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Screening for Geriatric Problems in the Emergency 
Department: Reliability and Validity 

JANE MCCUSKER, MD, DRPH, FRANCOIS BELLAVANCE, PHD, 
SYLVIE CARDIN, PHD, SYLVAIN TRI~PANIER, MSC, AND THE 

IDENTIFICATION OF SENIORS AT RISK (Ism) STEERING cOMMI”TEE* 

Abstract. Objective: To determine the test-retest 
reliability and concurrent criterion validity of a self- 
report ED screening questionnaire for adverse out- 
comes in elders. Methods: A cohort of 1,885 patients 
aged 265 years were recruited from the EDs of 4 
Montreal hospitals. Patients were excluded if they 
could not be interviewed because of their clinical 
status or cognitive impairment and no informant was 
available. The screening questionnaire, administered 
in the ED, contained 27 items on social, physical, and 
mental risk factors, medical history, and use of hos- 
pital services, medications, and alcohol. A random 
sample of 404 patients were invited to participate in 
a clinical assessment 1-3 weeks after the ED visit, 
that included re-administration of the screening 
questionnaire, and standardized instruments to as- 
sess disability, social resources, depression, alcohol 
use and abuse, and current medications. Results: 
Study data were collected from 221 patients (54.7%), 

of whom 193 were included in the test-retest relia- 
bility analyses and 213 in  the analyses of concurrent 
validity. The concordance correlation coefficient for 
test-retest reliability of the risk factor score was 0.78 
(95% confidence inte~al :  0.71.0.83; n = 193). Several 
screening questions showed moderately good agree- 
ment with the appropriate criterion standard, partic- 
ularly those on visual and hearing impairment, de- 
pression, and use of medications. The best subset 
of 9 screening questions explained approximately half 
of the variance in the total disability score. Conclu- 
sions: The screening questionnaire score has good 
test -retest reliability, but individual screening ques- 
tions have, at best, modest concurrent validity. The 
final set of screening questions should be selected 
based on their predictive validity. Key words: aged; 
screening; functional status; reliability; validity; 
geriatrics. ACADEMIC EMERGENCY MEDICINE 
1998; 5~883-893 

ERIATRIC evaluation and management G (GEM) programs have been reported from 
various populations, including inpatients, outpa- 
tients, and those in the c0mmunity.l Recent reports 
suggest that  the ED may be a useful site for the 
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identification of older persons with “sentinel 
health events” that signal risk of functional dete- 
r i o r a t i ~ n . ~ . ~  Follow-up studies of elders after re- 
lease from the ED indicate considerable loss of in- 
dependence,4es substantial rates of hospital 
admission or death,s and underutilization of ap- 
propriate community  service^.^ A screening and in- 
tervention program, to include the identification of 
those at risk, followed by referrals to appropriate 
community services, has the potential to prevent 
some of these adverse outcomes. 

Emergency department-based screening pro- 
grams for elders reported previously reveal high 
rates of various problems. Gerson and colleaguese 
assessed the feasibility of a brief comprehensive 
case-finding program in a multicenter study of ED 
patients aged 260 years released to their homes. 
The participation rate was 75% and multiple prob- 
lems were detected. In a case-finding and liaison 
service delivered in the ED by a geriatric nurse 
clinician, 82% of patients aged 265 years were 
found to have at least 1 “geriatric” problem and 
77% reported at least 1 unmet dental or social sup- 
port need.7 Although the latter intervention was 
not effective in reducing mortality or nursing home 
admissions, members of the intervention group 
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had fewer repeat ED visits during the next 3 
months than did a nonrandomized control group. 
Possible explanations of these generally negative 
results include lack of targeting of those most 
likely to benefit and lack of coordinated fol low-~p.~ 

Methods for identifying elders who might ben- 
efit from GEM include self-report questionnaires, 
standardized measures of physical or mental per- 
formance, and clinical evaluation. In a pilot study, 
we found that a brief self-report questionnaire of 
common geriatric problems predicted repeat ED 
visits during the next 3 months better than stan- 
dardized performance tests.B Given the difficulty in 
implementing many performance tests in the ED, 
as well as insufficient time during the ED visit for 
a comprehensive geriatric evaluation, we investi- 
gated the use of a battery of self-report questions, 
suitable for completion either by the patient or by 
an informant, that  could be used to target patients 
for a more complete evaluation conducted at a later 
time either in the hospital or in the community. 

Screening questionnaires have been developed 
for use with elders in other settings, particularly 
primary care or community s e t t i n g ~ . ~ - l ~  These 
questionnaires may be less reliable and valid when 
used in the ED, because of acute changes in health 
and functional status and the stressful circum- 
stances of the ED visit. 

METHODS 

s tudy  Design. This study is part of a prospective 
cohort study that aimed to develop a short screen- 
ing questionnaire for functional dec€ine from a bat- 
tery of potential questions administered in the ED 
to a cohort of patients 2 6 5  years. We define 
“screening” to include the detection of those at risk 
of functional decline and other adverse outcomes, 
as well as those with current functional disability; 
the latter is sometimes referred to as ucase find- 
ing.” The final questionnaire, to be reported in a 
future publication, will be based on the predictive 
validity of the questions, i.e., their ability to predict 
adverse outcomes (increased dependence in activi- 
ties of daily living, death, and institutionalization) 
during the 6 months following the ED visit. 

