
141

Fahime Ghavidel1, Javad Salehi Fadardi1*, Fereshteh Sedaghat2, Zahra Tabibi1

1. Department of Clinical Psychology, Faculty of Education and Psychology, Ferdowsi University of Mashhad, Mashhad, Iran.
2. Cognitive Science Research Center, Mashhad University of Medical Sciences, Mashhad, Iran.

* Corresponding Author: 
Javad Salehi Fadardi, PhD
Address: Department of Psychology, Faculty of Education and Psychology, Ferdowsi University of Mashhad, Mashhad, Iran.
Tel: +98 (935) 5932713
E-mail: ghavidel_29@yahoo.com

Objective: Mini-mental state examination, a nonspecific measure of global cognitive function, 
and the clock drawing test, a very concise and specific measure of cognitive function, are 
among the most widely used screening tests for cognitive dysfunction. The present research 
aimed to examine the correspondence between MMSE and CDT scores. 

Methods: A total of 70 older adults (mean(SD) age=69.70(6.41) y) were selected by convenience 
sampling method from two local health centers from the same civil servant area in Mashhad City, 
Iran. They completed MMSE and CDT tests. Mann–Whitney U test and Spearman correlation 
were used for analyzing the data. 

Results: Results showed a significant correlation between CDT and MMSE total score. Also 
the older adults’ performance on MMSE and CDT were significantly related to their level of 
education and gender, but not age. 

Conclusion: The correlation between the MMSE and CDT test scores was high. Although one 
test cannot be replaced for the other, the CDT is a simple test that can be used for fast initial 
screening of cognitive performance among the elderly. 
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1. Introduction

he main challenge of the 20th century was 
to survive, but the challenge of this cen-
tury is the quality of life (Canbaz, Sunter, 
Dabak, & Peksen, 2003). The quality of 
life in aging is affected by three important 

factors: physical, emotional, and cognitive health (Lee, 
Ko, & Lee, 2006). Cognitive health in older age includes 

maintaining cognitive abilities that promote social in-
teractions, goal-seeking, independence, and adjusting 
with age-related cognitive decline (Hendrie et al., 2006). 
While a society grows older, the risk of age-related cog-
nitive decline and dementia also increases.

In the next 40 years, the world’s population over 60 will 
be doubled; 52% of them live in Asia and 40% of total 
elderly population live in developed countries (Center, 
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2007). According to the 2007 census, Iran with more than 
7.27% aged population over 60 years has become an ag-
ing country and in the next 15 years, this percentage will 
reach 10.7. According to Figure 1, the Iranian population 
is getting old (Darabi, Torkashvand, & Latifi, 2012). 

Thus, there is an increasing need for developing tools 
that quickly and reliably screen for elderly people at risk of 
cognitive disorders. Early detection of cognitive disorders 
in older adults can promote timely intervention. A short 
but sensitive screening tool for early diagnosis of dementia 
may help make initial distinctions between elderlies ex-
periencing age-related cognitive decline and those expe-
riencing cognitive deficits related to dementing disorders 
such as Alzheimer disease (Solomon et al., 1998).

Among the most widely used screening tests for cog-
nitive functions are the Mini-Mental State Examination 
(MMSE) and the Clock Drawing Test (CDT). MMSE is 
a commonly used screening tool for cognitive impair-
ment in older adults. The test can be used to distinguish 
between older adults with and without neuropsychiatric 
disorders and as a follow up test to measure the progress 
of the disorder across time (Cacho et al., 2010). MMSE 
asks questions that assess 5 areas of cognitive function-
ing (i.e., orientation, immediate memory, attention/con-
centration, delayed recall, language) (Shigemori, Ohgi, 
Okuyama, Shimura, & Schneider, 2010). The results of 
a few surveys indicate that the MSSE has become the 
most commonly used cognitive test by the health pro-
fessionals such that approximately 9 out of 10 experts 
have reported using the test predominantly (Cacho et al., 
2010). Farmer and his colleagues (1995) showed that in 
elderly people with baseline MMSE>23, education was 
a significant predictor of cognitive decline, not only in 
the elderly but also in younger participants. Cognitive 

function measured by the MMSE decreased with age 
(Butler, Ashford, & Snowdon, 1996).

