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Abstract

Background: The brief version of community screening instrument for dementia (CSI-D) is a neuropsychological tool, which can
be used even by non-specialists in primary care settings following a short training. The CSI-D evaluates the cognitive and functional
domains of the subjects and includes an informant interview. However, it should be adapted based on literacy level and sociocultural
profile of population in each country.
Objectives: The current study examined the validity and reliability of the Persian version of the brief CSI-D in elderly patients of
Iran.
Methods: The current descriptive, cross sectional study was conducted on people 60 and over from 16 provinces of Iran with seven
different ethnicities and various levels of education (0 - 13 to ≥ 13 years). The participants consisted of subjects with normal cogni-
tion, subjective cognitive impairment (SCI), mild cognitive impairment (MCI), and different types of dementia. Cognitive impair-
ment was diagnosed by a neurologist with expertise in dementia. The psychometric properties were assessed by comparing Persian
version of brief CSI-D with the gold standard. Area under ROC curve, optimal cutoff point, and sensitivity and specificity were also
calculated.
Results: Data were collected from 262 participants. Of all the participants, 112 were diagnosed with dementia, 64 with MCI, 32 with
SCI, and 53 with normal cognition. The best cutoff point for the test- regardless of gender and level of education- was 8.5 compared
with 8 - 9 in the original version of CSI-D and also the cutoff point for patient with dementia was 5.5, while it was 4 in the original
version.
Conclusions: The Persian version of CSI-D seems to be an accurate and sensitive tool to screen dementia and MCI in primary care
setting, especially among low-educated and illiterate people.

Keywords: Dementia, Mild Cognitive Impairment, Validation, Persian, Brief CSI-D, Screening

1. Background

The global number of patients with dementia is in-
creasing with aging of the population (1). However, its
prevalence is not homogenous through the world. The
number of people living with dementia is three to four
times more in low- and middle-income countries (LMIC),
while they have lower access to appropriate health care
(2). In 2016, Alzheimer’s Disease International (ADI) an-

nounced that only 50% of people living with dementia re-
ceive a diagnosis in high-income country settings. This
number is estimated to be less than 10% in the LMIC (3). The
prevalence of dementia in Iran was estimated 7.9% in 2016;
only 21.2% of them received diagnosis (4, 5). This is because
of specialist-based approach to care of patients with de-
mentia, which may lead to the health system failure in pro-
viding a comprehensive coverage for the growing number
of people affected by this disease. According to the World
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Health Organization, dementia care would be more effec-
tive and less expensive when medical practices are shifted
to primary care services, because health care services deliv-
ered by the experts in such centers are similar to those of
specialists (3).

Cognitive screening is an accessible and inexpensive
way for early detection of dementia. However, there are
some challenging factors in the utilization of the instru-
ment in primary care settings. Many of cognitive screening
tools are not validated based on the sociocultural features,
religion, and literacy level of different countries. In ad-
dition, many of those tests are time-consuming and need
trained personnel for implementation. The community
screening instrument for dementia (CSI-D) is an accurate
screening tool, which was first validated by Hall in 1993.
CSI-D includes 32 cognitive items administered to the pa-
tient and 26 informant questions, which evaluates the pa-
tient’s cognitive and functional domains. CSI-D was vali-
dated in different countries (6, 7); however, there is a long
way to be calibrated for primary care setting. Therefore,
the brief version of CSI-D (seven and six items for the par-
ticipant and informant interview, respectively) was devel-
oped by the 10/66 Dementia Research Group and showed
acceptable accuracy in primary care practice (8-10).

Since there is no curative treatment for dementia at
this point, the early detection of the disease could decrease
the disability-adjusted life years and burden of the disease
on the health system (11). Neuropsychological assessments
are valuable tools for the timely detection of cognitive im-
pairments. However, these tests should be adapted to cul-
tural features and literacy level in each country.

2. Objectives

The current study aimed at validating the Persian ver-
sion of the brief CSI-D in the elderly population of Iran.

3. Methods

3.1. Study Design

The current descriptive, cross sectional study aimed at
evaluating the validity and reliability of Persian version of
the brief CSI-D in a geriatric population of Iran.

3.2. Participants

The participants were elderly people, aged 60 and
above, referred to Yaadmaan Referral Center for Dementia
and Cognitive Disorders in Tehran, Iran and received de-
mentia, MCI, or SCI diagnosis by a neurologist with exper-
tise in dementia. Of a total of 268 participants, 209 subjects
had SCI, MCI, or dementia, and the remaining 53 subjects

selected from the caregivers of patients in the center had
normal cognition.

