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The Clock Drawing Test versus Mini‑mental Status 
Examination as a Screening Tool for Dementia: 
A Clinical Comparison
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ABSTRACT

There is a growing incidence of dementia patients in the community, and with this growth, there is need for rapid, 
valid, and easily administrable tests for the screening of dementia and mild cognitive impairment in the community. 
This review looks at the two most commonly used tests in dementia screening, namely, the clock drawing test (CDT) 
and the mini-mental status examination (MMSE). Both these tests have been used in dementia screening over the past 
three decades and have been the subject of scrutiny of various studies, reviews, and meta-analysis. Both these tests are 
analyzed on their ability to assess dementia and screen for it in the community, general practice and general hospital 
settings. The methods of administration and scoring of each test are discussed, and their advantages and disadvantages 
are explained. There is also a direct comparison made between the MMSE and CDT in dementia screening. Future research 
needs with these tests are also elucidated.
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INTRODUCTION

As the population of the developing world ages, 
dementia is becoming an increasingly important 
public health concern. In developed countries, the 
prevalence of dementia is approximately 1.5% at 
age 65 years and doubles every 4 years, to reach 
approximately 30% by age 80.[1] It is a major cause of 
disability among older people and constitutes one of 

the most serious, and expensive, challenges currently 
facing health and social care services in the developed 
world.[2]

Research into the early screening of cognitive disorders, 
specifically cognitive impairment and dementia, 
has aroused interest over the last two decades. One 
of the driving forces is the extended life span of 
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the aging population with the consequent increase 
in the incidence of dementia and mild cognitive 
impairment (MCI).[3] MCI can be characterized by an 
amnesic syndrome, impairment in a single nonmemory 
domain of cognition, or slight cognitive decline in more 
than one domain.[4]

Several studies have shown that dementia and 
cognitive impairment predicts future survival.[5] As 
pharmacological advances for early treatment or 
symptom management in dementia become available, 
screening for dementia in the older population will 
require consideration as a possible preventive strategy.[6]

BENEFITS OF COGNITIVE SCREENING

Cognitive screening carries a number of important 
benefits. A firm diagnosis of dementia helps to provide 
an explanation to patients and families regarding 
recent changes in instrumental activities of daily living, 
behavior, intellectual functioning, and mood. Once the 
diagnosis is established, patient and family can plan 
for important issues including powers of attorney for 
property and personal care, living wills for end of life 
care, planning for long‑term care, and the preparation 
of a last will and testament.[7] Cognitive screening 
may help to identify at‑risk drivers and those who 
need further assessment of driving[8] and delirium 
risk.[9] Further, early diagnosis provides opportunity 
for medication management, if appropriate, with the 
hope of improving function, behavior, and cognition. 
Cognitive screening represents the initial step in the 
process of further assessment for dementia and can help 
identify potential cases for long‑term management.[10]

Screening should be carried out in individuals who have 
the greatest risk of developing the disorder. High‑risk 
groups for developing dementia include those with 
subjective complaints of memory impairment[11] and 
those with a history of early‑ or late‑onset depression.[12] 
Individuals diagnosed with MCI are the main target 
for early interventions delaying dementia onset 
because they are at 31%–44% higher risk of developing 
dementia compared to normal control subjects.[13] 
Alzheimer’s dementia is the most common form of 
dementia and presents with memory loss. However, 
disturbances with executive cognitive functioning 
may precede the memory decline,[14] which results in 
difficulties with activities of daily living.[15]

Cognitive impairment is found in up to 30% of general 
medical patients and between 30% and 75% of these 
are unrecognized by the attending doctors. Unsuspected 
cognitive impairment causes diagnostic difficulties when 
the history is inaccurate and therapeutic difficulties when 
instructions are given with which the patient cannot 

comply.[16] General practitioners (GPs) play an important 
role in the early diagnosis of dementia. Most GPs have 
known their elderly patients for years and are therefore 
in an excellent position to spot abnormal behavioral 
changes or cognitive decline. Furthermore, relatives and 
caregivers are initially likely to seek their GPs’ advice once 
they observe any conspicuous changes in the behavior 
of an aging family member.[17] Since the identification of 
dementia in an early stage is important for the initiation 
of effective treatment it is crucial that GPs are enabled 
to accurately screen for dementia.[18] Geriatric specialist 
services which see high‑risk older adults are also in a 
position of opportunistic case finding for dementia.[19]

NEED FOR EFFICIENT SCREENING 
TESTS

Even though comprehensive neuropsychological 
batteries of tests such as the Blessed Test of Orientation, 
Concentration, and Memory[20] are very useful and 
perform well in identifying MCI and dementia, the 
main reasons for not administering the tests were lack of 
time and fear of offending the patients and inadequacy 
of easily administered tests. Furthermore, one needs 
to consider the capacity of local health‑care services to 
manage cases identified by screening and the economic 
burden of increased screening.[21] It is therefore crucial 
to establish efficient yet short screening tests that are 
simple and easy to administer.[22]

The value of a cognitive screening procedure depends on 
its robustness in the presence of confounding influences 
not directly related to the presence of dementia, such 
as low education, spoken language, and variable 
clinical settings and intended uses.[23] An ideal system 
would be rapidly administered in diverse settings, 
minimize false positives, optimize dementia detection, 
and reduce or eliminate the influence of education, 
language, or ethnicity.[24‑27] Among the most widely 
used screening tests for dementia are the Mini‑Mental 
State Examination (MMSE)[28] and the clock drawing 
test (CDT).[29] The CDT (with a score range of 1–5) 
is strongly correlated with the MMSE in patients with 
various cognitive dysfunctions.[30]

The aim of this paper is to review the use and efficacy 
as well as clinical advantages and disadvantages of the 
CDT and MMSE as screening tools for dementia in 
routine clinical practice.

