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Abstract
Purpose – The paper aims to investigate if the performance of older adults on the Mini-Mental State
Examination (MMSE) and the Montreal Cognitive Assessment (MoCA) were associated or predictive of their
functional performance in a geriatric evaluation and management (GEM) inpatient hospital setting. This will
inform the occupational therapy assessment and management of older adults admitted to sub-acute GEM
settings.

Design/methodology/approach – In all, 20 participants (11 men, 9 women, mean age 82 years, SD =
6.93) were recruited from a GEM ward in an Australian hospital. Participants’ cognitive abilities were
assessed using the MMSE and MoCA, and their functional performance were assessed using the
Functional Independence Measure (FIM). Spearman’s rho correlations and linear regression analyses
were completed. Bootstrapping was applied to the regression analyses to accommodate the small study
sample size.

Findings – No statistically significant correlations were obtained between the total and subscale scores of
the MMSE and FIM or between the total and subscale scores of the MoCA and FIM. In other words, the
cognitive and functional abilities of older adults admitted to a GEM setting were not significantly associated
in this study.

Originality/value – The findings suggest that the MoCA and the MMSE were not predictive of
participants’ functional performance as measure by the FIM in a sub-acute GEM setting. Occupational
therapists should be cautious when interpreting participants’MMSE, MoCA and FIM results and not depend
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solely on these results in the goal setting and intervention planning processes for clients on GEM wards.
Further studies are recommended to confirm these findings.

Keywords Assessment, Cognition, Older adults, Occupational therapy, Function,
Occupational performance

Paper type Research paper

Introduction
Geriatric evaluation and management (GEM) is a type of sub-acute care that focuses mainly
on patients’ functional abilities and goals and caters for patients who have prolonged or
multiple conditions associated with ageing, cognitive impairment, functional decline,
chronic illness or disability. Patients admitted to GEM wards commonly present with acute
conditions (e.g. pneumonia and fractures of the femur, lumbar spine and pelvis) and chronic
conditions (e.g. heart failure and chronic obstructive pulmonary disease) [Australian
Institute of Health and Welfare (AIHW), 2013]. Dementia and other forms of cognitive
impairment are also common comorbidities for patients admitted to sub-acute facilities
(Bloomer and Digby, 2012). Often the cognitive skills and functional performance of older
adults admitted to GEM settings are assessed. Therefore, the aim of this study was to
investigate if the performance of older adults admitted to an inpatient GEM hospital unit on
the Mini-Mental State Examination (MMSE) and the Montreal Cognitive Assessment
(MoCA) were associated or predictive of their functional performance (as measured by the
Functional IndependenceMeasure [FIM]).

Cognition refers to the integrated mental processes comprising the acquisition and use of
knowledge, which brings about thoughts and goal directed actions. It is directly related to
one’s ability to engage in activities of daily life and participate in purposeful, proactive
interactions and complex decision making (Radomski and Morrison, 2014). This close
relationship between one’s cognition and performance and participation in daily activities is
also exhibited in a number of practice models and frameworks of occupational therapy,
which provide a systematic and comprehensive way to conceptualize and guide
occupational therapy practice. The Occupational Therapy Practice Framework, third edition
(OTPF-III; American Occupational Therapy Association [AOTA], 2014), and the Canadian
Model of Occupational Performance and Engagement (CMOP-E; Townsend and Polatajko,
2013) are examples that highlighted that cognitive abilities can have powerful effects on
one’s daily occupational performance and participation, in addition to physical skills,
environments, occupations or daily activities and other relevant factors.

Several studies also discovered that individuals with cognitive impairment have more
difficulties when participating in everyday activities than those individuals without
cognitive impairment. Wadley et al. (2008) conducted a comparison group study of older
adults with andwithout mild cognitive impairment on the speed and accuracy in performing
some common instrumental activities of daily living (IADLs) which included telephone use,
locating nutrition information on food labels, financial abilities, grocery shopping and
medication management. The study revealed that individuals with cognitive impairment
demonstrated accuracy comparable with cognitively normal individuals but required much
more time to complete the IADLs, as these activities depend heavily on memory and
complex reasoning.

Likewise, Aretouli and Brandt’s (2010) study which compared the functional abilities
between 124 elders with cognitive impairment and 68 cognitively normal elders found out
that more than one third of the participants with cognitive impairment had difficulties in
keeping appointments, finding their belongings, remembering current events and following
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television programs. Other reported difficulties include driving and using public
transportation, managing finances responsibly and planning and sequencing activities
(Aretouli and Brandt, 2010). In severe cases, individuals with cognitive impairment may
even have difficulties in basic activities of daily living, such as eating, toileting, showering
and dressing [Australian Institute of Health and Welfare (AIHW), 2015]. As a result, these
functional limitations may influence the independence, safety and quality of life of the
individuals and increase the burden of their careers and the health and social care systems
(Gauthier et al., 2006; Reppermund et al., 2013).

