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ABSTRACT

Background Dementia is considered widely

under-detected in primary care, and general prac-

titioners (GPs) frequently ask for easy to use tools

to assist in its early detection.

Aim To determine the degree of correlation be-

tween the Mini-Cog Assessment (Mini-Cog) as

performed by GPs and the Mini-Mental State

Examination (MMSE).

Design of study This was a prospective study

(2005, 2006) comparing two cognitive screening

instruments.

Setting Ten general practices in Austria, with

patients with a hitherto undiagnosed suspicion

of dementia seen consecutively.

Method Sensitivity, specificity and positive and

negative predictive values (PPVs and NPVs) of the

Mini-Cog (applying both a colour-coded and the

original rating method) were assessed for degree

of correlation with the MMSE. In phase one GPs

examined patients suspected of having dementia

using the Mini-Cog; in phase two a neurologist

retested them applying the MMSE, a clock-draw-

ing test (CDT) and a routine clinical examination.

A questionnaire on the practicability of the Mini-

Cog was answered by GPs.

Results Of the 107 patients who participated 86

completed the whole study protocol. The Mini-

Cog, as performed by the ten GPs, displayed a
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Introduction

There is ample evidence that the treatment of men-

tal disorders in primary care has many advantages

for patients including, in particular, easier access to

medical care and the avoidance of stigmatisation, an

aspect which is especially important when alarming

symptoms point towards incipient dementia.1 De-

spite these obvious advantages GPs and specialists

are often undecided as to which patients should be

referred to and treated in secondary care.2

Disorders of the central nervous system, in par-

ticular dementia, are a main cause of chronic dis-

ability and the need for permanent home care in the

elderly.3,4 GPs are ideally placed to recognise and

treat dementia.5 In most cases they have been fam-

iliar with their patients for a number of years, so that

the potential decline in intellectual capacities, cog-

nitive abilities and ways of coping with everyday

tasks can be directly observed.6 Nevertheless, de-

mentia remains widely under-detected in general

practice and recommendations to screen for it in

primary care are controversial.7–10 It has been sug-

gested that, in addition to clinical judgement, GPs

should make use of a cognitive test for the early

detection or reliable exclusion of this disorder.11

There are many tests for the early detection of

dementia, but not all are appropriate for use by

GPs.12–14 The ideal test, or tool, should be very brief,

simple, sensitive, acceptable to older patients and

uninfluenced by poor education and/or language

barriers.15 The Mini-Cog fulfils these conditions in a

near-perfect manner.16,17 It makes use of the strongest

component of the MMSE,18 namely the three-item

recall (remembering three words after roughly one

minute),19 and a CDT, which plays an essential role

worldwide in the early detection of dementia.20

In using the Mini-Cog, Strotzka et al observed that

a number of their patients passed the three-word

recall without any trouble, but that some of these

scored badly on the clock-drawing part of the test.21

From their clinical experience they felt that these

patients were at a higher risk of developing dementia

in the near future. Consequently, they suggested a

slightly different colour-coded evaluation method

for the Mini-Cog that gives equal weight to both

parts of the test. In addition, it was felt that the use of

colour-coding would make the test easier to use and

thus encourage more GPs to take advantage of it.

Our aim was to determine whether the Mini-Cog

proved adequate in helping GPs to detect dementia

during a routine visit and, in particular, to assess to

what extent the results of the Mini-Cog – as per-

formed in the GP’s surgery – agreed with or differed

from those of the MMSE subsequently performed by

a neurologist, since there is evidence that the MMSE

is still the cognitive screening instrument preferred

by psychogeriatricians worldwide.22 We also assessed

whether there is any meaningful difference between

the results of the test’s original rating method and

the colour-coded method.

The authors of this study declare explicitly that

they applied and used the Mini-Cog published by

Borson and Scanlan15 and are not suggesting or

wishing to create a new name for a well-established

test with the intention of bypassing copyright.

Methods

Study design

This was a two-phase comparison study of two

screening tools, carried out ‘blind’. In phase one,

patients were tested by the GP using the colour-

coded Mini-Cog; in phase two by a neurologist using

the MMSE, including a CDT and a routine clinical

evaluation. Careful attention was paid by both the

GP and the neurologist to accurate documentation

of the patient’s medical history, including any rele-

vant information supplied by family members. This

is the standard approach of GPs and neurologists in

Austria and one designed to meet State health in-

surance requirements for MMSE results.

