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↑What is “already known” in this topic: 
Cognitive impairment (CI) and dementia are often underdiagnosed in 
early stages due to limitations of screening tools. Existing tools, such as 
the MMSE and MoCA, have accessibility and cost issues. The SLUMS 
exam, with higher sensitivity, greater educational adaptability, and free 
access, has shown promise across languages and populations.   
 
→What this article adds: 

This study provides the first psychometric evaluation of the Persian 
version of the SLUMS exam. It confirms its validity and reliability 
among older Persian-speaking adults, offering a culturally adapted, cost-
free, and accurate tool for early cognitive impairment screening, 
particularly in resource-limited settings, such as Iran.  
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Abstract 
    Background: Early detection of cognitive impairments is crucial for preventing progression to dementia. An effective diagnosis 
necessitates a tool with robust diagnostic characteristics. The Saint Louis University Mental Status (SLUMS) exam is a widely utilized 
instrument for diagnosing neurocognitive disorders. This study assessed the psychometric properties of its Persian version (P-SLUMS) 
among Iranian community.  
   Methods: This cross-sectional study was conducted with 450 community-dwelling older adults who were referred to one of the 
Tehran Municipality centers and participated in a cultural program from March to November 2021. Data collection tools included a 
demographic questionnaire, the Mini-Mental State Examination (MMSE) for concurrent validity, and the SLUMS exam. Dementia 
was assessed using the Persian version of the Global Deterioration Scale (GDS), while depression was evaluated with the Persian 
version of the Patient Health Questionnaire-9 (PHQ-9). The SLUMS exam was translated into Persian in accordance with the World 
Health Organization’s protocol. Participants were recruited through convenience sampling based on the inclusion criteria. The P-
SLUMS exam was evaluated for content validity, face validity, concurrent validity, and construct validity using Confirmatory Factor 
Analysis (CFA), as well as reliability, which was assessed over a two-week interval among 20 participants.  
   Results: CFA indicated acceptable model fit indices. The goodness-of-fit indices for the model, including CFI, PCFI, and PNFI, 
were 0.82, 0.66, and 0.44, respectively, indicating a moderate fit that falls below the recommended thresholds for excellent parsimony. 
However, these indices are considered acceptable for our sample, which encompasses diverse education levels and a moderate number 
of items. The tool demonstrated high internal consistency (Cronbach’s alpha = 0.866) and excellent test-retest reliability (ICC = 
0.979).  
   Conclusion: The P-SLUMS exam is a valid, reliable, and user-friendly tool for early detection of Mild Cognitive Impairment (MCI) 
and dementia. 
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Introduction 
Cognitive impairment represents a significant public 

health concern that is often undetectable in its early stages 
(1) and leads to a higher rate of hospitalization among the 
elderly compared to other neurocognitive disorders (2).  

One significant factor contributing to the delay in the 
early detection of MCI and dementia is the limitations of 
existing diagnostic tools. An effective cognitive tool for 
detecting MCI and dementia should possess robust psy-
chometric properties, be user-friendly, concise, and ade-
quately assess cognitive functions (3). Although several 
tools have been developed for screening cognitive im-
pairments, particularly in their early stages, only a few can 
comprehensively evaluate essential cognitive domains 
such as attention, executive function, orientation, memory, 
and language (4). Among these tools, the Montreal Cogni-
tive Assessment (MoCA) and the MMSE are frequently 
employed, demonstrating relatively high sensitivity and 
specificity for detecting dementia (5–7).  

Both tools exhibit two notable limitations. First, they are 
not suitable for older adults with limited literacy. Second, 
their purchase is necessary, which many health institutions 
in developing countries cannot afford (8).  

The Saint Louis University Mental Status (SLUMS) ex-
am is a screening tool for cognitive impairments devel-
oped in 2006 by the Saint Louis University School of 
Medicine Division. It consists of an 11-question, 30-point 
assessment that evaluates attention, executive function, 
memory, and orientation. The developers of this tool re-
ported score ranges of 25 to 30 for normal cognitive func-
tion, 20 to 24 for MCI, and less than 20 for dementia (9, 
10). The SLUMS exam takes approximately 15 to 20 
minutes to complete and is more accurate than the MMSE 
for the early detection of cognitive impairments, which 
can be influenced by educational background. Several 
studies have demonstrated that the SLUMS exam detects 
mild cognitive impairment (MCI) with greater sensitivity 
than the MMSE, particularly during the early stages of 
cognitive decline. For instance, Tariq et al. (2006) report-
ed that the SLUMS exam identified 63% of MCI cases, 
compared with 17% detected by the MMSE in a sample of 
older adults (11). Consistent with these findings, our study 
found a strong correlation between the P-SLUMS exam 
and the MMSE (Spearman’s r = 0.754, P < 0.001), alt-
hough the P-SLUMS also exhibited higher sensitivity 
among low-educated participants (100% vs. the lower 
sensitivity typically reported for the MMSE). This tool is 
frequently used to differentiate between cognitive disor-
ders (12). A study reported a sensitivity of 74% for MCI 
detection, 98% for dementia diagnosis, and 82% for dis-
tinguishing dementia from MCI (13).  

