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INTRODUCTION 

Dementia, with its associated morbidity and mortality, 

has emerged as a leading public health concern.1 It presents 

a challenge for primary care with its rising prevalence, often 

insidious onset, difficulties in early diagnosis and a generally 

unremitting and progressive course.2 The prevalence varies 

widely according to both the definition, criteria used and the 

different settings examined.3 

According to the landmark report "Dementia in the Asia 

Pacific Region: The Epidemic is Here" released in September 

2006, the estimated prevalence and incidence of dementia 

stand at 169,800 and 54,800 respectively.4 According to the 

report, Asia Pacific countries will experience a staggering 

increase in the cases of dementia from 13. 7 million in 2005 to 

64.6 million by 2050.4 
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Despite the increasing societal and health policy concerns, 

previous studies have documented the frequent lack of 

recognition of dementia by physicians in the primary care 

setting.1 In 1982, Beck and colleagues identified dementia in 

the elderly as "the silent epidemic". Because the patient with 

symptoms and their family members infrequently seek medical 

care, the burden is often placed on the primary care physician 

to identify the dementia and initiate a management plan.5 

According to Froehlich, et al., up to 7-9 percent of cases of 

memory impairment in geriatric patients were not detected 

by the examining physician.1 

The identification of an individual with dementia is 

critically important since it enables possible reversible causes 

to be identified and correct treatment and support programs 

for the family to be implemented without delay.3•
6 

At present, several screening tests for dementia have 

been developed but no single test has been established as the 

standard.6 

There are two main reasons why physicians under-exploit 

current dementia screening tests: the time required to 

administer the test and the sometimes unclear correlation 

with the patient's functional performance in everyday life.3-7 

The most popular screening tool for detection of dementia 

is.the Mini-Mental State Examination (MMSE). Although it has 

shown good validity, it was found to be influenced largely by 

racial differences and educational status.6 
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The Time and Change (T & C) test is an easy, time-saving 
test that has been validated for the detection of dementia both 
internationally and locally in the inpatient and outpatient 
settings. In our previous study, T & C test was shown to be a 
useful addition to the clinician's screening tools in the 
assessment of cognitive impairment. 

This study aimed to determine the correlation of T & C 
test with the MMSE the most commonly used screening test 
for the detection of dementia. However, this study does not 
intend to replace MMSE but to give the primary care physician 
an alternative tool in dementia screening that is simple and 
easy. 

Objectives 

1. To compare the properties of T & C test with MMSE.

2. To determine if T & C test can be an alternative screening
tool for dementia.

MATERIALS AND METHODS 

This retrospective, cross sectional study included 
consecutive patients referred to the Memory Center of St. 
Luke's Medical Center from March 2003 to September 2004 for 
evaluation due to complaints of cognitive impairment or have 
been described as having such impairments by the relatives. 
The study population included patients who were 60 years old 
and above and with complete report of the T & C test results 
by the psychologist. 

The entire Dementia Protocol consisted of the following: 
the Mini-Mental State Examination, aphasia battery, 
Pentagons, components of the Alzheimer's Disease 
Assessment Scale (Word List Memory Task, Constructional 
Praxis, Word List Recall, Word List Recognition, Recall of 
Constructional Praxis), Verbal Fluency, Boston Naming Test, 
Trail making Test A and B, Logical Memory, Digit Symbol, 
Clock Drawing Test. Included in the dementia protocol was 
the T & C test. Simultaneously, in the other room, the 
neurologist interviews the collateral source about the history 
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and the estimation of the duration of symptoms related to 
cognitive impairment. 

After the completion of the psychometric tests, the 
neurologist conducts an extensive history and physical and 
neurologic examination on the patient. The neurologist reviews 
the results of the psychometric tests at the end of the session, 
before the formulation of a clinical impression and a set of 
recommendations. 

The T & C test, as the name implies, requires the patient 
to tell time and make change within the allotted time limit. 
In the telling-time test, the patient must respond to a clockface 
set at 11:10. The patient is allowed two tries for a correct 
response within a 60-second period. In the making-change 
task, three Php 20 bills, seven Php 10 bills, and seven Php 5 bills 
are placed before the patient. The participant is then asked to 
give Php 100 in change and is allowed two tries within a two
minute period. The time that it took for the participant to 
complete each task was recorded by the interviewer. Incorrect 
responses on either or both tasks are scored as a positive 
result, indicating the need for further evaluation for dementia. 
Correct responses on both tasks are scored negative. 

The charts of all the patients who met the inclusion 
criteria were reviewed. The result of the T & C test was 
compared to the neurologist's diagnosis based on the DSM
IV criteria. Results were expressed simply as the presence 
or absence of dementia. Likewise, the result of MMSE was 
obtained and compared with the neurologist's diagnosis 
and then with the T & C test. The cut-off point for MMSE 
was 24. 