Participating GPs were asked to reply to the ques-

tionnaire using an anonymous data sheet, including

information on patients’ socio-economic status, level

of education and co-morbidities. The results of the

sensitivity of 0.85 (95% CI: 0.71, 0.98), a speci-

ficity of 0.58 (95% CI: 0.46, 0.71), a PPV of 0.47

(95% CI: 0.33, 0.61) and an NPV of 0.90 (95% CI:

0.80, 0.99) as against the MMSE carried out by

neurologists. The GPs judged the Mini-Cog useful

and time saving.

Conclusion The Mini-Cog has a high sensitivity

and acceptable specificity in the general practice

setting and has proved to be a practicable tool for

the diagnosis of dementia in primary care.

Keywords: dementia, early detection, family

practice
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Mini-Cog were entered on a data sheet. Patients

were not told their test results at this stage but

were referred to a neurologist for retesting within

six weeks (the neurologist also remained unin-

formed as to the result of the GP’s test). As part of

his/her routine clinical examination the neurologist

performed an MMSE and a CDT using the

Sunderland method.20 All the findings were then

sent to the evaluating study centre, where the results

of the GPs’ clock-drawing part of the Mini-Cog were

subjected to a ‘control check’ by an experienced

psychiatrist. After being informed about the study’s

aim and procedures patients were asked to sign an

informed consent form. The study period was from

June 2005 to September 2006.

Test description

With the original form of the Mini-Cog a score of 0

to 3 marks is given for the recall test, one point being

given for each word remembered after the CDT. A

score of 0 or 2 is awarded for the CDT part of the test –

2 points for a correct drawing, none for a wrong one.

To obtain the full Mini-Cog score the recall and CDT

scores were combined. A score of 3 and below indi-

cates a suspicion of dementia. In most cases the

Mini-Cog takes no more than three minutes to

perform.

In contrast, with the modified colour-coded

evaluation method we gave both parts of the Mini-

Cog the sameweight, threecolours (red, yellow,green)

being used as ratings. Patients were given three

words (for example ‘book’, ‘house’, ‘flower’), which

they had to repeat. They were then asked to draw a

clock face showing all twelve numbers and with the

hands pointing to ten past eleven. When this was

done, they were asked to recall the three words.

For their clock-drawing performance patients

were awarded one of three colours – green for a

perfect clock face with all 12 numbers shown, the

number 12 correctly positioned and the hour and

minute hands pointing exactly to 11 and 10; yellow

for a good clock face with minor errors but wrongly

positioned hands; and red for a clock face with major

errors, that is, with hands missing or numbers

wrongly ordered. Figure 1 shows examples of three

different test results.

Figure 1 Examples of three different CDT results
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The same colour system was used for the word

recall part of the Mini-Cog. Green was awarded for

correct recall of all three words, yellow for one or two

words, and red for no words remembered. The re-

sults of the two parts of the Mini-Cog were then

combined to give the ratings red/red, red/yellow,

yellow/red, red/green, green/red, yellow/yellow,

yellow/green, green/yellow, and green/green, the

first colour being the assessment of the clock draw-

ing, the second that of the word recall. Patients with

a test result of red/red, red/yellow, yellow/red, red/

green, green/red or yellow/yellow were considered

to be under serious suspicion of dementia. The results

yellow/green,green/yellowandgreen/green indicated

no suspicion of the disorder.

The GPs were asked to give their opinion of the

colour-coded Mini-Cog by answering four questions

put to them at the end of the study, applying a rating

system ranging from one (top score) to five (no

score).

Participants

Patients in primary care suspected of having im-

paired memory or cognitive decline, selected con-

secutively by GPs in the provinces of Lower Austria

and Vienna.

Recruitment strategies

Participants were recruited by ten different GPs from

their own practices. Inclusion criteria were a mini-

mum age of 65 and the suspicion by the GP, the

patient him/herself, or a close relative of impaired

memory or cognitive decline. The patient’s visit to

the doctor was not necessarily in connection with

that particular complaint. Exclusion criteria were:

1) patients dependent on the care of others and

unable to give their consent and 2) patients already

diagnosed with dementia or mild cognitive impair-

ment (MCI).