For these reasons, occupational therapists play an important role in sub-acute and GEM
settings, as they are one of the health professionals that are responsible for identifying signs
of early dementia and/or cognitive impairment and providing relevant feedback to the multi-
disciplinary team, so as to facilitate appropriate, informed and safe discharge planning for
the patients (Douglas et al., 2007). To detect cognitive impairment, cognitive assessments are
often used, as they can also assist occupational therapists in determining an individual’s
baseline cognitive status, monitoring disease progression and identifying the individual’s
cognitive strengths and weaknesses affecting he/she occupational performance (Radomski
andMorrison, 2014).

Some literature exploring the relationship between cognitive assessment results and
functional performance has been published previously. Toglia et al.’s (2011) study were the
first study to explore the relationships of theMMSE andMoCAwith functional performance
in persons with stroke. This study included 72 inpatients with stroke and mild neurologic
and cognitive deficits recruited from an acute rehabilitation unit of a hospital in the USA. It
revealed that the MoCA had a higher sensitivity, less of a ceiling effect, higher internal
reliability and marginally stronger associations with discharge functional status than the
MMSE.

Likewise, a quantitative study of 30 participants recruited from three acute care hospitals
in Australia explored the association between the MMSE and the functional performance of
inpatients with suspected dementia and suggested that the MMSE scores of inpatients with
suspected dementia were significantly associated with their functional performance (Brown
et al., 2014b). However, the study noted that therapists need to be cautious when using the
MMSE scores to predict the motor task performance of a patient. Also, the results of this
study might not be generalized to the population with suspected dementia due to its small
sample size and the uneven distribution of male and female participants (Brown et al.,
2014b). Therefore, it is important to further investigate whether the MMSE and MoCA are
predictive of clients’ functional performance and comparing the predictability of both
assessments as suggested by previous studies (Brown et al., 2014b; Toglia et al., 2011). The
MoCA and the MMSE are both well-known cognitive assessment scales, and the FIM is one
of the most widely used functional outcome measures in health care (Brown et al., 2015;
Chumney et al., 2010; Glenny and Stolee, 2009; Meyer et al., 2015; Wales et al., 2016).
Establishing whether there is a formal link between clients’ cognitive skills and their
functional performance will inform the clinical practice of newly graduated occupational
therapists.

Method
Participants
In total, 20 participants were recruited from a GEM ward in a hospital in Melbourne,
Australia, using a convenience sampling approach. Only patients who were aged 65 years or
over were able to read and write and had sufficient English competence required for
understanding the questions on the MMSE and MoCA and provided consent to participate
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in the study if they did not have a confirmed diagnosis of dementia or other forms of
cognitive impairment or have signed consent from their next of kin/family member if they
were suspected of having cognitive impairment were recruited. Patients were excluded if
they had a confirmed diagnosis of dementia or other forms of cognitive impairment or a
secondary/pre-existing neurological medical condition (e.g. Multiple Sclerosis or Parkinson’s
disease), were medically/psychiatrically unstable, in delirium, or profoundly deaf or blind, or
were not able to complete both theMMSE andMoCA.

Instrumentation
Mini-Mental State Examination (Folstein et al., 1975). The MMSE is a widely used
standardized cognitive screening scale designed to detect cognitive impairment. It has 11
questions that assess the cognitive domains of orientation to time and place, registration,
attention/calculation, recall, language (including naming, repetition, comprehension, reading
and writing) and copying. The total score is 30, with a score of 24 or below being suggestive
of cognitive impairment (Folstein et al., 1975; Radomski and Morrison, 2014). The MMSE is
a quick assessment, taking approximately 5-10 min to administer. Additionally, the MMSE
was reported to have high internal consistency for older adults with cognitive impairment
(Cronbach’s alpha = 0.81) (Tombaugh et al., 1996) and for cancer patients (Cronbach’s
alpha = 0.89) (Mystakidou et al., 2007). High 24-h test-retest reliability (Pearson r = 0.88, p<
0.05) and adequate to high inter-rater reliability were also reported (Folstein et al., 1975;
Molloy and Standish, 1997), together with good concurrent and construct validity (Folstein
et al.,1975; McPherson et al., 1997; Razani et al., 2009). However, Tombaugh and McIntyre
(1992) indicated that the MMSE has low sensitivity for mild cognitive impairment, and its
score may be affected by age, education and cultural background of respondents. The
MMSE has also been shown to have a negative bias toward individuals from culturally and
linguistically diverse backgrounds (Moraes et al., 2012; Naqvi et al., 2015).

