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INTRODUCTION 

Dementia and mild cognitive impairment (MCI) are 

under- recognized in community settings. This may be 

due to less awareness and also to the lack of brief and 

suitable dementia screening tools available to general 

practitioners.  

It is now recommended that routine screening of patients 

for cognitive impairment when they are over a certain age 

(e.g. 75 years) should be carried out by using one or more 

of the several dementia screening tools that would screen 

dementia early in the disease course.1 Of course, if a test 

is negative, the clinical picture, caregiver’s opinion and 

judgment of the practitioner should prompt the use of 

other tests, a second opinion and follow-up.  

Mild Cognitive impairment (MCI) is a transitional stage 

between normal ageing and dementia, and reflects the 

clinical situation where a person has memory complaints 

but no evidence of impairment of activities of daily living 

(ADL) and not affecting much quality of life domains.  

Nonetheless, research shows that both MCI/Dementia 

exert a substantial burden on patients’ lives and the lives 

of those close to them.2 
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Individuals with MCI are more likely to convert to 

Alzheimer's disease than cognitively normal elders. Mild 

cognitive impairment includes subjective memory 

complaints, objective evidence of memory deterioration, 

normal general cognitive function, normal capacity to 

perform daily activities, and the absence of a dementia 

syndrome.3,4 

Problems of learning and retention of new information 

are probably the earliest manifestations of dementia. 

Compared to non-amnestic forms, people with amnestic 

forms of mild cognitive impairment (MCI) are at 

increased risk of progression to dementia. Episodic 

memory deficits have been associated with 

neuropathological involvement of the medial temporal 

lobe, specifically, the hippocampus and entorhinal 

cortex.4 

The prevalence of missed diagnosis ranges from 25% to 

90%. Primary care physicians may not recognize mild 

cognitive impairment.  

The Mini-Mental State Examination (MMSE) is the most 

widely applied test for dementia screening. Since the 

intellectual property rights of the MMSE were transferred 

to Psychological Assessment Resources in 2001, it has 

become less accessible.5  

Diagnosing dementia early enables patients to plan for 

their future before cognitive decline impairs mental 

capacity and helps therapy. The ideal test needs to 

possess high sensitivity and specificity, be brief and 

acceptable to both health care providers and test subjects. 

The sensitivity and specificity of MMSE, the most 

commonly utilized cognitive instrument, ranged from 71 

to 92% and 56 to 96% respectively.1 MMSE has been 

proven to have low sensitivity and specificity, especially 

when used in mild or early disease conditions.3  

AD8 comprises an eight-question brief informant 

interview focusing on functional changes due to cognitive 

problems. Using the cut-off ≥2, it has been shown to 

detect dementia with a sensitivity of 74% and a 

specificity of 86%.6 

A study confirms that AD8, combined with three-item 

recall and intersecting pentagon copy of the MMSE, is a 

valid and convenient tool of good diagnostic utility for 

mild dementia. It is brief and easily administered, 

supporting its potential as a practical and inexpensive 

means to detect dementia, especially in resource-

constrained primary care and community settings.6  

The GPCOG is a suitable instrument for use to screen for 

dementia in primary care. It is simple, brief, efficient, 

reliable, and valid and can meet the needs of GPs.  

It is cautioned that screening is only the first step in the 

process of detecting dementia. Supplementary education 

for GPs is recommended.  

This should include information about how to administer 

the GPCOG, about the differential diagnosis of cognitive 

Impairment, and about dementia management principles.7 

Probable dementia due to Alzheimer disease8 

The patient meets criteria for dementia and has the 

following characteristics 

• Insidious onset over months to years, not sudden 

over hours or days 

• Clear-cut history of worsening cognition by report or 

observation 

• Initial and most prominent cognitive deficits are 

evident on history and examination in one of the 

following categories: 

• Amnestic presentation (most common presentation) 

- Deficits should include impairment in learning and 

recall of recently learned information, plus cognitive 

dysfunction in at least one other cognitive domain. 

• Non-amnestic presentations: 

• Language presentation - The most prominent 

deficits are in word finding, but deficits in other 

cognitive domains should be present. 

• Visuospatial presentation - The most prominent 

deficits are in spatial cognition, but deficits in other 

cognitive domains should be present. 

• Executive dysfunction - The most prominent deficits 

are impaired reasoning, judgment, and problem 

solving. 

NIA-AA core clinical diagnostic criteria for all-cause 

dementia and dementia due to alzheimer disease8 

Dementia  

The patient has cognitive or behavioral symptoms that: 

• Interfere with the ability to function at work or at 

usual activities. 