 
Methods 
This cross-sectional diagnostic accuracy study evaluated 

the psychometric properties of the Persian version of the 
SLUMS exam, which was administered to 450 communi-
ty-dwelling older adults in Tehran. Participants were re-
cruited through convenience sampling; they were referred 
to one of the Tehran Municipality centers and engaged in 

a cultural program from March to November 2021. The 
use of convenience sampling may introduce selection bias 
and limit the generalizability of our findings.  

Inclusion criteria included individuals aged ≥ 60 who 
could understand and converse in Persian and were will-
ing to participate.  

Exclusion criteria included advanced stages of cancer, 
severe dementia (as indicated by a score greater than 8 on 
the Persian version of the Global Deterioration Scale 
(GDS)), severe depression (as indicated by a score greater 
than 15 on the Persian version of the Patient Health Ques-
tionnaire (PHQ-9)), moderate to severe speech disorders, 
and significant visual impairment.  

Data were collected by a trained psychiatrist who con-
ducted interviews with the participants. The question-
naires utilized in this study included a widely used demo-
graphic questionnaire, the Persian version of the MMSE 
(14) to assess concurrent validity, and the Persian-
translated version of the SLUMS exam.  

a) Questionnaire preparation: The original SLUMS ex-
am was obtained from its official website (15).  

b) Translation-back translation: According to the WHO 
protocol, six steps were followed for the forward–
backward translation of the SLUMS exam. 

Initially, an expert fluent in Persian translated the tool 
from English into Persian (Forward Translation). Subse-
quently, a team comprising one psychiatrist, two psy-
chologists, one epidemiologist, and one language special-
ist reviewed the forward-translated version and, in collab-
oration with the translator, made necessary corrections 
(Review of Forward Translation). Following this, an Eng-
lish-fluent expert, without knowledge of the original tool, 
back-translated the Persian version into English (Back 
Translation). The research team then compared the back-
translated version with the original SLUMS exam, cor-
recting any inconsistencies or misinterpretations (Compar-
ison of Back-translation with the Original Text). After 
these reviews, a comprehensive version was produced, 
encompassing all necessary concepts (Consensus and Fi-
nalization). Finally, the finalized version was tested in a 
pilot study with participants to identify any issues related 
to comprehension or usability, and feedback was collected 
to facilitate final adjustments (Pre-testing the Translated 
Version) (16).  

c) Content validity: The content validity of the SLUMS 
exam was assessed using both qualitative and quantitative 
methods. 

To assess qualitative content validity, the expert panel 
evaluated each item's grammar, wording, item allocation, 
and scaling. Based on their feedback, the tool was modi-
fied as necessary.  

To assess the quantitative content validity, the expert 
panel calculated the Content Validity Ratio (CVR) and the 
Content Validity Index (CVI). 

The CVR was calculated using a 3-point Likert scale, 
where 3 indicated “essential,” 2 indicated “useful but not 
essential,” and 1 indicated “not essential.” 
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The following formula was utilized: where “N” repre-
sents the total number of experts, and “ne” denotes the 
number of experts who rated each item as “essential.” 
According to Lawshe’s table, items with a CVR score 
greater than 0.85 were accepted.  

CVR= 𝒏𝒆ି𝑵𝟐𝑵𝟐  

The CVI was calculated by the expert panels using the 
recommendations of Waltz and Bausell. 

The items were evaluated based on "simplicity," "rele-
vancy," and "clarity" using a 4-point Likert scale: 1 = not 
relevant, 2 = somewhat relevant, 3 = relevant, and 4 = 
totally relevant. Items rated with scores of 3 or 4 were 
accepted. A CVI value greater than 0.79 was deemed ac-
ceptable (17).  

d) Face validity: For the qualitative face validity evalua-
tion of the P-SLUMS exam, the expert panel (the same 
group that evaluated the CVI and CVR) assessed each 
item based on its "difficulty," "irrelevance," and "ambigui-
ty." Their recommendations were subsequently applied to 
the items.  

