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Background and Purpose: To adapt and test the reliability and validity of the United States-
Appropriateness Evaluation Protocol(US-AEP)instrument for screening emergency department
admissions of gastroenteric patients in the context of a Taiwan hospital. Methods: A total of 341
patients(171 males; 170 females)receiving ED care in a 1,500-bed Christian Hospital located in
central Taiwan were randomly selected. An appropriateness admission review of emergency
department patients’ medical records was reviewed by 2 physicians and 2 senior nurses based
on Taiwanese version of the AEP(T-AEP). The percentage of inappropriate admission was
calculated, the reliability, validity and practicality of T-AEP were evaluated, too. Results: 8.2% of
hospital admissions were inappropriate. 63.2% of inappropriate admissions were related to
diagnostic procedures and/or treatment that could have been done on an outpatient basis. The
T-AEP proved to be valid [k=0.86; 95% confidence interval (Cl), 0.77-0.95) and reliable (k = 0.8;
95% Cl, 0.69-0.92]. Conclusions: The T-AEP proved to be both a valid and reliable screening
instrument for monitoring the appropriateness of hospital admissions. Understanding the rea-
sons for inappropriate admissions provides important data for follow up quality improvement
actions. Our experience shows that the US-AEP can be adapted to local conditions in other
countries.
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Introduction hospital admissions rose twofold!"), and the emer-

gency department (ED) patients waited for admis-

After the National Health Insurance (NHI) was sion were crowded in referral medical centerst. At
established in Taiwan in March 1995, the 43% newly the same time, few clinical guidelines were in place
insured utilization of outpatient physician visits and to assess the appropriateness of inpatient admissions,
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and most hospitals were not satisfied with the exist-
ing medical review process. In western countries,
the focus of inpatient appropriateness studies has
shifted from general clinical opinions to explicit
criteria. Since 1981, Gertman and Restuccia devel-
oped Appropriateness Evaluation Protocol (AEP)P!
and was used in the United States,*5], then the United
Kingdom!®, France!”), Spainl®, Italy'®, Switzerland'?,
Israel!, Turkey!'? and Belgium™® have adapted the
United States version of Appropriateness Evaluation
Protocol (US-AEP) for reviewing the appropriate-
ness of admission. An European version of the AEP,
presented by the BIOMED I group on appropriate-
ness of hospital use!™, has also been developed. The
aims of our study were to 1) assess the feasibility of
the AEP for application in Taiwan, 2) establish a Tai-
wanese version of the AEP (T-AEP), and 3) analyze
the variables related to inappropriate admission. We
believe that our findings provide useful information
for hospital management and health policy.

Methods

A total of 341 patients (171 men; 170 women)
receiving ED care in the Christian Hospital in cen-
tral Taiwan were randomly selected in November
1999. We adapted the US-AEP instrument to as-
sess the appropriateness of hospital admissions. To
validate the instrument, our study utilized two
stages. First, we selected 30 medical review phy-
sicians by stratified sampling from Bureau of NHI,
and used the Delphi technique to collect their rat-
ing and comments of the feasibility of US-AEP and
medical record availability in Taiwan. In order to
reach the consensus, we also invited these physi-
cians for a panel discussion in an exploratory study
to assess the feasibility of the US-AEP in Taiwan
018l The second stage tested the reliability and va-
lidity of the modified-AEP and established a Tai-
wanese version of the AEP for inpatient!'® and emer-
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gency department!'”. We invited two physicians and
two registered nurses who were interested in this
study to be our reviewer team. In order to improve
the reviewers’ reliability, reviewers were trained for
12 hours to fully understand the criteria of T-AEP
and completed the following review procedures.
First, the reviewers received an explanation about
the application of all criteria in the T-AEP manual in
Chinese and English that was translated from
Restuccia’s US-AEP manual printed by Boston
University. Second, a baseline T-AEP instrument
was evaluated by conducting a pilot study which
20 patients’ charts were assessed by these 4 trained
reviewers. Consensus among reviewers was
achieved to eliminate discordant opinions.

After the training which was conducted by
authors, reviewers read emergency department
records to assess admission appropriateness. Be-
cause there was no existing benchmark for ap-
propriateness of admission in Taiwan, two board-
certified ED specialists who were selected by the
chief of department repeated the same procedure
for each record to verify the validity of the re-
viewers’ audits. If the two ED specialists’ evalua-

" tions differed, a third ED specialist was consulted

to determine the final criteria to be used as the

" comparison reference. We blanked out the physi-

cians’ treatment plan by using a blinded technique,
so both the reviewers and ED specialists did not
know those ED patients whom were admitted.
Validity was tested by comparing the assessments
of reviewers based on the T-AEP with the implicit
judgments of ED specialists. Sensitivity, specific-
ity and practicality of the T-AEP were calculated.
Reliability and validity were also evaluated by the
Kappa coefficient (k).