• Represent a decline from previous levels of 

functioning and performing. 

• Are not explained by delirium or major psychiatric 

disorder. 

Cognitive impairment is detected and diagnosed through 

a combination of: 

• History-taking from the patient and a knowledgeable 

informant. 

• An objective cognitive assessment, either a 

“bedside” mental status examination or 

neuropsychological testing. 

The cognitive or behavioral impairment involves a 

minimum of two of the following domains8 

• Impaired ability to acquire and remember new 

information. 
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• Impaired reasoning, judgment, and handling of 

complex tasks. 

• Impaired visuospatial abilities. 

• Impaired language functions. 

• Changes in personality, behavior, or comportment. 

Dementia screening tests: International and national 

status9 

• Mini Mental Status Examination (MMSE).  

• General Practitioner Assessment of Cognition 

(GPCOG).  

• Memory Impairment Screen (MIS). 

• Mini Cog.  

• Montreal Cognitive Assessment (MoCA).  

• Addenbrooke Cognitive Assessment (ACE).  

• Clinical Dementia Rating (CDR).  

• Rowland Universal Dementia Assessment Scale 

(RUDAS).  

Education plays an important role in determining test 

performance of subjects on tests of cognition. The 

different categories of schools, curricula, and lack of 

uniform assessment makes it challenging to accurately 

determine the literacy and cognitive ability of an 

individual.3 Clinicians in India commonly observe this 

type of inferior test performance. 

Often, organic brain conditions are taken as normal 

aging. The stigma, caregiver effort, and embarrassment 

attached to the behavioral symptoms of dementia cause 

these symptoms to be taken as deliberate misbehavior. 

Due to the lack of access to any organized medical care 

systems for a considerable proportion of population, 

cases of neurocognitive ailments may not get the 

attention they need.  

The caregiver report of the level of cognitive functioning 

of an individual is often ambiguous. Approximately 25% 

of the family members of a patient do not recognize any 

memory impairment. There is a general lack of awareness 

of the benefits of cognitive testing and rehabilitation. 

There is a decreased priority for research in the field of 

cognitive assessment in India.3 

• Montreal cognitive assessment (MoCA) has shown 

better sensitivity and specificity when compared with 

the MMSE.3 

• Addenbrooke's cognitive examination-III is a 100-

point simple, brief, paper- and pencil-based measure 

of global cognitive function that can be used at the 

bedside.3 

• The Community Screening Instrument for Dementia 

(CSI-D) is a cognitive screening tool that forms a 

part of the 10/66 study batteries of tests as the 

measure of global cognitive function. It is a 32-item 

cognitive test which is used to generate a global 

cognitive score.3 

• World health organization's Study on AGEing and 

adult health Survey (SAGE ) is another test that is 

freely available.3 

• Multi-domain cognitive screening test (MDCST) is a 

sensitive and easy to administer global cognitive 

screening tool developed for detection of early MCI 

and has shown good psychometric properties for 

further use in demographic studies.3  

• Dementia Assessment by Rapid Test (DART) is 

scored on range of scores from 0 to 4. It has been 

shown to have good sensitivity and concurrent 

validity but low specificity when compared to the 

MMSE.3  

• Dementia Assessment by Rapid Test (DART) 

consisted of four questions/items.  

The four cognitive domains are follows9 

Repeating dissimilar words 

The patient has to repeat 3 common words (elephant, 

bottle, and paper), to assess the domain of recent memory 

(Hippocampus).  

Naming 

The patient is asked to name as many vegetable names 

within 1 minute as he can. This item assesses the domain 

of verbal fluency (temporal lobe).  

Recall dissimilar words  

It was tested by asking the subject to recall 3 words 

spoken earlier to assess the domain of delayed memory 

(hippocampus and temporal lobe).  

Clock drawing  

This was tested by asking the patient to draw a clock 

showing time. This item assesses the domains of visuo-

spatial and executive functioning covering both frontal 

and parietal lobe. (If the patient is not able to draw; then a 

toy clock with needles is used, where the patient has to 

rotate the needles and show the prescribed time). 