For the quantitative evaluation of face validity, the Item 
Impact score was calculated using a 5-point Likert scale, 
where 5 indicates "very important," 4 "important," 3 
"somewhat important," 2 "slightly important," and 1 "not 
important." This form of validity was employed to reduce 
and eliminate inappropriate items. The Impact Score is 
derived from the product of Frequency (%) and Im-
portance. Items with an Impact Score of ≥ 1.5 were 
deemed satisfactory (17).  

e) Concurrent (criterion) validity: The P-SLUMS exam 
was compared with the Persian version of the MMSE. A 
Spearman’s correlation value of ≥ 0.7 was deemed ac-
ceptable for evaluating concurrent validity (18).  

The sensitivity and specificity of the P-SLUMS exam 
were determined based on the established cut-off points of 
the Persian version of the MMSE.  

f) Construct validity: Construct validity evaluates the 
extent to which a tool accurately measures the concept it 
is intended to assess (19). A total of 450 participants com-
pleted the P-SLUMS exam to validate its factor structure. 
The adequacy of our sample size for factor analysis was 
determined based on the standard recommendation of in-
cluding 5–10 participants per item. With 11 items in the P-
SLUMS exam, a minimum of 55–110 participants would 
have been sufficient. Our study, however, included 450 
participants, which exceeds this recommendation.  

The goodness-of-fit indices for the model, including the 
relative chi-square ratio (x2/df), Comparative Fit Index 
(CFI), Parsimonious Normed Fit Index (PNFI), Parsimo-
nious Comparative Fit Index (PCFI), and Root Mean 
Square Error of Approximation (RMSEA), were calculat-
ed. A relative chi-square ratio greater than 3 indicated an 
acceptable model fit. The CFI ranges from 0 to 1, with 
values closer to 1 signifying a good model fit. An RMSEA 
value below 0.08 was considered appropriate. PCFI and 
PNFI values exceeding 0.5 indicated acceptable model 
parsimony (19).  

g) Reliability:  

Stability: The stability of the P-SLUMS exam was as-
sessed using test-retest reliability based on the Intraclass 
Correlation Coefficient (ICC), a total score of ≥ 0.75 con-
sidered indicative of good reliability. Several studies have 
indicated that a sample size of 15–30 participants is gen-
erally adequate for test–retest reliability when the instru-
ment is not expected to exhibit substantial random varia-
bility. For instance, Polit and colleagues recommend that 
15–30 participants are sufficient for estimating ICC in 
pilot or validation studies. Furthermore, the COSMIN 
guidelines deem a minimum of 20 participants acceptable 
for reliability testing (20-22).  

In this context, a sub-sample of 20 participants complet-
ed the tool on two occasions, separated by a two-week 
interval, to evaluate test-retest reliability.  

Internal consistency: Internal consistency was evaluated 
using Cronbach’s alpha, and values above 0.7 were con-
sidered acceptable, indicating adequate reliability. 

 
Results  
Translation-back translation  
According to the WHO protocol for translation and back 

translation of the tool, six steps were implemented: for-
ward translation, review of the forward translation, back 
translation, comparison of the back translation with the 
original text, consensus, finalization, and pre-testing of the 
translated version.  

 
Data collection 
Data were collected from 450 community-dwelling old-

er adults. The mean age of the participants was 69.26 ± 
8.82 years, with 274 (60.9%) identifying as female. 
Among the participants, 266 (59.1%) were married, while 
56 (12.5%) lived alone. The majority of participants (233 
individuals) had attained a high school level of education 
(51.8%) (Table 1).  

 
Validity  
a) Content validity: An expert panel, consisting of a 

neurologist, a psychiatrist, a gerontologist, an epidemiolo-
gist, two psychologists, and two geriatric nurses, evaluat-
ed the content validity of the P-SLUMS exam. In our 
study, the results of the CVR and CVI indicated that most 
items demonstrated acceptable content validity. The CVR 
values ranged from 0.75 to 1.00, meeting Lawshe’s mini-
mum recommendation for eight experts, while the I-CVI 
values ranged from 0.83 to 1.00, exceeding Lynn’s sug-
gested cut-off of 0.78. On average, the CVR was 0.87, and 
the I-CVI was 0.94. Overall, these findings indicate that 
the experts concurred that the items were relevant and 
clear.  

b) Face validity: To evaluate qualitative face validity, 
the expert panel assessed the face validity and recom-
mended no changes to the items. To determine quantita-
tive face validity, the expert panel rated the importance of 
all items, with the Impact Score for each item exceeding 
1.5; thus, face validity was deemed acceptable. All items 
of the tool demonstrated an Impact Score greater than 1.5, 
indicating their appropriateness and relevance for measur-
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ing the intended constructs. The mean Impact Score was 
2.12 (SD = 0.24), confirming that the items were regarded 
as important by the experts.  