This study aimed to determine the test-retest 
reliability (reproducibility) and the concurrent cri- 
terion validity of screening questions administered 
in the ED. We assessed concurrent criterion valid- 
ity by comparing responses to the screening ques- 
tions at the ED visit with the results of validated 
instruments administered at a clinical assessment, 
conducted shortly after the ED visit. Test-retest 
reliability was assessed by repeated administra- 
tion of the screening questions at the clinical as- 
sessment. 

Written consent to study participation was pro- 

vided by the patient or, if the patient was disori- 
ented to time or place, by a n  accompanying family 
member who also acted as informant for the data 
collection. The study was approved by the research 
ethics review boards of the 4 hospitals. 

Population and Setting. The study cohort was 
recruited from patients aged 2 6 5  years visiting the 
EDs of 4 acute care, university-affiliated hospitals 
in Montreal during the daytime weekday shift, 
over a 3-month period by research assistants with 
interviewing andor  clinical experience, who were 
trained and supervised by the project coordinator, 
a study nurse. One research assistant in each ED 
interviewed patients in order of arrival. After com- 
pleting an  interview, the research assistant next 
approached the patient who had arrived most re- 
cently (with the shortest duration of stay in the 
ED). This sampling method aimed to increase the 
representativeness of all ED visits by preferen- 
tially sampling incident cases (those newly arrived 
in the ED) vs prevalent cases (those still in the 
ED). Patients were excluded for the following rea- 
sons: previous enrollment in the study; transfer to 
another hospital; nonresidence in Quebec; or lan- 
p a g e  (working knowledge of neither French nor 
English). Interviews were conducted in the ED ei- 
ther with patients who were medically stable and 
oriented to time and place, or else with an inform- 
ant (family member or other accompanying per- 
son); therefore, patients were excluded if they were 
medically unstable or disoriented to either time or 
place and no informant was available. 

Study Protocol. A sample of the study cohort 
was selected from those who lived within the pri- 
mary catchment areas of the hospitals. The esti- 
mate of the sample size required (n = 200) was 
based on a desired precision of at least + lo% on 
the overall estimate of test-retest reliability, with 
a coefficient of 20.50. Systematic sampling was 
performed using the last digit of the patient num- 
ber, with a daily sampling ratio varying over the 
recruitment period from 1 to 3 in 10; this ratio was 
adjusted as needed to maintain steady enrollment 
in the sample without overburdening the study 
nurse. Members of the sample were invited to par- 
ticipate in a clinical assessment in their homes 
1-3 weeks after the ED visit. All interviews and 
assessments were conducted in either French or 
English. 

Clinical assessments were conducted either at 
the patient’s residence or in hospital; if face-to-face 
assessment was not possible, either a telephone in- 
terview or a mail questionnaire was completed. As- 
sessments were conducted by 1 of 2 nurses, who 
were blinded to the results of the data collected in 
the ED. 
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TABLE 1. Schedule of Administration of Study Instruments 

ED Visit Clinical Assessment 
Instrument* (T1) (T2) 

Screening questionnaire X X 
SPMSQ X X 
OARS ADL X 
SMAF X 
GDS X 
OARS Social Resources X 
Alcohol abuse X 
Medication count X 

~ ~~ 

*SPMSQ = Short Portable Mental Status  Questionnaire; 
OARS = The Older Americans Resources and Services; ADL = 
Activities of Daily Living; SMAF = Functional Autonomy Mea- 
surement System; GDS = Geriatric Depression Scale. 

The interrater reliability of the assessment in- 
struments was measured in a sample of 17 pa- 
tients from those assessed face-to-face; the sample 
was one of convenience and was the maximum 
number that could be jointly assessed within the 
budgetary and time constraints of the study. These 
patients were interviewed and assessed by 1 nurse, 
in the presence of the second nurse who indepen- 
dently completed a questionnaire. 

Measurements. Table 1 lists the study instru- 
ments administered a t  the ED visit (Tl)  and the 
clinical assessment (T2). 

Screening Questionnaire. Potential screening 
items were developed from a literature review of 
general factors and specific questions that pre- 
dicted functional decline. Potential screening ques- 
tions were circulated among a multidisciplinary 
group of hospital and community-based health pro- 
fessionals, who were asked to prioritize questions 
addressing each factor of interest. Because of the 
hypothesized importance of both functional status 
before the acute ED problem and change in func- 
tion since the onset of this problem, questions on 
both aspects were included. English and French 
versions of the questions selected in this consensus 
process were then pretested in a sample of ED pa- 
tients to determine ease of comprehension. To ver- 
ify the accuracy of the translation, the final set of 
24 questions (27 items) was back-translated from 
French to English by a health professional who 
had not been involved in the development of the 
questions; 2 formats were used, for administration 
to the patient or an informant, respectively (Ap- 
pendix). Ten of these questions, noted in the Ap- 
pendix, were adapted either verbatim or with very 
minor changes from a postal questionnaire for el- 
ders in the community developed in the province 
of Quebec.I2 

The screening questions were administered at 
T1 and again at T2, with the same respondent and 
method of administration (self-completion or inter- 

viewer-administered). At T2, the respondent was 
asked to answer the questions with regard to the 
patient’s status at the time of the index ED visit. 
A screening score was computed by adding the 
number of positive responses to the 25 questions, 
excluding age and sex. No weighting of items was 
used because this was not expected to improve the 
performance of the scale.I6 