CDT is widely used as a quick measure of cognitive im-
pairment and dementia in primary care units (Shulman, 
2000). Although CDT is a simple task, it requires most 
brain regions to generate a complete version of a clock 
face. When a subject is first given the verbal command to 
“draw a clock”, A) his or her temporal lobes decode the 
verbal information into semantic knowledge (Gazzaniga, 
Ivry, & Mangun, 2002), B) hippocampal regions, which 
are responsible for long-term visual memory get activat-
ed to regenerate an appropriate clock face layout (Bauer, 
Grande, & Valenstein, 2003), C) parietal lobe manage ac-
curate visual perception needed to guide the recreation of 
a clock’s spatial arrangement (Jouk & Tuokko, 2012), D) 
frontal lobes responsible for executive functions assist in 
the planning, organization, and coordination of all mul-
tiple steps of clock drawing, monitoring and correcting 
for any errors, and E) motor cortex executes the draw-
ing of the clock. It becomes clear that CDT relies on the 
integration of a wide variety of cortical and subcortical 
regions (Gazzaniga et al., 2002). Ferri and his colleagues 
(2005) found that age, sex, and educational level have 
statistically significant effects on CDT test scores. Older 
age and male gender are associated with lower perfor-
mance on MMSE and CDT (Ferri et al., 2005). And there 
is a significant relationship between education and CDT 
performance (Fabricio, Aprahamian, & Yassuda, 2014).

Although the correlation between MMSE and CDT in 
the elderly has been studied in other countries (Shulman, 
Pushkar Gold, Cohen, & Zucchero, 1993; Schramm et 
al., 2002), there was no study addressing the strength 
of the relationship between the two tests among Iranian 
population of older adults. However, there was only one 
study which assessed reliability and validity of CDT in 
Iranian older population (Sadeghipour Roodsari, Akbari 
Kamrani, Foroughan, Mohammadi, & Karimloo, 2013). 
Hence, the present study of older adults evaluated the 
correlation between these two tests, and also the effect 
of three important factors; gender, age and educational 
level on MMSE and CDT performance.

A decline in memory and cognitive function is consid-
ered by many authorities to be a normal consequence of 
aging. Increased life expectancy does not associate with 
decreasing disabilities before death; despite the longer 
life, the older adults experience much disability until 
death that cause considerable suffering for them, their 
families, and incur huge socioeconomic costs to society 
(Sherwin, 2006). Therefore, prevention and treatment of 
cognitive impairment is important for aging population 

Figure 1. The The percentage of elderly in the population 
of Iran over the period 1330-1430 AH (1951-2051) (Darabi 
et al., 2012)
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(Bae et al., 2015). In this regard, timely assessment and 
screening to identify older adults who are at risk of cog-
nitive impairment seem necessary.

2. Methods

Participation in the study was voluntary and participants 
did not receive any monetary or other forms of incentives 
for their participation. The study population consisted 
of older adults aged over 60 years who referred to lo-
cal health centers of Mashhad City with no Alzheimer 
disease or other cognitive disorders. A total of 70 healthy 
non-clinical sample of older adults were selected via con-
venience sampling method from two local health cen-
ters from the same civil servant area in Mashhad with 
the mean (SD) age of 69.70(6.41) years; (range=61-82 
years); 57% females; mean (SD) years of education of 
10.61(3.49) years. The inclusion criteria were as follows: 
1) aged between 60 and 85 years; 2) Speak Persian as the 
native language; Exclusion criteria were as follows: hav-
ing Alzheimer disease and a history of neurological dis-
orders, 2) unwillingness to participate in the study, 3) Ex-
clusion criteria were having no history of psychiatric and 
neurological disorders, 4) having no information about 
potential diagnosis indicative of compromised cognition.

The study was approved by Ethics Committee of Fer-
dowsi University of Mashhad. All participants completed 
the CDT and MMSE. Participants were tested individu-
ally in a quiet room at the health center. The test adminis-
tration took approximately 15 minutes. Participants com-
pleted the MMSE and CDT in a fixed order. For the CDT, 
they were presented with a blank paper and a pencil, and 
were given the following instructions: “I would like you 
to draw a clock, put in all the numbers, and set the hands 
for 10 past 11.” A pre-drawn circle was not provided. For 
the MMSE, the participants were asked individually by 
the examiner and noted their answers.

MMSE was designed by Flosetin more than 40 years 
ago in 1975 as a practical method of grading cognitive 
impairment (Folstein, Folstein, & McHugh, 1975). The 
maximum score of MMSE is 30. It measures 5 cognitive 
domains: orientation to time and place, memory, atten-
tion and calculation, and language. Scores lower than 25 
indicate cognitive impairment. Its test-retest reliability 
and the inter-rater reliability are 0.89 and 0.82, respec-
tively (Koch, Gürtler, & Szecsey, 2005). The psychomet-
ric properties of MMSE evaluated in Iran, represent the 
reliability and validity of MMSE as 0.78; and at the cut 
point of 21, it showed 90% sensitivity and 84% specific-
ity (Foroughan, Jafari, Shirin Bayan, Ghaem Magham 
Faraahani, & Rahgozar, 2008).