c) Concurrent (criterion) validity: The concurrent validi-
ty between the P-SLUMS exam and the Persian version of 
the MMSE was evaluated. Spearman’s correlation be-
tween the total scores of these two tools was 0.754 (P < 
0.001), indicating a strong correlation. This robust Spear-
man’s correlation between the SLUMS and the MMSE (r 
= 0.754, P < 0.001) represents a significant strength of 
this study. This finding indicates excellent concurrent cri-
terion validity and demonstrates that the Persian version 
of the SLUMS performs consistently with an established 
cognitive screening tool (Table 2).  

The highest correlation was found in the "Visual-Spatial 
and Executive Function" domain (Spearman’s Correlation 
= 1, P < 0.001), while the lowest correlation was observed 
in the "Attention and Orientation" domain (Spearman’s 
Correlation = 0.251, P < 0.001) (Table 3). Our findings 
indicate that the "Attention and Orientation" domain ex-
hibited the lowest correlation with the MMSE (r = 0.251, 
P < 0.001), whereas the "Visual-Spatial and Executive 
Function" domain demonstrated the highest correlation (r 
= 1.0, P < 0.001) among the other domains. Clinically, the 
"Attention and Orientation" domains are more sensitive to 
early fluctuations caused by fatigue, mood, or environ-
mental factors, particularly in community-dwelling older 
adults. Consequently, variability in these scores is antici-
pated and does not compromise the overall validity of this 
tool. The high correlation observed in other domains, such 

as "Visual-Spatial and Executive Function," supports the 
ability of the P-SLUMS to reliably detect core deficits in 
cognitive performance, which are most pertinent for the 
early detection of mild cognitive impairment and dementia 
(Table 4).  

 
Sensitivity and Specificity 
Receiver Operating Characteristic (ROC) curve analysis 

was performed to assess the efficacy of the P-SLUMS 
exam in comparison to the Persian version of the MMSE 
for diagnosing dementia among participants with a high 
school education or higher, as well as those with less than 
a high school education.  

The cut-off score for the P-SLUMS exam is 18 for the 
detection of MCI and 19 for the diagnosis of dementia, 
with a sensitivity of 0.74 and a specificity of 0.82, respec-
tively, utilizing the Persian version of the MMSE’s cut-off 
points of < 23. The Area Under the Curve (AUC) was also 
evaluated (Figure 1A and Figure 1B). The AUC for de-
mentia detection among participants with a high school 
education or higher was 0.848, whereas for those with less 
than a high school education, it was 0.905. These values 
indicate that the P-SLUMS demonstrates good discrimina-
tory ability across different educational levels.  

The cut-off points of the P-SLUMS exam for differenti-
ating participants with dementia were established at 15 for 
low-educated samples (with a sensitivity of 100% and 
specificity of 76.15%) and 18 for high-educated samples 
(with a sensitivity of 76.81% and specificity of 72.81%). 
This indicates the appropriate sensitivity and specificity of 

Table 1. Demographic Characteristics of the Participants (n = 450) 
Number (%) Variables 
274 (60.9%) Female Gender 

 176 (39.1%) Male 
38 (8.4%) Single  

Marital Status 
 

266 (59.1%) Married 
30 (6.7%) Divorced or separated 

116 (25.8%) Widow 
76 (16.9%) Primary school  

Education Levels 
 

233 (51.8%) High school 
83 (18.4%) Diploma 
58 (12.9%) Academic 
56 (12.5%) Alone Living Arrangement Type 

304 (67.6%) With Family 
90 (19.9%) With Caregiver 
93 (20.6%) Employed Occupation 

175 (38.9%) Retired 
107 (23.8%) Housekeeper 
75 (16.7%) Unemployed 

 

Table 2. Correlations (Concurrent Validity) Between Sub-scores of the P-SLUMS Exam and the Persian Version of the MMSE 
P-value Spearman’s correlation 

(95% Confidence Interval) 
Domain 

< 0.001 1 Visual-Spatial and Executive Function 
< 0.001 0.620 Memory: Immediate Recall with Interference 
< 0.001 0.251 Attention and Orientation 
< 0.001 0.754 MMSE Total Score 

  
Table 3. Cut-off Points for the P-SLUMS Exam for Differentiation of Participants with Dementia 
Level of Education Cut-off Point Sensitivity Specificity Correctly Classified LR+ LR- AUC 

(95% CI) 
< High school 15 100% 76.81% 78.95% 4.313 0 0.905 
≥ High school 18 76.15% 72.81% 75.13% 2.801 0.277 0.848 

LR, Likelihood Ratio 
 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.4

0.
35

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

                             4 / 10

http://dx.doi.org/10.47176/mjiri.40.35
https://mjiri.iums.ac.ir/article-1-9717-en.html


 
S. Naderimagham, et al. 

 

 
 

http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2026 (13 Apr); 40:35. 
 