Short Portable Mental Status Questionnaire 
(SPMSQ). The SPMSQ,I7 an observer-rated 10- 
item questionnaire to evaluate orientation, mem- 
ory, and concentration, was used to assess cogni- 
tive impairment of patients. Using a cutoff of 23 
errors, the SPMSQ has a sensitivity of 84% and a 
specificity of 89% for the detection of delirium or 
dernentia.ls 

The Older Americans Resources and Services 
(OARS) ADL Questionnaire. The 14-item OARS 
activities of daily living (ADL) questionnaire was 
administered at the ED visit, including questions 
on basic and instrumental ADL.Ig (This scale 
would also be used during the 6-month follow-up 
period to assess functional decline.) Subjects an- 
swered these questions with reference to the level 
of functioning before the illness or injury that led 
to the index ED visit ( premorbid level of function). 
A 5-category impairment scale was computed: 
none, mild, moderate, severe, and t0ta1.I~ The cri- 
terion validity of this scale has been reported (Ken- 
dall’s T = 0.83), but values for the sensitivity and 
specificity of different scores are not a~ailab1e.I~ 

Functional Autonomy Measurement System 
(SMAF). The main measure of patient function- 
ing used a t  the clinical assesssment was the SMAF 
(le Systeme de Mesure d e  I’Autonomie Fonctionelle), 
a 29-item clinical instrument for assessing disabil- 
ity in 5 areas: 7 basic ADL items (feeding, washing, 
dressing, grooming, urinary function, bowel func- 
tion, and toiletting); 8 instrumental ADL (IADL) 
items (housekeeping, meal preparation, shopping, 
laundry, use of telephone, transportation, medica- 
tion use, and budgeting); 6 mobility items (trans- 
fers, walking inside, walking outside, donning 
prosthesis or orthosis, wheelchair use, and climb- 
ing stairs); 3 communication items (hearing, vi- 
sual, and speech problems); and 5 mental function 
items (memory, orientation, comprehension, judg- 
ment, and behavior).*O Each item is rated on a 4- 
point scale: 0 (independent); - 1 (requires surveil- 
lance or  stimulation); -2 (requires help); and -3 
(completely dependent). A total score, the sum of 
the 29 item scores, thus ranges from 0 (completely 
independent) to -87 (completely disabled); we 
used a revised scoring system, whereby a score of 
-0.5 is assigned to each of the ADL, IADL, or mo- 
bility items to rate subjects who perform the func- 
tion independently but with difficulty.21 The SMAF 
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TABLE 2. Characteristics of the Study Cohort. and of the Clinical Assessment Sample, by Participation Status 

Clinical Assessment Sample (n = 404) 
Study 
Cohort Participants Nonparticipants 

Total 1,885 (100.0%) 221 (54.7%) 183 (45.3%) 

Age 
65-74 years 
75-84 years 
85+ years 

923 (49.0%) 
714 (37.9%) 
248 (13.2%) 

92 (41.6%) 
89 (40.3%) 
40 (18.1%) 

89 (48.6%) 
76 (41.5%) 
18 (9.8%) 

Sex 
Female 
Male 

100 (54.6%) 
83 (45.4%) 

1,063 (56.4%) 
822 (43.6%) 

130 (58.8%) 
91 (41.2%) 

Hospital 
A 
B 
C 
D 

267 (14.2%) 
537 (28.5%) 
526 (27.9%) 
555 (29.4%) 

34 (15.4%) 
57 (25.8%) 
71 (32.1%) 
59 (26.7%) 

33 (18.0%) 
53 (29.0%) 
58 (31.7%) 
39 (21.3%) 

Residence 
Own home 
With family 
Religious community 
Foster home or  residence 
Nursing home 
Chronic care hospital 

1,589 (84.3%) 
59 (3.1%) 
15 (0.8%) 
190 (10.1%) 
28 (1.5%) 
4 (0.2%) 

175 (79.2%) 
6 (2.7%) 
1 (0.5%) 
32 (14.5%) 
6 (2.7%) 
1 (0.5%) 

155 (84.7%) 
6 (3.3%) 
2 (1.1%) 
19 (10.4%) 
1 (0.6%) 
0 (0.0%) 

Language 
English 
French 
Other 
Missing 

269 (14.3%) 30 (13.6%) 
1,033 (54.8%) 129 (58.4%) 
582 (30.9%) 62 (28.0%) 

1 0 

21 (11.5%) 
95 (51.9%) 
67 (36.6%) 

0 

Years of education 
0 
1-6 
7 
8-11 
12 
13+ 
Missing 

35 (1.9%) 
436 (23.3%) 
261 (14.0%) 
536 (28.7%) 
267 (14.3%) 
335 (17.9%) 
15 

4 (1.8%) 
47 (21.3%) 
39 (17.7%) 
60 (27.2%) 
34 (15.4%) 
37 (16.7%) 
0 

9 (5.0%) 
38 (20.9%) 
25 (13.7%) 
51 (28.0%) 
20 (11.0%) 
39 (21.4%) 
1 

Marital s ta tus  
Single 
Mamed 
Separated/divorced 
Widowed 

157 (8.3%) 
955 (50.7%) 
115 (6.1%) 
658 (34.9%) 

21 (9.5%) 
106 (48.0%) 
11 (5.0%) 
83 (37.6%) 

