
Convergent Validity of the Cognitive
Performance Scale of the interRAI Acute

Care and the Mini-Mental State Examination
Nathalie I.H. Wellens, Ph.D., S.L.P., M.Sc., Johan Flamaing, M.D., Ph.D.,
Jos Tournoy, M.D., Ph.D., Tina Hanon, R.N., M.S.N., Philip Moons, Ph.D., R.N.,
Geert Verbeke, Ph.D., Steven Boonen, M.D., Ph.D., Koen Milisen, Ph.D., R.N.
Received May 2
Services and Nu
Department of C
Statistical Bioinfo
Koen Milisen, Ph
35-PB 7001/4, B

� 2013 Ame
http://dx.d

636
Objective: The Cognitive Performance Scale (CPS) is generated from five items of the

interRAI/MinimumDataSet instruments, a comprehensivegeriatricassessmentmethod.

CPSwas initially designed toassess cognition in residential care,where it has showngood

psychometric performance. We evaluated the performance of the interRAI Acute Care in

identifying cognitive impairment among patients hospitalized on acute geriatric wards.

Methods: An observational study was conducted on two geriatric wards. Trained raters

independently completed the interRAI Acute Care and the Mini-Mental State Examina-

tion (MMSE) in 97 inpatients (85� 5 years; 67% female). The level of agreement between

CPS and MMSE was explored using comparisons of means, agreement coefficients, and

diagnostic accuracy. Results: Cognitive impairment was present in 61% of the partici-

pants. Average MMSE scores were significantly different between groups with low CPS

scores compared with those with high CPS scores (p<0.05). CPS explained only 48.8% of

the variability in MMSE. Agreement in defining cognitively impaired subjects was

moderate (percentage observed agreement, 68%; k¼ 0.41). With MMSE score less than 24

as a gold standard, diagnostic accuracy of CPS wasmoderate (area under curve¼ 0.73),

with low sensitivity, but excellent specificity. When lowering the MMSE cutoff to less than

18and focusingonpatientswith severe cognitive impairment, CPSagreement coefficients

and sensitivity increased but specificity decreased. Using education-adjusted MMSE

cutoffs did not substantially affect the results. Conclusion: CPS can be used for coarse

triage between intact and severe cognitive impairment. Although promising results have

been obtained in residential and community settings, our results suggest that CPS fails to

differentiate across different levels of cognitive impairment in hospitalized geriatric

patients. (Am J Geriatr Psychiatry 2013; 21:636e645)
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ognitive impairment is common in elderly
Cinpatients. Acute cognitive decline is often a first
indicator of an underlying somatic imbalance (e.g.,
dehydratation, urinary incontinence).1 Studies have
shown cognitive impairment to be associated with
increased mortality and morbidity, higher rehospi-
talization rates, and higher rates of cognitive and
functional decline during2,3 and after hospital-
ization.3e6 Diminished or altered cognitive func-
tioning is often perceived as an inevitable
consequence of the ageing process, and thus under-
recognized.1,7 This may affect the effectiveness of
treatment and interventions, and increase the length
of hospitalization.1 Systematic cognitive screening of
all older inpatients with subsequent detailed in-depth
assessment and documentation of the cognitively
impaired person may reduce the risk of adverse
outcomes and delay institutionalization.8e10

Screening for cognitive dysfunction in the elderly
population can be carried out by various instruments,
including the Cognitive Performance Scale (CPS),
a scale that is typically incorporated in a global geri-
atric assessment and evaluates cognitive functioning
as a subdomain of overall functioning. It is based on
a subset of five items of the interRAI/Minimum Data
Set instruments and was originally developed to
evaluate cognitive functioning in a residential pop-
ulation.11 In residential care, studies have shown
good agreement between the Mini-Mental State
Examination (MMSE) and CPS.11e16 In recent years,
the interRAI portfolio has expanded to various care
settings such as palliative care, acute care, posteacute
care, and so forth. A key advantage of the interRAI
portfolio is that it uses a uniform language across
health professions and across care settings.17 On the
basis of standardized items, (cognitive) functioning of
the patient can be followed over time. This implies
psychometric challenges, because effective commu-
nication in transitional care demands solid psycho-
metric fundaments to rely on. Although promising
results have been obtained in psychometric testing in
residential care, performance of the CPS in the acute
setting may be only moderate.18 In this context,
psychometric research in acute care is an important
research topic for several reasons. First, in various
nations, the use of the interRAI portfolio, including
the interRAI Acute Care (interRAI AC) instrument,
has continued to grow. Second, to date, all studies
that have tested the agreement between MMSE and
Am J Geriatr Psychiatry 21:7, July 2013
CPS have been based on the initial CPS algorithm.
However, with the restructuring in 2005 of the inter-
RAI Suite, CPS was modified into the CPS2 version.
To the best of our knowledge, this is the first study to
evaluate the performance of the CPS2 scale. Our aim
was to explore agreement and interchangeability of
the recent CPS as a part of the interRAI AC instru-
ment with MMSE in patients admitted to acute geri-
atric wards.
METHODS