CDT is one of the seven neuropsychological tests 
most frequently used to assess cognitive functions in ag-
ing (Faria, Alves, & Charchat-Fichman, 2015). It was 
introduced in the early 20th century as an indicator of 
constructional apraxia (it is characterized by an inability 
or difficulty to build, assemble, or draw objects despite 
the patient’s understanding of the task, the instructions, 
and his/her capabilities and willingness to complete it) 
(Guérin, Ska, & Belleville, 1999). In 1986, Shulman and 
his colleagues published the first study associating CDT 
with the screening of elderly patients with cognitive dis-
orders. Although CDT is a specific indicator of executive 
functions, the test assesses many cognitive skills that may 
be involved in early stage of Alzheimer disease, such as 
short-term memory, spatial orientation, abstract thinking, 
planning, concentration, executive and visuospatial skills 
(Aprahamian, Martinelli, Neri, & Yassuda, 2009).

This test requires the subject to draw the face of a clock 
with numbers and set the hands to “10 after 11.” There are 
also several scoring methods for this test (Solomon et al., 
1998) and we used Shulman scoring system. The results 
are classified into 5 categories from 1 to 5, (Shulman et al., 
1993), where 0 indicates a plot which has no reasonable 
resemblance to a clock, 1 denotes severe level of disorgani-
zation, 2 indicates moderate visuospatial disorganizations 
of times, 3 refers to inaccurate representation of 10 after 11 
with only minor deviations, 4 indicates minor visuospatial 
errors, and 5 denotes a perfect clock. Test-retest correlation 
using these categories was 0.89 and inter-rater correlation 
achieved 0.81. Its specificity and sensitivity appear to be 
slightly lower compared to the MMSE (Koch et al., 2005). 
The psychometric properties of CDT were evaluated in 
Iran, and would result in the test-retest reliability of 0.554 
and ICC for inter-rater reliability was 0.96 (Sadeghipour 
Roodsari et al., 2013). CDT is quicker and easier to ad-
minister since there is no need for special materials.

3. Results

A correlation matrix was calculated among the MMSE 
and CDT, gender, age (<75 years or ≥75 years of age) 
and educational level (0-6, 6-12, and 12 year and higher). 
Because the distribution of data was not normal, Spear-
man’s correlation coefficient (ρ), a nonparametric test, 
was used. Table 1 presents the sociodemographic char-
acteristics of the study population. The mean age was 
69.70 years (SD=6.41) with a range of 61 to 88 years and 
57% of participants were women. The median MMSE 
score was 28.5 (range 23–30). The median CDT score 
was 4.5 (range=2-5). Score distribution of both tests in 
the total sample and according to gender, age and educa-
tional level are presented in Table 2.
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The MMSE score distribution for each CDT score 
in the total sample is shown in Figure 2. The higher 
the CDT score, the higher the MMSE scores would be. 
Thus, there is an increasing need for developing tools 
that quickly and reliably screen for elderly people at 
risk of cognitive disorders. Early detection of cogni-
tive disorders in older adults can promote timely inter-
vention. A short but sensitive screening tool for early 
diagnosis of dementia may help make initial distinc-
tions between elderlies experiencing age-related cog-
nitive decline and those experiencing cognitive defi-
cits related to dementing disorders such as Alzheimer 
disease (Solomon et al., 1998).

Among the most widely used screening tests for cog-
nitive functions are the mini-mental state examination 
(MMSE) and the Clock Drawing Test (CDT). MMSE 
is a commonly used screening tool for cognitive impair-
ment in older adults. The test can be used to distinguish 
between older adults with and without neuropsychiatric 
disorders and as a follow up test to measure the progress 
of the disorder across time (Cacho et al., 2010). MMSE 
asks questions that assess 5 areas of cognitive func-
tioning (i.e., orientation, immediate memory, attention/
concentration, delayed recall, language) (Shigemori et 
al., 2010). The results of a few surveys indicate that the 
MSSE has become the most commonly used cognitive 

Table 1. Sociodemographic characteristics of the study sample of Iranian older adults

No. %

Total sample 70 100

Gender
Men 28 40

Women 42 60

Age (y)
<75 54 77.15

≥75 16 22.85

Education (y)

0-6 20 28.57

6-12 37 52.85

>12 13 18.57

Table 2. Mini-Mental State Examination (MMSE) and Clock Drawing Test (CDT) score distribution in the study sample of 
Iranian older adults