3.3. Interviewers

The raters were clinical psychologists trained by a neu-
rologist with expertise in dementia to ensure that the
study procedure (i e, data handling, data entry, and data
analysis) is conducted properly. The raters were blind to
the final diagnosis of the subjects.

3.4. Diagnostic Criteria

Dementia, MCI, and SCI were diagnosed by a neurol-
ogist with expertise in dementia according to criteria in
the Persian version of Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV-IR) and the func-
tional assessment staging of dementia of the Alzheimer’s
type (FAST) after clinical examination.

3.5. Inclusion Criteria

Inclusion criteria for all participants were the age 60
and above and speaking in Persian as maternal language.
The eligible participants were allocated to three groups of
dementia, MCI, and SCI. The presence of an informant or
caregiver informed about the subject’s daily living activi-
ties was mandatory for patients with MCI or dementia.

The control group included elderly participants with-
out any complaint of memory loss or cognitive decline.
The demographic characteristics of the control group were
similar to those of the dementia group in terms of age, gen-
der, and level of education.

3.6. Exclusion Criteria

Exclusion criteria for all participants were clinically
significant depression, delirium, mental retardation, tak-
ing medication affecting cognitive functions, visual or
hearing loss, speech disorder, and alcohol or substance
abuse. In addition, behavioral and psychological symp-
toms of dementia (BPSD) interfering with neuropsycholog-
ical assessments were also considered.

3.7. Test Translation and Adaptation

After getting permission from ADI, both patient and
informant questionnaires were translated and back trans-
lated into Persian by experts who were fluent in both
Persian and English languages and were familiar with
neuropsychology tests. During the test adaptation, the
two words of “Boat and Fish” in delayed recall test were
changed to “Knife and Sun”, because they have a semantic
similarity and belong to the same category. Since both the
words boat and fish belong to the same category, the au-
thors conclude that the subjects may be able to memorize
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them and, hence, they were not suitable for the delayed re-
call test.

All steps of translation and adaptation were conducted
under the supervision of a neurologist along with neu-
ropsychological assessments.

3.8. Data Collection

The interviewers gathered the subject’s main demo-
graphic data such as age, gender, handedness, and eth-
nicity; the educational level was determined based on the
number of years of formal education.

In the patient questionnaire, delayed recall (three
words), orientation, and naming were asked. The total
score was obtained by summing the scores across items
of each question (ranged 0 - 9). Based on test instruction,
taking informant questionnaire was not applicable for the
subjects who obtained 0 - 4 (dementia) and 8 - 9 (normal)
scores. The informant questionnaire was completed by the
companions whose patients scored 5 to 7 in the patient
questionnaire.

In the informant questionnaire, six questions were
asked about subjects’ memory and cognitive status
(scored 0 - 6).

Before CSI-D administration, the neurologist visited all
the subjects and determined the final diagnosis based on
clinical examination and para-clinical findings including
laboratory tests, magnetic resonance imaging, etc.

3.9. Ethics

All participants (or their companion or legal guardian)
signed the informed consent form before enrollment in
the study. Adequate informed about the study objectives
was given to participants and they were also assured about
their right to withdraw from the study at any stage. All the
collected data were kept confidential and just the first au-
thor had access to them. All documents were stored in a
secured place.

3.10. Statistical Analysis

The criterion validity was determined using the Spear-
man correlation coefficient between the Persian version of
the brief CSI-D and the specialist diagnosis as the gold stan-
dard. Sensitivity and specificity of the instrument were
also measured. The internal consistency was determined
using Cronbach’s alpha. External reliability was deter-
mined based on the average correlation coefficient ≥ 0.8
based on the test results of two raters. The content validity
was determined by the diagnosis of the neurologist.

4. Results

Of total 268 participants, 166 were female (62%) and 102
male (38%).

The distribution of literacy among the patients is
shown in Table 1.

The participants were allocated to normal, SCI, MCI,
and dementia groups.

4.1. Internal Consistency

In order to examine the internal consistency of the CSI-
D questionnaire, Cronbach’s alpha was calculated for all
the subjects. Cronbach’s alpha coefficients were reported
for total score.

The Cronbach’s alpha coefficient was 0.86, which
showed a desirable internal consistency. In addition, Cron-
bach’s alpha was calculated for both genders and all levels
of education (Table 2). The results showed that the Cron-
bach’s alpha was higher than 0.8 in all the groups.