Design and Sample

An observational study was conducted using
a convenience sample of patients admitted to two
geriatric wards of the Leuven University Hospitals,
Leuven, Belgium. Patients aged 75 years or older who
were present on the predetermined assessment days
between November 2009 and April 2010 were
recruited consecutively between 24 and 48 hours
after admission. Patients not speaking Dutch, not
verbally testable, or transferred from another ward
were excluded.

Assessment of Cognitive Functioning

Cognitive functioning at hospital admission was
assessed by two trained assessors not directly
involved in the care of the patient. One assessor
completed the MMSE.19 The other assessor completed
the comprehensive interRAI AC/Minimum Data
Set.20 The assessors were blinded to each others’
results andwere not allowed to exchange information.
The order of the instruments (e.g., MMSE before
interRAI AC and vice versa) was chosen at random.

MMSE scores range from 0 to 30, with higher
scores reflecting better cognition. In clinical practice,
traditionally patients are classified as cognitively
impaired if scoring 23 or less, and classified as severe
cognitively impaired if scoring 17 or less.21 To
consider the potential effect from educational differ-
ences,21 additional analyses were performed on the
basis of the �21-point cutoff for the low-educated
group (those who left school before the age of 16)
and the �24-point cutoff for the high-educated group
(education after the age of 15 years) as proposed by
Anderson et al.22 interRAI AC/Minimum Data Set
was completed according to standard interRAI
637



Validity of the Cognitive Performance Scale
conventions, based on semistructured clinical inter-
view, clinical observation, and chart review. The
entire interRAI AC/Minimum Data Set (version
2009) was administered, consisting of 98 items orga-
nized in 11 domains (patient’s history, cognition,
communication, mood and behavior, functional
status, continence, nutrition, health condition, diag-
noses and medication, skin condition, discharge
potential). The CPS is based on the patient’s awak-
ening status (comatose or not), and his or her
performance in the following domains: ability in
making decisions regarding tasks of daily life,
shortterm memory, procedural memory, ability to
make him or herself understood, and self-
performance in eating. The item scores are not sum-
med, instead a computer-based algorithm (the CPS2
algorithm released by interRAI in 2006) is calculated.
The purpose of the CPS is twofold. On the one hand,
it aims to identify patients with cognitive impair-
ment. In the current analysis, the usual cutoff of 2
points or more was used to define the presence of
cognitive impairment.12 On the other hand, it aims to
map fluctuations and severity of cognitive (dys)
functioning by calculating scores ranging from 0 to 6,
with higher scores indicating higher cognitive
impairment.11

In a 6-hour training program, the standardized
scoring criteria of the interRAI AC manual23 and the
use of the MMSE were explained to four assessors,
and fictive cases were discussed. In addition, five
reallife practice cases were independently scored on
the basis of one interview and subsequently discussed
to ensure that adequate agreement was attained.
These were excluded from the study sample.

The study protocol and the written informed
(proxy) consent procedure was approved by the
Medical Ethics Committee of the Leuven University
Hospitals, Belgium.

Demographic and Clinical Variables

Patient characteristics (age, gender, residential
status, living arrangement) and clinical data (main
reason for admission, medication, etc.) were collected
using the interRAI AC.

