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SUMMARY

Background Early dementia diagnosis is aided by the use of brief screening tests; scores can be biased by patient and
informant characteristics such as age, gender and education.
Objective To assess whether the General Practitioner’s Assessment of Cognition (GPCOG), a brief screening tool for
detecting cognitive impairment comprising a patient cognitive test and questions to an informant, is biased by patient
and informant characteristics.
Design Sixty-seven general practitioners recruited consecutive patients (with informants). Patients were subsequently
assessed by a research psychologist, and DSM-IV diagnoses assigned following a case-conference.
Setting Primary Care.
Subjects Two hundred and eighty three home-dwelling individuals, 11.3% of whom were aged 50–74 years with
suspected memory problems and the rest aged 75 or more.
Methods The GPCOG, Cambridge Mental Disorder of the Elderly Examination cognitive scale (CAMCOG), Geriatric
Depression Scale (GDS), and the SF-12 Health Survey (SF-12) were administered and demographic data were collected
and consensus DSM-IV diagnoses of dementia made. Relationships between patient and informant characteristics and
the GPCOG measure were examined using Pearson correlations and linear regression analyses.
Results There were correlations in GPCOG-patient scores with age, education and depression scores but on regression
analysis only age was associated with the GPCOG-patient section. The GPCOG-informant section was free of bias.
Conclusions The GPCOG has advantages for use in primary care and is free of many biases common in other scales.
Copyright # 2004 John Wiley & Sons, Ltd.
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INTRODUCTION

In primary practice early detection of dementia is
important, both for the wellbeing of patients, and
because medications for the treatment of dementia
are now available (Brodaty et al., 2001). Brief screen-
ing tests for cognitive impairment are a valuable tool

that can be used by general practitioners in diagnostic
investigations.

However, other factors such as age and education,
which influence screening test scores, can compro-
mise accuracy. For example, the Mini-Mental State
Examination (MMSE; Folstein et al., 1975) has been
shown to be influenced by premorbid intelligence,
social class, physical disability, age, gender and edu-
cation (Jagger et al., 1992; MacKenzie et al., 1996;
Tangalos et al., 1996; Wind et al., 1997). In addition,
other brief screening tools such as the clock drawing
test, the Cognitive Abilities Screening Instrument and
the Abbreviated Mental Test have been shown to be
affected by age, gender and education (Bonaiuto et al.,
1992; Ainslie and Murden, 1993; MacKenzie et al.,
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1996; McCurry et al., 1999). Informant based screen-
ing tests such as the IQCODE (Jorm and Jacomb,
1989) may also be influenced by the age and gender
of the patient (Khachaturian et al., 2000).

We designed a brief screening test of cognitive
impairment, the General Practitioner Assessment of
Cognition (GPCOG), for use by general practitioners
(Brodaty et al., 2002). It has been shown to be a valid
instrument for detecting dementia with sensitivity and
specificity of 0.85 and 0.86 respectively in a represen-
tative general practice population. This paper aims to
examine the potential bias of possibly confounding
factors such as age, gender, education and depression
on the GPCOG.

METHODS

Participants

A convenience sample of 67 GPs were enlisted
through four regional Divisions of General Practice
in Sydney and Wollongong, Australia. They recruited
380 community dwelling participants of whom 283
completed the study. Subjects were included if they
were 50–74 years old and suspected of having a mem-
ory problem, or aged 75 years or more regardless of
cognitive status. Patients were excluded from the
study if they resided in a nursing home, were diag-
nosed as being depressed or delirious, or if poor Eng-
lish language abilities, sight or hearing precluded
testing. All participants gave written informed con-
sent, as approved by the Committee on Experimental
Procedures Involving Human Subjects. (Further
details on recruitment and GP characteristics, in
Brodaty et al., 2002.)

Instruments

Demographic data comprised the patient’s age in years,
gender, number of years of formal education, the
informant’s age (by 10 year age group), and frequency
of informant contact with patient (cohabiting, 4–
7 times per week, 1–3 times per week, every 2–
4 weeks).