Montreal Cognitive Assessment (Nasreddine et al., 2005). The MoCA is a relatively new
cognitive screening tool developed to detect mild cognitive impairment. It measures
executive functions, visuospatial skills, language, attention and concentration, calculations,
memory and delayed recall, conceptual thinking and orientation. The maximum score is 30,
with a score of 26 or below indicative of cognitive impaired (Nasreddine et al., 2005;
Radomski and Morrison, 2014). The MoCA takes 10-15 min to administer and has good
psychometric properties. Nasreddine et al. (2005), and Gill et al. (2008) indicated that the
MoCA has excellent test-retest reliability, internal consistency and inter-rater reliability. The
MoCA is also evidenced to have excellent concurrent validity, discriminant validity,
adequate predictive validity of functional status, as well as high sensitivity in identifying
mild cognitive impairment (Gill et al., 2008; Nasreddine et al., 2005; Radomski and Morrison,
2014; Toglia et al., 2011). The MoCA has been translated into 36 different languages and has
been used in many different cross cultural settings (Julayanont et al., 2012; Nasreddine et al.,
2005; Zheng et al., 2012).

Functional Independence Measure (Granger et al., 1993). The FIM is a widely used
outcome measure to determine the degree of disability that individuals experience when
participating in functional tasks (Granger et al., 1993; University of Wollongong, 2014). It
includes 18 items in total and these items are grouped into two themes: motor and cognitive.
The motor group contains 13 items in the areas of self-care (eating, grooming, bathing,
dressing upper body, dressing lower body and toileting), sphincter control (bladder
management and bowel management), transfers (bed and chair transfers, toilet transfers
and tub/shower transfers) and locomotion (walk/wheelchair and stairs) (Granger et al., 1993).
The cognitive group comprises five items in the areas of communication (comprehension
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and expression) and social cognition (social interaction, problem-solving and memory)
(Granger et al., 1993).

Each item is assessed against a seven-point ordinal scale with a score of 1 representing total
assistance and a score of 7 representing complete independence. The total score ranges from 18
to 126, and the scores are based on clinical observation (Granger et al., 1993). The FIM can be
utilized within a multidisciplinary team, and it takes approximately 45 min to complete. The
FIM was reported to have excellent test-retest reliability (intra-class correlation coefficient =
0.98) (Hobart et al., 2001), excellent inter-rater reliability (median correlations coefficients = 0.95)
(Ottenbacher et al., 1996) and high internal consistency (Cronbach’s alpha = 0.88 admission;
0.91 discharge) (Hsueh et al., 2002). A strong correlation between the FIM motor subscale, and
the ten-item version of the Barthel Index (BI) (Spearman’s correlation coefficient = 0.92) were
also reported indicating high concurrent validity (Hsueh et al., 2002). Good construct validity
was also reported for the FIM (Stineman et al., 1996).

Data entry, management and analysis
The Statistical Package for the Social Sciences version 20 for Windows (IBM Corp, 2011)
was used for data entry, storage and analysis. Descriptive statistics, Spearman’s rho
correlation and linear regression analyses were completed to investigate the association
between participants’MMSE andMoCA scores and their FIM scores. Statistical significance
was set at p< 0.05.

To complete a linear regression analysis, the sample size plays an important role, as it
affects the generalizability of the regression findings (Pallant, 2016). Therefore, to validate
the use of linear regression models for purposes of prediction in this study, a resampling
technique referred to as bootstrapping was used. Bootstrapping is a type of robust statistic
that infers a population from sample data (Hinton et al., 2014). It works by taking, with
replacement, the values from the original sample to obtain thousands of bootstrapped
samples to improve the accuracy of the confidence interval (CI) estimation for one or more
statistics (Field, 2013; Hinton et al., 2014). When performing bootstrapping, it is assumed
that the original sample reasonably represents the population (LaFlair et al., 2015).

In this study, although a convenient sampling approach was used, the participants
recruited were equally distributed males and females, and from a range of cultural
backgrounds which are at least partially representative of the cultural and linguistic
diversity of the Australian population. According to LaFlair et al. (2015), bootstrapping can
be applied to a variety of statistical tests, including regression analysis, and it is a powerful
non-parametric analytical tool when researchers are faced with limitations of small sample
sizes. Thus, all regression analyses performed in this study used the technique of
bootstrapping and were based on bootstrapped sample size of 1,000 to minimize the
limitation of a small sample size.

Procedures
Ethical approval was obtained through both Monash Health andMonash University Human
Research Ethics committees. All ethical issues relevant to this study were carefully
considered and minimized by applying corresponding strategies. Participants who met the
specified inclusion criteria were identified by their treating occupational therapists. Consent
was obtained from all participants and their next of kin if the participants were deemed as
suspected of having cognitive impairment by their treating occupational therapists.