Statistical Analysis

Descriptive statistics were expressed in percent-
ages for nominal variables; means and standard
638
deviations (or medians and quartiles in case of
skewed distributions) were calculated for continuous
variables. The association between MMSE and the
CPS, the level of agreement between them, and the
predicted value of CPS for MMSE were explored
using correlations, analysis of variance (ANOVA),
agreement coefficients, and diagnostic accuracy.

The Spearman correlation coefficient was calcu-
lated for the raw scores. One-way ANOVA analysis
was used to compare the mean MMSE scores in the
various CPS groups. Post-hoc pairwise comparisons
are based on the Tukey HSD (honestly significant
difference) post-hoc test.

The classification into “cognitive impaired” (e.g.,
MMSE �23 and CPS �2 versus “not cognitive
impaired” (e.g.,MMSE�24 and CPS�1) was explored
using observed agreement in tandem with k coeffi-
cients. The proportion of observed agreement (Po) is
the ratio of exact agreement between the two instru-
ments in function of the total number of assessments.
Cohen’s k coefficient is a measure of agreement
between two instruments, corrected for chance.
Unweighted Cohen’s kwas used for the dichotomized
variable “cognitive impairment.” The strength of
agreement for the k coefficient is according to Landis
and Koch (1977)24 considered as poor for k values
below 0.40; moderate from 0.41 to 0.60; substantial
from 0.61 to 0.80; and above 0.81 almost perfect. For
binary variables, paradoxes in agreement parameters
(i.e., Po, k) can be due to bias and prevalence
effects.25e27 The prevalence of scores affects the
stability of k. If the ratings of the sample of patients lack
variability (i.e., are homogeneous), it is unlikely that K
will be close to the maximum score of 1. This
phenomenon is independent of the sample size.
Therefore, the prevalence index is calculated28: the
absolute value of the difference between the number of
cases rated as positive by both methods A and B, and
the number of cases rated as negative by bothmethods
A and B; divided by the total number of assessments.

Bias is the extent to which the methods disagree on
the proportion of cases in a specific category. It may be
identified by tendencies of methods to have system-
atically different classification patterns. Bias affects
the interpretation of the magnitude of K. When the
bias is large, k tends to be higher than when bias is low
or absent.25,29 The bias index is calculated28: the
absolute value of the difference between the number
of cases rated as positive bymethodA and negative by
Am J Geriatr Psychiatry 21:7, July 2013
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method B, and the number of cases rated as negative
by method A and positive by method B; divided by
the total number of assessments.

Diagnostic accuracy was calculated by sensitivity,
specificity, positive and negative predictive value,
likelihood ratio of a positive and a negative test,
overall accuracy and area under the receiver oper-
ating characteristic curve (AUC) for the CPS with the
original cutoff score (�2) and alternative cutoffs on
2-by-2 tables.

Additional analyses with corrections for education
level were performed for 7 low-educated patients out
of the total sample of 97 patients by lowering the
cutoff to MMSE score of 21 or less, corrections were
performed for 3 high-educated patients by increasing
the cutoff toMMSE score of 24 or less (in stead of�23).

All tests were two-sided and p <0.05 was used as
a level of significance. Analyses were performed with
SPSS, version 17.
RESULTS

Sample

A total of 129 older patients admitted to hospital
met the inclusion criteria. Eight patients were
unwilling to participate. Nineteen were excluded
because they were not verbally testable (n ¼ 16),
because of insufficient comprehension of Dutch (n¼ 1),
or infectious diseases requiring isolation (n ¼ 2). Five
patients discontinued the study because of very poor
health condition (e.g., extreme pain, fatigue, dysp-
noea). The mean age of the 97 included patients was
85.5 years, and the majority was female. Main
reasons for admission were respiratory problems,
functional decline, trauma/falls, and gastrointestinal
problems (Table 1). The mean MMSE score was 19
(SD: 8) and cognitive impairment (e.g., MMSE �23)
was present in 61% of the participants. Participants
with cognitive impairment as measured with the CPS
did not differ from participants without cognitive
impairment on demographic, social, and clinical
characteristics, except for a significant difference in
the mean MMSE score (Table 1).