15 (8.2%) 
103 (56.3%) 
10 (5.5%) 
55 (30.1%) 

Cognitive impairment 
Nonefmild 
Moderatdsevere 
Not assessed 

1,298 (68.9%) 
184 (9.8%) 
403 (21.4%) 

159 (72.0%) 
16 (7.2%) 
46 (20.8%) 

113 (61.8%) 
14 (7.7%) 
56 (30.6%) 

Informant 
Patient 
Spouse 
Other 

1,388 (73.6%) 
136 (7.2%) 
361 (19.2%) 

168 (76.0%) 
18 (8.1%) 
35 (15.8%) 

122 (66.7%) 
18 (9.8%) 
43 (23.5%) 

Disposition 
Admitted 
Released 
Missing 

563 (30.6%) 
1,275 (69.4%) 

47 

72 (32.6%) 
149 (67.4%) 

0 

46 (27.2%) 
123 (72.8%) 
14 

continued 
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TABLE 2. (Continued) 

Clinical Assessment Sample (n = 404) Study 
Cohort Participants Nonparticipants 

OARS/ADL* impairment 
None 661 (35.1%) 68 (30.8%) 64 (35.0%) 
Mild 560 (29.7%) 71 (32.1%) 51 (27.9%) 

120 (6.4%) 17 (7.7%) 14 (7.7%) Severe 
23 (10.4%) 17 (9.3%) Total 174 (9.2%) 

Moderate 370 (19.6%) 42 (19.0%) 37 (20.2%) 

Screening score mean (+SD) 5.90 2 3.45 5.89 2 3.48 5.77 2 3.45 

*OARS ADL = The Older Americans Resources and Services Activities of Daily Living. 

total disability score has been validated against 
the nursing time required for care (Pearson's r = 
0.88)20; values for the sensitivity and specificity of 
different scores are not available. 

The ratings of each area of functioning were 
based on a combination of observed performance 
(during the visit), reports of the patient and/or an  
informant, and judgment of the clinician, usually 
a nurse. The 2 study nurses were trained in the 
use of the S W  by a nurse from the group that 
developed the instrument, and standardized in- 
structions were developed for this study. The 
nurses conducted joint patient assessments and 
standardized their ratings before data collection 
began for the study. 

For each SMAF item, the nurse first assessed 
current disability and then asked whether there 
had been any change from the premorbid status. 
If any change was reported, the premorbid func- 
tional level was determined retrospectively. The 
difference between the current and premorbid total 
disability scores was computed; a clinically signif- 
icant change was defined a priori as a difference of 
2 5  points, as suggested by the developers of the 
SMAF (HBbert R, personal communication, 1995). 

We computed dichotomous measures of disabil- 
ity (any disability vs none) for several areas of 
function. For ADL, IADL, mobility, and cognitive 
impairment, patients were considered to be dis- 
abled if they had a score of -1 or less for 1 or more 
of the items in that  area. Patients were considered 
to have a hearing or visual disability if they had a 
score of -1 or less for the item in question. 

Geriatric Depression Scale (GDS). The GDS, a 
30-item questionnaire that has been used exten- 
sively in its original English version and also val- 
idated in French, was administered to the patient 
a t  the clinical a s s e ~ s m e n t . ~ ~ , ~ ~  Patients were clas- 
sified as depressed if the GDS score was 11 or 
more; this cutoff point has a sensitivity of 84% and 
a specificity of 95% for the detection of clinical de- 
p r e s ~ i o n . ~ ~  

OARS Social Resources Questionnaire. The 
OARS Social Resources questionnaire, assessing 
social contacts and resources, was administered to 
the patient or informant at the clinical assessment. 
A 5-category impairment scale was computed: 
none, mild, moderate, severe, and t0ta1.l~ The 
interrater reliability of this scale has been re- 
ported,lB but not its criterion validity. 

Alcohol UsdAbuse. Patients were asked about 
the amount and frequency of alcohol consumed and 
completed the 4-question CAGE (cut down, an- 
noyed, guilty, eye-opener) questionnaire.26~26 The 
CAGE has been validated in older adults; with a 
cutoff score of 21 positive responses, sensitivity is 
86-88% and specificity is 78-88%.27p28 As some 
other studies have used a cutoff score of ~ 2 , ~  we 
used both cutoff scores in our analyses. The French 
version of the CAGE was that used in a provincial 
population health survey.29 

Medications. At the clinical assessment, subjects 
were asked to produce all their current prescrip- 
tion and nonprescription medications for review by 
the nurse. These were classified by type of medi- 
cation and coded into 2 variables: total number of 
different medications; and any current anxiolytic, 
sedative, or hypnotic medications. The total num- 
ber of medications was then grouped into 2 cate- 
gories, 0-3 and 24 ,  to correspond to screeniiig 
question 19 (Appendix). 

Demographic variables also collected at T1 in- 
cluded: language (mother tongue), years of educa- 
tion, marital status, and residence. 