MMSE CDT

Mean±SD Median Mean±SD Median

Total sample 28.04±1.72 28.5 4.41±0.77 5

Gender
Men 27.52±1.45 27  4.07±0.92 4

Women 28.39±1.81 29  4.63±0.58 5

Age (y)
<75 28.14±1.82 29  4.47±0.73 5

≥75 27.81±1.42 28  4.19±0.91 4.5

Education (y)

0-6 26.95±1.61 27  4±0.73 4

6-12 28.46±1.57 29  4.54±0.80 5

>12 28.64±1.63 29  4.73±0.47 5

MMSE=Mini Mental State Examination score; A&C=Attention and Calculation; CDT=Clock Drawing Test
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test by the health professionals such that approximately 
9 out of 10 experts have reported using the test predomi-
nantly (Cacho et al., 2010). Farmer and his colleagues 
(1995) showed that in elderly people with baseline 
MMSE>23, education was a significant predictor of cog-
nitive decline, not only in the elderly but also in younger 
participants. Cognitive function measured by the MMSE 
decreased with age (Butler, et al., 1996).

CDT has been also broadly used as a quick measure 
of cognitive impairment and dementia in primary care 
(Shulman, 2000). Although CDT is a simple task, it re-
quires most of the brain regions to generate a complete 
version of a clock face. When a subject is first given the 
verbal command to “draw a clock,” A), temporal lobes 
decodes the verbal information into semantic knowledge 
(Gazzaniga et al., 2002), B), hippocampal regions, which 
are responsible for long-term visual memory should be 
activated to retrieve mechanisms needed to regenerate 
an appropriate clock face layout (Bauer et al., 2003), 
C), parietal lobe should manage accurate visual percep-
tion that is needed to guide the recreation of a clock’s 
spatial arrangement (Jouk & Tuokko, 2012), D), frontal 
lobes responsible for executive functions assist in the 
planning, organization, and coordination of all multiple 
steps of clock drawing, monitoring and correcting for 
any errors, and E) motor cortex must execute the draw-

ing of the clock. It becomes clear that CDT relies on the 
integration of a wide variety of cortical and subcortical 
regions (Gazzaniga et al., 2002). Ferri and his colleagues 
(1991) found that age, sex, and educational level have 
statistically significant effects on CDT test scores. Older 
age and male gender are associated with lower perfor-
mance on MMSE and CDT (Ferri et al., 2005). And 
there is a significant relationship between education and 
CDT performance (Fabricio et al., 2014).

Although the correlation between MMSE and CDT in 
the elderly has been studied in other countries (Shulman 
et al., 1993; Schramm et al., 2002), there was no study ad-
dressing the strength of the relationship between the two 
tests among Iranian population of older adults. However, 
there was only one study which assessed reliability and 
validity of CDT in Iranian older population (Sadeghipour 
Roodsari et al., 2013). Hence, the present study of older 
adults evaluated the correlation between these two tests, 
and also the effect of three important factors; gender, age 
and educational level on MMSE and CDT performance.

A decline in memory and cognitive function is consid-
ered by many authorities to be a normal consequence of 
aging. Increased life expectancy does not associate with 
decreasing disabilities before death; despite the longer 
life, the older adults experience much disability until 
death that cause considerable suffering for them, their 
families, and incur huge socioeconomic costs to society 
(Sherwin, 2006). Therefore, prevention and treatment of 
cognitive impairment is important for aging population 
(Bae et al., 2015). In this regard, timely assessment and 
screening to identify older adults who are at risk of cog-
nitive impairment seem necessary.

4. Discussion

The early diagnosis of cognitive impairment and effi-
cient interventions allow the elderly to maintain social 
interaction, abilities to function independently, func-
tional recovery from illness, and to cope with residual 
functional deficits and finally can increase the quality of 
life in the elderly (Centers for Disease Control and Pre-
vention, & Alzheimer's Association, 2007). The present 

Table 3. Spearman Correlations coefficients between all Variables

Characteristics Education Gender Age CDT

MMSE 0.43** 0.31** 0.28 0.56**

CDT 0.35** 0.33** 0.22

**P<0.05

 Figure 2. Distribution of Mini-Mental State Examination 
(MMSE) scores according to Clock Drawing Test (CDT) 
scores in the study sample of Iranian older adults
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study aimed to assess the relationship between CDT and 
MMSE in a nonclinical sample of 70 Iranians elderly.

The correlation between the MMSE and CDT was 
moderate (P=0.56) in this population of Iranian older 
adults with different educational level. This value was 
similar to the median Spearman correlation coefficient 
obtained in 8 studies (ρ=0.58) (Fuzikawa, Lima-Costa, 
Uchôa, & Shulman, 2007). Our study showed that older 
adults who received high scores in MMSE, have also 
good performance on CDT. Furthermore, there was a 
significant correlation between years of education and 
MMSE score (ρ=0.43) and also CDT score (ρ=0.33). 