Convergent Validity of the CPS and MMSE

Descriptive analyses and ANOVA. Overall, the
higher the CPS level the lower the mean MMSE score
Am J Geriatr Psychiatry 21:7, July 2013
(Table 2). However, the mean MMSE scores for CPS
levels 2, 3, and 4 were similar (15 � 7, 14 � 6, 14 � 8,
respectively). These findings, based on descriptive
analyses, were confirmed by ANOVA, showing an
overall significant difference of mean MMSE score on
levels of CPS score, (F[6, 90] ¼ 14.3, p <0.0001). Post-
hoc testing revealed that the mean of the group with
CPS score 0 was not significantly different from the
mean of the group with CPS score 1, but significant
differences in means were observed with the groups
with CPS scores 2e6. Furthermore, the mean of the
group with CPS score 1 was not significantly
different from the group with CPS scores 2 and 4, but
it was significantly different from the group with CPS
scores 3, 5, and 6. The mean of the group with CPS
score 2 was not significantly different from the
groups with CPS score 1e6 but only significantly
different from the group with CPS score 0. The means
of the groups of the CPS score 3, 5, and 6, were
significantly different from the means of the group
0 and 1. Some 49% of the variation in MMSE scores
(R2) was explained by the CPS scores. The pooled
within-groups standard deviation was 5.78, reflecting
a large variation around the mean MMSE score
within each CPS group. This is graphically presented
in Figure 1.

Association and agreement between CPS and
MMSE. Correlation between MMSE and CPS was
moderate (Spearman r ¼ �0.60, p <0.0001). Agree-
ment in defining cognitively impaired subjects was
also moderate (Po ¼ 68%; k ¼ 0.41, z ¼ 5.33,
p <0.0001, 95% confidence interval [CI]: 0.26e0.55).
The prevalence index was 0.06. The bias index was
0.28 revealing that the disagreement was asymmet-
rical, supporting a tendency of the two cognitive
tools to have systematically different classification
patterns (McNemar p <0.0001).28 By using the
education-adjusted cutoffs, similar results were ob-
tained (Po ¼ 71%; K ¼ 0.46, z ¼ 5.71, p <0.0001, 95%
CI: 0.30e0.61), prevalence index ¼ 0.08, bias index
¼ 0.24, p <0.0001).

Diagnostic accuracy. With MMSE score less than
24 as a traditional gold standard for cognitive
impairment, the overall diagnostic accuracy of the
CPS at a cutoff 2 was moderate, with low sensitivity,
but excellent specificity (Table 3). Lowering the CPS
cutoff to 1, increased the sensitivity but reduced the
specificity. Increasing the CPS cutoff to 3 resulted in
the opposite effect. When lowering the MMSE cutoff
639



TABLE 1. Characteristics of Participants (N [ 97)

Characteristic Total Sample (N [ 97)

Cognitive Impairment According to CPS

No (n [ 65) Yes (n [ 32) Test Value df pa

Age, years (mean � SD) 85 � 5 84 � 5 86 � 5 t ¼ �1.59 95 0.12b

Gender, n (%) c2 ¼ 0.04 1 0.84c

Female 65 (67) 44 (68) 21 (66)
Male 32 (33) 21 (32) 11 (34)

Residential status, n (%) c2 ¼ 6.20 2 0.05c

Community 77 (79) 56 (86) 21 (65)
Nursing home 15 (15) 6 (9) 9 (28)
Other 5 (5) 4 (6) 2 (6)

Living arrangement, n (%) c2 ¼ 2.57 3 0.46c

Alone 33 (34) 25 (39) 8 (25)
With spouse or partner 26 (27) 17 (26) 9 (28)
With relatives 13 (13) 9 (14) 4 (13)
With non-relatives 25 (26) 14 (21) 11 (33)

Total number of medications at admission,
median (Q1; Q3) [Range]

9 (6;11) [1e21] 8 (7; 11) [1e21] 9 (4; 11) [2e17] U ¼ 966.50 0.57d

Taking �5 medications premorbid, n (%) 85 (84) 58 (89) 24 (63) c2 ¼ 3.32 1 0.07c

Main reason for admission, n (%) c2 ¼ 4.98 5 0.42c

Trauma 13 (13) 9 (14) 4 (13)
Gastrointestinal 10 (10) 5 (8) 5 (16)
Cardiovascular 1 (1) 0 (0) 1 (3)
Respiratory 25 (26) 19 (29) 6 (20)
General decline 20 (21) 12 (18) 8 (25)
Other 28 (29) 20 (31) 8 (25)