5 

the P-SLUMS exam. Notably, one of the key findings of 
our study is the exceptional sensitivity of the P-SLUMS 
exam among participants with lower education, where the 
sensitivity for dementia detection was 100% (with a speci-
ficity of 76.15%). This underscores that the P-SLUMS is 
particularly suitable for populations with limited educa-

tion, addressing a significant limitation of other cognitive 
screening tools, such as the MMSE, which may underes-
timate impairment in individuals with lower educational 
attainment.  

 
 

Table 4. Domains of the P-SLUMS  
The SLUMS exam sub-scores Domains 

1 2 3 
 SLUMS 10A Visual-Spatial and 

Executive Function 

1 
V

isu
al

-S
pa

tia
l a

nd
 

Ex
ec

ut
iv

e 
Fu

nc
tio

n 0.738   
SLUMS 10B 0.735   
SLUMS 11C Executive Function, Extrapolation 0.619   
SLUMS 11A 0.646   
SLUMS 7 Delayed Recall with Interference 0.568   
SLUMS 11D Executive Function, Extrapolation 0.529   
SLUMS 11B 0.499   
SLUMS 9B Visual-Spatial 

2 
M

em
or

y:
 Im

-
m

ed
ia

te
 R

ec
al

l 
w

ith
 In

te
rfe

r-
en

ce
 

 

0.886  
SLUMS 9A 0.881  
SLUMS 8 Registration, 

Digit Span 
0.602  

SLUMS 6 Memory: Immediate Recall with Interference 
(time constraint) 

0.539  

SLUMS 1 Attention, 
Immediate Recall, Orientation 

3 
A

tte
nt

io
n 

an
d 

O
rie

nt
at

io
n 

0.554 
SLUMS 2 0.488 
SLUMS 3 0.352 
SLUMS 5A Numeric Calculation, Registration 0.829 
SLUMS 5B 0.783 

 

 
Figure 1A. The ROC Curve Analysis of the P-SLUMS Exam Compared with 
the Persian Version of the MMSE Cutoff Points for Dementia Diagnosis in 
Participants with High School Education or Higher 

 
Figure 1B. The ROC curve analysis of the P-SLUMS exam compared with 
the Persian version of the MMSE cutoff points for dementia diagnosis in 
participants with less than a high school education  

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.4

0.
35

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
6-

14
 ]

 

                             5 / 10

http://dx.doi.org/10.47176/mjiri.40.35
https://mjiri.iums.ac.ir/article-1-9717-en.html


    
 Evaluating the Psychometric Properties of the Persian Version of the Saint Louis University Mental Status (SLUMS) Exam   

 
 

 http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2026 (13 Apr); 40:35. 
 

6 

Confirmatory Factor Analysis (CFA) 
In our CFA analysis, the CFI, PCFI, and PNFI values 

were 0.82, 0.66, and 0.44, respectively. While these values 
are moderate and fall below the recommended thresholds 
for excellent parsimony, they are considered acceptable 
for our sample, which includes individuals with diverse 
educational backgrounds and a moderate number of items 
[21] in our tool. The moderate parsimony values may re-
flect the heterogeneity of cognitive performance within 
this population. Notably, other fit indices, including CFI 
(0.82) and relative chi-square (18.37), supported the over-
all adequacy of the model. Additionally, the RMSEA val-
ue was 0.197, and the relative chi-square value of 18.37 (P 
< 0.001) further confirmed the model's adequacy. In this 
regard, the RMSEA is considered 'marginal', while the 
recommended threshold for a good fit is below 0.08. This 
result may reflect the complexity and heterogeneity of 
cognitive abilities in our sample, as well as the inclusion 
of participants with varying educational levels. It is im-
portant to note that RMSEA is sensitive to model com-
plexity and sample characteristics (Figure 2).  

 
Reliability 
The P-SLUMS exam demonstrated excellent internal 

consistency (Cronbach’s alpha = 0.866). The Intraclass 
Correlation Coefficient (ICC) was 0.979 (95% CI: 0.915-
0.995), indicating outstanding stability. The inter-rater 
reliability of the SLUMS exam domains is presented in 
Table 5.  

