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OBJECTIVES:

 

To design and test a brief, efficient dementia-
screening instrument for use by general practitioners (GPs).

 

DESIGN:

 

The General Practitioner Assessment of Cogni-
tion (GPCOG) consists of cognitive test items and histori-
cal questions asked of an informant. The validity of the
measure was assessed by comparison with the criterion
standard of diagnoses of dementia derived from the 

 

Diag-
nostic and Statistical Manual of Mental Disorders (Fourth
Edition).

 

SETTING:

 

Primary care doctors’ offices.

 

PARTICIPANTS:

 

Sixty-seven GPs administered the GPCOG
to 283 community-dwelling patients aged 50 to 74 with mem-
ory complaints or aged 75 and older.

 

MEASUREMENTS:

 

The Cambridge Mental Disorder of
the Elderly Examination, the Abbreviated Mental Test
(AMT), the Mini-Mental State Examination (MMSE), the
15-item Geriatric Depression Scale, and the 12-item Short-
Form Health Survey.

 

RESULTS:

 

The GPCOG was reliable and superior to the
AMT (and possibly to the MMSE) in detecting dementia.
The two-stage method of administering the GPCOG (cog-
nitive testing followed by informant questions if necessary)
had a sensitivity of 0.85, a specificity of 0.86, a misclassifi-
cation rate of 14%, and positive predictive value of 71.4%.
Patient interviews took less than 4 minutes to administer
and informant interviews less than 2 minutes. The instru-

ment was reported by GPs to be practical to administer
and was acceptable to patients.

 

CONCLUSION:

 

The GPCOG is a valid, efficient, well-
accepted instrument for dementia screening in primary
care. 

 

J Am Geriatr Soc 50:530–534, 2002.
Key words: dementia; primary care; general practice; screen-

 

ing; cognitive impairment; diagnosis; Alzheimer’s disease

 

D

 

ementia is often underdiagnosed by primary care phy-
sicians or general practitioners (GPs).

 

1–3

 

 One of the
many reasons for this is the lack of a brief screening instru-
ment designed specifically for primary care, because GPs
find existing screening tests such as the Mini-Mental State
Examination (MMSE) unsatisfactory and tend not to use
them.

 

1,4–7

 

In response to this expressed need, we tested a new in-
strument, the General Practitioner Assessment of Cogni-
tion (GPCOG), designed to assist GPs in detecting demen-
tia. We aimed to demonstrate that this instrument was valid,
reliable, quick to administer, easy to use, and acceptable to
GPs and their patients and that it represented an advance
over current screening tests.

 

METHOD
The Development of the GPCOG Instrument

 

This test was novel in that it included informant and cog-
nitive testing items, the combination of which can increase
predictive power.

 

8

 

 Items were derived from three sources:
the Cambridge Cognitive Examination (CAMCOG),

 

9,10

 

the Psychogeriatric Assessment Scale,

 

11

 

 and the instrumen-
tal activities of daily living scale.

 

12

 

 Selection of items was
based on demonstrated sensitivity, nonredundancy, and
likely patient and GP acceptability. The instrument that was
field-tested comprised two sections: the GPCOG patient sec-
tion, consisting of cognitive test items (maximum score 

 

�

 

15), and the GPCOG informant section, consisting of eight
historical questions (maximum 

 

�

 

 8). We subsequently de-
veloped a refined GPCOG consisting of nine cognitive and
six informant items (see Results).
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Participants

 

Of 380 community-dwelling patients recruited by their GPs,
283 completed the study. Patients were included if they
were aged 75 years or more regardless of cognitive status.
To imitate usual practice, subjects aged 50 to 74 suspected
of having a memory problem were also included. Patients
were excluded if they resided in a nursing home; if they had
a diagnosis of depression or delirium; or if poor English
language abilities, sight, or hearing precluded testing. The
study had institutional ethics committee approval and par-
ticipants gave written informed consent.