Analysis

We assessed the sensitivity and specificity of both

the original and the colour-coded Mini-Cog along

with the positive and negative predictive values

and 95% confidence intervals. Cohen’s Kappa coef-

ficient was used for measuring the agreement be-

tween the two evaluation methods. We used Fisher’s

Exact test and the Chi-square test to determine any

significant correlation between the two test parts of

the modified Mini-Cog and between these and the

equivalent tests carried out by the neurologist. We

also determined the correlation between the CDT as

evaluated by the physician and the quality control

check performed by a psychiatrist. The degree of

correlation was measured applying the contingency

coefficient C and Spearman’s rank correlation coef-

ficient. For statistical analyses and graphs we used

the R Language and Environment for Statistical

Computing and Graphics, Version 2.4.1, and Epi

Info, Version 3.2.2, CDC, Atlanta.

Results

In all, 107 patients (m: 32; f: 75) were selected, and

86 (m: 24; f: 62) completed the study. Ages ranged

from 65 to 98 years. Participants’ data are listed in

Table 1.

As Table 2 shows, the Mini-Cog with the colour-

coded (positive) results ‘red/red’, ‘red/yellow’, ‘yel-

low/red’, ‘red/green’, ‘green/red’ or ‘yellow/yellow’

has a sensitivity of 0.846 (CI 0.71–0.98) and a speci-

ficity of 0.58 (CI 0.46–0.71). Positive and negative

predictive values were 0.47 (CI 0.33–0.61) and 0.90

(CI 0.80–0.99) respectively.

With the original scoring method sensitivity

(0.77; CI 0.56–0.91), positive (0.45; CI 0.31–0.58)

and negative (0.86; CI 0.71–0.95) predictive values

were slightly lower and specificity (0.6; CI 0.47–

0.72) was slightly higher. So there are no relevant

differences between the two with regard to these

values.

Table 3 shows a detailed comparison between the

original and the colour-coded evaluation method of

the Mini-Cog. Only three cases generated different

results from the two methods, resulting in a Kappa

coefficient of 0.93, which means a near-perfect

agreement between both scoring methods.

A statistically significant correlation was found

between the results of the clock-drawing part of the

Mini-Cog as evaluated by the GP and those of the

CDT (Sunderland method) carried out by the neur-

ologist (P-value < 0.001; Spearman’s Rho = 0.56).

There was also significant agreement between the

two parts of the Mini-Cog (P < 0.001; Contingency

Coefficient C = 0.46).

For the majority of clock drawings independent

evaluation by a psychiatrist showed exactly the same

ratings as recorded by the GP. Only 11.2% were

evaluated differently. It is worth noting that none

of the drawings was rated ‘red’ by the GP and later

(by the psychiatrist) ‘green’ or vice versa. The agree-

ment was statistically highly significant (P-value

< 0.001), and the contingency coefficient revealed

a strong correlation (C = 0.77) (see Table 4).
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The proportion of those with a positive result in

the Mini-Cog was higher (though not to a statisti-

cally significant degree) among patients who did not

see a neurologist than among those who completed

the whole study protocol (76% vs. 55%, P = 0.087).

There was no significant difference in the mean age

(78.05 vs. 77.35 years, P = 0.67). Also, the proportion

of those who did not consult a neurologist was

higher for male patients (38.5%) than female (21%)

(see Table 5).

The majority of the ten participating GPs regarded

the modified Mini-Cog as easy to use (ten out of ten),

time saving (eight out of ten) and causing no nega-

tive reaction on the part of the patients (nine out of

ten). The referral to the neurologist was sometimes

Table 1 Baseline data of whole study population and of those who were neuropsychologically
tested

Baseline personal data Study population

(n = 107)

Neuropsychologically tested

(n = 86)

Mean (SD) age 77.5 (6.8) 77.3 (6.9)

No. (%) of women 75 (70) 63 (72)

No. (%) with higher education* 50 (47) 43 (50)

Regular physical activity (at least

one hour a week) N (%)

16 (15) 15 (17.4%)

No. (%) with chronic illnesses{

Coronary heart disease 30 (28) 23 (26.7)

Diabetes (NIDDM) 22 (20.6) 13 (15.1)

Hypertension 20 (18.7) 13 (15.1)

Cerebral occlusive disease (TIA,

PRIND, not stroke)

17 (15.9) 12 (13.9)

Chronic heart failure 13 (12.1) 11 (12.8)

* Further schooling following the eight years of basic education
{ Frequency in study population > 10%

Table 2 Diagnostic effectiveness of the modified and the original evaluation of the Mini-Cog for
predicting an MMSE < 27*