Participant’s demographic data, including age, gender, country of birth, language spoken
at home and reason(s) for admission, were collected via their medical file. To ensure the
reliability and accuracy of the data and minimize inconsistent scoring, the first author
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completed the two cognitive assessments (the MMSE and MoCA) with all participants. The
FIM was completed by the participant’s treating multi-disciplinary team as trainings are
required to administer the FIM. As the FIM was only completed upon the participant’s
admission and prior to discharge from the sub-acute ward, the two cognitive assessments
were completed within a week after the FIM was completed either at admission or prior to
discharge to ensure the participant’s medical condition did not have much variation which
then affected the accuracy of the cognitive assessment results. All assessments were
completed in accordance with the guidelines and protocols outlined in the MMSE, MoCA
and FIMmanuals.

Results
Participants
A total of 20 participants (N = 20) took part in the study. Of the participants, 11 were male
(55 per cent) and 9 were female (45 per cent). The age of the participants ranged from 66 to 93
years, with a mean age of 82.05 years (standard deviation [SD] = 6.93). All participants
spoke English with the majority of them being born in Australia (n = 10, 50 per cent) or the
UK (n = 5, 25 per cent). The most common reason for the participants’ admission to hospital
was orthopaedic conditions secondary to a fall (n = 11, 55 per cent), followed by general de-
conditioning (n = 2, 10 per cent), cardiac conditions (n = 1, 5 per cent) and other medical
issues (n= 6, 30 per cent).

Participant instrument scores
The mean, median, SD, range and interquartile ranges of the scores from the MMSE, MoCA
and FIM are detailed in Table I. The mean scores for the MMSE scales were as follows:
orientation 9.35 (SD 0.75), registration 3.0 (SD 0.0), attention/calculation 2.90 (SD 1.89),
delayed recall 2.40 (SD 0.68), language 7.30 (SD 0.86), copying 0.90 (SD 0.31) and total 25.85
(SD 2.68), whereas for the MoCA, they were executive functions and visuospatial skills 3.50
(SD 1.10), naming 2.60 (SD 0.60), attention 4.75 (SD 1.37), language 1.75 (SD 0.72), abstraction
1.10 (SD 0.72), delayed recall 1.15 (SD 1.39), orientation 5.65 (SD 0.59) and total 20.50 (SD
3.19). For the FIM, the mean scores for the total, motor and cognitive scales were 53.0 (SD
13.09), 31.3 (SD 4.29) and 84.3 (SD 15.96), respectively.

Correlation results
The associations of the total scores and subscale scores of the MMSE and MoCA to the total
and subscale scores of the FIM were investigated using the Spearman’s rho correlation
coefficients. Tables II provide details of the Spearman’s rho correlation coefficients results.
The correlation analyses indicated that there were no statistically significant correlations
identified between the MMSE and MoCA total scores and subscale scores and the FIM total
and subscale scores. The non-significant Spearman rho correlations between the MMSE and
FIM scales ranged between �0.13 to 0.35, whereas between the MoCA and FIM scales the
non-significant coefficients ranged from�0.22 to 0.25.

Regression results
Although there were no statistically significant correlations identified between the MMSE
and FIM, and between the MoCA and FIM, multiple linear regression analyses using the
bootstrapping technique were still carried out utilizing the original study participant sample
(N = 20) to further investigate if the MMSE and MoCA subscale scores were predictive of
participants’ functional performance. A series of regression analyses were competed using
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the MMSE subscale scores and MoCA subscale scores as models to predict the FIM total score,
FIM Motor subscale score or FIM Cognitive subscale score. Preliminary analyses were
conducted to ensure no violations of the assumptions of normality, linearity, multicollinearity
and homoscedasticity occurred.

From the results of the regression analyses between the MMSE and FIM, the MMSE
subscale scores and the FIM total score were found not to share a predictive relationship,
adjusted R2 = �0.09, F (5, 14) = 0.69, p = not statistically significant (ns). Similarly, the
regression results indicated that there were no statistically significant, predictive
relationships between the MMSE subscale scores and the FIM Motor score, adjusted R2 =
�0.13, F (5, 14) = 0.57, p = ns; and the MMSE subscale scores and the FIM Cognitive score,
adjusted R2 = �0.01, F (5, 14) = 0.96, p = ns. Further details of these regressions are
presented in Tables III-V.

From the results of the regression analyses between the MoCA and FIM, no statistically
significant regression results were obtained between the MoCA subscale scores and the FIM
total score adjusted R2 =�0.31, F (7, 12) = 0.36, p = ns. Likewise, the MoCA subscale scores
were found not to be able to significantly predict the FIM Motor score, adjusted R2 =�0.37,
F (7, 12) = 0.27, p = ns; and the FIM Cognitive score, adjusted R2 = �0.22, F (7, 12) = 0.51,
p= ns. Further details of these regressions are presented in Tables VI-VIII.