THE CLOCK DRAWING TEST

Method of administration
The CDT has become increasingly popular with 
clinicians and researchers as a screening instrument 
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for Alzheimer’s dementia[31,32] either by itself or as part 
of a brief battery.[32,33] Some tests include an already 
predrawn circle. Other authors prefer to observe the 
patients drawing their own clock circumference as 
that can indicate some degree of impairment. The 
disadvantage is that if the patient starts off with a 
poorly drawn circle, at times merely due to age‑related 
problems such as tremor, the remainder of the test may 
be compromised. There is no time limit for the test.[34]

The most common administration instructions are: 
“Please draw a clock face, placing all the numbers on 
it. Now set the time to 10 past 11.” This allows for the 
detection of problems in concrete thinking, specially 
the tendency to pull the minute hand toward the 
number 10.[35] The various ways of presenting the test 
and the different principles involved in scoring make 
comparisons difficult although some scoring systems 
are highly inter‑correlated.[36,37]

Scoring systems
1. Shulman method: One of the oldest scoring systems 

used was by Shulman et al.[29] They developed a 
5‑point scale of hierarchical errors with the higher 
score for a failed attempt to draw a clock. In a 
subsequent study, this scale was reversed and the 
maximum points given to a perfect clock[38‑39]

2. Modified Shulman method: In the modified 
Shulman method,[40] subjects are asked to add the 
numbers of a clock face to a predrawn circle and to 
mark in the hands at 10 after 11. Scores are as follows, 
namely, 1 “a perfect clock;” 2 “mild visuospatial 
errors;” 3 “errors in denoting the specified time;” 4 
“moderate visuospatial disorganization;” 5 “severe 
visuospatial disorganization;” and 6 “no reasonable 
representation of a clock”[41]

3. Sunderland system: The Sunderland scoring 
system uses a single 10‑point rating, with higher 
numbers indicating better performance. To use this 
scale, clock drawings are matched to 1 of 10 clock 
descriptions, ranging from 1 (no attempt or 
uninterpretable effort to draw a clock) to 10 (clock 
face and numbers intact and hands in correct 
position). The first 5 points reflect drawing a clock 
face with circle and numbers intact. The remaining 
points are assigned for accurately drawing hands 
to denote the time.[42] They found that interrater 
reliability was high in clinicians and nonclinicians

4. Wolf‑Klein method: In the Wolf‑Klein method, 
subjects are merely asked to “draw a clock” on 
a preprinted circle. Their scoring system has 
10 anchor points which pertain only to the spacing 
of the numbers; time setting is not assessed. 
Sample anchor points include: 10“normal”; 7 “very 
inappropriate spacing;” 4 “counter‑clockwise 
rotation;” and 1 “irrelevant figures”[43]

5. Manos and Wu system: The Manos and Wu scoring 
system is an objective scoring method which can 
be used by less trained staff.[44] Originally designed 
for use with a predrawn circle, the Manos scoring 
system can be used with participant‑drawn circles 
as well. Clock drawing performance is rated on 
a 10‑point scale, with higher numbers reflecting 
better performance. One point each is given for 
the correct placement of numbers 1, 2, 4, 5, 7, 
8, 10, and 11 and each hand of the clock. They 
found that age affected the score in the control 
group[44]

6. Mendez system: The Mendez scoring system, 
also known as the Clock Drawing Interpretation 
Scale, uses a 20‑point scale to evaluate clock 
drawings, with higher numbers reflecting better 
performance. The scale is derived from 20 
individual items, worth 1 point each. Three items 
on this scale reflect general characteristics of the 
clock, 12 items refer to the presentation and 
placement of numbers, and 5 items assess the 
existence and placement of each hand. However, 
the hands need not indicate the correct time to 
receive full credit[45]

7. Rouleau system: The Rouleau scoring system 
is modeled after the Sunderland system but 
independently assesses three components of the 
drawing (integrity of the clock face, 2 points; 
presence and sequencing of numbers, 4 points; 
and presence and placement of hands, 4 points), 
yielding an overall 10‑point scale, with higher 
numbers indicating better performance[46]

8. Pfizer Inc., and Eisai Inc. System: The Pfizer 
Eisai scoring system 20 uses a 4‑point scale, with 
higher numbers indicating better performance. 
One point each is assigned for drawing a closed 
circle, including all 12 correct numbers, placing the 
numbers in correct positions, and placing the hands 
incorrect positions[47]

9. Alzheimer’s Disease (AD) Cooperative Study 
scoring system: The AD Cooperative Study scoring 
system uses a 5‑point scale, with higher numbers 
indicating better performance. One point each is 
assigned for drawing an approximately circular 
face, symmetry of number placement, correctness 
of numbers, presence of two hands, and hands 
showing correct length or time[48]

10. Watson quick screening system: For a quick 
screening of cognitive status, the method of Watson 
can be recommended, not because it is much 
better than the others in terms of sensitivity and 
specificity, but because of its simplicity. The subject 
is instructed to draw numbers within a predrawn 
circle 10 cm in diameter to make that circle look 
like the face of a clock. After completion, the clock 
face is divided into quadrants by drawing one line 
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through the center of the circle and the number 
12 and a second line perpendicular to the first 
line. The number of digits in each quadrant is 
counted. If a digit falls on the reference line, it is 
included in the quadrant that is clockwise to the 
line. The placing of any three digits in a quadrant 
is considered to be correct. An error score of one 
is assigned for each of the first three quadrants 
containing any erroneous number of digits and 
an error score of four is assigned for the fourth 
quadrant if it contains an erroneous number of 
digits. A maximum error score of seven can be 
obtained. The normal range for the score is 0–3. 
A score of 4 or greater in this scoring system has 
a sensitivity of 87%, a specificity of 82%, and a 
K = 0.70 for identifying dementia[49]

11. Tuokko system: Tuokko et al. include clock setting 
and clock reading in addition to clock drawing. The 
scoring for the clock drawing uses a series of 25 error 
types with no ceiling for the total score where more 
than 2 errors indicate impairment. The errors with 
highest differences between patients and controls 
were omissions and misplacement of numbers[50]

12. Lam et al.: The system established by Lam 
et al.  uses scores up to 10 points with a score 
higher than 3 indicating impairment. This system 
also uses both quantitative and qualitative elements 
and in addition the functions of copying and time 
setting.[51]

Other systems within cognition batteries
Borson et al. used a CDT system within a battery, the 
MiniCog, comprising of the CDT and a simple memory 
test (three‑word recall).[52] Royall et al.  developed the 
CLOX test, a CDT scoring system, which they mention 
is specifically designed to measure executive control 
functions. The patient is asked to draw a clock on an 
empty page and later to copy a clock.[53]

Jitapunkul et al. developed  and used the Clock 
Completion Scoring System to score the CDT in Thai 
patients with memory complaints. The system uses a 
10‑point score with a cutoff at 7 points. They reported 
problems in administering the CDT to an illiterate 
population and the preference of using a predrawn 
circle.[54]

Lin et al. derived a simplified system to differentiate 
early to mild AD in a population in Taiwan. Age 
and education were significantly related to the CDT 
although the correlation was low. They also developed 
a simplified CDT with only three items (hour hand, 
number 12, and difference between hands) and reported 
a good comparison between the simplified and the full 
version of the scoring system.[55]

CLASSIFICATION OF CLOCK DRAWING

Class 1: Bizarre clocks
These range from a few uninterpretable squiggles to 
perseverative use of numbers all around the perimeter. 
Some patients could not apply themselves well enough 
to make any mark at all.