Sensitivity (95% CI) Specificity (95% CI) Positive predictive

value (95% CI)

Negative predictive

value (95% CI)

Modified

scheme{
0.846 (0.71–0.98) 0.58 (0.46–0.71) 0.47 (0.33–0.61) 0.90 (0.80–0.99)

Original

scheme{
0.77 (0.56–0.91) 0.60 (0.47–0.72) 0.45 (0.31–0.58) 0.86 (0.71–0.95)

* As the traditional cut-off point of 23/24 was regarded to be too low for our study population, a more sensitive cut-
off point of < 27 was felt to be more appropriate
{Colour-coding of the clock drawing part: green – perfect drawings; yellow – small errors; red – serious errors
Colour-coding of the three-word recall: green – all words remembered; yellow – one or two words remembered; red
– no words remembered. The colour combinations red/red, red/yellow, yellow/red, red/green, green/red or yellow/
yellow indicate a positive test result
{A Mini-Cog result of less than three points indicates a positive test result
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regarded as difficult (seven out of ten) (table not

shown).

Discussion

The Mini-Cog is an easy to use tool and has a high

sensitivity and acceptable specificity in the general

practice setting. Comparison of the Mini-Cog per-

formed by the GP with the MMSE carried out by the

neurologist showed close agreement between the

results of the two, in particular with regard to sensi-

tivity and negative predictive value, thus making

the Mini-Cog a viable diagnostic tool for use in

general practice.

The results were almost identical to those of

the original non-modified Mini-Cog, showing only

slightly lower specificity and a slightly higher sensi-

tivity. The high Kappa coefficient indicated a near-

perfect agreement. There exists some evidence that

patients with dementia of the Lewy body kind show

a lower performance in the CDT.23 The initiators of

Table 3 Original and colour-coded evaluation scheme of the Mini-Cog in detail

Mini-Cog original

evaluation

Mini-Cog colour-

coded evaluation*

MMSE< 27 points MMSE� 27 points Total

Not passed red/red 4 0 4

Not passed red/yellow 5 1 6

Not passed yellow/red 0 2 2

Not passed green/red 0 1 1

Not passed yellow/yellow 11 20 31

Passed yellow/green 2 6 8

Passed green/yellow 2 12 14

Passed green/green 0 17 17

Passed{ red/green{ 2 1 3

Total 26 60 86

* The colour combinations red/red, red/yellow, yellow/red, red/green, green/red or yellow/yellow indicate that the
test has not been passed
{ In only three cases a discrepancy between the original and the colour-coded evaluation was observed. Kappa index
of both scoring systems: 0.93

Table 4 Number of colour-coded clock drawings evaluated by the general practitioner and by a
second evaluation from a psychiatrist

Evaluation of general

practitioner (colour-

coded results)*

Second evaluation by psychiatrist (colour-coded results)*

Red Yellow Green Total

Red 20 1 0 21

Yellow 3 41 6 50

Green 0 2 34 36

Total 23 44 40 107

* Colour-coding of the clock drawing part of the test: green – perfect drawings; yellow – small errors; red – serious
errors
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this study therefore proposed that patients who

score badly in the clock-drawing part of the Mini-

Cog should be failed, even if they remember all three

items of the word recall. Our study found only three

patients with a discrepancy between the colour-

coded and the original rating method, a number

clearly too small to support our hypothesis. To arrive

at any statistically meaningful results it would be

necessary to cover a much larger group of patients.

As a rule GPs only check patients for incipient

cognitive impairment or dementia when suspicion

of these disorders arises. It is typical of the general

practice setting to exclude the possible existence of

dementia rather than detect it. If, however, there is a

strong enough suspicion of the disorder the GP will,

of course, advise immediate referral to a neurologist.

But in many cases the situation is not so clear cut and

a quick and easy test to support the clinical im-

pression could prove helpful. On the one hand,

the GP wishes to avoid unnecessary referrals, which

would in many cases impair the doctor–patient

relationship, the suspicion of dementia being con-

sidered stigmatising by a large number of patients.