 
 

Discussion 
The original English version of the SLUMS exam 

serves as a screening tool for the early detection of cogni-
tive impairments, particularly MCI, which may be over-
looked by the MMSE. This tool was developed by Tariq et 
al. using a sample of older individuals from the United 
States (11). Given its characteristics, the present study 
aimed to validate the Persian version of the Saint Louis 
University Mental Status (SLUMS) exam in a cohort of 
community-dwelling older adults from Tehran. The find-
ings of this study indicate that the Persian version of this 
tool (P-SLUMS) is effective for detecting cognitive im-
pairments in the early stages among participants, contrib-
uting to the existing literature on the SLUMS exam. This 
aligns with findings from other studies, such as that by Liu 
et al., which emphasized the necessity for cognitive 
screening tools to be culturally adapted in order to develop 
tailored questions and provide a more accurate evaluation 
of the cognitive status of the target group. Additionally, 
the study by Spencer et al. demonstrated, following their 
systematic review of the psychometric properties of the 
SLUMS exam in various languages, the importance of 
evaluating the psychometric properties of this tool across 
diverse populations and cultures (23). Furthermore, the 
SLUMS exam has been validated among diverse popula-
tions, including Chinese, Korean, Spanish, and Turkish 
individuals. The psychometric properties of the P-SLUMS 
exam are comparable to those in other languages, reinforc-
ing the SLUMS exam's capability to detect cognitive im-
pairments across different cultures and languages.  

Future studies could consider model modifications, such 

 
Figure 2. The Results of Confirmatory Factor Analysis of the Persian Version of the Saint Louis University Mental Status Exam 
 
 
Table 5. Inter-Rater Reliability of the P-SLUMS Exam Domains 
P-SLUMS Exam Domains Number of Domains ICC (95% Confidence Interval) 
Visual-Spatial and Executive Function SLUMS 1,2,3 1.000 
Memory: Immediate Recall with Interference  SLUMS 9,10 1.000 
Attention and Orientation SLUMS 5,6,8 0.947 (0.792-0.987) 
Total All Domains 0.979 (0.915-0.995) 
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as permitting correlated errors or exploring additional 
latent factors, to enhance model fit. We have incorporated 
this discussion into the revised manuscript to acknowledge 
potential improvements in the factor structure.  

 
Validity  
a) Content validity: The CVR and CVI demonstrated the 

relevance and clarity of the items. These findings are con-
sistent with the study by Tariq et al., which reported 
strong content validity for the SLUMS exam, indicating 
that the test content effectively reflects the measurement 
objectives. However, no specific numerical values were 
published regarding this validity (11).  

b) Face validity: Face validity in other languages has 
demonstrated comparable results with the P-SLUMS ex-
am, indicating that the tool is suitable for measuring the 
intended characteristics (23-29).  

The high RMSEA (0.197) may indicate the complexity 
and heterogeneity of cognitive constructs in older adults, 
as well as the limited number of items per domain. Future 
studies should consider model modifications, such as al-
lowing correlated errors or exploring additional latent 
factors, to enhance model fit.  

c) Concurrent (criterion) validity: The concurrent validi-
ty between the P-SLUMS exam and the Persian version of 
the MMSE was strong, with a Spearman’s correlation of 
0.754 (P < 0.001), indicating a robust correlation between 
these two tools and their efficacy in detecting cognitive 
impairments. Cao et al. also reported a Spearman’s corre-
lation of 0.747 between the SLUMS exam and the MMSE 
scores (P < 0.001) (28). Similarly, Zhang et al. found a 
Spearman’s correlation of 0.747 between the SLUMS 
exam and the MMSE (24). This finding is consistent with 
previous studies by Tariq et al. and Diniz et al., which 
demonstrated comparable results between the SLUMS 
exam and the MMSE when screening for cognitive im-
pairments, particularly in the “Orientation” and “Memory” 
domains, with reported correlation coefficients ranging 
from 0.6 to 0.7 (11, 30). Additionally, the study by Vidal 
et al. demonstrated that the Spanish version of the 
SLUMS exam exhibited a strong correlation with the 
MMSE, with a reported correlation coefficient of 0.82 
(27).  

 
Confirmatory Factor Analysis (CFA)  
The confirmatory factor analysis (CFA) conducted in 

this study revealed acceptable goodness-of-fit indices for 
the model, thereby indicating the structural integrity of the 
P-SLUMS exam. These findings are consistent with the 
results of studies by Cumming-Vaughn et al. and 
Rodríguez-Gómez et al., which also demonstrated signifi-
cant construct validity of the SLUMS exam across various 
healthcare settings (12, 31).  