Likewise according to the result of Mann-Whitney U 
test, well-educated population are expected to obtain a 
high MMSE and CDT score. It showed that elderlies with 
high educational level received high scores in MMSE and 
also CDT. That is older adults with a higher educational 
level had a better cognitive function. We conclude that 
higher education might have protective effects in cogni-
tive decline in old ages. This finding supports the passive 
theory of cognitive reserve; that is, higher levels of edu-
cation are associated with better cognitive performance 
than lower level of education, a capability that may well 
be extended into the elderly postponing the onset of cog-
nitive decline (Lenehan, Summers, Saunders, Summers, 
& Vickers, 2014). This result is consistent with previous 
studies which demonstrated the association of education 
with better performance in cognitive domains (Tucker-
Drob, Johnson, & Jones, 2009; Zahodne et al., 2011).

There was a significant difference between male and 
female performance in MMSE and CDT tests. In gen-
eral, the results showed that women tend to perform at 
a higher level than men on these two tests. The higher 
performance of older women in MMSE and CDT is 
likely due to their higher educational level, but the per-
formance of elderly in these two tests was not affected 
by age. This result is consistent with the findings of Fa-
bricio et al (2014) which revealed no significant differ-
ences between the age groups in cognitive performances 
in CDT and MMSE. One possible explanation is that no 
significant age differences were found due to the limited 
variability in age distribution in this study. The sample 
contained a small number of people over 75 years and 
also the educational level of them delayed age-related 
cognitive decline.

CDT and MMSE can be used as a very simple and quick 
method for assessing cognitive functions of elderly. They 
tap into a wide range of cognitive abilities. They are easy 
to administer, take very little time and more cost-effective 

screening instrument for use in primary care (Nishiwaki, 
2004). Although these two tests measure different aspects 
of cognitive functioning, they are suited for screening el-
derlies who are at the risk of age-related cognitive de-
cline. Many studies have shown that clock drawing (with 
a score range of 1-5) is strongly correlated with MMSE 
(Folstein et al., 1975); furthermore, CDT has a high cor-
relation with the MMSE and other tests of cognitive dys-
function which are in consistence with our finding.

Although, Schramm et al (2002) found that combin-
ing CDT with MMSE improved sensitivity, Heinik, So-
lomesh, Bleich, and Berkman (2003) showed that the 
CDT plus MMSE combined improved both sensitivity 
and specificity compared with the CDT alone (Agrell & 
Dehlin, 1998). In addition, Samton et al (2005) found that 
MMSE performance and CDT were correlated as antici-
pated, but CDT was a more sensitive and consistent pre-
dictor of disposition compared to the MMSE. Therefore, 
early screening of cognitive decline to prevent and apply 
efficient and timely treatments in elderly is very important. 

It seems that early screening and diagnosis in middle 
age, can provide early intervention and also implemen-
tation of some cognitive rehabilitation like cognitive 
training. Also stimulation program in daily routine of the 
elderly may delay age-related cognitive decline as there 
has been a general consensus that if older adults are mo-
tivated cognitively and trained to improve their mental 
powers, aging will not necessarily lead to cognitive de-
cline (Papalia, Olds, & Feldman 1992).

It is suggested that future studies use more samples and 
cognitive screening tools and start cognitive assessments 
in early old age. Furthermore, the potential benefits of 
using cognitive rehabilitation programs include (cogni-
tive training and cognitive stimulation) on elderly people 
who experience age-related cognitive decline and who 
are at risk of Alzheimer disease and mild cognitive im-
pairment are assessed.

Although the results of this study showed that the per-
formance of MMSE is similar and correlated with that 
of CDT in a group of 70 older adults, we are uncertain 
about the diagnostic power of the CDT when used as 
the only tool for screening people with cognitive impair-
ment; therefore, our findings do not imply that clinicians 
should merely rely on CDT in their clinical assessments. 
However, we suggest that when administration skills and 
time are problematic, the CDT is quicker and easier tool 
to administer and score than the MMSE, and it can pro-
vide an initial reliable assessment of the clients’ cogni-
tive status (Fuzikawa et al., 2007). Furthermore, CDT 
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may be more practical in situations where the time for 
assessment or screening is limited, another limitation is 
the fact that this study did not include a complete clini-
cal characterization of participants. It is suggested that 
future studies explore the contribution of the qualitative 
analysis of CDT in samples with various diseases associ-
ated with cognitive changes.
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