 

General Practitioners

 

A convenience sample of 67 GPs was recruited through four
regional Divisions of General Practice, reflecting a broad so-
cioeconomic cross-section. Sixty-six percent of the 67 par-
ticipating GPs were male, their average age was 52 (range
31–81), they had worked an average of 23 years in general
practice, and most had received medical training in Aus-
tralia (71%). They were similar to Australian GPs as re-
gards gender and training but were older (

 

�

 

2

 

 

 

�

 

 9.75, 

 

df

 

 

 

�

 

4, 

 

P

 

 

 

�

 

 .045).

 

Instruments

 

The GP-administered 10-item Abbreviated Mental Test
(AMT)

 

13

 

 and psychologist-administered MMSE

 

4

 

 were used
as comparison tests. The 15-item Geriatric Depression Scale

 

14

 

and the 12-item Short-Form Health Survey

 

15

 

 were used to
investigate the influence of physical and mental health on
GPCOG scores.

A slightly modified Cambridge Mental Disorder of the
Elderly Examination (CAMDEX)

 

10

 

 (excluding physical ex-
amination and laboratory investigations) allowed the deri-
vation of criterion standard 

 

Diagnostic and Statistical Manual
of Mental Disorders (Fourth Edition)

 

 (DSM-IV)

 

16

 

 diagnoses
of dementia, CAMCOG and MMSE

 

4

 

 scores, and classifica-
tion of severity. The intraclass correlation of two research
psychologists simultaneously administering the CAMDEX
to 25 patients was 0.983 (95% confidence interval (CI) 

 

�

 

0.946–0.995).
Patient and GP satisfaction were evaluated using anon-

ymous self-completed questionnaires developed by the re-
search team. GPs were asked about their general satisfac-
tion with the measure (on a five-point scale) and whether
they considered the GPCOG schedule to be practical, ac-
ceptable to patients, and economically viable in the cur-
rent healthcare system. They were also asked whether they
would continue to use the GPCOG should it prove to be
valid and reliable. Patients were asked to rate on five-point
scales how they felt about the screening test (from “dis-
liked it a lot” to “liked it a lot”).

 

Procedure

 

GPs were asked to administer the GPCOG (before subse-
quent refinement) and AMT to consecutive eligible pa-
tients and to contact an informant (by telephone or in
person) who had known the patient for at least 5 years.
Approximately 5 weeks later, a research psychologist vis-
ited the patient at home, administered the various instru-
ments, including the CAMDEX and the GPCOG again,
and, where possible, interviewed an informant. Consensus

diagnoses of dementia and delirium were established ac-
cording to DSM-IV criteria on all 156 subjects suspected to
be cognitively impaired (CAMCOG score 

 

�

 

84) and a ran-
dom sample of 20 cognitively intact individuals (CAMCOG
score 

 

�

 

84) (62.2% of all cases reviewed). No case was
found to meet criteria for delirium.

 

Analyses

 

Receiver operator characteristic (ROC) analyses were used
to assess the GPCOG patient section, informant section,
total score, and two-stage test as screening tools for DSM-
IV–defined dementia. The ROC curve is constructed by
plotting the true-positive ratio against the false-positive ra-
tio for each possible cutoff point of the test. The area un-
der this curve (AUC) therefore represents the probability
that demented and nondemented subjects are correctly
ranked by the test according to their diagnostic status.
Chi-square tests

 

17

 

 were used to compare AUCs for the
GPCOG patient and informant subscales, the GPCOG to-
tal score and two-stage test, and the AMT and the MMSE.