The General Practitioner Assessment of Cognition
(GPCOG) (Brodaty et al., 2002) is intended for use
in primary practice as a brief screening test for cogni-
tive impairment. It has two sections—a patient exam-
ination (GPCOG-patient) with a maximum score of
nine, and an informant interview with a maximum
score of 6. The patient examination contains the fol-
lowing cognitive test items: time orientation, clock
drawing, reporting a recent event and a word recall

task. In the informant interview (GPCOG-informant),
the informant is asked about the patient’s memory of
recent conversations, misplacing objects, word find-
ing difficulties, ability to manage money, ability to
manage medication, and need for travel assistance.
A GPCOG-patient score of 9 indicates no cognitive
impairment. If the GPCOG-patient score lies between
5 and 8 the GPCOG-informant should be adminis-
tered. A GPCOG-patient score of 4 or lower or a
GPCOG-informant section score of 3 or lower sug-
gests cognitive impairment.

The 15-item Geriatric Depression Scale (GDS; Yesavage,
1988), a 15-item screening instrument for depression,
was administered by research psychologists. Total
score� 6 indicates possible depression.

The SF-12 Health Survey (SF-12; Ware et al., 1995)
measures individuals’ self-ratings of physical and
mental health and yields two sub-test scores—a phy-
sical component score (PCS) and a mental component
score (MCS).

The Cambridge Mental Disorder of the Elderly
Examination (CAMDEX; Roth et al., 1988) is a
semi-structured diagnostic schedule which consists
of a structured psychiatric interview with the patient,
a test of cognitive abilities (called the CAMCOG) and
a structured interview with a relative or informant. It
is able to generate diagnoses of dementia with 97%
sensitivity and 91% specificity against a gold standard
of AGECAT organic syndrome (Blessed et al., 1991).

Procedure

General practitioners recruited consecutive attendee
patients who met the study’s inclusion criteria.
Informed consent was obtained by the GP, who also
sought permission to contact an informant who had
known the patient for at least 5 years. Informants were
interviewed by telephone or in person.

An average of five weeks after the consultation,
patients were visited at home by a research psycholo-
gist. The researcher, blind to the GP-administered
GPCOG, collected demographics and administered
the GPCOG, CAMCOG, GDS and SF-12. Where pos-
sible, the researcher also contacted the subject’s infor-
mant for an interview face to face, or by telephone.
Finally, all 156 subjects suspected to be cognitively
impaired (CAMCOG score of 84 or less) and a
random sample of 20 cognitively intact individuals
(CAMCOG score greater than 84) were discussed in
a case conference with an experienced clinician.
In total, 176 of the 283 patients (62.2%) were
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discussed. Consensus diagnoses of dementia were
established using all available information except
for GPCOG scores, according to DSM-IV criteria for
dementia (American Psychiatric Association, 1994).

Analyses

GPCOG-total was calculated in two ways, accord-
ing to the clinical diagnostic algorithm and the
raw total. According to the algorithm if
GPCOG-patient¼ 9, then GPCOG-total¼ 15; if
GPCOG-patient score is between 5 and 8 inclusive,
then GPCOG-total ¼ GPCOG-patient þ GPCOG-
informant score; if GPCOG-patient< 5 then GPCOG-
total¼GPCOG-patient.

Pearson correlation coefficients with two-tailed
tests of significance were used to evaluate the rela-
tionships between patient and informant characteris-
tics and the GPCOG patient, GPCOG-informant and
GPCOG-total sections in the total sample and in sub-
jects without a diagnosis of dementia. In order to
investigate the influence of patient or informant char-
acteristics taking into account diagnosis, variables
that correlated significantly with GPCOG-patient
and GPCOG-total scores were entered stepwise into
a linear regression. The influence of significantly cor-
related variables on correct response on individual
GPCOG items was also examined using t-tests, only
significant differences are reported. The critical value
for significance after Bonferroni correction for multi-
ple t-tests for each set of item groups was 0.017.