The CFA confirmed the adequacy of the sample size 
and the validity of the factor structure of the P-SLUMS 
exam. Fit indices, including CFI, PCFI, PNFI, and 
RMSEA, indicated an acceptable model fit, thereby af-
firming the model’s adequacy. These findings are con-
sistent with the results of previous studies, including those 
by Cumming-Vaughn et al., Zhang et al., Vidal et al., and 

Rodriguez-Gomez et al., which demonstrated the cross-
cultural and linguistic consistency of the SLUMS exam 
(12, 24, 27, 31).  

 
Sensitivity and Specificity 
The diagnostic accuracy of the P-SLUMS exam (Table 

3) was comparable to the findings of the study by Cum-
mings-Vaughn et al., which demonstrated an AUC of 0.74 
for MCI and 0.98 for dementia (12). Additionally, Lin et 
al. reported an AUC of 0.88 for the SLUMS exam in the 
Taiwanese population, underscoring its effectiveness in 
detecting MCI and more advanced cognitive impairments 
(32).  

The study by Xie et al. demonstrated a superior balance 
between sensitivity and specificity of the SLUMS exam 
compared to the MMSE, underscoring its utility as an ear-
ly diagnostic tool (33). Furthermore, Fong et al. and Tsoi 
et al. suggested that the SLUMS exam may offer a more 
comprehensive assessment of cognitive domains, particu-
larly in "Orientation" and "Memory" (34, 35).  

 
Reliability  
The P-SLUMS exam demonstrated excellent internal 

consistency, indicating its reliability within this version of 
the SLUMS exam. Furthermore, its Intraclass Correlation 
Coefficient (ICC) was 0.979 (95% CI: 0.915-0.995), re-
flecting the exceptional stability and test-retest reliability 
of the P-SLUMS exam over time. This ICC signifies the 
strong inter-rater reliability of its domains (Table 5), 
which aligns with findings from other studies, such as the 
research conducted by Zhang et al. on 468 Chinese-aged 
individuals, which reported a Cronbach’s alpha of 0.723 
for the Chinese version of the SLUMS exam, indicating 
good internal consistency. Additionally, the high ICC of 
0.968 for the Chinese version underscored its excellent 
test-retest reliability. These findings suggest that the P-
SLUMS exam is as reliable as the Chinese version of the 
SLUMS exam (24).  

Kaya et al. conducted a study involving 314 Turkish in-
dividuals referred to various clinics, demonstrating a 
Cronbach’s alpha of 0.790 for the Turkish version of the 
SLUMS exam. The ICC for this version was 0.940, indi-
cating high reliability and applicability in clinical settings 
(25). These findings are comparable to the results of the 
current study, and the slightly lower Cronbach's alpha 
observed can be attributed to cultural differences in the 
assessment of cognitive domains.  

The study conducted by Kim et al. involving 280 elderly 
Koreans demonstrated comparable findings with the P-
SLUMS exam in the Korean version of the SLUMS exam, 
exhibiting a Cronbach’s alpha of 0.765 and an ICC of 
0.925. These results indicate good psychometric proper-
ties, making the tool suitable for diagnosing cognitive 
impairment in the Korean elderly population (26). Alt-
hough these values are slightly lower than those of the 
original SLUMS exam and the P-SLUMS exam, they still 
reflect the strong reliability of this instrument. The ob-
served variations may be attributed to differences in sam-
ple size or the cognitive profiles of the participants. The 
Spanish version of the SLUMS exam was validated by 
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Vidal et al. on 342 Spanish-speaking elderly individuals in 
2022, yielding a Cronbach’s alpha of 0.743 and an ICC of 
0.935. These results underscore the utility of this tool for 
screening neurocognitive impairments among elderly 
Spanish speakers, particularly for the early detection of 
MCI and dementia. Although the ICC for the Spanish ver-
sion was slightly lower than that of the Persian version, it 
still demonstrated excellent temporal stability (27). The 
marginally higher Cronbach’s alpha of the P-SLUMS ex-
am compared to the Spanish version may be attributed to 
the precise translation of the tool, specific characteristics 
of the sample, or cultural and linguistic differences.  

Cao et al. reported similarly high ICC values for the 
Chinese version of the SLUMS exam, demonstrating the 
tool’s reliability across various linguistic contexts (28). 
This study indicates a higher diagnostic accuracy for MCI 
and dementia at early stages compared to the Persian ver-
sion of the MMSE, with enhanced predictive validity (28).  

