conclusion, occupational therapists need to assess 

both IADL performance and everyday memory, including PM, in elderly people.
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INTRODUCTION

There are two major types of symptoms of early dementia: everyday memory defi cits and 

Instrumental Activities of Daily Living (IADL) defi cits. IADL abilities are required for inde-

pendent living in a community. IADL defi cits are more complicated than those of Activities of 

Daily Living (ADL). It is well known that manifest cognitive impairment affects one’s ability to 

perform IADL. Some studies have been conducted on the association between various types of 

cognition and IADL.1) IADL are affected in the early period of dementia, whereas impairment 
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in basic ADL usually occurs in later stages.2)

However, how IADL ability affects everyday memory has not been investigated, and in previ-

ous studies this ability was determined by self-assessment or by interviews with the dementia 

subjects or their caregivers, 3,4) which may be biased. Also, occupational performance of the IADL 

ability was not a focus of those studies.5,6) Sensitive instruments are needed for measuring IADL 

performance and memory ability in people with mild dementia. We adopted the Assessment of 

Motor and Process Skills (AMPS)7) for determination of IADL performance ability because AMPS 

measures actual IADL tasks. The evaluator, who is certifi ed by the AMPS Project, assesses the 

subject’s task performance in detail. The studies by Hartman et al. have shown that AMPS is a 

sensitive tool to detect the IADL defi cits of early dementia.8)

In evaluating memory, the Mini-Mental State Examination (MMSE)9) is often used as a short 

screening scale. However, this instrument is too general to provide any information on IADL 

performance and cognitive functions. Moreover, the Wechsler Memory Scale-Revised (WMS-R)10) 

and the Benton Visual Retention Test11) cannot detect everyday memory defi cits. The Rivermead 

Behavioral Memory Test (RBMT), however, allows for the comprehensive assessment of overall 

everyday memory.12) The RBMT can assess prospective memory (PM).13) PM is a fundamental 

aspect of cognition, which is necessary for people to live their everyday lives effectively. Hup-

pert et al. found that PM is more vulnerable than retrospective memory (RM) to the effects 

of cognitive disorders due to dementia.14) The WMS-R does not include PM tasks, but RBMT 

includes both PM and RM tasks. Although previous studies have examined the association 

between IADL and several memory abilities, the studies were done only through testing in 

examination rooms on subjects seated at desks.9-11) Previous research has not focused specifi cally 

on everyday memory functions.

The main purpose of this study was to demonstrate the characteristics of the MMSE, AMPS 

and RBMT in elderly people with dementia compared with normal community-dwelling individu-

als.

MATERIALS AND METHODS

1. Design
This study was a between-group design. Data were collected from August 2004 to July 

2005.

2. Participants
The subjects were 102 women divided into two groups. Subjects were over 68 and under 92 

years old. One group consisted of 52 women with dementia who lived in a health care facility 

or in three group homes for dementia patients in Aichi and Mie Prefectures in Japan. The second 

group consisted of 50 women living independently in their own homes. Exclusion criteria included 

severe sensory defi cit or history of a stroke that interfered seriously with physical functioning 

(e.g., sight, speech, or limb function).

3. Ethical considerations
All participants’ names were coded from the start of the study through data collection and 

analysis so that individuals could not be identifi ed. This study was approved by the ethical 

committees of our university. Ethical approval for the study was obtained by writing from the 

patients of the dementia group and their families, and from subjects in the community-dwelling 

group.
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4. Research methods
1) MMSE

MMSE is a standardized tool that assesses dementia. The MMSE which includes eleven 

questions requires only 5–10 minutes. The maximum score is 30. The validity and reliability 

have been demonstrated by Folstein et al. 9) The cut-off score for dementia is 23/24. 9)

2) AMPS
AMPS is a standardized tool that assesses IADL ability and is based on the evaluation of the 

quality of the performance skills displayed in the individual actions in IADL tasks.7) Subjects are 

observed when they perform two of the possible 83 standardized AMPS tasks that refl ect their 

natural routines. The AMPS has been internationally standardized through several studies of over 

46,000 persons with a variety of neurological, cognitive, medical, psychiatric, and developmental 

disorders. The cross-cultural validity of the AMPS measures has been demonstrated in Japan.15) 