Comorbidities, median (Q1; Q3) [Range] 4 (3; 5) [1e10] 4 (3; 5) [1e10] 3 (2; 5) [1e9] U ¼ 965.50 0.56d

Length of stay, median number of days
(Q1; Q3) [Range]

14 (9; 22) [3e52] 12 (9; 22) [3e52] 16 (11; 23) [4e48] U ¼ 859.50 0.17d

Cognitive impairment at admission
Mean � SD MMSE score 19 � 8 23 � 5 12 � 7 t ¼ 8.14 95 <0.0001b

Median (Q1; Q3) MMSE score 21 (13; 15) 24 (19; 27) 12 (6; 19) U ¼ 269.00 <0.0001d

Notes: The completion rate was 100% for the MMSE and CPS items. Within the total data set of all interRAI AC items, 10 items showed
a missing record but only for 1% of the assessments. CPS cutoff 2; MMSE cutoff 24. Q1: first quartile; Q3: third quartile.

ap value comparing the group without cognitive impairment according to the CPS (�1) and the group cognitive impaired according to the
CPS (�2).

bIndependent samples t-tests.
cc2 tests.
dManneWhitney U test.

Validity of the Cognitive Performance Scale
(MMSE <18) and considering patients with severe
cognitive impairment, agreement coefficients for the
usual CPS cutoff (�2) (Po ¼ 80%; k ¼ 0.54, z ¼ 6.01,
p <0.0001, 95% CI: .36e0.72), AUC (0.77) and sensi-
tivity (0.68) increased with a specificity of 0.86. By
using the education-adjusted cutoffs, similar results
were obtained (Table 3).
DISCUSSION

The aim of this study was to determine whether
cognitive assessment by MMSE and CPS are in
sufficient agreement to be used interchangeably in
acute care. In medical inpatients, we were unable to
replicate the good agreement previously shown
640
between both methods in a nursing home population.
Our results are in line with another study in an acute
care setting,18 despite significant differences in the
prevalence of cognitive impairment (61% in our
study versus 32%) and despite the use of a different
CPS algorithm (the recent CPS2 versus the initial
CPS).

CPS scores were moderately correlated with
MMSE scores and accounted for less than 50% of the
variation in MMSE scores. This means that only
a minor proportion of the variability in MMSE scores
can be explained by CPS scores. Although significant
differences in average MMSE between various CPS
groups were documented in ANOVA analyses, we
could not establish significant differences between
each level of CPS score. Along the seven levels of CPS
Am J Geriatr Psychiatry 21:7, July 2013



TABLE 2. Average MMSE Score, Percentage of Subjects, and Significant Differences of the Means for each Level on the Cognitive
Performance Scale (N [ 97)

Cognitive Status According to CPS Average MMSE Score MMSE £23 MMSE £17

Score Label n Mean SD Tukey HSDa n %b n %c

0 Intact 42 23 5 A 16 38 5 12
1 Borderline intact 23 21 6 AB 13 57 6 26
2 Mild impairment 7 15 7 BC 6 86 4 57
3 Moderate impairment 12 14 6 C 11 92 8 67
4 Moderate severe impairment 5 14 8 BC 5 100 3 60
5 Severe impairment 6 6 6 C 6 100 6 100
6 Very severe impairment 2 6 8 C 2 100 2 100
0e1 No cognitive impairment 65 23 5 29 45 11 38
2e6 Cognitive impairment 32 12 7 30 94 23 72
Total 97 19 8 59 61 34 35

aA, B, C refer to significant differences of the means between the groups for each level of CPS (p <0.05). Groups with equal letters have
average MMSE values, which are not significantly different from one another.

bProportion of the number of persons with MMSE �23 and the total number of persons for each level of CPS score.
cProportion of the number of persons with MMSE �17 and the total number of persons for each level of CPS score.

