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Introduction: Presence of detailed screening instruments to detect cognitive impairment in the older
adults’ culture and language is very essential. The Saint Louis University Mental Status Examination
(SLUMS) is one of cognitive screening scales used. The aim of the study was to establish the validity and
reliability of the Turkish version of SLUMS (SLUMS-T).
Methods: Two hundred seventy-four participants aged 60 years and older admitted to our geriatric clinic
were screened for cognitive impairment using SLUMS-T and Mini-Mental State Examination. Internal
consistency was analyzed with Cronbach a test. Area under curves of receiver operating characteristic
analyses were used to test the predictive accuracy of the SLUMS-T for detecting amnestic mild cognitive
impairment (aMCI) and Alzheimer disease (AD) to set an appropriate cut-off point.
Results: The SLUMS-T scores were positively correlated with the Mini-Mental State Examination scores of
the patients with aMCI and patients with AD and controls (r = 0.687, P < .001; r = 0.880, P < .001;
respectively). Internal consistency of the SLUMS-T was Cronbach o = 0.85. It was found that SLUMS-T
with a cut-off point of 23 had a sensitivity of 66.6% and a specificity of 72.3% for the diagnosis of
aMCI, and with a cut-off point of 20 had a sensitivity of 83.8% and a specificity of 87.3% for the diagnosis
of AD.
Conclusions: SLUMS-T was demonstrated to have sufficient validity and reliability to evaluate cognitive
impairment including MCI among Turkish elderly people.

© 2016 AMDA — The Society for Post-Acute and Long-Term Care Medicine.

Screening older adults for cognitive impairment has been of great
concern in clinical practice and in research settings because com-
plaints of cognitive problems are very common among older adults in
clinical practices, and identification of its presence affects the treat-
ment regimen and future plan of the patient and the family. In
research settings, to identify study participants with or without
cognitive impairment related to the study’s criteria is essential for
ensuring the best targeted treatment effect or outcome.' Furthermore,
researchers strive to investigate how the changes that result from age-
related disease differ from those that result from cognitive aging.?
Therefore, it is important to have a validated and reliable instrument
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to detect those with cognitive impairment. There are few detailed
cognitive screening instruments available for use with adults older
than 60 years of age in our country. One of the most commonly used
measures is the Mini-Mental State Examination (MMSE),? but it has
several limitations such as ceiling effects when used with individuals
with high educational circumstances, poor specificity rates in identi-
fying mild cognitive impairment (MCI), and poor staging for ques-
tionable dementia.*"® The Saint Louis University Mental Status
Examination (SLUMS) is an 11-item, 30-point clinician-administered
cognitive screening measure. It has been reported to be easy to
administer, to assess several cognitive domains including attention,
calculation, immediate and delayed recall, animal naming, abstract
thinking, and visuospatial skills in a short amount of time (approxi-
mately 7 minutes). It does not require collateral informants.*’

Tariq et al* showed that the SLUMS and the MMSE both could be
used as a screening tool to detect dementia, and that the SLUMS could
recognize a group of patients with mild neurocognitive disorder,
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which the MMSE failed to recognize as defined by the Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition criteria. They not
only demonstrated that the SLUMS had excellent sensitivity and
specificity rates for mild neurocognitive disorder in both high and low
educated groups in a large veteran population, but they also demon-
strated that the sensitivity and specificity rates for dementia in both
education level groups were very high (0.92/0.81, respectively, in a
less than high school educated population; and 0.95/0.76, respec-
tively, in a greater than high school educated population). Cruz-Oliver
et al® continued the validation work for the SLUMS by exploring its
predictive validity for institutionalization and mortality after 7.5 years
in patients with dementia. Feliciano et al’ then validated SLUMS in
community-dwelling older adults and found that the SLUMS had
predictive neuropsychological functioning over the MMSE and was
more likely to better determine memory and executive functioning. It
was not so surprising because different from the MMSE with regard to
these functions, the SLUMS had monetary calculations in addition to
digits backward task, animal naming, and clock drawing. In a very
recent long follow-up study by using SLUMS scores, it was reported
that discontinuation of anticholinergic drugs and visual corrections
provided improvement or reversion back to normal cognition in 24%
of the individuals.’