Statistical Methods. The concordance correla- 
tion coefficient (CCCYO was used, with its 95% con- 
fidence interval (CI), to measure the test-retest 
reliability of the screening questionnaire (between 
T1 and T2) overall and within selected subgroups. 
A test of homogeneity3' of the CCCs among the dif- 
ferent subgroups was performed. The CCC was 
also used to evaluate the interrater reliability of 
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the study nurses for the instruments administered 
at T2 (SMAF, GDS, CAGE). The test-retest relia- 
bility of individual screening questions was mea- 
sured with the kappa (K) coefficient and its 95% 
CI. Changes from T1 to T2 for individual questions 
were evaluated with McNemar’s exact test statistic 
and corresponding 95% CI. We computed the 
agreement between selected screening questions 
from the T1 interview and selected T2 measures, 
using the sensitivity, specificity, and likelihood ra- 
tio (sensitivity/l - specificity). We used linear re- 
gression with the “best subsets” methods2 to iden- 
tify the best subset of screening questions (T1) for 
the prediction of the patient’s global disability 
W“ total score) at T2. All the statistical anal- 
yses were done using SAS for Windows, version 
6. 12.33 

RESULTS 
A total of 404 subjects were selected for the study 
sample, of whom 221 (54.7%) received a clinical as- 
sessment (93 subjects refused participation at the 
ED visit and 90 others either declined the assess- 
ment after being contacted by the nurse or could 
not be contacted). Participants did not differ sub- 
stantially from nonparticipants or from the total 
study cohort by sex, hospital, residence, first lan- 
guage, education, marital status, cognitive impair- 
ment, functional impairment, information source, 
or disposition (Table 2). The distributions of 
screening questionnaire scores at the ED visit 
were also similar in these groups. However, partic- 
ipants were somewhat older than nonparticipants 
and the study cohort as a whole. 

TABLE 3. Positive Response to Screening Questions at T1 (ED Visit), Change to T2 (Clinical Assessment), Kappa 
Coefficients, and 95% Confidence Intervals (n = 193) 

Screening Question T1 Change (T2 - T1) 
(Number) (%) (%) 95% CI Kappa 95% CI 

Social 
Live alone (63) 42.2 -1.6 (-6.5, 3.4) 0.80 (0.71, 0.88) 
Special residence (Q4) 19.7 -2.6 (-6.1, 1.0) 0.84 (0.75, 0.94) 
Isolation (622) 3.6 +3.6 (-1.3, 8.6) 0.05 (-0.13, 0.23) 
Lack of support (623) 4.2 -0.5 (-4.4, 3.4) 0.24 (-0.06, 0.54) 
Inadequate income (624) 4.2 +0.5 (-2.3, 3.3) 0.69 (0.44, 0.95) 

Physical function (premorbid) 
(0.30, 0.56) 
(0.47, 0.71) 

Activity limitation (Q6) 48.4 +3.6 (-4.4, 11.7) 0.43 
0.59 Need regular help (67) 25.9 +6.7 (0.5, 13.0) 

Change in function 
(0.04. 0.30) Decreased function (Q8) 67.9 - 17.4 (-26.9, -7.9) 0.17 

Increased assistance (Q9) 44.6 -3.3 (- 12.0, 5.5) 0.34 (0.20, 0.47) 

Medical history 
Heart disease (QlOa) 
Diabetes (QlOb) 
Cancer (QlOc) 
Stroke (QlOd) 

Sensory impairment 
Hearing (Q14) 
Vision (Q15) 

Mental 
Memory (Q16) 
Depression (Q17) 
Bereavement (Q18) 

31.2 + 1.6 (-4.6, 7.8) 0.64 (0.52, 0.76) 
17.9 +3.2 (-0.6, 6.9) 0.83 (0.73, 0.93) 
6.5 +2.7 (-1.3, 6.7) 0.59 (0.37, 0.81) 
4.7 +3.2 (- 1.2, 7.5) 0.38 (0.12, 0.64) 

21.8 +4.1 (-1.9, 10.2) 0.57 (0.44, 0.71) 
18.7 -3.6 (-8.5, 1.3) 0.65 (0.50, 0.79) 

11.6 0.0 (-4.4, 4.4) 0.64 (0.47, 0.81) 
29.8 +2.1 (-3.7, 8.0) 0.68 (0.56, 0.79) 
25.5 +5.7 (-1.1. 12.6) 0.50 (0.37. 0.64) 

Medications/alcohol 
>3 medications daily (Q19) 45.8 +2.1 (-3.5, 7.7) 0.75 (0.65, 0.84) 
Sleeping pills (620) 26.1 +4.8 (-0.9, 10.5) 0.67 (0.56, 0.79) 
Alcohol daily (Q21) 6.2 0.0 (-3.4, 3.4) 0.64 (0.42, 0.87) 

Hospital utilization 
(0.17, 0.50) ED visit last month (Qll) 20.7 -8.3 (-14.8, -1.8) 0.33 

Admission/6 months (912) 21.9 + 13.0 (6.1, 20.0) 0.46 (0.33, 0.59) 

Other 
(0.57, 0.82) Poor general health (65) 25.4 0.0 (-5.6, 5.6) 0.70 

2 +  falld6 months (Q13) 11.0 + 1.6 (-3.4, 6.6) 0.52 (0.33, 0.71) 
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TABLE 4. Screening Score Mean at T1 (ED Visit), Change to T2 (Clinical Assessment), and Concordance Correlation 
Coefficient (CCC), Overall and in Subgroups 

Change 
T1 (T2 - T1) 

Group n (96) (%) ccc 95% CI p-value* 

Total 

Place of clinical assessment 
Home 
Other 
Missing 

Informant 
Patient, not cognitively impaired? 
Patient, cognitively impairedt 
Other 