Discussion
This study aimed to explore if the MMSE or MoCA was correlated or predictive of patients’
functional performance as measured by the FIM in a sub-acute inpatient setting. The

Table I.
Participant sample
mean, median,
standard deviation,
range, and
interquartile range
scores of the MMSE
and MoCA (N = 20)

Instrument subscale and total scores Mean Median SD Range
Interquartile range

(Q1, Q3)

MMSE
Orientation 9.35 9.00 0.75 7-10 9, 10
Registration 3.00 3.00 0.00 3-3 3, 3
Attention/Calculation 2.90 2.50 1.89 0-5 1, 5
Delayed recall 2.40 2.50 0.68 1-3 2, 3
Language 7.30 8.00 0.86 6-8 6.25, 8
Copying 0.90 1.00 0.31 0-1 1, 1
Total 25.85 25.50 2.68 21-30 24, 28

MoCA
Executive functions and visuospatial skills 3.50 3.00 1.10 2-5 3, 4.75
Naming 2.60 3.00 0.60 1-3 2, 3
Attention 4.75 5.00 1.37 1-6 4, 6
Language 1.75 2.00 0.72 1-3 1, 2
Abstraction 1.10 1.00 0.72 0-2 1, 2
Delayed recall 1.15 0.50 1.39 0-4 0, 2.75
Orientation 5.65 6.00 0.59 4-6 5, 6
Total 20.50 21.00 3.19 13-25 19, 23

FIM
Motor 53.00 50.00 13.09 34-80 44.25, 59.75
Cognitive 31.30 33.00 4.29 22-35 27.75, 34.75
Total 84.30 82.50 15.96 57-115 74.25, 94.75

Notes: MMSE = Mini-Mental State Examination; MoCA = Montreal Cognitive Assessment; FIM =
Functional Independence Measure. All values rounded to two decimal places
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findings of the Spearman’s rho correlation and regression analyses indicated that no
statistically significant relationships were obtained between the total and subscale scores of
the MMSE and FIM and between the total and subscale scores of theMoCA and FIM. Hence,
neither theMMSE nor theMoCAwas significantly correlated to or predictive of older adults’
functional performance (as measured by FIM).

These results were surprising, as based on the OTPF-III (AOTA, 2014) and the CMOP-E
(Townsend and Polatajko, 2013), cognitive abilities are closely linked to an individual’s
functional performance and participation in daily activities. Furthermore, Millán-Calenti
et al. (2012), who scrutinized the role of cognitive decline as a predictor of functional
dependence in a sample of 600 community-dwelling Spanish participants aged 65 or older,
reported that the cognitive status of the participants as measured by the MMSE,
significantly influenced their functional dependence on basic (such as bathing and toileting)
and instrumental (such as using the telephone, taking medications and handling finances)
activities of daily living. A lower MMSE score implied a higher loss of ability and a larger
impact on carrying out daily activities (Millán-Calenti et al., 2012). Thus, reflecting on this
previously reported study, it was initially anticipated that the MMSE scores would correlate
and be predictive of participants’ functional performance (as measured by their FIM total,
motor subscale and cognitive subscale scores). Unexpectedly, the findings of the current
study contrasted those of previously reported investigations that correlated similar
functional traits of older adults.

However, the current study’s findings do concur with results reported by Brown et al.
(2014a) who obtained no significant associations between the MMSE scores and the
functional performance (as measured by the Modified BI and Activities of Daily Living
Questionnaire) in a sample of 28 participants who were suspected of having dementia and
were recruited from three acute care hospitals in Australia. Likewise, in another Australian
study, Brown et al. (2014b) reported that the MMSE scores of 30 older adults (who were

Table II.
Spearman’s rho

correlation
coefficients (two-

tailed) between the
MMSE/MoCA and

FIM total and
subscale scores

(N = 20)

Instrument
FIM

Motor subscale Cognitive subscale Total

MMSE
Orientation 0.11 0.35 0.19
Attention/Calculation 0.03 �0.11 0.05
Delayed recall �0.16 0.12 �0.13
Language 0.15 0.10 0.12
Copying �0.12 0.18 �0.15
Total 0.13 0.15 0.14

MoCA
Executive functions and visuospatial skills 0.13 0.07 0.12
Naming �0.15 �0.22 �0.11
Attention �0.16 �0.14 �0.11
Language 0.06 0.00 0.04
Abstraction 0.09 �0.05 0.01
Delayed recall �0.01 0.25 0.01
Orientation 0.25 0.33 0.32
Total 0.04 0.04 0.07