The SLUMS has been translated to several languages and validated
in different cultures.'®!" Cao et al'® had studied the SLUMS in a Chi-
nese population. The scores of SLUMS were found to be fairly
consistent with the Chinese version of MMSE and the Beijing version
of Montreal Cognitive Assessment. Likewise, Arabic version of SLUMS
examination was found to be a valid and reliable cognitive screening
tool in the community dwelling Egyptian elderly."!

Therefore, the present study aimed to establish the validity and
reliability of the Turkish version of the SLUMS in patients with impaired
cognitive status and to investigate the discriminative power of the test
in patients with mild cognitive disorder and in normal participants.

Methods
Translation and Adaptation Procedure

The process of Turkish translation of the SLUMS (SLUMS-T) ex-
amination included the following steps. First, 2 independent forward
translations into Turkish were done by 2 native linguistic specialists.
Both translators were blinded to the other’s translation text. Second, a
consensus forward version was developed by 2 specialists who are
highly skilled in English. Finally, this consensus forward version was
back-translated into English by a bilingual person; the backward
version and the original text were compared by an independent su-
pervisor. It was found that some contents required modifications. In
third item “state” was modified to “city/sehir,” in the fourth item one
of the objects “tie” for immediate and delayed recall was modified to
“ball/top”; “car” to “train/tren.” In the fifth item, “$100” was modified
to “100Liras”; “$3” to “6Liras”; “$20” to “20Liras”; “apples” to “egg/
yumurta”; “tricycle” to “saucepan/tencere”. In the eleventh item, in
the story “Jill” was modified to “Nil” and “stockbroker” to “teacher”;
“Chicago” to “Istanbul” and “Jack” to “Cenk” for being commonly used
in Turkish and for having a similar number of syllables as the original
version. Otherwise the contents of the test did not require further
modification.

Participants

The participants were aged 60 years and older and were enrolled
from June 2014 to June 2015 in a geriatric outpatient clinic. The in-
vestigators evaluated each participant during a routine clinic visit and,
in addition, a history was obtained from corroborating sources, and a
comprehensive geriatric assessment including physical and mental
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status examination and laboratory evaluation was performed.'” The
diagnosis of amnestic MCI was established according to the Mayo
Clinic Criteria (Petersen et al'®), and the diagnosis of Alzheimer dis-
ease (AD) was established according to the National Institute of
Neurological and Communicative Disorders and Stroke and the
Alzheimer’s Disease and Related Disorders Association (NINDS-
ADRDA) criteria (McKhann et al).'* A geriatrician blinded to the
diagnosis then completed the MMSE and SLUMS-T. Those who did not
qualify by any of those criteria were considered having normal
cognition or as controls. A sample size of 143 participants was calcu-
lated to ensure that the minimum required size was within a 95%
confidence interval and 5% of the true proportion.

The inclusion criteria for the study were that the participants were
at least 60 years of age and consent to the tests. Patients with severe
deafness and blindness and those considered to be too sick to be
questioned, including those in delirium, were excluded from partici-
pating. Those who were taking medications that might affect their
memory or thinking and those who reported previous head injury
resulting in unconsciousness and/or a period of memory impairment
and patients who were unable to provide informed consent and those
who were illiterate were also excluded from participation. This study
was approved by the university institutional review board. All of the
participants signed informed consent forms.

Measures

The SLUMS is a brief screen for cognitive impairment, developed in
2006 and validated in a large veteran population. The scale was ob-
tained from the official website (Veterans Affairs Medical Center
SLUMS examination) which is available at http://aging.slu.edu/
uploads/slums/English%20Australia%20final%20translation.pdf For less
than high school education SLUMS normal score is 25—30, SLUMS
mild neurocognitive impairment score is 20—24, and SLUMS dementia
score is 1-19. For high school or more than high school education,
SLUMS normal cognition score is 27—30, SLUMS mild neurocognitive
impairment score is 21-26, and SLUMS dementia score is 1-20.
SLUMS was grouped into 6 subitems including orientation, memory,
executive functions, attention, visuospatial skill, and clock drawing.