Time from T1 to T2 
5-11 days 
12-20 days 
Missing 

Disposition at ED visit 
Admitted 
Released 

ADL impairment (premorbid) 
None-mild 
Moderate-total 

Increased disability$ 
No 
Yes 

193 

148 
43 
2 

131 
26 
36 

79 
112 
2 

61 
132 

125 
68 

141 
52 

5.84 

5.24 
7.72 
- 

5.02 
6.22 
8.56 

5.97 
5.67 
- 

6.93 
5.34 

4.54 
8.24 

5.43 
6.96 

+0.25 

+0.06 
+0.87 
- 

+0.21 
+0.93 
-0.09 

+0.61 
-0.01 
- 

+0.77 
+0.01 

+0.25 
+0.25 

-0.13 
+ 1.30 

0.78 

0.77 
0.64 
- 

0.75 
0.73 
0.70 

0.82 
0.72 
- 

0.68 
0.80 

0.72 
0.67 

0.79 
0.68 

(0.71, 0.83) 

0.14 
(0.70, 0.83) 
(0.42, 0.79) 

0.85 
(0.67, 0.82) 
(0.49, 0.87) 
(0.49, 0.83) 

0.09 
(0.74, 0.88) 
(0.61, 0.80) 

0.09 
(0.52, 0.80) 
(0.73, 0.85) 

0.52 
(0.63, 0.80) 
(0.52, 0.78) 

0.14 
(0.72, 0.85) 
(0.50, 0.80) 

*P-value of a test of homogeneity of CCCs among the subgroups. 
tcognitive impairment denotes 1 or more errors in questions 1-3 of the SPMSQ at T2. 
$5+ decrease in SMAF score from before ED visit to clinical assessment. 

The clinical assessments were conducted within 
5-20 days (median 12 days) after the index visit. 
Of the 221 assessments, 168 were conducted at 
home, 29 in a hospital, and 15 in a nursing home; 
6 screening questionnaires were administered by 
telephone, and 3 by mail. Interrater reliabilities 
(CCCs) between the 2 nurse raters were very high 
(0.97-1.00) for the SMAF current and premorbid 
total disability, ADL, IADL, mobility, and mental 
scores, and for the SPMSQ, GDS, and CAGE; they 
were somewhat lower for the Social Resources 
scale (0.86) and the SMAF communication sub- 
scale (current 0.68; premorbid 0.56). 

Test-Retest Reliability. Subjects were included 
in the analyses of test-retest reliability if the 
same individual, either patient or informant, com- 
pleted the screening questionnaire both at T1  and 
T2. The screening questionnaire was not admin- 
istered at T2 in 5 cases, and in 21 the informant 
was different from the T1 informant. Some pa- 
tients (n = 26) who were not cognitively impaired 
a t  T1, and therefore completed the screening ques- 
tionnaire themselves, were found to be cognitively 
impaired at T2. These patients were included in 

the analyses since they answered at T2, despite 
their impairment. We excluded 2 patients who 
completed the questionnaire both at T1 and T2 but 
were not given the SPMSQ at T2. Thus, the reli- 
ability sample included 193 subjects. 

The frequency of positive responses to the 
screening questions varied from 67.9% for change 
in function to  ~ 1 0 %  for several social factors (iso- 
lation, lack of support, inadequate income), history 
of cancer or stroke, and daily alcohol consumption 
(Table 3). For most questions, there was little sys- 
tematic change from T1 to T2 in the percentage 
reporting the risk factor. However, there was a sys- 
tematic decrease from T1 to T2 (95% CI excludes 
0 )  in the percentage who reported a decrease in 
function or an  E D  visit in  the previous month, and 
an increase in the percentage who reported that 
they usually needed regular help, or had been ad- 
mitted to hospital in the previous 6 months. 
Higher reliabilities (K L 0.80) were found for the 
questions on living arrangements (3 and 4), history 
of diabetes (lob), and memory problems (16). 
Lower reliabilities (K c 0.50) were found for the 
questions on social isolation and support (22 and 
23), premorbid activity limitation (6), acute func- 
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tional changes (8 and 9), history of stroke (10d), 
and hospital and ED use (11 and 12). 

The test-retest reliability (CCC) of the total 
risk factor score (excluding age and sex) was 0.78 
and did not vary significantly among subgroups de- 
fined by: place of clinical assessment, informant, 
time from T1 to T2, disposition at ED visit, pre- 
morbid ADL impairment, and recent change in 
level of disability (Table 4). 

Concurrent Criterion Validity. The most fre- 
quent problems detected in the validity subsample 
were disability in 21 IADL (93.2%), the use of 2 4  
medications (58.7%), disability in 21 ADL (52.9%), 
use of sedatives or tranquilizers (32.9%), impaired 
mobility (31.8%), and depression (25.9%). The 
prevalences of cognitive impairment differed by 
the method of measurement: 13.0% using the 
SPMSQ score vs 22.8% using the SMAF. 