Class 2: Major spacing abnormality
These clocks contain all the correct numbers but are 
spaced very poorly. All 12 numbers may be bunched 
around one side of the clock and if the bunching finishes 
with the 11 (or 12 if started with 1) before the 9 o’clock 
horizontal, a major spacing abnormality is present.

There may be several bunches of numbers (example 6). 
One number may be omitted or an extra number (usually 
a second 12) may be added. Multiple number omissions 
or additions belong to Class 1.

Class 3: Minor spacing abnormality
The numbers are correct, but spacing is slightly abnormal. 
If the numbers finish above the 9 o’clock horizontal, 
it is included here. When a more major spacing 
abnormality is recognized spontaneously (usually at 
the 3 or 6 location) and corrected normally for the 
remainder of the clock, or when there are single number 
errors with normal spacing, they are included here.

Class 4: Normal clocks
These are completely normal. Filling in 12, 3, 6, and 9 
only in the correct location is classed as normal.

The top six errors (wrong time, no hands, missing 
numbers, number substitutions, repetition, and refusal) 
are all easily observed by untrained individuals and 
require little judgment or subjective interpretation. 
An algorithm using these errors, plus refusal, had good 
specificity (88%) and sensitivity (71%) for dementia 
in this sample. These findings also suggest that many 
nondiscriminating errors may be safely ignored when 
using the CDT to screen for dementia.[56‑57]

CLINICAL UTILITY OF CLOCK DRAWING 
TEST

The CDT is a simple neuropsychological instrument that 
can be easily applied to reflect frontal and temporoparietal 
functioning.[58] The CDT was introduced initially as an 
indicator of constructional apraxia. From 1953 to 1986, 
the CDT was mainly used to screen visuoconstructional 
disorders associated with lesions in the parietal region 
of the brain. Constructional apraxia may occur in many 
neurological diseases, such as in patients with stroke 
sequelae and is often present in early dementia. In the 
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past two decades, the CDT has aroused considerable 
interest for its role in early screening of cognitive 
impairment, especially in Alzheimer’s dementia,[59] 
vascular dementia, the second most frequent diagnosis, 
and frontotemporal dementia are also thought to show 
deficits in executive functioning.[60,61]

Its contribution has also been investigated in the 
assessment and follow‑up of delirium, focal cerebral 
lesions, Huntington’s disease, schizophrenia, unilateral 
neglect, multiple sclerosis, among others.[62]

A variant of the CDT, “CLOX,” was able to distinguish 
between Alzheimer’s dementia and MCI, finding that 
subjects with MCI had worse verbal, visuospatial, and 
executive function skills than control subjects.[29]

The test taps into a wide range of cognitive domains 
that may be impaired early in the course of Alzheimer’s 
dementia, such as verbal understanding, memory, 
spatially coded knowledge, abstract thinking, planning, 
concentration, and visuoconstructive skills.[63] 
Visuoperceptual and visuomotor abilities to internally 
represent the clock face and to translate the mental 
representation into a motor program and visuoperception 
also guides the ongoing layout of the clock and monitors 
the output. Hemi‑attentional processes are needed to 
produce features on both sides of space, the linguistic 
system must provide the graphomotor representation on 
numbers, and executive function must coordinate the 
planning, organization, and simultaneous processing. 
This includes corrections and inhibition of incorrect 
responses such as perseveration. Memory is needed to 
remember the instruction to set the time and retrieve 
it once the clock face is complete, and finally, the time 
setting of 10 past 11 with the 2 recoded as 10 min 
past the hour cannot be stimulus‑driven but must rely 
on executive function.[64]

Poorer clock drawing performance is associated 
with known risk factors for Alzheimer’s dementia, 
such as older age, depression lower education level, 
and hypertension.[65] Education, age, and mood 
can influence the test results, with subjects of low 
education, advanced age, and depression performing 
more poorly.[66] The CDT may then be an apt means 
of measuring early cognitive decline, possibly before 
MMSE, or other screening tests.[67]

Advantages
The key benefits of CDT are simple and quick application 
having the potential to be less offensive, less threatening 
to patients, easily remembered, requires minimal 
equipment, is portable and can be administered to the 
hearing impaired (with written instructions if necessary), 
the very ill and the poorly educated and non‑English 

speakers to survey global cognitive functions. It is easy 
to document graphically in clinical records, and it can be 
used to document deterioration over time in dementia 
patients. Normal clock drawing ability reasonably 
excludes cognitive impairment. Therefore, it is an ideal 
screening tool for the GPs. For resident doctors, it is quick 
and easy to remember. Because of the high proportion of 
elderly admissions to hospital with cognitive impairment 
and the large numbers who remain undetected, a simple, 
sensitive screening test is required. The CDT fits the bill 
in this regard.

Irrespective of the scoring system was used, the 
CDT has been found to be effective in identifying 
mild‑to‑moderate dementia in a memory disorders 
clinic population and to correlate highly significantly 
with two commonly used measures of cognitive ability 
and a measure combining basic and instrumental 
activities of daily living (the Blessed Dementia 
Scale).[68] In addition, clock drawing performance was 
found to be independent of depressive symptoms as 
measured by the Hamilton Rating Scale for Depression 
and the Geriatric Depression Rating Scale.[69]

The CDT can be rapidly and easily administered by 
nonprofessional testers such as family members and 
office assistants, an advantage that could accelerate the 
inclusion of preliminary dementia screening procedures 
for clinical populations at risk.

Disadvantages
The effects of education remain controversial, with some 
researchers questioning the validity of clock drawing in 
lowly educated subjects. Although AD patients and 
comparison subjects could be differentiated with a 
relatively high degree of accuracy, the ratings were 
considerably less useful when making the distinction 
between a diagnosis of MCI and AD Therefore, while 
the CDT may be a good screening instrument for AD, it 
may not be a sensitive instrument for screening MCI.[70] 
Although the CDT has already been used widely for 
diagnosing dementia, it is still a subject for debate on 
whether the CDT is valid as a screening instrument 
for MCI.