Notes: MMSE = Mini-Mental State Examination; MoCA = Montreal Cognitive Assessment; FIM =
Functional Independence Measure. All correlation coefficients rounded to two decimal places. The MMSE
Registration subscale score was a constant and therefore was deleted from the analysis
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Summary of the
multiple linear
regression analysis
between the FIM
total score and the
MMSE subscale
scores (N = 20)
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Summary of the
multiple linear

regression analysis
between the FIM

Motor subscale score
and the MMSE
subscale scores

(N = 20)

Mini Mental
State

Examination
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Table V.
Summary of the
multiple linear
regression analysis
between the FIM
Cognitive subscale
and the MMSE
subscale scores
(N = 20)
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Table VI.
Summary of multiple

linear regression
analysis results

between the FIM
total score and the

MoCA subscale
scores (N = 20)

Mini Mental
State

Examination

15



Pr
ed
ic
to
rs

(M
oC

A
su
bs
ca
le
s
sc
or
es
)

B
a

B
ef
or
e
bo
ot
st
ra
pp

in
g

A
ft
er

bo
ot
st
ra
pp

in
gb

SE
B

b
t

p
95
.0
%

CI
fo
rB

[L
L,

U
L]

PC
PC

2
SE

B
p

B
Ca

95
%

CI
[L
L,

U
L]

(C
on
st
an
t)

11
.1
9

43
.5
1

0.
26

0.
80

[�
83
.6
1,
10
5.
99
]

85
.8
6c

0.
84

c
[�

17
1.
55

c ,
13
1.
01

c ]
E
xe
cu
tiv

e
fu
nc
tio

ns
an
d
vi
su
os
pa
tia

ls
ki
lls

2.
00

4.
19

0.
17

0.
48

0.
64

[�
7.
13
,1
1.
14
]

0.
13

0.
02

6.
13

c
0.
73

c
[�

11
.0
8c
,1
4.
06

c ]
N
am

in
g

1.
56

7.
42

0.
07

0.
21

0.
84

[�
14
.6
1,
17
.7
2]

0.
06

0.
00

12
.2
2c

0.
88

c
[�

19
.4
8c
,2
8.
30

c ]
A
tt
en
tio

n
�1

.3
6

3.
21

�0
.1
4

�0
.4
2

0.
68

[�
8.
34
,5
.6
3]

�0
.1
1

0.
01

5.
36

c
0.
76

c
[�

12
.6
4c
,6
.3
7c
]

La
ng

ua
ge

�2
.4
0

6.
05

�0
.1
3

�0
.4
0

0.
70

[�
15
.6
0,
10
.7
9]

�0
.1
1

0.
01

10
.2
7c

0.
76

c
[�

20
.2
3c
,9
.0
4c
]

A
bs
tr
ac
tio

n
2.
00

6.
18

0.
11

0.
32

0.
75

[�
11
.4
6,
15
.4
5]

0.
09

0.
01

8.
99

c
0.
83

c
[�

14
.3
4c
,1
9.
66

c ]
D
el
ay
ed

R
ec
al
l

�0
.3
6

2.
83

�0
.0
4

�0
.1
3

0.
90

[�
6.
53
,5
.8
1]

�0
.0
3

0.
00

4.
59

c
0.
93

c
[�

8.
16

c ,
4.
28

c ]
O
ri
en
ta
tio

n
7.
01

6.
43

0.
31

1.
09

0.
30

[�
7.
01
,2
1.
03
]

0.
29

0.
09

12
.8
4c

0.
40

c
[�

19
.1
8c
,4
4.
12

c ]

N
ot
es

:M
oC

A
=
M
on
tr
ea
lC

og
ni
tiv

e
A
ss
es
sm

en
t;
FI
M

=
Fu

nc
tio

na
lI
nd

ep
en
de
nc
e
M
ea
su
re
;C

on
st
an
t=

y
in
te
rc
ep
ts
of

re
gr
es
si
on

lin
e;
B
=
U
ns
ta
nd

ar
di
ze
d
be
ta

co
ef
fi
ci
en
t;
SE

B
=
St
an
da
rd

er
ro
r
fo
r
th
e
un

st
an
da
rd
iz
ed

be
ta
; b

=
St
an
da
rd
iz
ed

be
ta
;t

=
T
he

tt
es
ts
ta
tis
tic
;C

I=
Co

nfi
de
nc
e
in
te
rv
al
;L

L
=
Lo

w
er

lim
it;

U
L
=

U
pp

er
lim

it;
PC

=
Pa

rt
co
rr
el
at
io
n;

PC
2
=
Pa

rt
co
rr
el
at
io
n
sq
ua
re
;B

Ca
=
B
ia
s-
co
rr
ec
te
d
an
d
ac
ce
le
ra
te
d.