4.2. Content Validity

To assess the content validity, the brief CSI-D question-
naire was studied by neurologists and psychologists with
expertise in neuropsychological assessment. They agreed
that both parts of the questionnaire (patient and infor-
mant) were representatives of all aspects and characteris-
tics of the original version of CSI-D.

4.3. Functional Validity

The functional validity was approved using the Kaiser-
Meyer-Olkin (KMO) index and the Bartlett sphericity test.
The KMO index was 0.876 and significance level was 0.0,
which indicated that the questionnaire items were corre-
lated with each other.

4.4. Concurrent Validity

To evaluate the concurrent validity, the Spearman cor-
relation coefficient was calculated based on the results of
the Persian version of brief CSI-D, the Montreal cognitive
assessment (MoCa), and the mini-mental state examina-
tion (MMSE).

4.5. Diagnostic Validity

Sensitivity, specificity, and optimum cutoff point for
the normal, MCI, and dementia populations (patient ques-
tionnaire) were determined by AUROC curve analysis (Ta-
ble 3).
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Table 1. Distribution of Educational Level Among the Study Groupsa

Cognitive Status Educational Level, yb

Illiterate 1 - 5 6 - 12 Above13 Total

Normal 1 (2) 4 (7.5) 32 (60.4) 16 (30.1) 53

SCIc 1 (3.1) 3 (9.4) 16 (50) 12 (37.5) 32

MCId 1 (1.6) 8 (12.5) 27 (42.1) 28 (43.8) 64

Dementia 21 (18.8) 25 (22.3) 32 (28.6) 34 (30.4) 112

Abbreviations: MCI, mild cognitive impairment; SCI subjective cognitive impairment.
aValues are expressed as No. (%).
bYears of education.
cSubjective cognitive impairment.
dMild cognitive impairment.

Table 2. Cronbach’s Alpha for Both Genders and All Levels of Education

Level of Education, y Cronbach’s Alpha for Male Subjects Cronbach’s Alpha for Female Subjects

Illiterate 0.833 0.804

1 - 5 0.851 0.847

6 - 16 0.813 0.858

More than 13 0.834 0.821

Table 3. Sensitivity, Specificity, and Optimum Cutoff Point for the Study Groups

Level of Education, y Normal MCI Dementia

Cutoff Sns, % Spc Cutoff Sns, % Spc Cutoff Sns, % Spc

Illiterate 8 100 1 5.5 100 0 3.5 100 0.38

1 to 5 8.5 75 0 7.5 85 0 4.5 100 0.2

6 to 12 7.5 100 0.62 7.5 87 0.33 5.5 81 0.21

≥ 13 8.5 56 0.33 7.5 85 0.25 5.5 82 0.38

Abbreviations: MCI, mild cognitive impairment; Sns, sensitivity; Spc, specificity.

5. Discussion

The Persian version of brief CSI-D was successful to
differentiate healthy old subjects from their counterparts
with cognitive impairment. The cutoff point in normal il-
literate and low-educated subjects was 8 and 8.5, respec-
tively, with high sensitivity and specificity. However, it
failed to provide proper differentiation and cutoff point in
subjects with SCI.

A valuable finding of the study was the good discrim-
inatory power of the test to diagnose MCI with maximum
sensitivity and specificity. The cutoff point among illiter-
ate patients with MCI was 5 and among the ones with more
than one year of education was 7.5.

The obtained cutoff point among illiterate, low-, and
highly-educated subjects with dementia indicated that the
level of education (i e, 6 to > 13 years) had no significant
correlation with dementia diagnosis.

The AUROC for illiterate and low-educated subjects was

0.83; so the test could significantly discriminate cognitive
impairments in illiterate communities.

The majority of people consider cognitive impair-
ments as common age-related symptoms, especially at MCI
stage. For instance, the participants with MCI had difficulty
in delayed recall test, while their companion did not men-
tion any significant changes about them.

The obtained results were consistent with those of
studies from other countries such as Latin America, India,
and China.

5.1. Conclusions

Early detection is an important factor to decrease the
prevalence of dementia. In this context, diagnosis at MCI
stage is very importan. Studies show a correlation between
illiteracy and dementia (4, 5). Since memory loss is consid-
ered as a normal aging phenomenon, MCI diagnosis is of
great importance among low-educated people. However,
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it is difficult due to the lack of a reliable test. The brief CSI-
D is a reliable tool for screening dementia at community
level. The study showed that the Persian version of brief
CSI-D can detect MCI, which is an advantage in dementia
screening among illiterate and low-educated population.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML].
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