The CDT appears to be less sensitive than these other 
instruments in detecting the earliest signs of dementia. 
The clock drawing task (and perhaps any single 
cognitive test) is therefore inappropriate as a diagnostic 
or screening instrument in very early dementia of 
Alzheimer’s type. Diagnosis should always be made in 
the context of a thorough clinical assessment, including 
performance on several tasks together.

When screening for MCI, the presence of an abnormal 
CDT in isolation (based on subjective clinician rating) 
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may result in a large number of false positive or false 
negative errors.[71] A problem with using the test as a 
diagnostic measure is that visuoconstructive dysfunction 
and other signs of cognitive dysfunction may interfere 
and that patients with demonstrated neglect may show 
no impairment or only slight impairment in clock 
drawing. It has therefore been recommended that the 
test not be used as a measure of visuospatial neglect. 
Verbal intelligence may compensate for left unilateral 
spatial neglect, thereby resulting in a false‑negative 
outcome.[71]

The discrepancy among the raters highlights the 
difficulty that clinicians face when scoring clocks 
subjectively. CDTs’ role in the detection of dementia 
is more relevant in the primary care context than in a 
specialist setting and that the many versions of CDTs 
are not necessarily comparable or equal in utility. 
Despite its popularity, there is no consensus on the most 
appropriate way to apply and score the CDT because of 
the large number of scoring systems available and their 
varying levels of complexity. This makes it difficult to 
compare study results.

Compared with the MMSE, it was found that the CDT 
lacks sensitivity and negative predictive value. Thus, 
the CDT alone would not be ideally suited to use as 
an initial screening tool followed by more definitive 
testing if necessary.

THE MINI‑MENTAL STATUS EXAMINATION

Method of administration and scoring
The MMSE was developed from items selected from 
different neuropsychological batteries and includes 
five sections: Orientation (10 points); registration 
(3 points); attention and calculation (5 points); recall 
(3 points); and language (9 points) for a total of 
30 points. Folstein acknowledges the MMSE’s limited 
sensitivity to frontal and subcortical changes and has 
recognized the need to add specific tests of frontal and 
executive function.[72]

The MMSE offers two tests of concentration, serial 
7’s, and spelling WORLD backwards, which are 
used interchangeably but may not have the same 
psychometric properties. These and other concerns 
about the administration and scoring of the MMSE 
have led to the developmental of variations including 
the Standardized MMSE (SMMSE)[73] and the 
modified MMSE (3MS).[74]

The standardized mini mental status examination
The standardized approach recommends explicit 
time limits on all the tasks. For orientation to 
place, items are asked in decreasing order from the 

largest unit size (e.g., country) to the smallest unit 
size (e.g., floor of the hospital). The three‑word 
memory and registration task are standardized to 
three specific words (apple, penny, and table). The 
SMMSE also offers alternative three‑word sets. 
Attention and concentration are tested only using the 
WORLD backwards task. Subjects are asked to spell 
WORLD forward first; however, and if not able to do 
this successfully, score zero. The three‑stage command 
provides the following specific instruction, “take this 
paper in your (nondominant) hand, fold the paper in 
half once with both hands, and put the paper down 
on the floor.” For the copy design task (intersecting 
pentagons), a score of one point is awarded only if a 
four‑sided figure is created by the overlapping of the 
two pentagons.[73]

Advantages
The MMSE appears to be useful as a good first step 
in the evaluation of cognitive status and maintains its 
original purpose in detecting cognitive decline over 
time. The utility of the MMSE extends to effectively 
recognizing mild AD. Incorrect responses for the items 
date, day of the week, and delayed recall can indicate 
mild AD.[75]

In the absence of depression, MMSE total score may 
differentiate between normal age‑associated memory 
symptoms and MCI (a possible prodromal state of 
AD). The MMSE is therefore capable of providing 
useful information necessary for physicians to pursue 
early treatment and/or referral of patients displaying 
early signs of cognitive decline.[76]

This is due in part to its psychometric properties such 
as excellent interrater reliability and good evidence of 
criterion and construct validity for dementia.[77]

Unlike the CDT, there is a standard scoring system for 
the MMSE, and no major variations exist worldwide. 
It has been translated into many languages worldwide, 
and a Hindi version for India exists.[78]

Disadvantages
Patients with high premorbid intelligence or education 
show a ceiling effect thus leading to false negatives. 
Greater age, limited education, foreign culture, and 
sensory impairment can produce false positives. 
Consequently, MMSE score needs adjustment for age 
and education.[79] In the Sao Paulo Ageing and Health 
Study, the MMSE was found to have an unacceptably 
high dementia misclassification for older illiterate 
adults at its regular cutoff point.[80] It is also described 
by general physicians as impractical because it takes 
15 min to administer.
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The MCI studies demonstrated very little value of the 
MMSE in making a diagnosis of MCI against healthy 
controls and modest rule‑out accuracy. It had similarly 
limited ability to help identify cases of Alzheimer’s 
dementia against MCI.[81]

Depression, an important differential diagnosis in the 
elderly population, was not well separated from normal 
elderly controls or MCI by the MMSE. Other studies 
have shown that detecting cognitive impairment due 
to depression requires more complex tasks involving 
executive function or speed. Due to the overlap in 
cutoff scores on the MMSE that separated controls 
from MCI (≤27) and from depression (≤28) subjects, 
caution should be exercised when patients’ overall score 
falls in this range. This finding also demonstrates that 
additional specific testing of mood is important for an 
elderly person with suspected cognitive decline.[82]

The MMSE often fails to identify executive dysfunction 
even if it is quite severe. Nine, there are detailed 
neuropsychological tests and more extensive bedside 
tests available to evaluate executive function 
specifically, but most of them are impractical for busy 
physicians.[83] A further concern is a recent suggestion 
that its widespread usage may result in users learning 
appropriate responses.[84]

UTILITY OF THE MINI‑MENTAL STATUS 
EXAMINATION IN CLINICAL PRACTICE

The MMSE is a brief assessment of mental state that 
is widely used to assess cognitive function in relation 
to dementia. Guidelines recommend the MMSE 
as a screening instrument for identifying cognitive 
impairment in older people in primary care that is 
suitable for inclusion in the assessment for patients over 
the age of 75 years.[85] An abnormal score (<26/30) 
remains an important signal that more evaluation and 
investigations may be necessary to diagnose dementia.