Motor skills are test items used to rate the level of skill observed when one moves oneself or 

task objects. Process skills are test items used to rate the level of skill observed when one (a) 

selects, interacts with, and uses tools and materials, (b) carries out individual actions and steps, 

and (c) modifi es performance when problems are encountered.7) Fisher described process skills 

as the observable actions that a person takes as he or she logically sequences the actions of 

the IADL task over time, selects and uses appropriate tools and materials, and adapts his or 

her actions when problems are encountered. 7) Motor and process ability are scored on 36 skill 

items during observation of each of two IADL tasks that the individual is familiar with (e.g., 

making a hot or cold instant drink, washing dishes by hand, serving tea or coffee and cookies 

on a tray, or tossing a salad with dressing served in individual bowls). The assessment uses a 

4-point scale (4=competent, 3=questionable, 2=ineffective, and 1=defi cit).

The person’s ability measures are adjusted by a computer program to account for (1) skill item 

diffi culty, (2) task diffi culty, and (3) the individual evaluator. The raw scores are then entered into 

the AMPS computer-scoring program, and a many-faceted Rasch analysis converts the person’s 

ordinary raw AMPS skills item score into linear personal ability measures. In AMPS, the logit 

is used for measure.

Duran and Fisher found that women scored higher on the process scale than men, so partial 

association analyses were performed controlling for gender bias.16) As a consequence, in this 

investigation, we only studied female subjects. The AMPS was administered according to the 

instruction manual.7)

3) RBMT
The RBMT was originally designed for rehabilitation of adults who have memory problems 

and neurological damage.12) It also has norms for elderly people.17) The highest score for the 

RBMT is 24. The standard RBMT battery tests include verbal and nonverbal recall, recognition, 

and basic orientation. There are three PM tasks: remembering an appointment, remembering a 

belonging, and remembering to deliver a message. There are fi ve RM tasks: face and picture 

recognition, recall of name, prose recall, route recall, and orientation.

The Japanese version of the RBMT is a reliable and valid test for everyday memory prob-

lems.17) According to Matsuda et al., the cut-off for Alzheimer Disease (AD) is 13/14.18) The 

RBMT was administered according to the Japanese version instructions.19)

5. Statistical Analysis
Each subject was assessed using the MMSE, AMPS, and RBMT. All assessments were 

conducted within a one-week period. Scoring was standardized in accordance with the respective 

manuals, MMSE,9) AMPS,7) and RBMT.19) The data were subjected to statistical analysis using 

internal consistency Chronbach alpha, which was 0.787 in the dementia group and 0.821 in the 
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normal group. When an evaluation is obtained (p), the logit is expressed like a natural logarithm 

by dividing the log (p/1-p) by (1-p) as when the evaluation is not obtained.

First, t test and distribution analysis were conducted to fi nd out whether subjects’ ages and 

years of education affected the IADL performance and everyday memory ability of the dementia 

and community-dwelling groups. In the AMPS motor and process skills, the t test was used, 

and Mann-Whitney’s U test was used to examine qualitative variables of MMSE and PM, RM, 

PM+RM between the dementia group and the community-dwelling group. Signifi cance level was 

set at less than 0.05.

Next, Spearman’s correlation was used to examine the relation between AMPS and MMSE or 

PM, RM, PM+RM. The signifi cance level was set at less than 0.05. Analysis was done using 

SPSS version 13.0 (Chicago, IL, 2005).

RESULTS

1. Baseline characteristics of dementia and community-dwelling groups
The average age was 81.2 (SD=5.3) years old in the dementia group, with a range of 69-92. 

The average age was 80.0 (SD=5.0) years old in the community-dwelling group, with a range 

of 69-86. The average years of education was 9.1 (SD=1.9) years in the dementia group, and 

8.9 (SD=1.8) years in the community-dwelling group. There were no signifi cant differences in 

average age (p=0.189) and years of education (p=0.712) between the dementia and the com-

munity-dwelling groups by t-test.

2. Difference in MMSE, AMPS, RBMT results between dementia group and community-dwelling 
group

The results of the MMSE, AMPS, and RBMT were significantly different between the 

dementia group and the community-dwelling group; the community-dwelling group averages 

were higher (Table 1).