On the other hand, the GP does not want to miss

the chance of an early intervention and a possible

consequent benefit for the patient. Consequently, a

quick test like the Mini-Cog, well correlated with the

MMSE, could in this case be helpful for the GP. Since

lack of time is always a key issue in general practice,

this time saving test could prove a good substitute

for the MMSE and would do away with the need for

longer and more complicated tests. Since the MMSE

is one of the essential brief cognitive screening

instruments used by neurologists,22 and since there

is a good correlation between the two tests, the GP

can be confident that the result of the Mini-Cog will

predict to some degree the result of the MMSE and

the clinical judgement of the neurologist, making it

easier for the GP to justify a referral. Standardised

brief assessment instruments have been shown to be

helpful in estimating the severity of a condition and

hence justifying the necessity of a referral from

primary to secondary mental health care, with the

goal of improved primary–secondary care com-

munication.24

Another important aspect made clear by our study

was the reluctance of patients to consult a neurol-

ogist, an observation which was also reported in

other studies.25 Only 80% of the 107 patients under-

went testing by the neurologist. Of the 20% who

were not tested by the neurologist the majority

(though not a statistically significant number) scored

positive ratings on the GPs’ Mini-Cog, in contrast to

those patients who were tested by both GP and

neurologist. This 20% loss stresses the importance

of an accurate, quick diagnostic test, for it gives GP

the opportunity to gain valuable objective infor-

mation, even when no further testing by a specialist

takes place. This information could be used as a

baseline from which to monitor patients’ future

care.

The study was focused on simulating the real-

world situation in daily general practice with its all

too well known restraints of time and resources. Our

intention was not to compare the efficacy of the

Mini-Cog or the MMSE in detecting dementia against

a ‘gold standard’ which would require a battery of

neuropsychological tests. In a post hoc analysis of

a population based sample Borson et al (2003)

demonstrated that the Mini-Cog has the same sensi-

tivity and specificity as a conventional neuropsycho-

logical battery when using an MMSE cut-off of 25

points.26

Cohort studies have shown memory related dis-

orders to be a sensitive indicator in predicting future

dementia. The use of a simple diagnostic tool such as

the Mini-Cog in the GP’s surgery, where patients’,

their relatives’ or the GP’s own suspicions of mem-

ory failure are first expressed, is therefore justified,

for it ensures a timely decision by the GP to refer his/

her patient to a neurologist.27 The GP’s close and

often long-term relationship with his/her patients

proves a big advantage in addressing this problem.

With the aid of the two-stage Mini-Cog GPs can offer

timely advice and reassurance to both patients and

relatives.

A key merit of our study was its design. The

predictive nature of the test, performed ‘blind’ and

in a primary care setting and administered to patients

not previously diagnosed or tested, followed by

Table 5 Results of the Mini-Cog with
regard to the probability of a further
complete testing by the neurologist
(n = 107)

Mini-Cog at

GP’s

Number of patients fully

tested by the neurologist

No Yes

Positive* 16 47

Negative{ 5 39

* Positive results: red/red, red/yellow, yellow/red,
red/green, green/red, yellow/yellow
{Negative results: yellow/green, green/yellow,
green/green
Fisher’s Exact test, P-value = 0.08677. Odds ratio =
2.63 (95% CI 0.825, 10.03)
Those with a positive clock drawing/three-word
recall are 2.6 times more likely to reject detailed
neuropsychological testing than those with a
negative test result
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clarification by a neurologist and ‘quality control’

by a psychiatrist, not only ensures a higher measure

of validity, but also emulates real-life conditions and

reveals problems that occur only during the actual

diagnostic procedure.

Limitations

One of the limitations of our study was that the

number of patients who complained to the GP for

the first time of symptoms suggestive of dementia or

MCI was not as high as it could have been. A further

weakness of our study is the fact that neurologists

did not use a complete battery of neurological in-

struments to establish a diagnosis of dementia or

mild cognitive impairment. One intention of our

study was to describe the use of the Mini-Cog in

general practice and its correlation with the judg-

ment of the neurologist based on his/her use of

the MMSE and clinical investigation. Since MMSE

findings are still a cornerstone of the neurologist’s

diagnosis of dementia, resulting as a rule in full

payment for specific drugs by health insurance

companies (at least in Austria), we consider our

study design justified.

A further limitation is that the coexistence of

depression was not definitely excluded or verified

by means of a standardised and validated test instru-

ment, which means that the results could have been

influenced by the presence of an underlying de-

pressive condition.

Conclusions

The quick and easy to use Mini-Cog with combined

colour-coded rating found a high degree of accept-

ance among both practitioners and patients. In view

of its close correlation with the MMSE we consider it

an appropriate tool for the early detection by GPs of

dementia in patients suspected, for the first time, of

suffering from that disorder.
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