The MMSE has widely been used by clinicians and 
researchers in the treatment or study of late‑life 
depression (LLD). In addition, most clinicians are 
very familiar with this instrument, and many use it to 
estimate global cognitive performance or to screen for 
acute cognitive impairment. In clinical trials, it is often 
used to exclude subjects with cognitive impairment 
that may interfere with treatment or assessment of 
response.

Traditionally, a MMSE cutoff score of 24 has been used 
in clinical settings to detect cognitive impairment.[86] 
Similarly, cutoff scores of 24 or 25 and below have been 
used to exclude subjects from participating in LLD 
pharmacological and psychological treatment studies.[87]

Some additional points about the mini mental status 
examination
In 34 dementia studies and 5 MCI studies, it was 
determined that the best value of the MMSE was for 
ruling out a diagnosis of dementia in community and 
primary care where negative predictive values were 
98.5% and 95.7% respectively.[88]

Some studies have suggested that when these cutoff 
scores are used, the MMSE is neither sensitive nor 
specific in the detection cognitive impairment.

In an analysis conducted on MMSE scores in a large 
sample of patients with LLD who were categorized 
as being cognitively impaired or intact using a more 
comprehensive instrument, the Dementia Rating 
Scale 2. It hypothesized that at the traditional cutoff 
of 24, the MMSE has low sensitivity in the detection 
of cognitively impaired subjects with LLD and that 
increasing the cutoff score will significantly improve 
this sensitivity at the expense of a minimal reduction 
in specificity.[89]

Despite its clear limitations, the MMSE has proved 
resilient in the clinical arena for over 25 years.

THE CDT VERSUS THE MINI‑MENTAL 
STATUS EXAMINATION: CLINICAL 
POINTS

The CDT may have some clinical advantages over the 
MMSE:
1. The CDT may focus differently to the standard 

MMSE, and this be especially relevant as the 
earliest deficits that are manifested in AD, the most 
common form of dementia, may be visuospatial 
or visuospatial and executive functioning, even in 
those with high MMSE values[90,91]

2. The administration is easy and simple and puts 
less burden on the patient‑doctor relationship. 
It is rarely humiliating to the patient and its 
administration time is at least three times less than 
that of the MMSE. In addition, while observing 
the patient performing the task, the doctor gets 
important further information, for example, about 
the patient’s planning abilities. The CDT is not 
immune to confounding by education and language, 
but this appears to be less pronounced than other 
instruments such as the MMSE that rely more 
heavily on language

3. The CDT has acceptable validity in comparison 
with the MMSE using simple scoring by a nurse 
without special knowledge

4. When compared with the MMSE, an abnormal 
CDT can alert the admitting doctor to the 
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necessity for further testing. Rather than excluding 
cognitive impairment, the test is proposed as a 
simple and rapid tool for use by admitting junior 
staff to highlight possible cognitive impairment or 
other causes of abnormal MMSE testing, such as 
affective disorders and delirium; diagnoses which 
are frequently overlooked in such patients and can 
significantly influence patient management and 
response to treatment

5. The correlation of the CDT with other screening 
tests, including the “gold standard” MMSE, is 
good in most studies. A review of the literature 
demonstrates that the correlation between different 
CDTs and the MMSE score varies from moderate 
(r = 0.3) to high (r = 0.77). The highest 
correlations were found between the MMSE score 
and the Shulman scale[92]

6. Some authors argue that there may be a rationale for 
using both the MMSE and the CDT while screening 
for MCI or dementia, as the MMSE measures 
mostly verbal skills and so could miss patients with 
early dementia. However, this would considerably 
increase the time of administration and so impair 
one of the characteristics of a good screening test.[93]

CONCLUSIONS

The paper has reviewed the clinical usage of the CDT 
and MMSE in dementia screening. It has refrained from 
analyzing studies done using both the tests and rather 
focused on the administration, utility, advantages, 
and disadvantages of both these tests while positing a 
comparison between the two. This review hopes to serve 
as a clinical guideline for psychiatrists, psychologists, 
family physicians, and mental health professionals 
to choose a particular screening test for clinical and 
research purposes. Further studies on these two tests 
in varying geriatric populations in the Indian setting 
is warranted to determine further utility of these tests.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Ritchie K,  Lovestone S.  The dementias.  Lancet 
2002;360:1759‑66.

2. Milne A, Culverwell A, Guss R, Tuppen J, Whelton R. 
Screening for dementia in primary care: A review of the 
use, efficacy and quality of measures. Int Psychogeriatr 
2008;20:911‑26.

3. Petersen RC. Mild cognitive impairment. N Engl J Med 
2011;364:2227‑34.

4. Petersen RC, Doody R, Kurz A, Mohs RC, Morris JC, 

Rabins PV, et al. Current concepts in mild cognitive 
impairment. Arch Neurol 2001;58:1985‑92.

5. Dewey ME, Saz P. Dementia, cognitive impairment 
and mortality in persons aged 65 and over living in the 
community: A systematic review of the literature. Int J 
Geriatr Psychiatry 2001;16:751‑61.

6. Death J, Douglas A, Kenny RA. Comparison of clock 
drawing with Mini Mental State Examination as a screening 
test in elderly acute hospital admissions. Postgrad Med J 
1993;69:696‑700.

7. Tsou AY, Karlawish J, Quinn JF. Ethical, legal, and social 
issues in dementia. Dementia 2013;14:137‑49.

8. Molnar FJ, Patel A, Marshall SC, Man‑Son‑Hing M, 
Wilson KG. Clinical utility of office‑based cognitive 
predictors of fitness to drive in persons with dementia: 
A systematic review. J Am Geriatr Soc 2006;54:1809‑24.

9. Alagiakrishnan K, Marrie T, Rolfson D, Coke W, Camicioli R, 
Duggan D, et al. Simple cognitive testing (mini‑cog) 
predicts in‑hospital delirium in the elderly. J Am Geriatr 
Soc 2007;55:314‑6.

10. Ismail Z, Rajji TK, Shulman KI. Brief cognitive screening 
instruments: An update. Int J Geriatr Psychiatry 
2010;25:111‑20.

11. Wang L, van Belle G, Crane PK, Kukull WA, Bowen JD, 
McCormick WC, et al. Subjective memory deterioration and 
future dementia in people aged 65 and older. J Am Geriatr 
Soc 2004;52:2045‑51.