 

RESULTS

 

Of the 380 subjects recruited by GPs, 47 withdrew from
the study, 24 did not meet the study’s inclusion/exclusion
criteria, and 26 were unable to receive a home visit for var-
ious reasons. The 73 subjects who did not participate did
not significantly differ from the 283 participants (74.5% of
the original sample) as regarded age (

 

t

 

 

 

�

 

 

 

�

 

1.70, 

 

df

 

 

 

�

 

 322,

 

P

 

 

 

�

 

 .376), gender (

 

�

 

2

 

 

 

�

 

 1.11, 

 

df

 

 

 

�

 

 1, 

 

P

 

 

 

�

 

 .292), or AMT
score (nonparticipants n 

 

�

 

 55; 

 

t

 

 

 

�

 

 0.89, 

 

df

 

 

 

�

 

 322, 

 

P

 

 

 

�

 

 .376).
A diagnosis of DSM-IV–defined dementia, made in 82

patients, was judged using CAMDEX criteria to be of min-
imal severity in 17.1%, mild in 51.2%, moderate in 26.9%
and severe in 4.9%. A further 50 patients were considered
clinically to have possible or probable dementia but failed
to meet DSM criteria (usually because there was a lack of
history to corroborate cognitive or functional decline). There
were no differences between participants diagnosed with de-
mentia and those without dementia as regards gender (40.6%
of the sample were male), relationship with informant (40.6%
were spouses), living arrangements (87.6% lived in a private
home and the others in retirement villages or hostels), or
education (mean 

 

�

 

 standard deviation 

 

�

 

 9.4 

 

�

 

 3.0 years).
Patients’ overall mean age was 79.6 

 

�

 

 6.1 (range 

 

�

 

 56–
94); 32 patients (11.3%) were aged 50 to 75. Those diag-
nosed with dementia were older (mean 80.7 

 

�

 

 6.8) than
those without dementia (79.1 

 

�

 

 5.7; 

 

P

 

 

 

�

 

 .05) and less likely
to be living with an informant (71.1% and 82.9%, respec-
tively, 

 

P

 

 

 

�

 

 .05).
The GPCOG subscales were refined by eliminating

items that were completed incorrectly by fewer than 5% of
patients, affirmed by fewer than 10% of informants, or did
not assist in the discrimination of dementia diagnostic pre-
diction as determined by logistic regression analyses. The
refined GPCOG, consisting of a cognitive testing (patient)
section of four items and an historical (informant) section
of six items (see Appendix 1), was used for subsequent anal-
yses, unless otherwise specified. The GPCOG patient sec-
tion score was the total number of correct responses, maxi-
mum score 

 

�

 

 9; the informant section score was the total
number of “no” responses, maximum score 

 

�

 

 6. Higher
scores indicated better function.
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For the GPCOG patient section, reliability was high:
GPs’ interrater intraclass correlation coefficients (ICC) 

 

�

 

0.75 (n 

 

�

 

 37, 95% CI 

 

�

 

 0.56–0.86, 

 

P

 

 

 

�

 

 .001), test-retest
ICC 

 

�

 

 0.87 (n 

 

�

 

 71, 95% CI 

 

�

 

 0.80–0.92, 

 

P

 

 

 

�

 

 .001), and
internal consistency (Cronbach’s 

 

	

 

) was 0.84 (n 

 

�

 

 277).
For the GPCOG informant section, reliability was satisfac-
tory: GPs’ interrater ICC 

 

�

 

 0.56 (n 

 

�

 

 20, 95% CI 

 

�

 

 0.19–
0.81, 

 

P

 

 

 

�

 

 .003), test-retest ICC 

 

�

 

 0.84 (n 

 

�

 

 36, 95% CI 

 

�

 

0.70–0.91, 

 

P

 

 

 

�

 

 .001), and internal consistency (Cronbach’s

 

	) was 0.80.
Sensitivities, specificities, positive and negative predic-

tive values (PPVs and NPVs), and misclassification rates
were examined for the two subscales separately, together,
or sequentially (two-stage method). The two-stage sequen-
tial protocol was streamlined so that patients scoring greater
than 8 or less than 5 on the GPCOG patient section were as-
sumed to be cognitively intact or impaired, respectively, and
informant questioning deemed unnecessary. For patients
scoring 5, 6, 7, or 8 on cognitive testing, scores of 3 or less
out of 6 on the informant section indicated cognitive im-
pairment.