RESULTS

Demographics

The 283 participants were aged between 56 and
94 years (mean¼ 79.6; SD¼ 6.05) and had attended
formal education for an average of 9.4 years
(SD¼ 2.95); 168 (59.4%) were female, and eighty-
two (29%) were impaired on the CAMCOG and
received a diagnosis of dementia based on DSM-IV
criteria at case conference. Thirty-two (11.7%) were
under 75 years of age and selected by their GPs
because of suspected memory problems. Seventy-four
patients who screened positive on the CAMCOG were
not given a diagnosis of dementia. The mean Geriatric
Depression Scale score was 2.6 (SD¼ 2.39, range 0 to
12), with 37 participants (13.1%) reaching the cut-off
for depression. The SF-12 PCS and MCS means for
participants were 40.91 (SD¼ 8.68) and 56.06
(SD¼ 9.48) respectively. There was no significant
correlation between patient age and education
(r¼�0.090, p¼ 0.144).

Of the participants, 248 had suitable informants
who were interviewed by the research psychologists.
Of these informants, 187 (75.4%) were female, the
majority were spouses (40.7%) or children (33.5%)
of the participants, and most were in their 70s
(30.4%) or 50s (22.1%).

Compared to those without dementia, patients who
were diagnosed with dementia had significantly lower
GPCOG-patient scores (mean¼ 7.84, SD¼ 1.45;
mean¼ 4.22, SD¼ 2.89 respectively, t¼ 10.72, df¼
280, p¼ 0.00), lower GPCOG-informant scores
(mean¼ 4.73, SD¼ 1.43; mean¼ 2.51, SD¼ 1.63
respectively, t¼ 10.04, df¼ 209, p¼ 0.000) and higher
GDS scores (mean¼ 2.35, SD¼ 2.17 and mean¼
3.28, SD¼ 2.77 respectively; t¼�2.728, df¼ 281,
p¼ 0.007).

Effect of patient and informant characteristics
on GPCOG-patient score

The GPCOG-patient score was significantly corre-
lated with patient age, years of education and GDS
score (Table 1). There was no significant difference
between males and females on GPCOG-patient score
(t¼ 0.797, df¼ 281, p¼ 0.328). In non-demented sub-
jects, GPCOG-patient score was significantly correlated
with patient age and education (n¼ 201, r¼�0.206,
p¼ 0.003; n¼ 189, r¼ 0.150, p¼ 0.039, respec-
tively) but not GDS score (n¼ 137, r¼�0.135,
p¼ 0.117).

DSM-IV dementia diagnosis, patient age and
patient education were entered stepwise into a linear
regression with GPCOG-patient score as the depen-
dent variable. Dementia diagnosis (�¼�0.605,
p¼ 0.000) and age (�¼�0.122, p¼ 0.012) were sig-
nificant predictors of GPCOG patient score.

Effect of patient and informant characteristics
on GPCOG-informant score

There were no significant correlations between
GPCOG-informant score and patient or informant
demographics (Table 1). There was also no significant
association between frequency of contact between
patient and informant and GPCOG informant score
(Spearman R¼ 0.102, p¼ 0.156) and no significant
difference between males and females on GPCOG-
informant score (t¼ 0.719, df¼ 209, p¼ 0.477).

Effect of patient and informant characteristics
on GPCOG-total score

GPCOG-total (clinical algorithm) was significantly
correlated with patient age, education and GDS scores
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(Table 1). DSM-IV dementia diagnosis, patient age
and patient education were entered stepwise into a
linear regression with GPCOG-total (clinical algo-
rithm) score as the dependent variable. Dementia
diagnosis (�¼�0.544, p¼ 0.000) and age (�¼
�0.153, p¼ 0.005) were significant predictors of
GPCOG-total score. Patient education was the only
variable correlated to raw total GPCOG score (Pear-
son’s R¼ 0.149, p¼ 0.035). When entered into a lin-
ear regression with DSM-IV dementia diagnosis,
education was not a significant predictor of raw total
GPCOG (�¼ 0.110, p¼ 0.107; �¼ �0.308,
p¼ 0.000 respectively).

Patient and informant characteristics and
individual GPCOG items

Subjects who performed incorrectly on clock draw-
ing (both numbers and hands), remembering a recent
news story, remembering the number from the ad-
dress and rated by informants needing assistance

with transport were significantly older than those
who performed correctly on those items and did
not need help with transport (t¼ 3.71, p¼ 0.000;
t¼ 1.06, p¼ 0.000, t¼ 2.41, p¼ 0.017; t¼ 2.40,
p¼ 0.017; t¼ 3.26, p¼ 0.001). Subjects who were
unable to set the hands of the clock correctly were
also more depressed (t¼ 2.69, p¼ 0.008). There were
no significant differences in education between sub-
jects performing correctly or incorrectly on GPCOG
items.