12. Reisberg B, Gauthier S. Current evidence for subjective 
cognitive impairment (SCI) as the pre‑mild cognitive 
impairment (MCI) stage of subsequently manifest 
Alzheimer’s disease. Int Psychogeriatr 2008;20:1‑16.

13. Ownby RL, Crocco E, Acevedo A, John V, Loewenstein D. 
Depression and risk for Alzheimer disease: Systematic 
review, meta‑analysis, and metaregression analysis. Arch 
Gen Psychiatry 2006;63:530‑8.

14. Luck T, Riedel‑Heller SG, Kaduszkiewicz H, Bickel H, 
Jessen F, Pentzek M, et al. Mild cognitive impairment in 
general practice: Age‑specific prevalence and correlate 
results from the German study on ageing, cognition and 
dementia in primary care patients (AgeCoDe). Dement 
Geriatr Cogn Disord 2007;24:307‑16.

15. Busse A, Hensel A, Gühne U, Angermeyer MC, 
Riedel‑Heller SG. Mild cognitive impairment: Long‑term 
course of four clinical subtypes. Neurology 2006;67:2176‑85.

16. Anthony JC, LeResche L, Niaz U, von Korff MR, 
Folstein MF. Limits of the ‘Mini‑Mental State’ as a screening 
test for dementia and delirium among hospital patients. 
Psychol Med 1982;12:397‑408.

17. Brodaty H, Clarke J, Ganguli M, Grek A, Jorm AF, 
Khachaturian Z, et al. Screening for cognitive impairment 
in general practice: Toward a consensus. Alzheimer Dis 
Assoc Disord 1998;12:1‑13.

18. Folstein M, Anthony JC, Parhad I, Duffy B, Gruenberg EM. 
The meaning of cognitive impairment in the elderly. J Am 
Geriatr Soc 1985;33:228‑35.

19. Shulman KI, Herrmann N, Brodaty H, Chiu H, Lawlor B, 
Ritchie K, et al. IPA survey of brief cognitive screening 
instruments. Int Psychogeriatr 2006;18:281‑94.

20. Black DA. Mental state and presentation of myocardial 
infarction in the elderly. Age Ageing 1987;16:125‑7.

21. Wimo A, Winblad B, Grafstrom M. The social consequences 
for families with Alzheimer’s disease patients: Potential 
impact of new drug treatment. Int J Geriatr Psychiatry 
1999;14:338‑47.

22. Blessed G, Tomlinson BE, Roth M. The association between 
quantitative measures of dementia and of senile change in 



Palsetia, et al.: Clock drawing test versus MMSE

Indian Journal of Psychological Medicine | Volume 40 | Issue 1 | January-February 2018 9

the cerebral grey matter of elderly subjects. Br J Psychiatry 
1968;114:797‑811.

23. Freyne A. Screening for dementia in primary care – A viable 
proposition? Ir J Psychol Med 2001;18:75‑7.

24. Ehreke L, Luck T, Luppa M, König HH, Villringer A, 
Riedel‑Heller SG. Clock Drawing Test – Screening utility 
for mild cognitive impairment according to different scoring 
systems: Results of the Leipzig Longitudinal Study of the 
Aged (LEILA 75+). Int Psychogeriatr 2011;23:1592‑601.

25. Borson S, Brush M, Gil E, Scanlan J, Vitaliano P, Chen J, 
et al. The Clock Drawing Test: Utility for dementia detection 
in multiethnic elders. J Gerontol A Biol Sci Med Sci 
1999;54:M534‑40.

26. Ainslie NK, Murden RA. Effect of education on the 
clock‑drawing dementia screen in non‑demented elderly 
persons. J Am Geriatr Soc 1993;41:249‑52.

27. Borson S, Scanlan J, Brush M, Vitaliano P, Dokmak A. The 
mini‑cog: A cognitive ‘vital signs’ measure for dementia 
screening in multi‑lingual elderly. Int J Geriatr Psychiatry 
2000;15:1021‑7.

28. Cockrell JR, Folstein MF. Mini‑Mental State Examination 
(MMSE). Psychopharmacol Bull 1988;24:689‑92.

29. Shulman KI. Clock‑drawing: Is it the ideal cognitive 
screening test? Int J Geriatr Psychiatry 2000;15:548‑61.

30. Paganini‑Hill A, Clark LJ, Henderson VW, Birge SJ. Clock 
drawing: Analysis in a retirement community. J Am Geriatr 
Soc 2001;49:941‑7.

31. Cacho J, Benito‑León J, García‑García R, Fernández‑Calvo B, 
Vicente‑Villardón JL, Mitchell AJ. Does the combination of 
the MMSE and Clock Drawing Test (mini‑clock) improve the 
detection of mild Alzheimer’s disease and mild cognitive 
impairment? J Alzheimers Dis 2010;22:889‑96.

32. Shulman KI, Shedletsky R, Silver IL. The challenge of time: 
Clock‑drawing and cognitive function in the elderly. Int J 
Geriatr Psychiatry 1986;1:135‑40.

33. Folstein MF, Folstein SE, McHugh PR. “Mini‑mental 
state”. A practical method for grading the cognitive state 
of patients for the clinician. J Psychiatr Res 1975;12:189‑98.

34. Mashta O. Number of people in UK with dementia will more 
than double by 2050. BMJ 2007;334:447.

35. Flicker C, Ferris SH, Reisberg B. Mild cognitive 
impairment in the elderly: Predictors of dementia. Neurology 
1991;41:1006‑9.

36. Petersen RC, Smith GE, Waring SC, Ivnik RJ, Tangalos EG, 
Kokmen E.  Mild cognitive impairment:  Clinical 
characterization and outcome. Arch Neurol 1999;56:303‑8.

37. Petersen RC, O’Brien J. Mild cognitive impairment should 
be considered for DSM‑V. J Geriatr Psychiatry Neurol 
2006;19:147‑54.

38. Berit A, Dehljn O. Clock‑Drawing Test. Age Ageing 
1998;27:399‑403.

39. Pinto E, Peters R. Literature review of the Clock Drawing 
Test as a tool for cognitive screening. Dement Geriatr Cogn 
Disord 2009;27:201‑13.

40. Lee H, Lawlor BA. State‑dependent nature of the clock 
drawing task in geriatric depression. J Am Geriatr Soc 
1995;43:796‑8.