Selected T1 screening questions were validated 
against all these clinical criteria except for IADL 
disability because of very high prevalence (Table 
5). For example, 4 screening questions (6-9) were 

validated against the presence of some ADL im- 
pairment: the sensitivities of these items varied 
between 40.7% and 70.3% and the specificities be- 
tween 42.6% and 94.8%. In general, the questions 
were more specific than sensitive. The questions 
with the highest levels of both sensitivity (260%) 
and specificity (290%) were those on visual and 
hearing impairment (14 and 15) and those on med- 
ications (19 and 20). The question on depression 
(17) had only slightly lower levels of sensitivity 
and specificity. Most other questions either had 
lower sensitivity (especially those on isolation, 
support, and alcohol use) or lower specificity (most 
of the functional status questions). 

The best subset of screening questions (includ- 
ing age as a continuous variable and sex) that pre- 
dicted SMAF total disability at T2 are shown in 
Table 6; these 9 variables had an  RZ value of 0.49. 
Of these, the questions that were most strongly 
associated with level of disability included: age, 
need for regular help before the illness (7), and 
need for increased assistance associated with the 
illness (9). 

TABLE 5.  Prevalences of Selected Problems at Clinical Assessment and Sensitivity, Specificity, and Likelihood Ratio of 
Selected Risk Factor Questions Given in the ED (n  = 213) 

Problem 

Screening 
Prevalence Question 

Assessed (T2) Number* Sensitivity Specificity Likelihood 
(n 1 (%) (T1) (%I (%) Ratio 

ADL impairment 

Mobility impairment 

Cognitive impairment 
SPMSQ 3+ 
Clinical (Sh4A.F) 

204 52.9 6 60.2 65.6 1.75 
7 40.7 94.8 7.82 
8 70.3 42.6 1.22 
9 56.4 75.5 2.31 

201 31.8 6 67.2 60.6 1.70 
7 50.0 88.3 4.28 
8 79.7 41.8 1.37 
9 73.3 72.9 2.71 

200 13.0 16 28.0 93.5 4.33 
206 22.8 16 35.6 96.1 9.24 

Hearing 213 20.7 14 63.6 89.9 6.33 

Vision 213 11.7 15 80.0 91.0 8.85 

Depreesion: GDS 11+ 170 25.9 17 55.8 87.9 4.61 

Social resources: severe or total impairment 188 11.2 22 4.8 97.6 1.99 
23 15.0 98.8 12.53 

Alcohol: 
CAGE 1+ 
CAGE 2+ 

208 7.2 21 33.3 94.8 6.40 
208 2.9 21 33.3 93.6 5.18 

Medications 
4 or more medications 213 58.7 19 70.2 92.0 8.72 
Sedativedtranquilizers 213 32.9 20 60.0 90.8 6.51 

*Numbers of subjects who were assessed for a problem but had missing values for specific screening questions ranged from 0-9. 
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DISCUSSION 

This study is the first, to our knowledge, to assess 
the reliability and validity of risk factor screening 
items administered in the ED. 

In terms of test-retest reliability, most ques- 
tions had satisfactory levels of reproducibility. 
Those concerned with functional status and with 
change in functional status appeared to be the 
least reliable; however, the latter reliability esti- 
mates should be interpreted with caution, because 
the test-retest method may not be appropriate 
when the parameter of interest is unstable. Al- 
though respondents were asked to answer these 
questions at T2 with regard to the patient's health 
status at T1, it is likely that there were errors of 
recall, particularly if the patient's health status 
had changed, either immediately before T1 or be- 
tween T1 and T2. If in fact these questions were 
unreliable, they would not be expected to have 
good validity. However, 2 of these questions, pre- 
morbid need for assistance and increased need for 
assistance, were among the 3 questions most pre- 
dictive of total disability at T2. 

The prevalence rates of the various problems 
identified in the clinical assessments were gener- 
ally similar to those reported previously from other 
North American ED samples. The prevalence of de- 
pendence in at least 1 ADL was 52.9% in our sam- 
ple compared with 67% and 79% in previous stud- 
ies by Miller et  al.7 and Gerson et a1.,6 respectively. 
(Note that these studies used different criteria for 
ADL dependence from ours, and the Gerson study 
included IADL dependence.) The prevalence of de- 
pression was 33% in the Gerson study compared 
with 25.9% in ours, using similar criteria. The 
prevalence of cognitive impairment was 22.8% in 
our sample (using the SMAF) compared with 19% 
in the Miller study (using other instruments). The 
prevalence of alcohol abuse based on a CAGE score 
of 2 2  was 2.9% in our sample and 2.5% in the Ger- 
son study. 

Our analyses indicate that a subset of 9 screen- 
ing questions explains almost half of the varia- 
bility in disability. Three of the questions are par- 
ticularly strong predictors of disability: age, 
premorbid need for assistance, and increased need 
for assistance. Although age is readily available, 
patients are rarely asked about their dependency 
during an  ED visit.34 The use of these brief, intu- 
itively appealing questions could provide substan- 
tial information with relatively little effort. 