The MMSE is widely used in practice as screening tool for dementia
and has been validated in Turkish population.”

The Geriatric Depression Scale'®!” was administered to all partic-
ipants; those with Geriatric Depression Scale scores higher than 7
were excluded.

According to the patients’ education level, they were divided into 2
groups: less than high school education (<8 years) and high school
education and higher (>9 years).

Initially, the SLUMS-T examination was administered before the
clinical evaluation and 1 week after the initial examination for
investigating test-retest reliability. The data were collected by a geri-
atrician who was blinded to the diagnosis, as well as the previous
MMSE and the SLUMS-T. A total of 60 participants (12 were the pa-
tients with AD, 13 were the patients with amnestic MCI, and 35 were
participants with normal cognition) completed the retest. Others were
not available after 1 week.

Data Analysis

Analyses were performed using the statistical package for the so-
cial sciences (SPSS v 20.0; SPSS Inc, Chicago, IL). Descriptive statistics
are reported as means =+ standard deviations or percentages. Between
group differences were tested either 1-way analysis of variance or
Kruskal-Wallis test because of the distributional characteristics.
Interclass correlation coefficient was evaluated for the test-retest
reliability analysis. Internal consistency was analyzed with Cronbach
o test. In order to test the predictive accuracy of the SLUMS for
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detecting MCI and AD and to set an appropriate cut-off point for the
test, area under curves of receiver operating characteristic (ROC)
analysis were used.

Results
Sociodemographic Characteristics of the Groups

Older adults (170 female/104 male) between the ages of 60 and
92 years (mean age = 74.1 years; SD = 7.5) were recruited after exclu-
sion. The mean number of years of education was 8.23 years with SD of
3.9. Only 16.4% of them were living alone and 62.4% were married.

There was no difference in the patients with MCI, AD, and control
groups with regard to total years of education or educational level of
the participants (for each P >.05). There was a significant difference
between the 3 groups in terms of gender and age; more male par-
ticipants in MCI group (P = .008) and older patients in AD group
(P < .001) (Table 1). The duration of the SLUMS-T was
12.3 + 3.4 minutes.

Validity Analysis

To establish the validity of SLUMS-T, the association between
SLUMS and MMSE scores was calculated. The SLUMS-T scores were
positively correlated with the MMSE scores of the patients with MCI
and patients with AD and controls (r = 0.687, P < .001; r = 0.880,
P < .001; respectively). Nonparametric statistical analyses were used
to compare the SLUMS-T scores of the groups because the scores were
not normally distributed. The Kruskal-Wallis test was performed, and
2 values were analyzed to estimate the significance of group mem-
bership on the SLUMS-T scores. The scores were significantly different
in 3 groups, and the Bonferroni post hoc analysis was carried out by
Kruskal- Wallis analysis. The SLUMS-T scores of the patients with AD
were significantly different from the scores of patients with MCI and
controls (Table 1). The agreement of the SLUMS-T and MMSE for
cognitive status was shown in Table 2.

Table 1
Patient Characteristics
Control MCI AD P
(n=213) (n = 30) (n=31) Value
Sex (male/female) 70/143 18/12 15/16 .008*

Age 73.0+73 765+72 796+69 <.001!
Education (years) 82 +39 79+ 4.0 8.0 +4.0 791!
Education level (%)
<8 years 544 60.0 484 .348*
>9 years 45.6 40.0 51.6
Married (%) 62.4 66.7 58.1 786"
Number of drugs used 53+33 51+29 6.7 £39 575
Number of comorbidities® 49 +28 6.2 +3.1 8.9 + 4.1 075
BADL 959+52 955+6.7 8394171 <001
[0 (worst)-100 (best)]
IADL 141 +£26 123 +£26 74+ 44 <.001"
[0 (worst)-17 (best)]
GDS 3.1+35 21+23 43 +£3.7 170
[0 (worst)-15 (best)]
SLUMS 243 +42 209+39 134+73 <.001"
[0 (worst)-30 (best)]
MMSE 279+21 262431 204+54 <.001"

[0 (worst)-30 (best)]

ANOVA, analysis of variance; GDS, Geriatric Depression Scale.

a2

TANOVA.