Diagnostic ability of GPCOG in different age
and education groups

The diagnostic ability of the GPCOG (including both-
patient and informants sections as appropriate) in dif-
ferent groups by age, education and depression scores
on the GDS is presented in Table 2. The GPCOG
(using the algorithm) performed less well in subjects
who were above 80 years of age, had less than 8 years
education or were depressed on the GDS.

Table 1. Correlation matrix for variables entered in analyses

GPCOG GPCOG Patient GPCOG Patient age Patient’s Informant GDS SF-12
total score Cognitive Score Informant education age physical

Score health

GPCOG Informant Corr 0.559**
Score n 202
Patient age Corr �0.204** �0.187** �0.070

n 252 282 202
Patient’s education Corr 0.147* 0.148* 0.011 �0.090

n 238 266 191 267
Informant age Corr 0.082 0.075 0.042 �0.017 �0.004

n 226 247 192 248 234
GDS Corr �0.161* �0.128* �0.120 �0.038 0.021 0.092

n 252 282 202 283 267 248
SF-12 physical health Corr �0.082 �0.071 �0.008 �0.022 0.046 �0.020 �0.214**

n 240 267 193 268 252 235 268
SF-12 mental health Corr 0.011 0.038 0.082 0.035 �0.017 0.034 �0.508** �0.136*

n 240 267 193 268 252 235 268 268

*significant at 0.05; **significant at 0.01.

Table 2. Variation in diagnostic ability of GPCOG with age, education, depression

Sample (n) Sensitivity Specificity Positive Negative Misclassification
predictive value predictive value

Aged< 75 (32) 0.82 0.94 0.90 0.88 11.1%
Aged 75� 80 (128) 0.81 0.95 0.77 0.96 7.9%
Aged> 80 (123) 0.88 0.72 0.67 0.90 21.9%
Edu� 8 yrs (118) 0.82 0.89 0.78 0.91 13.5%
Edu> 8 yrs (149) 0.86 0.85 0.68 0.94 14.8%
Negative on GDS (246) 0.83 0.88 0.73 0.93 13.4%
Positive on GDS (37) 0.92 0.71 0.71 0.92 20.0%

Total sample (283) 0.85 0.86 0.72 0.93 14.2%
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DISCUSSION

The aim of this paper was to determine what factors
apart from cognitive impairment influence perfor-
mance on the GPCOG. Age was associated with cog-
nitive score, as would be expected given that age is a
risk factor for cognitive impairment in general and
dementia in particular (Huppert et al., 1994; Jorm
and Jolley,1998). This relationship between age and
poor cognitive performance remained significant even
when subjects with dementia were excluded. Educa-
tion and depression did not appear to alter the ability
of the GPCOG-cognition section to detect dementia.
The informant section of the GPCOG appeared to
be unaffected by age, education or depression. Both
sections were independent of SF-12 scores.

Limitations of this study include the possibility that
the convenience sample of patients recruited by GPs
may not be representative of the larger population.
The relatively high rate of dementia indicates that
GPs over-sampled people with cognitive decline.
The sample was limited to home-dwelling individuals
with adequate English proficiency, and it is not clear
how factors such as age and education may impact on
the result of individuals from other groups. We did
not measure race or culture and so cannot determine
whether the GPCOG is culture-fair. Finally, other
informant characteristics that were not measured such
as level of education and level of depression may have
an influence on their ratings.

How does this influence use of the instrument? It
performs at least as well as other extant instruments
for screening for dementia and has the advantage of
brevity and high acceptability by patients and doctors
(Brodaty et al., 2002). Cognitive impairment has
many causes other than dementia and caution is re-
quired in interpreting poor performance on cognitive
testing alone in those over 80 years and to some extent
in those who are depressed.

These data indicate that the GPCOG has advan-
tages for use in primary care and is free of many
biases common in other scales such as gender, educa-
tion, physical and mental health. Future research
should examine the performance of the GPCOG in
other samples.