The patient and informant sections each had a high
sensitivity and moderate specificity. The total and the two-
stage methods each resulted in increased specificity with-
out any appreciable change in sensitivity while reducing
the misclassification rates (see Table 1). To perform ROC
analyses, informant scores were imputed to be the maxi-
mum of 6 or the minimum of 0 for patients whose cogni-
tive scores were greater than 8 or less than 5, respectively.
For those who scored from 5 to 8, the informant score was
the actual score obtained. ROC curves obtained are shown
in Figure 1. ROC analysis showed that there was no signif-
icant difference between the AUCs of the total score method
and the two-stage method (�2 � 1.48, df � 1, P � .250).
The two-stage method of combining the subscales was sig-
nificantly superior to either of the subscales alone (�2 �
13.03, df � 2, P � .005). The AUC of the two-stage
GPCOG score was significantly superior to the AMT (�2 �
17.17, df � 1, P � .001).

Post hoc, we compared the ability of the MMSE, us-
ing the recommended cutpoint of 23⁄244 and the two-stage
refined GPCOG to detect cases of dementia. The sensitiv-
ity, specificity, misclassification rate, and AUC were simi-
lar to those for the GPCOG (see Table 1, AUC not signifi-
cantly different from two-step method; �2 � 2.22, df � 1,
P � .10). The GPCOG patient section and MMSE were
strongly correlated (Pearson’s r � 0.683, P � .001).

The mean time for GPs to complete the unrefined pa-
tient section of the GPCOG was 9.5 minutes (range � 2–25
minutes, n � 260) and for the unrefined informant section
3.5 minutes (range � 1–15 minutes, n � 195). For the re-
fined GPCOG measure, administered to 20 psychogeriat-
ric outpatients, average times were 3.3 minutes for the
patient section (� 1.08, range 2–5.8 minutes) and 1.2
minutes for the informant section (� 0.64, range 0.5–2.5
minutes).

Ratings from 49 of 67 GPs (73%) who anonymously
completed a satisfaction survey indicated that the measure
was practical (87.8%), economically viable (87.8%), and
acceptable to patients (98%). Also, 83.7% of GPs were ei-
ther satisfied or very satisfied with the GPCOG measure,
and 89.8% said they would continue using it. Of the 333
subjects who anonymously completed the satisfaction sur-
vey, 76.3% either liked the examination a bit or a lot,
18.3% neither liked nor disliked it, 2.1% disliked it, and
2.4% felt unsure.

DISCUSSION
The advantages of the GPCOG over current brief screen-
ing instruments are that it combines patient and informant
data, is quick to administer, has been validated in a pri-
mary care setting, and has sound psychometric properties.
Psychometrically, it performed better as a screening instru-
ment than the AMT and slightly (although nonsignificantly)
better than the MMSE but was quicker and likely to be more
acceptable to GPs and patients. This at-least-equal perfor-
mance occurred despite the post hoc analysis overestimating
the ability of the MMSE because of rater bias (adminis-

Table 1. Sensitivity, Specificity, and Area under the Curve (AUC) for General Practitioner Assessment of Cognition (GPCOG)
Patient and Informant Sections, GPCOG Total Score, GPCOG “Two-Stage” Method, Mini-Mental State Examination (MMSE),
and Abbreviated Mental Test (AMT)

Variable

GPCOG
Patient
Section

GPCOG
Informant
Section

GPCOG
Total
Score

Two-Stage
Method1 MMSE AMT

Cutpoint 7/8 4/5 10/11 24/25 7/8
Maximum score 9 6 15 30 10
N* 282 202 202 246 283 269
Sensitivity 0.82 0.89 0.82 0.85 0.81 0.42
Specificity 0.70 0.66 0.83 0.86 0.76 0.93
Positive predictive value† 0.53 0.52 0.67 0.71 0.57 0.71
Negative predictive value† 0.90 0.94 0.92 0.93 0.90 0.80
Misclassification rate† 26.5% 27.2% 17.3% 14.2% 23.0% 21.8%
AUC 0.86 0.84 0.91 0.89 0.85 0.78
AUC 95% confidence interval 0.81–0.91 0.79–0.90 0.86–0.95 0.85–0.94 0.80–0.90 0.71–0.84
Standard error of AUCs 0.035 0.030 0.023 0.025 0.024 0.032

*N varies because of missing data. For “two-stage” method, GP-derived informant data were only required when the GPCOG patient section was 5 to 8 out of a possible 9.
†Based on a standard 29% prevalence of dementia as found in the full sample (n � 283).
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tered by research psychologists not GPs) and circularity of
process (data from the MMSE were used to derive DSM
diagnoses).