*Kruskal-Wallis ANOVA test.

SComorbidities are diagnoses according to International Classification of Dis-
eases, Tenth Edition codes (eg, depression, cardiovascular disease, hypertension,
congestive heart failure, diabetes mellitus, and stroke).
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Table 2
SLUMS-T vs MMSE for MCI and AD
n Cohen k Value P*
Screening for MCI 243 0.223 <.001
Screening for AD 244 0.546 <.001

*McNemar 2.

ROC Analysis

SLUMS-T with a cut-off point of 23 had a sensitivity of 66.6% and a
specificity of 72.3% for the diagnosis of MCI, and with a cut-off point of
20 had a sensitivity of 83.8% and a specificity of 87.3% for the diagnosis
of AD (Figure 1). Cut-off points according to education level are pre-
sented in Table 3.

Reliability Analysis

Interclass correlation coefficient for the test-retest reliability was
found as 0.68. Internal consistency of the SLUMS-T was Cronbach
o = 0.85.

Correlations of subitems of the SLUMS-T in participants with MCI
and AD were shown in Table 4. When the correlations of the SLUMS-T
and basic activities of daily living (BADL)'® index and the instrumental
activities of daily living (IADL) scale'® were analyzed in each group; we
observed that the SLUMS-T of the patients with AD was weakly
correlated with both BADL and IADL (r = 0.373, P =.039; r = 0.371,
P =.04; respectively), was also weakly correlated in controls (r = 0.197,
P =.004; r = 0.390, P < .001; respectively) and was not correlated in
the patients with MCI (P =.169, P = .137; respectively).

Discussion

The present study showed that the SLUMS-T is a reliable and valid
instrument for evaluating cognitive impairment among Turkish geri-
atric population. This study also presents psychometric characteristics
of the SLUMS-T, also the discriminative power of the test in the dif-
ferentiation of AD from controls and in the differentiation of partici-
pants with MCI from controls.

It is quite important to find out those with MCI because early
recognition of cognitive impairment could allow patients to make
decisions regarding financial and long-term care issues at a time when
they are capable of doing so. This is especially important when
considering possible new medical interventions, especially bio-
markers for MCI and AD, which is now the target of the active
research. This increases the need and the importance of having
effective screening measures for early identification of cognitive
impairment which becomes crucial for clinical practice.

Clinical evaluation, including cognitive screening scales, even
though unable to make definitive diagnosis, is still important. For this
purpose, the SLUMS was developed because of the limitations of
MMSE, which is commonly used for cognitive screening worldwide. In
the present study, the SLUMS-T and MMSE were found to be strongly
correlated with each other in patients with dementia and moderately
correlated in patients with MCI. Different from previous studies, the
agreement of these 2 measures for MCI was, however, mild. One of the
reasons for the poor agreement might be due to the failure of the
MMSE to recognize MCI which is a very-well known feature of the
test.> > In addition to the former limitation of the MMSE,?% 22 it was
demonstrated that the SLUMS-T was not affected neither by the age
nor the education of the patients.

Tariq et al* reported that the scores for mild neurocognitive dis-
order and dementia for patients with less than a high school education
were 23.5 and 19.5, respectively. The cut-off scores for the 2 conditions
for patients with a high school education and higher were 25.5 and
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Fig. 1. ROC test AUC: (A) for MCI and (B) for AD. AUC, area under the curve; CI, confidence interval.