41. Förstl H, Burns A, Levy R, Cairns N. Neuropathological 
basis for drawing disability (constructional apraxia) in 
Alzheimer’s disease. Psychol Med 1993;23:623‑9.

42. Lee H, Swanwick GR, Coen RF, Lawlor BA. Use of the 
clock drawing task in the diagnosis of mild and very mild 
Alzheimer’s disease. Int Psychogeriatr 1996;8:469‑76.

43. Wolf‑Klein GP, Silverstone FA, Levy AP, Brod MS. Screening 
for Alzheimer’s disease by clock drawing. J Am Geriatr Soc 
1989;37:730‑4.

44. Ferrucci L, Cecchi F, Guralnik JM, Giampaoli S, Lo 
Noce C, Salani B, et al. Does the Clock Drawing Test 
predict cognitive decline in older persons independent of 
the Mini‑Mental State Examination? The FINE Study Group. 
Finland, Italy, The Netherlands Elderly. J Am Geriatr Soc 
1996;44:1326‑31.

45. Shulman K, Gold D, Cohen C, Zucchero C. Clock‑drawing 
and dementia in the community: A longitudinal study. Int 
J Geriatr Psychiatry 1993;8:487‑96.

46. Rouleau I, Salmon DP, Butters N. Longitudinal analysis of 
clock drawing in Alzheimer’s disease patients. Brain Cogn 
1996;31:17‑34.

47. Powlishta KK, Von Dras DD, Stanford A, Carr DB, Tsering C, 
Miller JP, et al. The Clock Drawing Test is a poor screen for 
very mild dementia. Neurology 2002;59:898‑903.

48. Fleisher AS, Sowell BB, Taylor C, Gamst AC, Petersen RC, 
Thal LJ; Alzheimer’s Disease Cooperative Study. Clinical 
predictors of progression to Alzheimer disease in amnestic 
mild cognitive impairment. Neurology 2007;68:1588‑95.

49. Brodaty H, Moore CM. The Clock Drawing Test for 
dementia of the Alzheimer’s type: A comparison of three 
scoring methods in a memory disorders clinic. Int J Geriatr 
Psychiatry 1997;12:619‑27.

50. Tuokko H, Hadjistavropoulos T, Rae S, O’Rourke N. 
A comparison of alternative approaches to the scoring of 
clock drawing. Arch Clin Neuropsychol 2000;15:137‑48.

51. Lam LC, Chiu HF, Ng KO, Chan C, Chan WF, Li SW, 
et al. Clock‑face drawing, reading and setting tests in the 
screening of dementia in Chinese elderly adults. J Gerontol 
B Psychol Sci Soc Sci 1998;53:P353‑7.

52. Borson S, Brush M, Gil E, Scanlan J, Vitaliano P, Chen J, 
et al. The Clock Drawing Test: Utility for dementia detection 
in multiethnic elders. J Gerontol Series A: Biomed Sci Med 
Sci 1999;54:M534‑40.

53. Royall DR, Mulroy AR, Chiodo LK, Polk MJ. Clock drawing is 
sensitive to executive control: A comparison of six methods. 
J Gerontol B Psychol Sci Soc Sci 1999;54:P328‑33.

54. Jitapunkul S, Worakul P, Kiatprakoth J. Validity of clinical 
use of the clock‑drawing test in Thai elderly patients with 
memory problems. J Med Assoc Thai 2000;83:342‑7.

55. Lin KN, Wang PN, Chen C, Chiu YH, Kuo CC, Chuang YY, et al. 
The three‑item clock‑drawing test: A simplified screening 
test for Alzheimer’s disease. Eur Neurol 2003;49:53‑8.

56. Sunderland T,  Hil l  JL,  Mellow AM, Lawlor BA, 
Gundersheimer J, Newhouse PA, et al. Clock drawing in 
Alzheimer’s disease. A novel measure of dementia severity. 
J Am Geriatr Soc 1989;37:725‑9.

57. Cacho J, García‑García R, Arcaya J, Vicente JL, Lantada N. 
A proposal for application and scoring of the Clock Drawing 
Test in Alzheimer’s disease. Rev Neurol 1999;28:648‑55.

58. Mendez MF, Ala T, Underwood KL. Development of scoring 
criteria for the clock drawing task in Alzheimer’s disease. 
J Am Geriatr Soc 1992;40:1095‑9.

59. Watson YI, Arfken CL, Birge SJ. Clock completion: An 
objective screening test for dementia. J Am Geriatr Soc 
1993;41:1235‑40.

60. Wang P, Shi L, Zhao Q, Hong Z, Guo Q. Longitudinal changes 
in Clock Drawing Test (CDT) performance before and after 
cognitive decline. PLoS One 2014;9:e97873.

61. Aprahamian I. The Clock Drawing Test: A review of its 
accuracy in screening for dementia. Dement Neuropsychol 
2009;3:74‑80.

62. Juby A, Tench S, Baker V. The value of clock drawing in 
identifying executive cognitive dysfunction in people with 
a normal Mini‑Mental State Examination score. CMAJ 
2002;167:859‑64.



Palsetia, et al.: Clock drawing test versus MMSE

10 Indian Journal of Psychological Medicine | Volume 40 | Issue 1 | January-February 2018

63. Storey JE, Rowland JT, Basic D, Conforti DA. Accuracy 
of the Clock Drawing Test for detecting dementia in a 
multicultural sample of elderly Australian patients. Int 
Psychogeriatr 2002;14:259‑71.

64. Tuokko H, Hadjistavropoulos T, Miller JA, Beattie BL. The 
Clock Test: A sensitive measure to differentiate normal 
elderly from those with Alzheimer disease. J Am Geriatr 
Soc 1992;40:579‑84.

65. Teng EL, Hasegawa K, Homma A, Imai Y, Larson E, Graves A, 
et al. The Cognitive Abilities Screening Instrument (CASI): 
A practical test for cross‑cultural epidemiological studies 
of dementia. Int Psychogeriatr 1994;6:45‑58.

66. Cahn‑Weiner DA, Williams K, Grace J, Tremont G, 
Westervelt H, Stern RA. Discrimination of dementia 
with lewy bodies from Alzheimer disease and Parkinson 
disease using the Clock Drawing Test. Cogn Behav Neurol 
2003;16:85‑92.

67. Ishiai S, Sugishita M, Ichikawa T, Gono S, Watabiki S. 
Clock‑Drawing Test and unilateral spatial neglect. 
Neurology 1993;43:106‑10.