ACKNOWLEDGMENTS

The project was supported by a grant from the
Commonwealth Department of Health and Family
Services General Practice Evaluation Program
(GPEP641).

We would like to thank D Pond, F Huppert, G
Luscombe, L Harding and K Berman for their

assistance, as well as participating GPs, patients and
informants.

REFERENCES

Ainslie NK, Murden RA. 1993. Effect of education on the clock
drawing dementia screen in non-demented elderly persons.
J Am Geriatr Soc 41: 249–252.

American Psychiatric Association. 1994. Diagnostic and Statistical
Manual of Mental Disorders, 4th edn. American Psychiatric
Association: Washington, DC.

Blessed G, Black SE, Butler T, Kay TWK. 1991. The diagnosis of
dementia in the elderly: a comparison of CAMCOG (the Cogni-
tive section of CAMDEX), the AGECAT Program, DSM-III, the
Mini-Mental State Examination and some short rating scales.
Br J Psychiat 159: 193–198.

Bonaiuto S, Rocca WA, Lippi A, Luciani P. 1992. Study on the
validity of the Hodkinson Abbreviated Mental Test Score
(AMTS) in detecting dementia in elderly subjects in Apignano
(Macerata Province) Italy. Arch Gerontol Geriat Suppl. 3: 75–85.

Brodaty H, Ames D, Boundy K, et al. 2001. Pharmacological
treatment of cognitive deficits in Alzheimer’s disease. Med J
Australia 175: 324–329.

Brodaty H, Pond D, Kemp NM, et al. 2002. The GPCOG: a new
screening test for dementia designed for general practice. J Am
Geriatr Soc 50: 530–534.

Folstein MF, Folstein SE, McHugh PR. 1975. ‘Mini-Mental State’:
a practical method for grading the cognitive state of patients for
the clinician. J Psychol Res 12: 189–198.

Huppert FA, Brayne C, O’Connor DW. 1994. Dementia and Normal
Aging. Cambridge University Press: Cambridge.

Jagger C, Clarke M, Anderson J, Battcock T. 1992. Misclassifica-
tion of dementia by the mini-mental state examination—are age
and social class the only factors? Age & Aging 21: 404–411.

Jorm AF, Jacomb PA. 1989. The Informant Questionnaire on Cognitive
Decline in the Elderly (IQCODE): socio-demographic correlates,
reliability, validity and some norms. Psychol Med 19: 1015–1022.

Jorm AF, Jolley D. 1998. The incidence of dementia. A meta-
analysis. Neurology 51: 728–733.

Khachaturian AS, Gallo JJ, Breitner JCS. 2000. Performance
characteristics of a two-stage dementia screen in a population
sample. J Clin Epidemiol 53: 531–540.

MacKenzie DM, Copp P, Shaw RJ, Goodwin GM. 1996. Brief cogni-
tive screening of the elderly: a comparison of the Mini-Mental State
Examination (MMSE), Abbreviated Mental Test (AMT), and Men-
tal Status Questionnaire (MSQ). Psychol Med 26: 427–430.

McCurry SM, Edland SD, Teri L, et al. 1999. The Cognitive Abil-
ities Screening Instrument (CASI): data from a cohort of 2524
cognitively intact elderly. Int J Geriatr Psych 14: 882–888.

Roth M, Huppert FA, Tym E, Mountjoy CQ. 1988. CAMDEX: the
Cambridge Examination for Mental Disorders in the Elderly.
Cambridge University Press: Cambridge.

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

Ware JE, Kosinski M, Keller SD. 1995. SF-12: How to score the SF-
12 Physical and Mental Health Summary Scales, 2nd edn. The
Health Institute: New England Medical Center: Boston, MA.

Wind AW, Schellevis FG, Van Staveren G, Scholten RJPM, Jonker
C, Van Eijk JTM. 1997. Limitations of the Mini-Mental State
Examination in diagnosing dementia in general practice. Int J
Geriatr Psych 12: 101–108.

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

874 h. brodaty ET AL.

Copyright # 2004 John Wiley & Sons, Ltd. Int J Geriatr Psychiatry 2004; 19: 870–874.