A
ll
va
lu
es

ro
un

de
d
to

tw
o
de
ci
m
al

pl
ac
es
;a
B
re
m
ai
ne
d

un
ch
an
ge
d
af
te
rb

oo
ts
tr
ap
pi
ng

;b
U
nl
es
s
ot
he
rw

is
e
no
te
d,
bo
ot
st
ra
p
re
su
lts

ar
e
ba
se
d
on

1,
00
0
bo
ot
st
ra
p
sa
m
pl
es
;c
B
as
ed

on
99
7
sa
m
pl
es

Table VII.
Summary of multiple
linear regression
analysis between the
FIM Motor subscale
score and the MoCA
subscale scores
(N = 20)
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Table VIII.
Summary of multiple

linear regression
analysis between the

FIM Cognitive
subscale score and
the MoCA subscale
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inpatients in acute hospital settings presenting with suspected dementia) were not
significantly associated with the FIM Motor subscale score and not predictive of the FIM
Motor subscale score. This study indicated that the MMSE may not be a significant
predictor of inpatients’motor task performance. The findings of this present study not only
support this notion but also demonstrate that the MMSE was not related to the FIM total
and Cognitive subscale scores.

However, these findings contrast with some previously published studies. Brown et al.
(2014b) did find that the MMSE scores were significantly associated and predictive of the
FIM total score (rs = 0.37, p < 0.05; adjusted R2 = 0.41, p < 0.05) and the FIM Cognitive
subscale score (rs = 0.61, p < 0.01; adjusted R2 = 0.68, p < 0.01). In the same way, Zwecker
et al. (2002) and Adunsky et al. (2002) revealed weak to strong significant correlations, r =
0.26 (p < 0.005) and r = 0.57 (p < 0.001), respectively, between the MMSE scores and the
FIM Cognitive subscale scores in patients presenting with a stroke. Consequently, these
studies indicate that the FIM Cognitive subscale scores can be predicted by the MMSE
scores, which is contrary to the findings of this current study. Apart from the FIM Cognitive
subscale score, Toglia et al.’s(2011) study also reported that the Spearman’s rho correlation
coefficient between the MMSE total score and the FIM Motor subscale score was 0.29 (p <
0.05) indicating a weak, but significant association. These findings are different from those
of the present study.

The findings of this study compared to others may be explained by the differences of the
methodologies, which may have affected the potential for direct comparisons of the study’s
findings. The majority of the abovementioned studies were conducted with patients
diagnosed with a stroke and located in acute hospital settings, whereas this current study
was conducted in a sub-acute GEM setting and excluded patients who had pre-existing
neurological medical conditions or had been admitted for stroke. Typically, in sub-acute
GEM settings, patients often present with prolonged and/or multiple complex health
conditions related to ageing (AIHW, 2013). Therefore, the diverse nature of patients’
characteristics in acute and sub-acute GEM settings might be one underlying explanation
for the diverse findings between the present study and previously reported investigations.
As a result, in the context of this study, it is evidence that the MMSE had no statistical
connection with the patients’ functional performance as measured by the FIM in a sub-acute
GEM setting.

Similar to the MMSE, it was postulated that the MoCA scores would correlate and
predict the participant’s functional performance as indicated in their FIM total, Motor
subscale and Cognitive subscale scores. Also, as evidenced in a number of previously
reported studies, the MoCA is considered to have a higher level of sensitivity than the
MMSE while retaining specificity in identifying individuals with cognitive impairment and
thus is considered to be superior to the MMSE (Sweet et al., 2011; Toglia et al., 2011). Thus, it
was expected the MoCA would exhibit a stronger correlation and/or ability to predict the
FIM total and subscale scores, as compared to the MMSE. Yet, it was surprising that the
present study found no signification relationships between the total and subscales scores of
theMoCA and the FIM.

These findings are concordant with parts of the findings established in Sweet et al.’s
(2011) study. The MoCA scores were found to have no associations with the FIM Motor
subscale score when collected from 47 patients first admitted to the geriatric rehabilitation
program in Canada, having a correlation coefficient of 0.04 (p> 0.05). Yet, Sweet et al. (2011)
stated that the MoCA scores were significantly correlated to the FIM Cognitive subscale
scores when obtained on the participants’ admission and upon discharge. The correlation
coefficients were 0.37 (p < 0.05) and 0.52 (p < 0.05), respectively. Also, a moderate level,
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significant correlation was identified between the MoCA scores and the FIMMotor subscale
score obtained upon the participants’ discharge, with a correlation coefficient of 0.36 (p <
0.05). Toglia et al. (2011) also obtained similar findings, indicating that the MoCA total score
was moderately linked with the FIM Motor subscale score attained on the participant’s
admission to an acute rehabilitation unit in the USA (rs= 0.40, p< 0.01).