The two-stage procedure is time efficient (only 47.7%
of cases required the informant to be contacted) without
sacrificing classificatory power and has high sensitivity, spec-
ificity, PPV and NPV. Only 7% of patients who were identi-
fied 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 im-
pairment but did not meet diagnostic criteria for dementia.
In addition, the vast majority of GPs rated the GPCOG as
being practical, economically feasible, and acceptable to
patients. Using the refined version of the GPCOG, we per-
formed cognitive testing in less than 4 minutes and admin-
istered the informant section in less than 2 minutes; this is
now being reevaluated in a primary care setting.

Further advantages of the GPCOG are that perfor-
mance appeared to be independent of the patient’s Geriat-
ric Depression Scale score, age, gender, years of education,
and physical and mental health (data not presented here).
Limitations include the use of a volunteer convenience sam-
ple of GPs, the need to test the instrument in other popula-
tions, the likelihood (given the high prevalence of dementia
in this sample) that GPs did not always follow instructions
and select consecutive patients to whom to administer the
GPCOG, and availability of an informant in only 75% of
cases.

One of the strengths of the GPCOG lies in its inclu-
sion of informant data. Clinicians specializing in the diag-
nosis 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 sys-
tematic way of including informant data into general prac-
tice assessment represents an advance. Although the need

to obtain an informant report may raise logistical difficul-
ties for primary care providers, in countries such as the United
Kingdom and Australia, government health systems are be-
ginning to fund GPs for comprehensive assessment of pa-
tients and encourage caregiver involvement in care planning
and case conferencing. As the general trend toward care-
giver involvement increases, it is the ideal time to start edu-
cating GPs about a new approach to cognitive impairment
screening.

We conclude that 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. We caution that screening is only the first step in
the process of detecting dementia. Supplementary educa-
tion for GPs is recommended. This should include informa-
tion about how to administer the GPCOG, about the dif-
ferential diagnosis of cognitive impairment, and about
dementia management principles.

ACKNOWLEDGMENTS
We thank Dusan Hadzi-Pavlovic and Dr. John Frith

for their assistance and the participating GPs, patients, and
informants.

REFERENCES
1. Brodaty H, Howarth GC, Mant A et al. General practice and dementia: A

national survey of Australian GPs. Med J Aust 1994;160:10–4.
2. Brodaty H, Clarke J, Ganguli M et al. Screening for cognitive impairment in

general practice: Toward a consensus. Alzheimer Dis Assoc Disord 1998;12:
1–13.

3. Eefsting JA, Boersma F, Van Den Brink W et al. Differences in prevalence of
dementia based on community survey and general practitioner recognition.
Psychol Med 1996;26:1223–1230.

4. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A practical
method for grading the cognitive state of patients for the clinician. J Psychol
Res 1975;12:189–198.

5. Brummel-Smith K. Alzheimer’s Disease and managed care: How much will it
cost? J Am Geriatr Soc 1998;46:780–781.

6. Tangalos EG, Smith GE, Ivnik RJ et al. The Mini-Mental State Examination
in general medical practice: Clinical utility and acceptance. Mayo Clin Proc
1996;71:829–837.

7. van Hout N, Vernooij-Dassen M, Bakker K et al. General practitioners on de-
mentia: Tasks, practices and obstacles. Patient Educ Couns 2000;39:219–225.

8. Mackinnon A, Mulligan R. Combining cognitive testing and informant re-
port to increase accuracy in screening for dementia. Am J Psychiatry 1998;
155:1529–1535.

