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SUMMARY

Application of formal mental status testing in the emergency department (ED) to assess
cognitive function has been hampered by the lack of a rapidly applied instrument. An
Abbreviated Mental Status Examination (AMSE) with 10 test items that can be
administered within five minutes by nursing personnel is described. Evaluation of the
instrument on 296 ambulatory ED patients with grossly normal neurologic function
showed that 93% of patients had a total score of seven or more correct answers and 83%
of patients had eight or more correct answers.

Application of the AMSE to 375 acute drug overdose patients at the same hospital
showed a significant correlation with Glasgow Coma Scale (GCS) score. An AMSE
score of seven or less was found to be more sensitive than a GCS score of 13 or less for
admission to the intensive care unit (ICU) and complications in the ICU (P<0O001).
The AMSE score may serve as a useful tool for stratifying cognitive function in acute
drug overdose patients and for identifying patients at increased risk for an adverse
outcome from their overdose.

INTRODUCTION

Evaluation of the cognitive function of patients in the emergency department (ED) has
generally been limited by the time required for performance of cognitive function tests.
The most popular tests used by psychiatrists include the Kahn's Mental Status
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140 K. S. Merigian et al.

Questionnaire (Kahn et al., 1960), the Mini-Mental State Examination by Folstein
(Folstein et al., 1975), the Short Portable Mental Status Questionnaire by Pfeiffer
(Pfeiffer, 1975), the Cognitive Capacity Screening Examination by Jacobs (Jacobs et al.,
1977), and the Mattis Dementia Rating Scale (Mattis, 1976). These tests require a
minimum of five and often up to 15 minutes to administer in alert co-operative patients
(Nelson et al., 1986). Some skill on the part of the examiner and considerable
persistence on the part of the patient are required. Hence these empiric mental status
examinations are seldom used in the emergency department.
Zun & Gold (1986) recently surveyed emergency physicians to determine the form

and content of their mental status examination. They found that 19% of American
Board of Emergency Medicine certified physicians never performed a mental status
examination while another 20% used it 'occasionally.' Nearly all respondents (97%)
stated they would use a short standardised mental status examination if one were shown
useful in the ED. Zun & Gold also noted that no currently proposed mental status
examination has been evaluated for use in the ED.
Because cognitive impairment may reflect significant underlying metabolic dysfunc-

tion of the cerebrum, we evaluated an Abbreviated Mental Status Examination
(AMSE) for its ability to denote normal cognitive function in ambulatory patients
presenting to the ED and its ability to identify reduced cognitive function in patients
presenting with significant drug intoxication. A test which can identify significant
cognitive dysfunction prior to the development of a comatose state should be beneficial
in evaluation and monitoring of drug-induced metabolic cerebral dysfunction in the
ED. We specifically addressed the question of whether the AMSE could serve as an
early prognosticator of serious metabolic dysfunction in overdose patients.

METHODS

AMSE Development and Overview

Initially, we used a 30 question menu by Dick et al. (1984) to assess mental status in our
urban teaching hospital ED population. Although the menu of Dick et al. is more easily
administered than other mental status examinations, our patients were unable to
complete the examination either because of illiteracy, a decreased attention span, or
emotional instability. On reviewing the initial menu of questions, 10 inquiries or
commands were consistently answered or performed correctly by patients who exhi-
bited alert and oriented behaviour when admitted to the ED without an obvious altered
mental status. These 10 inquiries or commands comprise the AMSE we evaluated
(Table 1).

Evaluation of the AMSE proceeded in two steps. First, determination of the normal
range of values was obtained in ambulatory patients presenting to our ED. Second, the
AMSE was evaluated on patients with acute drug ingestion and correlated with the
Glasgow Coma Scale (GCS) score and subsequent patient outcome measures. Although
the GCS was originally devised for prognostication of head injured patients (Teasdale &
Jennett, 1974), it is commonly applied to other populations with cognitive impairment
and hence represents an appropriate tool for comparison.
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Abbreviated mental status exam 141

Table 1 Abbreviated Mental Status Examination

Correct Incorrect
What time is it? [I []
(To within 2 hours of exact time)

What day is it? [] []
(Correct day of week)

What month is it? [] []
(Correct month)