The findings of this present study differ from those reported by Sweet et al. (2011) and
Toglia et al. (2011). As mentioned above, the participants in Toglia et al.’s(2011) study were
patients presenting with a diagnosis of a stroke; so, their clinical presentation was dissimilar
to the participants in the current study. Hence, the results reported by Toglia et al. (2011)
may not be directly comparable to those of the current study. Besides, Sweet et al.’s (2011)
study was the first study to evaluate the ability of the MoCA to predict patients’
rehabilitation outcome (as measure by the FIM) in a geriatric rehabilitation setting.
Although the participant’s characteristics of Sweet et al.’s (2011) study and the current study
were similar, Sweet et al. (2011) indicated the need for further research and evaluation of the
relationships between theMoCA and the FIM. Even though the findings of the present study
found no significant associations between theMoCA and the FIM, further research is needed
to confirm the findings.

Implications for practice
This study indicated that the ability of the MMSE and MoCA in predicting a patient’s
functional performance (as measured by the FIM) was limited at best; occupational
therapists should pay careful attention when interpreting patients’ MMSE, MoCA and FIM
results together and should not rely solely on these results to assist in the goal setting and
intervention planning processes. Even though occupational therapists assumed that one’s
cognitive status is directly related to one’s functional performance in activities of daily life as
illustrated in the OTPF-III (AOTA, 2014) and the CMOP-E (Townsend and Polatajko, 2013),
patients’ cognitive status and functional performance may not be truly reflected by their
MMSE, MoCA and FIM results. Other physical comorbidities, psychosocial stressors,
unfamiliar environmental cues and other potential related factors need to be taken into
account when determining patients’ cognitive status and functional performance.

Limitations
There were several limitations that should be considered when interpreting the findings of
this study. First, the sample of this study was small (N = 20) and convenience sampling
method were used. Moreover, detailed demographic information about the participants,
including educational levels, living circumstance and socio-economic status, were not
collected. Additionally, the participants of this study were recruited from a sub-acute GEM
ward located in a teaching hospital in the metropolitan region of Melbourne, Australia.
Therefore, the generalizability of the study’s results to the larger population might be
affected as only a small geographic region was sampled. However, the participants of this
study were from a range of cultural backgrounds which represented the culture and
linguistic diversity of the Australian population. As well, the MMSE and MoCA were
administered by the researcher which ensured that the cognitive scales were administered in
a consistent manner and hopefully minimized the potential for bias occurring.

Another limitation was that the cognitive status of the participants was assessed only at
one point in time using the MMSE and MoCA, and thus, their results might not truly reflect
their actual cognitive abilities given that their performance might be affected by their
illnesses, physical comorbidities, medications, the unfamiliar environment and other
potentially related factors. These factors were also applicable when using the FIM to
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measure the participants’ functional performance, although comprehensive and extensive
exclusion criteria were used to in an attempt to minimize these limitations. Further to this,
the participants’ functional performance was assessed narrowly by using the FIM, which
only consists motor and cognitive items in the areas of self-care, sphincter control, transfers,
locomotion, communication and social cognition. Therefore, the areas assessed by the FIM
may have not provided a complete overview of the participants’ activities of daily living, as
these can include personal, domestic and community activities of daily living.

Future research
Several recommendations for future research are apparent. To increase the generalizability
of the result findings, it is recommended to replicate this study with a larger sample size,
from a larger geographical region, and utilizing randomized sampling methods. More
studies are urged to explore the relationships between the MoCA and the FIM, particularly
the individual subscale scores, as well as confirm the finding of this study. In addition, it is
recommended to review patients’ cognitive status and functional performance at a second
time point, so as to allow a comparison of these two sets of factors upon admission and at
discharge. This also allows the associations and predictive ability of the MMSE and MoCA
and patients’ rehabilitation outcomes to be investigated. Furthermore, different or more
comprehensive cognitive measures, such as the Addenbrooke’s Cognitive Examination-III,
and functional assessments, such as the Assessment of Motor and Process Skills, are
suggested to be used to evaluate patients’ cognitive status and functional performance to
allow comparisons between different cognitive assessments and examine if any difference
will be made if using a different or more comprehensive cognitive and functional
assessments.

Conclusion
This study revealed that the MMSE and MoCA were found to have no statistically
significant associations with patients’ functional performance as measured using the FIM.
Similarly, the MMSE or MoCA were unlikely to be able to predict patients’ functional
performance. Thus, occupational therapists should not depend solely on patients’ MMSE,
MoCA and FIM results to assist in the goal setting and intervention planning processes for
patients on GEM wards. Future studies are recommended to further confirm the findings of
this study.
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