3. Relationship between IADL performance and everyday memory
There were no correlations between AMPS motor and MMSE, PM, RM and PM+RM in both 

groups. There was a slight correlation between AMPS process skills and MMSE in both the 

Table 1  Differences in Mini-Mental State Examination (MMSE), Assessment of Motor and Process 

Skills (AMPS) and Rivermead Behavioral Memory Test (RBMT) between dementia and 

community-dwelling groups.

Dementia (n=52) Community-dwelling (n=50)

 M SD R M SD R p-value

MMSE 17.6 4.1  15–23 27.2 2.2 24–30 ** 1)

AMPS Motor 0.47 0.48 0.01–2.3 1.76 0.87 0.2–2.8 ** 2)

AMPS Process 0.82 0.49 0.02–1.9 1.83 0.45 1.00–2.21 ** 2)

RBMT (PM+RM) 6.9 6.7   0–14 18.2 4.4 13–23 ** 1)

RBMT (RM) 5.8 4.3  0–9 15.6 3.7 11–19 ** 1)

RBMT (PM) 0.8 1.0  0–3 2.6 2.2 0–6 ** 1)

1) Mann-Whitney’s U test 2) t-test **p<0.01

M = Mean SD = Standard deviation R = Range
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dementia group (r=0.380; p=0.008) and community-dwelling group (r=0.450; p=0.002). Similarly, 

there was a slight association between AMPS process skills and PM+RM in the dementia group 

(r=0.390; p=0.011) and in the community-dwelling group (r=0.420; p=0.005). There was also 

a signifi cant correlation between AMPS process skills and RM in both the dementia group 

(r=0.410; p<0.01) and the community-dwelling group (r=0.480; p<0.001). No correlation was 

found between AMPS process skills and PM in either the dementia group (r=0.110; p=0.414) 

or the community-dwelling group (r=0.060; p=0.685) (Table 2).

Fig. 1  Correlation between Assessment of Motor and Process Skills (AMPS) 

and Rivermead Behavioral Memory Test (RBMT) full score.

Table 2  Speaman’s correlation coeffi cients (r) of Assessment of Motor and Process Skills (AMPS) with Mini-

Mental State Examination (MMSE) and Rivermead Behavioral Memory Test (RBMT) for dementia 

and community-dwelling groups.

 AMPS Motor AMPS Process

Dementia (n=52) 
Community-

dwelling (n=50)
Dementia (n=52) 

Community-
dwelling (n=50)

 r p r p r p r p

MMSE 0.013 0.927 0.278 0.051 0.380* 0.008 0.450* 0.002 

RBMT (PM+RM) 0.026 0.855 0.292 0.052 0.390* 0.011 0.420* 0.005 

RBMT (RM) 0.162 0.261 0.286 0.054 0.410* 0.000 0.480* 0.000 

RBMT (PM) 0.115 0.417 0.189 0.188 0.110 0.441 0.060 0.685 

 * p<0.05
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4. Analysis by scatter chart
The distribution of the subjects’ scores on the process skills and PM+RM are presented in 

Fig. 1. When we drew a line on 1.0 logit, which was independent of the level of AMPS process 

skills, on the process skills, 40 of the dementia subjects were below 1.0 logit and 12 were above 

the cut-off score. All community-dwelling subjects were above 1.0 logit. Process logit was able 

to distinguish between community-dwelling and dementia subjects.

In addition, we drew a line at the AD cut-off score of RBMT (13/14), and the scatter chart 

was divided into four phases. The fi rst phase was above the cut-off for both the process and 

RBMT. Forty-four community-dwelling subjects and six dementia subjects were in this phase. 

The second phase included values above the process cut-off and below the RBMT cut-off. Six 

community-dwelling people and seven subjects with dementia were included in this phase. In the 

third phase, both the process and RBMT scores were below the cut-off. The 36 subjects in this 

phase all had dementia. The fourth phase had values below the cut-off for AMPS and above it 

for RBMT. The three subjects had dementia in the fourth phase.