FIGURE 1. Mean MMSE score and confidence interval of the mean for each level of the CPS score. Statistical significance of the
differences between each group per level of CPS was tested by the Tukey HSD post-hoc test. A, B, C refer to significant
differences between the groups for each level of CPS (p <0.05). Groups with equal letters have average MMSE values,
which are not significantly different from one another. 95% ci: 95% confidence interval based on the pooled SD (5.78)
and df (6, 90).

Am J Geriatr Psychiatry 21:7, July 2013 641
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TABLE 3. Diagnostic Accuracy for Cognitive Impairment (N [ 97)

Instrument Cutoff Sens (%) Spec (%) PPV (%) NPV (%) Acc (%) LHD LHL AUC

MMSE <24
CPS 1 0.73 0.68 0.78 0.62 0.71 2.3 0.40 0.71

2 0.51 0.95 0.94 0.55 0.68 9.67 0.52 0.73
3 0.41 0.97 0.96 0.51 0.63 15.5 0.61 0.69
4 0.22 1.00 1.00 0.45 0.53 e 0.78 0.61
5 0.14 1.00 1.00 0.43 0.47 e 0.86 0.57

MMSE <18
CPS 1 0.85 0.59 0.53 0.88 0.68 2.07 0.25 0.72

2 0.68 0.86 0.72 0.83 0.80 4.74 0.38 0.77
3 0.56 0.91 0.76 0.79 0.78 5.87 0.49 0.73
4 0.32 0.97 0.85 0.73 0.74 10.2 0.70 0.65
5 0.24 1.00 1.00 0.71 0.73 e 0.77 0.62

MMSE adj.a 2 0.54 0.95 0.94 0.60 0.71 10.40 0.48 0.75

Notes: Sens: sensitivity; Spec: specificity; PPV: positive predictive value; NPV: negative predictive value; Acc: accuracy; LHþ: likelihood
ratio of positive test; LH�: likelihood ratio of negative test.

aMMSE Adj.: MMSE cutoff scores adjusted for education �21 for those with low educational level (i.e., those who left school before the age
of 16) and �24 for those with high educational level (i.e. education after the age of 15); educational level missing for 6 subjects, analyses based
on n ¼ 91.

Validity of the Cognitive Performance Scale
scores, only three subgroups were identified, with
overlapping CPS score. The implication of these
findings is that CPS only discriminates between
patients with intact cognitive functioning and severe
cognitive impairment, but fails to differentiate across
the full spectrum of cognitive impairment. In addi-
tion, the within-group standard deviation was large,
reflecting substantial variation in MMSE scores
within each CPS group. These considerable discrep-
ancies between MMSE and CPS scores are clinically
unacceptable.

Agreement between MMSE and CPS was also
examined by k coefficients, again showing moderate
agreement between the two methods, for both the
traditional and the education-adjusted cutoff.Although
this result was not biased by homogeneity in the
sample, it is biased by a systematically different classi-
fication pattern between the two cognitive tools.28 As
a result, the magnitude of k is higher, meaning that it
must be interpreted with caution.29

This trend of asymmetric disagreement between
the MMSE and CPS was confirmed by a moderate
sensitivity despite excellent specificity, resulting in
a moderate AUC when the typical CPS cutoff advised
was used. Lowering the cutoff value to 1 would
identify more cognitively impaired inpatients and
also increase the number of false positives. On the
basis of these findings, the ideal cutoff value of the
CPS remains uncertain. Shifting the cutoff of the gold
standard to severe cognitive impairment (MMSE <18),
642
the agreement improved on various parameters
except for a slight decrease in specificity, suggesting
that CPS and MMSE may be more in agreement
when detecting the severe cognitive impaired inpa-
tients. Correction for the level of education did not
substantially affect these results. Whatever the types
of analyses, it would seem that CPS can be used for
coarse triage, but not for differentiation between
different levels of cognitive functioning, nor for
detailed mapping or follow-up through different
levels of cognitive impairment. In other words, these
results suggest that if the interRAI portfolio is used in
transitional care, CPS scores cannot be validly
transferred from one setting to another to track the
patients’ functioning longitudinally.