9. Roth M, Tym E, Mountjoy CQ et al. CAMDEX: A standardised instrument
for the diagnosis of mental disorder in the elderly with special reference to
the early detection of dementia. Br J Psychiatry 1986;149:698–709.

10. Roth M, Huppert FA, Tym E et al. CAMDEX: The Cambridge Examination
for Mental Disorders in the Elderly. Cambridge, England: Cambridge Uni-
versity Press, 1988.

11. Jorm AF, Mackinnon AJ, Henderson AS et al. The Psychogeriatric Assess-
ment Scales: A multidimensional alternative to categorical diagnoses of de-
mentia and depression in the elderly. Psychol Med 1995;25:447–460.

12. Lawton MP, Brody EM. Assessment of older people: Self-maintaining and in-
strumental activities of daily living. Gerontologist 1969;9:179–186.

13. Hodkinson HM. Evaluation of a mental test score for assessment of mental
impairment in the elderly. Age Ageing 1972;1:233–238.

14. Yesavage JA. Geriatric Depression Scale. Psychopharmacol Bull 1988;24:
709–711.

15. Ware JE, Kosinski M, Keller SD. A 12-item short-form health survey: Con-
struction of scales and preliminary tests of reliability and validity. Med Care
1996;34:220–223.

16. American Psychiatric Association. Diagnostic and Statistical Manual of Men-
tal Disorders. 4th Ed. Washington, DC: American Psychiatric Association,
1994.

17. DeLong ER, DeLong DM, Clarke-Pearson DL. Comparing the areas under
two or more correlated receiver operating characteristic curves: A nonpara-
metric approach. Biometrics 1988;44:837–845.

Figure 1. The receiver operating characteristic (ROC) curves for
each test as a screen for dementia. GPCOG � General Practi-
tioner Assessment of Cognition.



534 BRODATY ET AL. MARCH 2002–VOL. 50, NO. 3 JAGS

Appendix 

GPCOG Patient Examination

Unless specified, each question should only be asked once.

Name and address for subsequent recall test

1. “I am going to give you a name and address. After I have said it, I want you to repeat it. 
Remember this name and address because I am going to ask you to tell it to me again in 
a few minutes: John Brown, 42 West Street, Kensington.” (Allow a maximum of 4 
attempts but do not score yet)

Time Orientation Correct Incorrect
2. What is the date? (exact only) � �

Clock Drawing (visuospatial functioning) - use page with printed circle
3. Please mark in all the numbers to indicate the hours of a clock (correct spacing required) � �

4. Please mark in hands to show 10 minutes past eleven o’clock (11:10) � �

Information
5. Can you tell me something that happened in the news recently? ( recently � in the last week) � �

Recall
6. What was the name and address I asked you to remember?

John � �

Brown � �

42 � �

West (St) � �

Kensington � �

Scoring guidelines
Clock drawing: For a correct response to question 3, the numbers 12, 3, 6, and 9 should be in the correct quadrants of the circle
and the other numbers should be approximately correctly placed. For a correct response to question 4, the hands should be point-
ing to the 11 and the 2, but do not penalize if the respondent fails to distinguish the long and short hands.
Information: Respondents are not required to provide extensive details, as long as they demonstrate awareness of a recent news
story. If a general answer is given, such as “war,” “a lot of rain,” ask for details—if unable to give details, the answer should be
scored as incorrect.

GPCOG Informant Interview

Ask the informant: “ Compared to a few years ago,

Yes No
Don’t
Know N/A

I. Does the patient have more trouble remembering things that have happened recently? � � �

II. Does he or she have more trouble recalling conversations a few days later? � � �

III. When speaking, does the patient have more difficulty in finding the right word or tend to use 
the wrong words more often? � � �

IV. Is the patient less able to manage money and financial affairs (e.g., paying bills, budgeting)? � � � �

V. Is the patient less able to manage his or her medication independently? � � � �

VI. Does the patient need more assistance with transport (either private or public)? � � � �


