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Abstract
Background—Two simple questions have been used to classify neurologic outcome in patients
with stroke. Could they be similarly applied to patients with cardiac arrest?

Methods—As part of a randomized trial, study personnel interviewed by telephone survivors of
out-of-hospital cardiac arrest to assess their outcomes three months after discharge. They asked
two simple questions: 1) In the last two weeks, did you require help from another person for your
everyday activities? & 2) Do you feel that you have made a complete mental recovery form your
heart arrest? Next they administered the Mini-Mental State Examination (MMSE) from the Adult
Lifestyles and Function Interview (ALFI) to assess cognition on a scale from 0 to 22 and the
Health Utilities Index Mark 3 (HUI3) to assess quality of life on a scale from 0 (death) to 1
(perfect health).

Results—Based on responses to the two simple questions, 32 survivors were classified as
dependent (n=5, 16%), independent (n=3, 9%) and full recovery (n=24, 75%). The mean ALFI-
MMSE score was 19.1 (standard deviation 5.1), and the mean HUI3 score was 0.76 (standard
deviation 0.28). The classification based on the two simple questions was significantly correlated
with ALFI-MMSE (p=0.002) and HUI3 (p=0.001). Scores for the HUI3 were missing in 8
survivors.

Conclusions—Neurologic outcomes based on the two simple questions after cardiac arrest can
be easily determined, sensibly applied, and readily interpreted. These preliminary findings justify
further evaluation of this simple and practical approach to classify neurologic outcome in
survivors of cardiac arrest.
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INTRODUCTION
Two simple questions with established reliability and validity have been used to classify
outcome in stroke research.1–7 We hypothesized that they could be used to classify
outcomes after cardiac arrest. We explored the correlation of two simple questions with
other measures used in the Public Access Defibrillation (PAD) Trial to evaluate survivors’
outcomes three months after hospital discharge for resuscitation from out-of-hospital cardiac
arrest.8,9

METHODS
In a prospective, multicenter clinical trial, community units were randomly assigned to a
structured and monitored emergency-response system involving lay volunteers trained in
cardiopulmonary resuscitation (CPR) alone or in CPR and the use of automated external
defibrillators.8,9 Although the primary outcome in the PAD trial was survival to hospital
discharge, after informed consent was obtained, study personnel interviewed by telephone
those who were discharged to determine their subsequent outcomes.8 All of those discharged
regained consciousness, and 32 of the 45 (71%) were classified as normal on Cerebral
Performance Category (CPC)10 at hospital discharge, based on review of hospital records.
The CPC and closely related Glasgow Outcome Scale (GOS)11 are both five-point ordered
scales, where 5 is best on the GOS, and 1, on the CPC.

At three months, study personnel were able to locate and interviewed 33 survivors to assess
outcome. We adapted two simple questions used to classify outcome in survivors of stroke,1
specifically: 1) In the last two weeks, did you require help from another person for your
everyday activities? & 2) Do you feel that you have made a complete mental recovery form
your heart arrest? Based on responses, we classified survivors as dependent (answered first
question, yes), independent (answered first and second question, no), and full recovery
(answered first question, no, and second question, yes). Study personnel then asked the first
question from the 36-item short-form (SF-36) in the Medical Outcomes Study,12

specifically: “In the interval since your cardiac arrest, would you, in general, say your health
is excellent, very good, good, fair, or poor?” Two other measures followed: the telephone
version of the Mini-Mental State Examination (MMSE) from the Adult Lifestyles and
Function Interview (ALFI) to assess cognition,13 and the Health Utilities Index Mark 3
(HUI3) to assess quality of life.14,15 The ALFI-MMSE scores range from 0 to 22 (best). The
HUI3 scores range from 0 (death) to 1 (perfect health). Analyses involved contrasting results
of the classification based on the two questions with results from the other measures using
Fisher exact tests and one-way analysis of variance, as appropriate. Findings with p-values
less than 0.05 were considered significant, and all testing was two-tailed. Analyses were
conducted in Stata (version 10.1, StataCorp, College Station, TX).

RESULTS
Although study personnel interviewed 33 survivors, response to the recovery question was
missing in one, so these analyses include 32 survivors: mean age was 55.6 years (standard
deviation (SD) 16.1); median age, 60 years (interquartile range (IQR) 41–68); and 28
(87.5%), men. Collapse was witnessed in 78.1%, and 50.0% were engaged in sedentary
activities at onset. All were discharged home except for three who went to rehabilitation
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facilities. The 32 survivors were classified by the two questions as dependent in 5 (15.6%),
independent in 3 (9.4%), and full recovery in 25 (75.0%). Neither age nor sex was
significantly related to outcome. The survivor was the source of the information in 28, and
the survivor’s proxy, in 4, all of whom were classified as dependent. Only one survivor
indicated dependency with full recovery and was classified as dependent.

Table 1 provides results of comparisons with other measures. The CPC at hospital discharge
overestimated recovery compared to results at three months. At three months, those with
better outcomes reported significantly better overall general health status. The ALFI-MMSE
score was missing for one survivor who was classified as dependent. The HUI3 score was
missing in eight survivors, three of whom were classified as full recovery, three as
independent, and two as dependent. Overall the mean ALFI-MMSE score was 19.1 (SD
5.1), and median, 21 (IQR range 17–22). Overall the mean HUI3 score was 0.76 (SD 0.28),
and median, 0.90 (IQR range 0.55–0.97). Both the ALFI-MMSE and HUI3 scores were
significantly related to outcome based on the two questions, despite small numbers. If the
survivor who indicated dependency with full recovery was classified as full recovery or
excluded, all of the associations reported in Table 1 were stronger.