What city are we in? [] [1
(Correct city)

What is 25-7=?(18) [1 [l
What is 10-2=?(8) [] []
Identify a PEN [] []
Identify WATCH [] []
Follow three stage commands:

Right index finger to tip of nose [] []
Left index finger to right ear [J []

Evaluation ofAMSE in Ambulatory Non-Overdosed Patients

Ambulatory patients over 14 years of age presenting to an urban teaching hospital ED
were included in this study if the nurse performing patient triage assessed the patient as
having grossly normal neurologic function. Patients with severe acute medical dis-
orders, such as acute chest pain or congestive heart failure were excluded from this
population (one each excluded). Patients who were unco-operative (one excluded) or
had a history of recent alcohol or sedative ingestion were also excluded (seven
excluded).
The triage nurses were instructed in the use of the AMSE score by one of the

investigators (K.S.M., M.A.N. or N.F.) following a protocol approved by the Institu-
tional Review Board. All AMSE testing was completed within five minutes.

Patients were subsequently categorised by presenting complaint and total scores were
compared after grouping of patients with and without acute or chronic pain, with or
without trauma, and with or without an underlying psychiatric disorder (e.g., major
depression or schizophrenia). Group score rank orders were compared using the
Kruskal-Wallis test. The 10 components of the AMSE score were assessed individually
to determine the error rate for each component and to determine if there was a
significant error rate difference amongst the components. Error rates were compared
using a Chi-Square analysis. Stat Pak statistical software (Northwest Analytical Co.,
Portland, OR) was used with a significance level of P< 005 throughout.

Evaluation in Overdose Population

Patients presenting to an urban teaching hospital ED with an acute drug overdose were
assessed by measurement of a presenting AMSE score and GCS score in the ED. No
patients were excluded for unco-operativeness during this portion of the study. When a
patient would not answer a question, the response was considered incorrect. Correlation
of test scores was performed by linear regression analysis and statistical significance
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Table 2 Complications of overdose patients

Complications documented in the ICU No. occurrences*

Aspiration pneumonia 5
Hypoventilation/hypoxia 4
Respiratory arrest 3
Pulmonary oedema 3
Pneumothorax 1
Seizure 9
Hypotension requiring treatment 5
Dysrhythmia requiring treatment 7
Acute renal failure 3
Gastrointestinal bleeding 3
Ileus 2
Rhabdomyolysis 2

*Some patients had multiple complications.

determined by the Pearson Moment Coefficient. Furthermore, the patient's GCS score
on presentation and AMSE score were compared with outcome measures including the
need for admission to the intensive care unit (ICU), intubation in the ED or ICU, and
complications in the ICU (Table 2). The AMSE score and the GCS score were
compared for sensitivity of prediction of outcome criteria using the binomial distribu-
tion for 95% confidence intervals and McNemar's test (Kramer & Feinstein, 1981).

RESULTS

Determination of Normal Range

Two hundred and ninety six patients were scored to determine the normal range of the
AMSE score. These patients had a mean (± standard deviation) total AMSE score of
8-80+ 1 50. The histogram for the frequency of total AMSE scores is shown (Fig. 1). A
score of less than seven was seen in 7% of the total population, whereas, a score of less
than eight was seen in 17% of the population. Although the triage nurses were
instructed to apply the test only to patients they considered neurologically intact, 16 of
the 28 patients with a total AMSE score less than seven and 26 of the 56 patients with a
total score less than eight were disorientated to either time, place, or date. Of the test
items, 'subtraction by seven' had the most incorrect answers (43% of the time
incorrect). The multiple stage commands and 'subtraction by two' were also missed
significantly more frequently (incorrect 15-20% of the time) than the remainder of the
test items.
Comparison of the groups with or without acute or chronic pain and trauma disclosed

no significant differences in group score rank order (Table 3). Division of the patient
population into groups with and without a psychiatric presenting complaint, however,
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Fig. 1. Distribution of ambulatory emergency department patients with total Abbreviated Mental Status
Examination scores.