• The SRT (Story Recall Test) is one of the most 

reliable measurements for distinguishing between 

normal cognitive aging, patients with mild cognitive 

impairment (MCI), and patients with AD.10 

• Word-list learning tests - A common feature of these 

tests is that several lists of words are used to assess 

verbal memory. The participants are asked to 

memorize the words several times and then to 

complete an immediate recall test, a 20-minute 

delayed recall test, and a recognition test. The word-

list learning test is a more sensitive tool than the 

SRT.10 

All subjects were aged ≥60 years. They were required to 

have satisfactory vision and hearing. Satisfactory vision 
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was defined as being able to read newsprint, while 

satisfactory hearing was defined as being able to carry 

out a normal conversation, with or without the use of 

hearing aids.6 

A study observed that the addition of a functional 

assessment component in the form of AD8 to MMSE 

resulted in a significantly improved diagnostic 

performance (sensitivity 91.9%, specificity 84.3%).6 

It was also found that AD8 in combination with only 

three-item recall and intersecting pentagon tests 

(AD8+Recall+Copy) achieved diagnostic performance 

comparable to the AD8 with the full MMSE for screening 

mild dementia.6 

Another test, the 5 Objects Test evaluates the recall of 

specific positions of the five objects in a more 

standardized way.11 

Aim of the study was to screen as many patients as 

possible for cognitive impairment and try to confirm the 

diagnosis by using 3 standard tests for memory and 

cognitive impairment and to study the utility of simple 3 

object 3 name recall test for screening patients. 

METHODS 

Initial screening 

Maximum possible patients attending Geriatric OPD in 

our hospital are screened by health worker by preliminary 

tests -  

• Patient is asked to give his Bio-data, 

• His consent is taken for participating in 

questionnaire.  

• Care-giver’s opinion about patient’s memory status 

is recorded.  

• Recall 3 Names- patient is told to repeat 3 common 

names told by the investigator.  

• Recall 3 objects – He is shown and asked to name 3 

common objects like pen, key, mobile, coin. He is 

asked to remember them.  

After this, his medical history is recorded in brief and BP 

measured -in about 3-5 minutes. Now he is again asked to 

recall the 3 names and 3 objects he had named earlier. If 

he makes a mistake or if caregiver complains about 

forgetfulness, behavioral changes, he is referred to the 

Geriatrician as a cognitive impairment suspect.  

Now he is screened with 3 standard Questionnaires 

(MMSE, AD-8 score, GPCOG).  

Mini-Mental State Exam (MMSE): The maximum 

MMSE score is 30 points. A score of 24 to 30 suggests 

no dementia, 18 to 23 suggests mild dementia, and 0 to 

17 indicates severe dementia (Figure 1). 

 

Figure 1: MMSE proforma.  

 

Figure 2: AD 8 proforma.  

Eight-item Interview to Differentiate Aging and 

Dementia (AD-8): The AD8 is a brief instrument to 

discriminate between signs of normal aging and mild 

dementia. Cut off score: normal cognition 0-1; 

impairment in cognition 2 or greater (Figure 2). 
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Figure 3: GPCOG 1 proforma. 

 

Figure 4: GPCOG 2 proforma.  

The General Practitioner Assessment of Cognition 

(GPCOG): A brief screening test for cognitive 

impairment. It has two sections a patient examination 

(GPCOG-patient part 1) with a maximum score of 9, and 

an care-giver interview (part 2) with a maximum score of 

6. Part 1 score of 9 indicates no cognitive impairment, 

someone scoring 4 points or less is very likely to have 

cognitive impairment. There is no need to complete the 

informant interview. A score of 5 to 8 indicates some 

impairment, further testing is required with part 2(care-

giver interview). The general practitioner should conduct 

the care-giver interview (Figure 3). 

A score of 0 to 3 in the care-giver interview in 

conjunction with a score of 5 to 8 in the patient interview 

indicates cognitive impairment. Score of 4 to 6 indicates 

no cognitive impairment in part 2 (care-giver interview) 

(Figure 4). Depending on his symptoms and clinical 

examination, he is investigated and treated. 

RESULTS 

Total screened patients were 3750. Suspected to have 

cognitive impairment were 200. 

 

Figure 5: Age- sex distribution of suspected cognitive 

impairment patients. 

 

Figure 6: Cognitive impairment by MMSE                   

Scoring system. 

Figure 5 shows out of 200 cognitive impairment suspects, 

the maximum number of patients (73) belonged to the 

age group of 65-69 (36.5%) followed by 60-64 age group 

(25.5%).  

Out of 200 cognitive impairment suspects 117 (58.5%) 

patients were males and 83 (41.5%) female. 
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Figure 6 shows out of 200 suspected we found that 58% 

patients had cognitive impairment and 42% patients had 

normal cognition. 