In general, the concurrent validity of most of 
the screening questions was not sufficiently high 
for these questions to be used alone. The questions 
on social isolation and lack of support (22 and 23) 
were unreliable and detected only a small percent- 
age of those with severely impaired social re- 

TABLE 6. Best Subset of Screening Questions (T1) for the 
Prediction of Disability at T2* 

Question (Number)? Coefficient SE p-value 

0.03 0.01 <0.001 
Live alone (63) -0.24 0.11 0.02 
Poor general health (65) 0.34 0.13 0.009 
Premorbid need for regular help 0.55 0.14 <0.001 

Increased assistance (89) 0.51 0.11 <0.001 
Diabetes (QlOb) 0.27 0.13 0.04 
Hearing (Q14) 0.22 0.13 0.09 
Memory (Ql6) 0.37 0.17 0.03 
Isolation (622) -0.57 0.28 0.04 

Age 

(67) 

R2 = 0.49 Adjusted R2 = 0.46 for the above "best" subset 

R2 = 0.54 Adjusted Rz = 0.46 for the full model with 27 items 
model 

*Multiple linear regression model; disability was measured as 
the log of 1 minus SMAF total score; n = 182 subjects with 
answers on all questions. 
tActual age was used in the model as a continuous variable; a 
score of 1 was given for "yes" and 0 for "no" to questions 3, 7, 
9, lob, and 16, and vice-versa for questions 5, 14, and 22. 

sources, using OARS criteria. HBbert and col- 
leagues12 found that  elders living with others were 
more likely to decline in  their functioning than 
those who lived alone; this result is likely ex- 
plained by the greater need of contact and support 
among those elders living with others. The screen- 
ing question on depression is almost identical to 
one previously recommended for screening inter- 
nal medicine pa t i en tP  tha t  appeared to have con- 
current validity similar to the GDS in one small 
s t ~ d y . ~ "  

LIMITATIONS AND FUTURE QUESTIONS 

The patient groups excluded from this study may 
limit its generalizability. Patients were recruited 
only during weekdays; those visiting the EDs at 
different times may be more seriously ill,* but, 
among those eligible for screening, there is no rea- 
son to suppose that  the screening questions would 
differ in their reliability or validity. Patients were 
excluded from the study cohort if they could not be 
interviewed because of their clinical status or cog- 
nitive impairment and no informant was available. 
Although screening in the ED using self-report 
questions is obviously not possible for these pa- 
tients, they may very well be at increased risk of 
adverse outcomes, and other methods of manage- 
ment may need to be considered. Clinical assess- 
ments could be completed in just  over half of those 
eligible; however, there were only small differences 
between participants and nonparticipants based 
on their characteristics at the ED visit, and the 
distributions of screening scores in these groups 
were almost identical to those of the entire study 
cohort. 
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The potential for recall bias in several of the 
measures should be noted, particularly during re- 
peat administration of the screening questions at 
T2, and in the assessment of change in the S W  
total disability score. 

This study was part of a larger effort to develop 
a self-report ED screen to identify elders at risk of 
adverse outcomes. The final choice of a short 
screening questionnaire will therefore be based 
primarily on its predictive validity. We hope, there- 
fore, to make recommendations for a screening 
questionnaire when the analyses from follow-up of 
the cohort have been completed. 

CONCLUSIONS 

The results of this study indicate that screening 
elders in the ED for risk factors for functional de- 
cline and other adverse outcomes is feasible, the 
screening questionnaire score has good test-retest 
reliability, but individual screening questions have, 
at best, modest concurrent validity. The final set of 
screening questions should be selected based on 
their predictive validity. 
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APPENDIX 

Risk Factor Questionnaire 

What is your age? (65-74 years, 75-84, 84 or over) 
Your sex? (male, female) 
Do you live alone? (yes, no)* 
Do you live in a foster home, nursing home, or res- 
idence for elder persons? (yes, no) 
In comparison with other people your own age, do 
you think you are in good health? (yes. no)* 
Before the illness or injury that brought you to the 
emergency department, did you have any health 
problems that required you to limit your activities? 
(yes, no)* 
Before the illness or injury that brought you to the 
emergency department, did you need someone to 
help you on a regular basis? (yes, no)* 
Since the illness or injury that brought you to the 
emergency department, has there been a decrease 
in your ability to get about? (yes, no) 
Since the illness or injury that brought you to the 
emergency department, have you needed more help 
than usual to take care of yourself? (yes, no) 
During the past year, have you had: 
a )  Heart disease (yes, no) 
b) Diabetes (yes, no) 
c) Cancer (yes, no) 
d) Stroke (yes, no) 
Have you visited a hospital emergency department 
during the past month (not counting this visit)? (yes, 
no) 

*Questions adapted from postal questionnaire of HBbert et a1.'* 

12. Have you been hospitalized for one or more nights 
during the past 6 months (excluding a stay in the 
emergency department)? (yes, no) 

13. Did you trip or fall 2 or more times during the past 
6 months? (yes, no) 

14. In general, do you hear well? (yes, no)* 
15. In general, do you see well? (yes, no)* 
16. In general, do you have serious problems with your 

17. In  general, do you feel sad and depressed? (yes, no)* 
18. During the past year, have you been affected by the 

death of a person close to you, or another serious 
event? (yes, no) 

19. Do you take more than 3 different medications 
every day? (yes, no)* 

20. Do you take pills to help you sleep? (yes, no) 
21. Do you drink alcohol (wine, beer, etc.) every day, not 

counting drinking with meals? (yes, no) 
22. Do you usually have daily contact with other peo- 

ple? (yes, no) 
23. In case of need, can you count on someone close to 

you? (yes, no)* 
24. Do you usually have enough income to meet your 

daily needs? (yes, no) 

memory? (yes, no)* 

A risk factor score ranging from 0 to 25 was computed 
from the responses to all items except age and sex (1 
point was given for answers of "yes" to items 3-4, 6- 
13, and 16-21, and for answers of "no" to items 5, 14, 
15, and 22-24). 