21.5, respectively. For patients with <8 years of education, the cut-off
scores of SLUMS-T were 20 and 17 for MCI and AD, respectively. For
patients with >9 years of education, the cut-off scores of SLUMS-T
were 24 and 21 for MCI and AD, respectively. In addition, SLUMS-T
could also be used as a screening tool to detect dementia because
ROC analysis revealed a good predictive accuracy for the diagnosis of
dementia.

SLUMS-T was grouped into 6 subitems including orientation,
memory, executive functions, attention, visuospatial skill and clock
drawing. When evaluating subitems scores of the patients, the best
correlations were found with orientation, memory, and executive
functions subscores, and moderate correlations were found with clock
drawing and attention subscores in elderly patients with AD, whereas
in elderly patients with MCI, the best correlation was found with only
memory subitem score, and executive function was found to be
moderately correlated. Because all MCI patients were amnestic sub-
type, this result was not unexpected but shows the importance of
SLUMS-T in determining aMCI. All these findings also support that
SLUMS-T is effective in differentiation of cognitive impairment in
elderly patients.

Cruz-Oliver et al® reported the SLUMS had had predictive validity
for mortality in only male patients with dementia. Current literature
shows that ADL and IADL are highly associated with mortality in

Table 3
Sensitivity and Specificity of SLUMS-T for MCI and AD According to Education Level

Education Cut-off for  Sensitivity Specificity PPV NPV
Level SLUMS-T

MCI General” <23 66.6 72.3 253 939
General® <22 533 78.9 26.2 923
General”® <21 83.1 46.7 28.0 91.7
<8 years <20 55.6 714 21.2 92.1
>9 years <24 50.0 82.6 26.1 93.1

AD General”* <20 83.8 87.3 49.0 97.3
<8 years <17 933 91.7 56.0 99.1
>9 years <21 75.0 93.6 63.1 96.2

NPV, negative predictive value; PPV, positive predictive value.
*All of the patients.

elderly patients.?> In addition, cognitive and functional performances
are predictors of survival especially in the oldest old.>* In the present
study, it was demonstrated that SLUMS-T was weakly correlated with
both BADL and IADL in the elderly patients with AD and controls and
was not correlated in the elderly patients with MCI. Therefore, it
seems that SLUMS-T may be strong enough to predict mortality in
elderly patients.

The duration of the SLUMS-T takes 12.3 + 3.4 minutes; it was
longer than Tariq et al.* This difference may explain why the number
of participants with lower education was more than in that study.

One of the limitations of the present study was that our results
were obtained from patients who were admitted to a tertiary center,
so may not represent the entire community. Another limitation was
illiterate participants were not included in the study, but in our clinical
practice, Cognitive State Test > is preferable for illiterate Turkish
elderly people. However, further studies related to SLUMS-T could be
performed for illiterate elderly Turkish people.

Conclusions

It is important to have a simple, efficient, and sensitive/specific
screening tool for detecting cognitive disorders, particularly mild
ones, in the older adults’ culture and language. The present study
suggests that the SLUMS-T has sufficient validity and reliability that
provides quantitative data about cognitive impairment in elderly as in
the MMSE, but SLUMS-T has more advantages. It offers detailed

Table 4
Correlations of Subitems of SLUMS-T in Participants With MCI and AD

Orientaton Memory Executive Clock Attention Visuospatial

Functions Drawing Skills
MCI
r 0441 0.762 0.592 0.099 0.64 0.184
P <.02 <.001 <.001 .602 <.001 332
AD
r 0.737 0.767 0.850 0.597 0.674 0.029
P <.001 <.001 <.001 <.001 <.001 .879
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cognitive evaluation different from MMSE, such as clock drawing,
animal naming, and immediate recall of facts from a paragraph, not
confounded by the age and the education of the patient, and does not
require collateral informants. Therefore, the SLUMS-T can be used to
evaluate cognitive function in elderly patients. Moreover, it has
discriminative power to differentiate AD or MCI from controls.
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