DISCUSSION
We describe the use of two simple questions to classify neurologic outcomes after out-of-
hospital cardiac arrest. Experience with the two questions in stroke survivors is extensive
and favorable based on reliability, validity, similarity of responses from patients and their
proxies, and comparability of responses to questioning face-to-face, by post, or by
telephone.1–7 Although numbers are small in the current study, findings suggest that using
the two questions allows a classification that correlates well with other measures of outcome
at three months after cardiac arrest. The correlation of the HUI3 with CPC has been
examined previously in 305 survivors of cardiac arrest.16 The HUI3 scores were similar in
the current study with a median of 0.90 for the entire group compared to 0.84 in this prior
study of cardiac arrest survivors and to 0.85 in the general population.16 As in this previous
study where a HUI3 cutoff of 0.80 was used to define good quality of life, with full recovery
the specificity was 100% (96.8% in the prior study with CPC normal), and the sensitivity
was 66.7% (55.6% in the prior study). In the current study, the HUI3 may overestimate the
quality of life in survivors because it was missing most often in those who did not report full
recovery. At least as measured by the HUI3, this study and others that have used the
HUI314,16 suggest that the quality of life of most survivors of cardiac arrest is good.

These two simple questions provide the investigator with a means based on self-report to
classify conscious patients in the GOS, or the closely related CPC. Typically investigators
classify conscious patients in the top three categories of these scales based on medical
records whose quality of documentation may vary,10,11 but whatever approach is used, it
may not be applied in a uniform fashion. What could be more important than the impression
about recovery of the survivor or survivor’s proxy? Classification of neurologic outcome
after cardiac arrest on the GOS or CPC would involve care providers answering two simple
questions about survival and consciousness and survivors answering two simple questions
about dependency and recovery, as illustrated in Figure 1. Depending on the purpose, more
detailed testing could be done to rank the outcome of patients in a particular category.17

Such details would come at a price given the investigators having to travel to geographically
dispersed survivors or survivors having to travel to the investigators. The GOS scores of 3,
4, and 5 would be difficult to determine on hospital discharge because the patient will not
have been challenged with everyday activities. A similar problem exists with other scales
applied at this time. Perhaps the best approach is to base outcome at hospital discharge on
the two questions that care providers answer about survival and consciousness.
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Although information was collected in this randomized trial in a standardized and unbiased
fashion, the numbers of survivors was small. Also information was collected over the
telephone rather than in person. This practical approach may be important especially for
multicenter trails where standardization of face-to-face evaluations at multiple centers may
be difficult to achieve and face-to-face follow-up may be burdensome for patients and
families. The use of the two simple questions in stroke outcome has its critics.18,19

Modification of the wording of the questions has been suggested to increase reliability.19

Also was our modification of the original recovery question optimal? The possibility exists
of patients indicating complete recovery but needing help in everyday activities, as occurred
in one of the survivors in this study. Such a combination of responses may relate to the level
of function and independence prior to cardiac arrest. Investigators have also raised concerns
over differences in response to the two simple questions by gender.20 The role of depression
is uncertain. Many of these concerns apply to any outcome measure. Some investigators
have acknowledged the loss of details about outcomes and lack of measurement precision
when using the two simple questions but have detailed the advantages including low
participant burden, high frequency of response, simple analyses, easily interpreted results,
and ability to classify all patients on a single scale.19 For more complex outcomes measures,
these advantages wane.

CONCLUSION
The two questions used in this study have advantages over other measures. They provide a
simply means to classify outcome in survivors of cardiac arrest using the GOS, or the
closely related CPC. This study shows that they can be administered over the telephone and
correlate well with other more complicated measures of cognition and quality of life. These
preliminary findings justify further evaluation of this simple and practical approach (Figure
1) to classify neurologic outcome in survivors of cardiac arrest.
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Figure 1.
Minimalist approach to assigning scores on the Glasgow Outcome Scale (GOS) based on
four simple questions, two answered by care providers and two by the survivor or survivor’s
proxy. Suggested translation into scores on Cerebral Performance Category (CPC) and
modified Rankin Scale (mRS)
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Table 1

Two questions used to classify outcome after out-of-hospital cardiac arrest and correlations with other
measures of outcome.

1) In the last two weeks, did you require help from another person for your everyday activities?

No (N = 27) Yes (N = 5)

2) Do you feel that you have made a complete mental recovery from your heart arrest?

Yes (N = 24) No (N = 3)

Measure at hospital discharge Full Recovery (N = 24) Independent (N = 3) Dependent* (N = 5) P-value†

CPC 0.075

 Normal 21 3 2

 Independent 3 0 2

 Dependent 0 0 1

Measure at 3 months

General Health Status 0.004

 Excellent 5 0 0

 Very Good 12 1 0

 Good 5 1 1

 Fair 2 0 1

 Poor 0 1 3

ALFI-MMSE (SD), N=31 20.4 (2.0) 18.7 (2.9) 11.2 (11.4) 0.002

HUI3 (SD), N=24 0.82 (0.21) -- 0.30 (0.32) 0.001

CPC stands for Cerebral Performance Category; ALFI-MMSE, Adult Lifestyles and Function Interview - Mini-Mental State Examination; HUI3,
Health Utility Index Mark 3; and SD, standard deviation.

*
One survivor reported both dependency and full recovery. All associations in the table were stronger if this survivor was classified as full recovery

or excluded rather than as dependent.

†
P-value based on counts and Fisher exact test for CPC and General Health Status and on means and analysis of variance for ALFI-MMSE and

HUI3.
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