Table 3 Total scores as a function of grouping

Feature *With feature (No.) *Without feature (No.) P value

Acute pain 8 77±1-44 (101) 8-81±1-55 (195) NS
Chronic pain 8 80±1-93 (10) 8-80± 149 (286) NS
Trauma 9-08± 120 (36) 8-76± 1*54 (260) NS
Major psychiatric disorder 7-58± 2-30 (26) 8-91 i 135 (270) < 0 003

*All values shown as mean ± standard deviation.

was significant (P< 0-005). Of those without a psychiatric diagnosis, the mean score was

8-91 + 1-35. Of the patients with a psychiatric complaint, the mean score was

7-58±2-30.

Correlation with Outcome in Overdose Patients

A total of 375 overdose patients were assessed for a correlation of their AMSE and the
GCS score. The patient population had a mean age of 29-8 years and was 43% male and
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Table 4 Correlation of score performance with outcome in overdose patients

AMSE score Admission to ICU ED or ICU ICU complication
intubation

Yes No Yes No Yes No
< 6 41 12 33 20 14 39
6-7 ' 21 77 2 96 12 86
8-10 10 214 3 221 3 221
Sensitivity
of score,7 86% 92% 90%
(95% confidence
interval (76%; 93%) (79%; 98%) (73%; 98%)
Specificity of
score 7 71% 66% 64%
(95% confidence
interval (66%; 76%) (61%; 72%) (58%; 70%)

GCS score Admission to ICU ED or ICU ICU complication
intubation

Yes No Yes No Yes No
3-5 8 0 8 0 5 3
6-7 12 1 11 2 3 10
8-13 21 3 14 10 6 18
14-15 31 299 5 325 15 315
Sensitivity
of GCS 13 57% 87% 48%
(95% confidence
interval) (45%; 69%) (72%; 96%) (30%; 67%)
Specificity
of GCS 13 99% 96% 91%
95% confidence
interval) (96%; 100%) (94%; 98%) (87%; 94%)

72% white. The linear correlation was: AMSE = - 549 + 0-90 x GCS; R2 = 0 59
(P<0-001). Both the AMSE and the GCS scores correlated with the admission of
patients to the ICU, patient intubation in the ED or ICU, and the presence of
complications in the ICU (Table 4). An AMSE score of seven or less was more sensitive
for ICU admission and ICU complications than a GCS score of 13 or less (P< 0-001).

DISCUSSION

We have shown that the total AMSE score in an urban population of ambulatory
patients presenting to the emergency department (who appear neurologically intact) is
'seven or greater' 93% of the time and 'eight or greater' 83% of the time. If patients
with disorientation are excluded, a score of 'seven or greater' was seen in over 96% of
patients and a score of 'eight or greater' was found in over 89% of patients. The cutoff is
less useful for patients with psychiatric complaints (such as major depressive disorders
and schizophrenia). Errors in arithmetic may reflect the educational level of the urban
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Abbreviated mental status exam 145

population assessed. However, a score of 'eight or greater' denotes acceptable cognitive
function in our urban teaching hospital population.
Although the AMSE score is expected to be more sensitive for cognitive impairment

than the GCS score, strong correlation between the GCS score and the AMSE score
was anticipated and found in our patients with acute drug ingestion. In addition, we
found a strong association with admiition to the ICU, intubation in the ED or ICU,
and the presence of complications in the ICU. Hence, an AMSE score of 'seven or less'
appears to represent a sensitive marker for significant drug-induced cognitive impair-
ment. Although a low AMSE is not specific for acute drug intoxication (as seen in our
population of ambulatory patients), when applied to the acute drug overdose popula-
tion, the AMSE score does appear to be a sensitive prognosticator of adverse outcome.
We conclude that the AMSE is an empiric test rapidly performed which can be used

to semiquantitatively denote cognitive impairment. Overdose patients with an AMSE
score of 'seven or less' appear to be at greater risk for complications of their overdose
than patients presenting with an AMSE score of 'eight or greater.' While we do not
advocate that the AMSE be used as a criterion upon which to base treatment or
disposition, the AMSE does appear to be a helpful prognosticator. Patients with a low
AMSE should be monitored closely during their ED evaluation and therapy. The
AMSE may prove to be a useful tool for objectively stratifying overdose patients with
cognitive impairment. Further evaluation of the AMSE for screening other ED patient
populations with potential for cognitive impairment appears warranted.
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