In the study of Büla and Wietlisbach,18 the only
other study in an acute setting, findings were gener-
ally similar. Sensitivity and specificity values were in
line with those reported in this study. However,
different results were found for the mean values of the
MMSE for each level of CPS, with an increasing trend
in MMSE scores for decreasing CPS scores. The use of
a different algorithm to calculate CPS cannot explain
this discrepancy, because our analyses yielded similar
results when CPS2 was replaced by the CPS1 (data not
shown). It is therefore likely that differences in sample
size, data collection, and/or studied population may
have been important. In the study by Büla and Wiet-
lisbach,18 data were collected by a researcher inter-
viewing the responsible nurse whereas our data
Am J Geriatr Psychiatry 21:7, July 2013



Wellens et al.
collection was based on comprehensive assessment
and chart review by researchers.

Nevertheless, and despite some inconsistencies
between studies, it would seem that MMSE and CPS
show less agreement in an acute setting than in
a residential setting12,15,16,30e35 or community36 care,
with reported correlations between �0.40 and �0.88,
sensitivity levels between 0.81 and 0.94, specificity
between 0.80 and 1.00, and k values between 0.85 and
0.88, respectively.12,15,16,30e36 If and to what extent
differences in performance of CPS between residen-
tial or community settings and acute care is due to
differences in population characteristics, underlying
acute illnesses, and/or differences in CPS algorithms,
remains to be clarified.

Our study has strengths and limitations. Strength of
this study was the range of parameters and analyses
used to evaluate the association, agreement, and
diagnostic value, supporting the validity of our
results. The use of correlation coefficients to assess the
validity of an instrument is disputed because it can be
misleading. Correlations are dependent on the range
of measurements, on the way the sample was chosen,
and typically ignore any systematic difference
between the instruments under study.37e39 Never-
theless, most previous validity studies of the inter-
RAI/MDS instruments have relied on correlation
coefficients only. If we had only used a similar
approach, we might have concluded that MMSE and
CPS show good agreement (Spearman r ¼ �0.60, p
<0.0001).More profound analyses showed a different
picture, as discussed. Finally, the analyses based on
dichotomous classification of the patients were both
performed by the traditional MMSE cutoff and
education-adjusted cutoffs. The former allowed
comparison with previous research on the CPS, the
latter attempts to decrease the potential for misclas-
sification.21,22 A limitation, on the contrary, was the
lack of a gold standard for the evaluation of cognitive
functioning, which may have led to an artifact.
Because cognitive functioning cannot be directly
measured, both instruments attempt to indirectly
quantify a latent construct. We assessed the agree-
ment between two methods but could not address the
underlying question if CPS adequately measures
(different levels of) cognitive functioning. Although
MMSE is widely used as a reference, it is by no means
a perfect standard of cognitive functioning. Also,
because usingMMSE comeswith practical limitations,
Am J Geriatr Psychiatry 21:7, July 2013
some patients with severe illness or severe confusion
are typically excluded, which may result in sampling
bias. Finally, prevalence of cognitive impairment in
our study was larger (62%) than expected for this type
of population,5,40,41 probably because patients were
recruited on geriatric wards, instead of general
medical wards. We cannot exclude the possibility that
this high prevalence may have affected the results.

The development of the interRAI instruments and
embedded scales are an ongoing process and we
suggest that more research is needed to adapt the
CPS algorithm to the acute setting and to optimize
CPS data transfer across settings. Ultimately, an
adjusted CPS scale should not only be applicable in
the acute setting, but also be exchangeable across
clinical settings. To this end, CPS patient data in
various settings will need to be obtained.

The demand to gather data of geriatric patients for
research,42 and for regulatory andmonitoringpurposes
is growing rapidly. Widespread implementation of
the interRAI portfolio would imply possibilities of
large-scale benchmarking making reliability, validity,
and feasibility studies become essential. In addition to
data obtained with the inter- RAI AC,18,20,43,44 a spec-
trum of clinimetric testing will have to be carried out to
get a wide body of evidence.45,46
CONCLUSIONS

In an acute setting, the CPS derived from the
interRAI AC/Minimum Data Set is able to discrimi-
nate between cognitively intact patients and those
with severe cognitive impairment. However, unlike
promising results in residential and community
settings, the CPS only performs moderately in
differentiating between different levels of cognitive
impairment in older inpatients.
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