68. Libon DJ, Swenson RA, Barnoski EJ, Sands LP. Clock 
drawing as an assessment tool for dementia. Arch Clin 
Neuropsychol 1993;8:405‑15.

69. Kirby M, Denihan A, Bruce I, Coakley D, Lawlor BA. The 
Clock Drawing Test in primary care: Sensitivity in dementia 
detection and specificity against normal and depressed 
elderly. Int J Geriatr Psychiatry 2001;16:935‑40.

70. Nishiwaki Y, Breeze E, Smeeth L, Bulpitt CJ, Peters R, 
Fletcher AE. Validity of the Clock‑Drawing Test as a 
screening tool for cognitive impairment in the elderly. Am 
J Epidemiol 2004;160:797‑807.

71. McKhann G, Drachman D, Folstein M, Katzman R, Price D, 
Stadlan EM. Clinical diagnosis of Alzheimer’s disease: 
Report of the NINCDS‑ADRDA Work Group under the 
auspices of Department of Health and Human Services Task 
Force on Alzheimer’s Disease. Neurology 1984;34:939‑44.

72. Benson AD, Slavin MJ, Tran TT, Petrella JR, Doraiswamy PM. 
Screening for early Alzheimer’s disease: Is there still a 
role for the Mini‑Mental State Examination? Prim Care 
Companion J Clin Psychiatry 2005;7:62‑9.

73. Vertesi A, Lever JA, Molloy DW, Sanderson B, Tuttle I, 
Pokoradi L, et al. Standardized Mini‑Mental State 
Examination. Use and interpretation. Can Fam Physician 
2001;47:2018‑23.

74. Tombaugh TN, McDowell I, Kristjansson B, Hubley AM. 
Mini‑Mental State Examination (MMSE) and the modified 
MMSE (3MS): A psychometric comparison and normative 
data. Psychol Assess 1996;8:48‑68.

75. Ward A, Caro JJ, Kelley H, Eggleston A, Molloy W. Describing 
cognitive decline of patients at the mild or moderate stages 
of Alzheimer’s disease using the Standardized MMSE. Int 
Psychogeriatr 2002;14:249‑58.

76. Rajji TK, Miranda D, Mulsant BH, Lotz M, Houck P, 
Zmuda MD, et al. The MMSE is not an adequate screening 
cognitive instrument in studies of late‑life depression. 
J Psychiatr Res 2009;43:464‑70.

77. Chiu HF, Lee HC, Chung WS, Kwong PK. Reliability and 
validity of the Cantonese version of Mini‑Mental State 
Examination: A preliminary study. Hong Kong J Psychiatry 
1994;4:25‑35.

78. Tiwari SC, Tripathi RK, Kumar A. Applicability of the 
Mini‑Mental State Examination (MMSE) and the Hindi 
Mental State Examination (HMSE) to the urban elderly in 
India: A pilot study. Int Psychogeriatr 2009;21:123‑8.

79. Pritchard E, Dewing J. Screening for dementia and 
depression in older people. Nurs Stand 1999;14:46‑52.

80. Herrera E Jr., Caramelli P, Silveira AS, Nitrini R. Epidemiologic 
survey of dementia in a community‑dwelling Brazilian 
population. Alzheimer Dis Assoc Disord 2002;16:103‑8.

81. Mitchell AJ. A meta‑analysis of the accuracy of the 
Mini‑Mental State Examination in the detection of 
dementia and mild cognitive impairment. J Psychiatr Res 
2009;43:411‑31.

82. Lonie JA, Tierney KM, Ebmeier KP. Screening for mild 
cognitive impairment: A systematic review. Int J Geriatr 
Psychiatry 2009;24:902‑15.

83. Insel K, Morrow D, Brewer B, Figueredo A. Executive 
function, working memory, and medication adherence 
among older adults. J Gerontol B Psychol Sci Soc Sci 
2006;61:P102‑7.

84. Shulman KI, Cohen CA, Kirsh FC, Hull IM, Champine PR. 
Assessment of testamentary capacity and vulnerability to 
undue influence. Am J Psychiatry 2007;164:722‑7.

85. Moore V, Wyke MA. Drawing disability in patients with 
senile dementia. Psychol Med 1984;14:97‑105.

86. Weuve J, Kang JH, Manson JE, Breteler MM, Ware JH, 
Grodstein F. Physical activity, including walking, and 
cognitive function in older women. JAMA 2004;292:1454‑61.

87. Haller J, Weggemans RM, Ferry M, Guigoz Y. Mental health: 
Mini‑Mental State Examination and geriatric depression 
score of elderly Europeans in the SENECA study of 1993. 
Eur J Clin Nutr 1996;50 Suppl 2:S112‑6.

88. McDowell I, Kristjansson B, Hill GB, Hébert R. Community 
screening for dementia: The Mini Mental State Exam (MMSE) 
and Modified Mini‑Mental State Exam (3MS) compared. 
J Clin Epidemiol 1997;50:377‑83.

89. van Ojen R, Hooijer C, Bezemer D, Jonker C, Lindeboom J, 
van Tilburg W. Late‑life depressive disorder in the 
community. I. The relationship between MMSE score and 
depression in subjects with and without psychiatric history. 
Br J Psychiatry 1995;166:311‑5, 319.

90. Kelman HR, Thomas C, Kennedy GJ, Cheng J. Cognitive 
impairment and mortality in older community residents. 
Am J Public Health 1994;84:1255‑60.

91. Creavin ST, Wisniewski S, Noel‑Storr AH, Trevelyan CM, 
Hampton T, Rayment D, et al .  Mini‑Mental State 
Examination (MMSE) for the detection of dementia 
in clinically unevaluated people aged 65 and over in 
community and primary care populations. Cochrane Libr 
2016;Issue:1CD011145.

92. Ricci M, Pigliautile M, D’Ambrosio V, Ercolani S, 
Bianchini C, Ruggiero C, et al. The clock drawing test as a 
screening tool in mild cognitive impairment and very mild 
dementia: a new brief method of scoring and normative data 
in the elderly. Neurol Sci 2016;37:867‑73.

93. Yang L, Yan J, Jin X, Jin Y, Yu W, Xu S, et al. Estimation 
of diagnostic performance of dementia screening 
tests: Mini‑Mental State Examination, Mini‑Cog, Clock 
Drawing test and Ascertain Dementia 8 questionnaire. 
Aging Ment Health 2017;1:1‑5.