Figure 7 shows out of 200 suspected we found that 66% 

patients had cognitive impairment and 34 % patients had 

normal cognition. 

 

Figure 7: Cognitive impairment by AD-8                         

Scoring system. 

Figure 8 shows by GPCOG -1 clear cut cognitive 

impairment found in 19% and 68% required further 

evaluation with GPCOG-2. 

Figure 9 shows Out of 68% required GPCOG testing, 

49% had cognitive impairment and 51 had normal 

cognition. So, total cognitive impairment by GPCOG (1 + 

2) = 19% + 49%= 68%.  

Figure 10 shows 68.8 % positivity of abnormal MMSE in 

abnormal 3 object recall test.  

Figure 11 shows 84.7% positivity of abnormal MMSE in 

abnormal 3 name recall test. Figure 12 shows 62.5% 

positivity of abnormal MMSE in abnormal care-giver’s 

opinion. 

 

Figure 8: Cognitive impairment by GPCOG - 1. 

 

Figure 9: Cognitive impairment by GPCOG -2. 

 

Figure 10: MMSE and 3 object recall test. 

 

Figure 11: MMSE and 3 name recall test. 

 

Figure 12: MMSE and care givers opinion  
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Figure 13: AD 8 and 3 object recall test. 

 

Figure 14: AD 8 and 3 name recall test.  

 

Figure 15: AD 8 and 3 care givers recall test.  

Figure 13 shows 72.5% positivity of abnormal AD8 in 

abnormal 3 object recall test. Figure 14 shows 83.7% 

positivity of abnormal AD8 in abnormal 3 name recall 

test. Figure 15 shows 70.6% positivity of abnormal AD8 

in abnormal care-giver’s opinion. 

Figure 16 shows 24% positivity of abnormal GPCOG-1 

in abnormal 3 object recall test. Figure 17 shows 29.2% 

positivity of abnormal AD8 in abnormal 3 name recall 

test. Figure 18 shows 24.2% positivity of abnormal AD8 

in abnormal care-giver’s opinion. 

 

Figure 16: GPCOG1 and 3 object recall test, 3 name 

recall test and care givers opinion.  

 

Figure 17: GPCOG1 and 3 name recall test.  

 

Figure 18: GPCOG1 and care givers opinion.  
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positivity of abnormal GPCOG-2 in abnormal 3 name 

recall test.  

Figure 21 shows 54.4% positivity of abnormal GPCOG-2 

in abnormal care-giver’s opinion. Figure 22 shows time 
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required to perform MMSE (8min), AD8 (6min), 

GPCOG (6-9minutes). 

 

Figure 19: GPCOG2 and 3 object recall test.  

 

Figure 20: GPCOG2 and 3 name recall test.  

 

Figure 21: GPCOG2 and care givers opinion.  

 

Figure 22: Cognitive impairment tools vs time 

required to test.  

DISCUSSION 

Diagnosing dementia early enables patients to plan for 

their future before cognitive decline impairs mental 

capacity and helps therapy. The ideal test needs to 

possess high sensitivity and specificity, be brief and 

acceptable to both health care providers and test subjects. 

The sensitivity and specificity of MMSE, the most 

commonly utilized cognitive instrument, ranged from 71 

to 92% and 56 to 96% respectively.1 MMSE has been 

proven to have low sensitivity and specificity, especially 

when used in mild or early disease conditions.3  

AD8 comprises an eight-question brief informant 

interview focusing on functional changes due to cognitive 

problems. Using the cut-off ≥2, it has been shown to 

detect dementia with a sensitivity of 74% and a 

specificity of 86%.6 

The advantages of the GPCOG over current brief 

screening instruments are that it combines patient and 

informant data, is quick to administer, has been validated 

in a primary care setting, and has sound psychometric 

properties. Psychometrically, it performed better as a 

screening instrument than the AMT and slightly 

(although non significantly) better than the MMSE but 

was quicker and likely to be more acceptable to GPs and 

patients.  

The two stage procedure is time efficient (only 47.7% of 

cases required the care giver to be contacted) without 

sacrificing classificatory power and has high sensitivity, 

specificity, PPV and NPV. Only 7% of patients who were 

identified as nondemented by the GPCOG had dementia 

(NPV 0.933), and, of the false positives (abnormal 

GPCOG but no DSM defined dementia), 38% had 

definite cognitive impairment but did not meet diagnostic 

criteria for dementia. In addition, vast majority of GPs 

rated the GPCOG as being practical, economically 

feasible and acceptable to patients. Using the refined 

version of the GPCOG, performed cognitive testing first 

part in less than 4 minutes and administered the second 

part (interrogating the care giver) in less than 7 minutes. 