In Fig. 2, we assumed that the PM cut-off was 3, so there were three phases. In the fi rst 

phase, where both values were above the cut-off for the process and RBMT, the 39 subjects 

were all community-dwelling. In the second phase, which included values above the process 

cut-off and below the PM cut-off, there were 12 dementia subjects and 11 community-dwelling 

subjects. In the third phase, which was below both the process and PM cut-off, there were 40 

subjects all of whom had dementia.

Fig. 2  Correlation between Assessment of Motor and Process Skills (AMPS) 

and Rivermead Behavioral Memory Test (RBMT) Prospective Memory 

(PM).
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DISCUSSION

It is well known that patients with dementia have frequent IADL and everyday memory dis-

ability in early stages of the illness.20) Although it was supposed that everyday memory ability 

declines from an early stage of dementia, there was no signifi cant evidence to substantiate this 

assumption. Therefore, we considered more sensitive assessments, because most memory tests 

do not refl ect real everyday memory ability. We used the RBMT to evaluate everyday memory 

since it has a high association with everyday action and evaluates everyday memory in detail 

by observation of tasks.17)

Furthermore, how IADL ability correlates with everyday memory has remained an unsolved 

issue. Thus, this study was designed to examine the correlates between IADL performance and 

everyday memory ability. The results showed no correlations between AMPS motor and MMSE, 

PM, RM and PM+RM in both groups. There were slight associations between the AMPS process 

and RM, PM+RM in both groups. On the other hand, no correlation was seen between the 

AMPS process and PM in either the dementia or community-dwelling groups. Therefore, IADL 

performance ability and PM ability did not decline simultaneously. From Fig. 1, the process 

skills were clearly different between the dementia and community-dwelling groups on the 1.0 

logit, which is an independent level. However, in the PM+RM, results showed that the dementia 

subjects were below the cut-off value, while the community-dwelling people were above it. Fig. 2 

shows the phase II subjects in both the dementia and the community-dwelling groups. Part of the 

persons in the phase II had PM defi cits, and it became clear that some had suffi cient IADL.

For a patient with dementia to be able to live on his or her own, IADL and everyday memory 

ability are essential. The AMPS and RBMT can be used to determine the level of disability. We 

also discovered that some of the subjects had suffi cient IADL abilities but suffered from defi cits 

in PM, which affects daily activities, such as forgetting appointments or not taking prescribed 

drugs on time. However, these subjects did not have a defi cit of routine IADL performance 

ability. Through intervention with early dementia subjects, occupational therapists (OTs) should 

focus on which of the three phases (Fig. 2) the subjects are in. Due care must be especially 

given to subjects in phase II who show suffi cient IADL ability despite PM defi cits.

There have been many studies on assessment of dementia and intervention by OTs.21,22) For 

example, OTs can rightly assess Mild Cognitive Impairment (MCI). The diagnosis of MCI has 

been established,23) and the importance of this disease is widely emphasized. Reisberg et al. 
suggested that if someone with MCI has a Clinical Dementia Rating (CDR) of 0.5 or Global 

Deterioration Scale (GDS) of 3, there is cognitive impairment and several memory tests are 

below 1.5 SD.24) Recently, the following 5 criteria have been emphasized for MCI diagnosis: 

1. Subjects appear to be consciously aware of their memory impairment which is confi rmed by 

their family; 2. They have low memory functions compared to other people of the same age; 

3. General cognitive abilities are normal except for memory; 4. ADL abilities are maintained; 

and 5. They do not have dementia.25) These criteria imply that people in the phase II in Fig. 

2 could have MCI disease. Using only the 1-4 criteria would make an accurate diagnosis of 

MCI diffi cult. However, by using AMPS together with RBMT, we can determine the diagnostic 

criteria 1 and 2 from RBMT and 3 and 4 from AMPS.

From this study, some subjects in the community-dwelling group were clearly below the cut-

off value for PM, so it is inappropriate for them to be classifi ed in the normal group. Patients 

with dementia have diffi culties in social situations and everyday living. Observing their activities 

on both IADL and everyday memory tasks by using AMPS and RBMT can make it possible 

for OTs to provide appropriate help. To achieve that, OTs have to assess IADL ability and PM 

ability. In the future, we intend to study how IADL performance ability and PM ability affect 

some stages of dementia, and ways in which OTs must develop an approach to MCI.
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