Statistical Analysis 

Descriptive statistics of the demographic 
characteristics and properties of a screening tool (sensitivity 
and specificity at 95% confidence intervals, positive and 
negative predictive values, likelihood ratio, area under 
receiver operating characteristics) were calculated using 
the standard formula to get concurrent validity of T & C 
test. Properties of MMSE and the T & C test as screening 
tools were compared. 
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RESULTS 

Among the subjects who consulted at the Memory Center, 
a total of 84 patients met the inclusion criteria. There were 51 
females and 33 males with a mean age of 73.34 (standard 
deviation 7 .67) years. The mean educational level was 12.54 
(SD, 4.22) years with 76.19 percent of the subjects having 
more than 10 years of education. Of these 84 subjects, 65.48 
percent were diagnosed with dementia according to the DSM
IV criteria. The mean MMSE score was 19.42% (SD, 6.98) 
(Table 1) 

Table 1. Characteristics of the subjects (N = 84) 

Descriptive Statistics 

Sex 

Male 33 (39.29%) 

Female 51 (60.71%) 

Age 

(mean +/- SD) 73.34 +/- 7.67 

Educational Level 

(mean +/- SD) 12.5 +/- 4.22 

> 10 years 23.81% 

< 10 years 76.19% 

MMSE score 

(mean +/- SD) 19.42 +/- 6.98 

Diagnosis 

Dementia 55 (65.48%) 

No Dementia 29 (34.52%) 

Concurrent validity results for the T & C test are shown in 
Table 2. Thirty-six out of the 55 subjects diagnosed with 
dementia by the neurologist (reference standard) were also· 
positive on T & C test (sensitivity 65.45%). The T & C Test was 
negative for 28 out of the 29 subjects diagnosed as not having 
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dementia by the reference standard (specificity 96.55%). The 
positive predictive value that indicated the probability of 
dementia, as determined by positive classification according 
to the T & C was 97.30% while the negative predictive value 
that indicated the probability of not being demented, as 
determined by a negative classification according to T & C test 
was 59.57%. 

Table 2. Concurrent validity of time and change test (N = 84). 

Reference Standard 

Time & Change 

+ 

Total 

Sensitivity: 65.45% 

Specificity: 96.55% 

NPV: 59.57% 

PPV: 97.39% 

Dementia 

36 

19 

55 

Likelihood Ratio(+): 18.98 

Likelihood Ratio(-}: 0.3578 

No Dementia 

28 

29 

Total 

37 

47 

84 

95% Confidence Interval 

0.5138 0.7738 

0.8049 0.9980 

Table 3 shows the comparison of the properties ofT & 
C test and MMSE as screening tools for dementia. At a cut
off score of 24, MMSE has a sensitivity of 92.59% and 
specificity of 75.86%. The mean score of MMSE was 19.41 
(SD, 6.98). The T & C test has a lower sensitivity but a 
higher specificity than MMSE.' It has a good positive 
predictive value which was comparable with that of the 
MMSE but with poor nega�ive predictive value. The positive 
likelihood ratio ofT & C test is higher than the MMSE. The 
receiver operating characteristic (RO() curve was plotted 
which revealed almost the same area under the curve for 
T & C test (Figure A) and MMSE (Figure B), 0.8100 and 
0.8429, respectively. 

97 



Table 3. Comparison of the properties of T & C test and MMSE. 

Property iime and Change MMSE 

Sensitivity (95% Cl) 65.45 (51.38-77.38) 92.59 (81.32-97.58) 
Specificity (95% Cli 96.55 (80.49-99.80) 75.86 (56.16-88.92) 
PPV(%) 97.30 87.72 
NPV(%) 59.57 84.62 
LR+ 
ROC 

18.98 3.84 
0.8100 0.8429 

Area urda" ROC CLXVe = 0.8100 
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Figure A. Receiver operating characteristics (ROC) curve for T & C test. 
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Figure B. Receiver operating characteristics (RO() curve for MMSE. 
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DISCUSSION 

From our previous study, the authors concluded 
that the T & C test can be a reliable and simple 
assessment tool which can help rapidly recognize the 
cognitive decline in the elderly. It can be performed in 
various settings of clinical practice where dementia is 
often misdiagnosed and recognized only in its advanced 
phase. 

Since our current health system is unprepared to meet the 
rising crisis and burden of cost in geriatric mental disorders, 
we need a simple and effective method which could help 
screen for dementia, especially in the early stages. Oftentimes, 
the elderly patient would consult with a primary physician; 
therefore, primary health care plays a crucial role in the 
management of mentally-ill elderly patients. Early recognition 
of demented individuals is critically important to delay disease 
progression and maintain quality of life. 

Many instruments are available for screening memory 
status. The MMSE is widely used across the spectrum of 
researches on and about dementia. It affords data relating to 
specific tasks such as calculations visuospatial relation and 
elements of memory but physician often complains that it 
takes too long to administer. 

The present study showed that the T & C test has a low 
sensitivity (65.45%) but high specificity (96.55%) compared 
with MMSE. The area under the ROC curve is an unbiased 
measure of test of accuracy that captures the interplay 
between sensitivity and specificity. This area was almost the 
sameforT & C test (0.8100) and MMSE (0.8429). The T & C test 
is not intended to replace the MMSE as a screening tool, 
however it C3n be used in addition to MMSEorotherdementia 
measures to increase the sensitivity in diagnosing dementia 
or prompt early referral for further evaluation of cognitive 
status. 

The T & C test also allows the assessment of two 
important activities of daily living and supplements the 
testing of calculation, conceptualization and visuo-spatial 
cognitive domains that are not well captured by MMSE. 
Moreover, the T & C test's ease of use, speed, and low cost 
pose particular advantage in primary care and community 
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settings where frequent assessment of cognitive functioning 

is required. 

There have been only a few studies addressing the 

usefulness of T & C test in dementia screening. The present 

study shows that then� is a modest agreement between the 

T & C test. However, it fails to show the superiority of the 

test over MMSE. 

CONCLUSION 

In conclusion, the T & C test can be a useful supplement 

in the assessment of important cognitive domains which could 

aid primary care physicians in early recognition of dementia. 

However, it is clearly not intended to replace other cognitive 

measures like MMSE but rather to augment screening efforts 

particularly in primary ca resettings where easy-to-administer, 

performance-based cognitive measures are necessary. 
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