Further advantages of the GPCOG are that performance 

appeared to be independent of the patients Geriatric 

Depression Scale score, age, gender, years of education, 

and physical and mental health.  

One of the strengths of the GPCOG lies in its inclusion of 

informant data. Clinicians specializing in the diagnosis of 

dementia rely heavily on family members reports about 

the performance of patients, but this has not been a 

feature of primary care practice.  

The development of a systematic way of including 

informant data into general practice assessment 

represents an advance. As the general trend toward 

caregiver involvement increases, it is the ideal time to 

start educating GPs about a new approach to cognitive 

impairment screening.7  
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In this study authors screened 3750 patients with 

preliminary tests (3 object recall test, 3 name recall test, 

care giver’s opinion regarding patients memory status). 

Among the screened, 200 patients were suspected to have 

cognitive impairment. We applied 3 standard (MMSE, 

AD8, GPCOG) tests to these suspected patients. Out of 

200 cognitive impairment suspects, the maximum 

number of patients (73) belonged to the age group of 65-

69 (36.5%). 117 (58.5%) patients were males and 83 

(41.5%) female (Figure 5). 

Out of 200 suspected authors found that 58% patients had 

cognitive impairment by MMSE, 66% patients had 

cognitive impairment by AD8 and 68% patients had 

cognitive impairment by GPCOG (1+2) (Graph 6,7,8,9). 

Authors feel that good history taking, care giver’s 

opinion and a combination of 2 or 3 standard clinical test 

may yield better results in diagnosing cognitive 

impairment. 

Authors department participates in many large health 

camps in which we see on an average about 500 patients 

in 8 hours. Authors have an average of 150 patients in 

geriatric OPD per working day of which 30% are new 

patients. It is difficult to assess the cognition of all the 

patients by the lengthier standard screening tests. Hence 

we use preliminary screening test on all patients and 

subject the suspected cognitive impaired patient to a 

standard test (in whom the preliminary screening test 

were found to be abnormal. This saves the time of the 

patient as well as medical personnel and helps to perform 

comprehensive geriatric assessment.  

Statistical significance  

Chi-square test applied and the results of the 3 were again 

compared. For analysis, statistical software SPSS latest 

version 20.0 was used. 

• MMSE score correlated with 3 objects and 3 names 

recall, care giver’s opinion - (chi square test- less 

than 0.005 - significant). 

• AD-8 score correlated with 3 objects and 3 names 

recall, care giver’s opinion (chi square test- less than 

0.005- significant). 

• GPCOG (1 +2) - score correlated with 3 objects and 

3 names recall, care giver’s opinion - (chi square 

test- less than 0.005- significant). 

CONCLUSION  

The screening tests and care giver's opinion about 

patient's condition (that take 2-3 minutes) have been 

shown to correlate with MMSE (8 minutes), AD8 (6 

minutes), GPCOG (6-9 minutes). This saves the doctor’s, 

patient’s and caregiver’s time. 

The screening can be done by trained health worker, thus 

sparing the geriatrician to do more advanced patient 

related work. Screening test for cognitive impairment- 

only 3 object recall test may be sufficient. Care giver’s 

opinion is useful but often the patients come on their own 

or the care giver who accompanies does not stay with the 

patient and does not know finer details. Sometimes, the 

onset of dementia is so subtle that it may not be noticed 

by the person who stays continuously with the patient. 

Study shows that preliminary screening test could pick up 

cases of MCI well. More than 50% of the patient 

suspected to have cognitive impairment by screening by 

recalling names of objects were confirmed to have it by a 

standard test.  

In a busy OPD or Health camp, the screening tests (3 

object, 3 name recall ), take 1/3rd the time and are very 

useful to detect mild cognitive impairment and can be 

followed up by lengthier standard tests like MMSE, AD8, 

GPCOG. 

The shortcomings of the study includes clinical details 

and investigations of the patients are not included (as the 

aim was only to study the use of simple screening tests). 

To know whether screening rules out false negative 

cases, (patients had cognitive impairment but it was 

missed by preliminary screening, including caregiver’s 

opinion and patient’s account of himself), all the patients 

who are screened should also be subjected to the standard 

tests to see if any had cognitive impairment as shown by 

the standard tests were reported normal at the time of 

screening. 
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