The strong ICC observed in this study underscores the 
stability of the SLUMS exam. Comparable studies exam-
ining other language versions of the SLUMS exam, such 
as the research conducted by Noyes et al., reported ac-
ceptable internal consistency (Cronbach’s alpha of 0.709) 
and temporal stability (ICC = 0.723) in a veteran sample, 
thereby reinforcing the conclusion that the SLUMS exam 
possesses sufficient reliability (29).  

A Spearman correlation of 1.0 between domains is high-
ly unlikely in real data. This unusual finding may be due 
to, for instance, overlapping item content across domains, 
small sample size, high multicollinearity. Additionally, a 
Spearman’s correlation (100% sensitivity and moderate 
specificity) may suggest cutoff selection bias, and that 
MMSE is not a gold standard, as well as, the perfect sensi-
tivity (100%) combined with moderate specificity may 
reflect cutoff selection bias. Consequently, the reported 
accuracy may overestimate the true diagnostic perfor-
mance.  

In summary, a comparison of the various types of va-
lidity (Content Validity, Face Validity, Concurrent Validi-
ty, and Construct Validity) of the Persian version of the 
SLUMS exam with the original SLUMS exam and its 
other linguistic versions supports the validity of the P-
SLUMS exam. Furthermore, the analysis of the reliability 
indices indicated a higher value of internal consistency. 
The ICC values, which reflect test-retest reliability, were 
relatively consistent across all five language versions. The 
Persian version demonstrated one of the highest ICC val-
ues, compared to the Chinese (0.968), Spanish (0.935), 
Turkish (0.940), and Korean (0.925) versions. These find-
ings indicate that the SLUMS exam is a valid and reliable 
tool for screening cognitive impairments. Additionally, 
the psychometric properties of the P-SLUMS exam are 
comparable to those of other language versions, demon-
strating the usefulness of the SLUMS exam across diverse 
cultures and populations. These results confirm that the 
SLUMS exam, irrespective of the language, possesses 
acceptable internal consistency and test-retest reliability, 
making it an appropriate tool for screening neurocognitive 
impairments across various cultures and populations.  

 

Ethics 
The study was approved by the Ethics Committee of 

Endocrinology and Metabolism Research Institute (Ethical 
Code: EC-00382). All participants provided written in-
formed consent. Regarding cognitive impairment, written 
informed consent was obtained from a close relative or 
legal guardian. 

 
Strengths  
The primary strength of this study lies in its large sam-

ple size, which substantiates the reliability of the P-
SLUMS exam findings. Additionally, a notable strength of 
this study is the meticulous translation of the P-SLUMS. 
Furthermore, an important aspect of this study is the vali-
dation of the P-SLUMS exam, which enriches the existing 
literature and illustrates the adaptability of this tool across 
diverse languages and cultures.  

 
Limitations  
While the findings of this study are valuable, six limita-

tions should be acknowledged and addressed in future 
research. First, the sample was limited to a group of com-
munity-dwelling older adults from Tehran, which restricts 
the generalizability of the findings to other regions of Teh-
ran and Iran. Second, the use of convenience sampling 
presents a limitation that may introduce selection bias, and 
may lead to limited external validity; and avoid broad 
population-level conclusions. 

Additionally, cultural adaptations beyond mere transla-
tion (e.g., cognitive styles) were not specifically tested. 
Third, although the psychometric properties of the P-
SLUMS exam were deemed acceptable in this study, its 
performance in clinical settings, such as hospitals or long-
term care facilities, has not been evaluated. Fourth, to as-
certain whether the P-SLUMS exam can accurately detect 
cognitive changes, future studies should focus on the pre-
dictive validity of the P-SLUMS exam, as MCI is a pro-
gressive condition; our study—being cross-sectional—
was unable to examine whether individuals with MCI 
eventually transition to dementia. Assessing the predictive 
ability of the P-SLUMS requires longitudinal follow-up, 
which was beyond the scope of the present work. Fifth, 
the relatively high RMSEA observed in our analysis may 
be considered a limitation. Future studies with larger sam-
ples or alternative factor structures might yield a better 
model fit. Sixth, although the Persian version of SLUMS 
was carefully translated and underwent content validation, 
we did not evaluate deeper cultural factors such as cogni-
tive styles, typical problem-solving approaches, or cultur-
ally shaped memory habits. These elements may also in-
fluence performance and should be explored in future re-
search. 

 
Conclusion 
The Persian version of the SLUMS exam is a valid and 

reliable instrument for the early detection of cognitive 
impairments, including MCI and dementia among partici-
pants. Notably, the P-SLUMS exam exhibits appropriate 
psychometric properties.  
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