Results

Demographic data (Table 1)
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Table 1. Demographics of study subjects, N=341,

Wei-Chu Chie Sen-Yeong Kao Alan Ronald Talbot

Variables No. of cases Percent (%)
Gender
Female 170 49.9
Male 171 50.1
Age
18~29 73 21.4
30~39 53 15.5
40~49 56 16.4
50~59 51 15.0
60~69 48 14.1
over 70 60 17.6
Mean, 49.2 SD, 19.7
Severe disease
No 299 87.7
Yes 42 12.3
Department
Gastroenterology 80 23.5
General Surgery 72 21.1
ED patient but not admitted 189 554
gj'lsl;zgius; NHI services) Less than 15 times 130 38.1
15~25 87 25.5
25~50 93 27.3
over 50 31 9.1
Mean, 24.7 SD, 19.53

The mean age was 49.2 years (SD = 19.7),
with patients 60 years of age and older compris-
ing 31.7% of the sample. Forty-two patients (12.
3%) had a severe illness such as cancer. The
number of patients admitted was 152 (44.6%),
including 80 (23.5%) admitted to the Gastroen-

terology Department, and 72 (21.1%) to General
Surgery. Medical care services included physi-
cian visit, emergency and admission were utilized
24.7 times (SD = 19.53) per year on average, and
the most frequent service was utilized slightly less
than 15 times (38.1%).
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Table 2. Reliability of T-AEP reviewers, N=341,
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Physician A Physician B RN A RN B
Physician A 1.00 0.84 0.79 0.81
Physician B 1.00 0.79 0.88
RNA 1.00 0.76
RNB 1.00
The value in the each cell is the Kappa value, indicating interrater-reliability of T-AEP reviewers.
Table 3. The consensus of T-AEP reviewers and ED specialists.
T-AEP reviewers
Physician A Physician B RN A RN B
g Sensitivity (%) 88.9 95.1 87.0 94.4
€ Specificity (%) 94.2 95.5 93.5 92.6
o
& Kappa 0.830 0.905 0.817 0.905

App., appropriateness; Inapp., inappropriateness

Comparison of ED specialists’ assessments compared with actual patients admitted. Sensitivity=91.7(%); Specificity=92.1(%);

Kappa=0.84

Reliability

For reliability testing (Table 2), the reviewers’
used Cohen’s Kappa =0.8, 95% CI, 0.69~0.92. This
method meets the guidelines for reproducibility by
Landis and Koch!"8,

Validity

The T-AEP proved to be valid (k=0.86; 95% CI,
0.77-0.95), with a sensitivity of 87% ~ 95.1% and a
specificity of over 92.6% (Table 3).

Practicality (Table 4)

We used a 5-POINT Likert scale to rate the
completeness of each medical record, and ana-
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lyzed the results using Kendall’s tau-b. The re-
sults showed that the judgments of the review-
ers were influenced by poor documentation in
the medical record. The override of T-AEP in our
study is about 3%. The mean time for admission
review was about 3 minutes. The range of re-
view time was 1.03~3.49 minutes, and varied ac-
cording to the reviewer and the complexity of
the diseases.

Frequency of T-AEP admission criteria
(Table 5)

The most common admission criterion selected
by the reviewers for “Clinical Services” was “Sur-
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Table 4. Practicality of T-AEP, N=341,

Relationship between documentation and

appropriateness (Kendall’s tau-b)

Variables Value
Physician A -0.38!
Physician B 0.12
Nurse A -0.24"
Nurse B 0.015
Override T-AEP No.
Physician A 8(2.3)
Physician B 5(1.5)
Nurse A 72.1)
Nurse B 3(0.9)
Review time (minutes) mean (SD)
Physician A 2.38 (0.75)
Physician B 1.03 (0.25)
Nurse A 3.49(0.98)
Nurse B 1.92 (0.82)
1P<0.01

gery or procedure scheduled within 24 hrs requiring
anesthesia or use of equipment available only in a
hospital” (n=180; 17.86%). The most common ad-
mission criterion for “Patient Conditions” was “Se-
vere electrolyte blood gas abnormality or acute and
severe biochemistry lab with abnormality” (n=197;
19.54%).

The causes of inappropriate admissions
(Table 6)

Our results showed that 8.2% of admissions were
inappropriate. The most common reason for inap-
propriate admission identified by the reviewers was
“Any needed diagnostic procedures and/or treatment
can be done on an outpatient basis.” This category
accounted for 64.7% of the reviewers’ and 92.3%

10

of the ED specialists’ judgments for inappropriate
admissions. The second major reasons identified by
the reviewers were 1) “Patient will be observed in
ER for admission (stay more than 6 hours)” (35.2%),
and 2 “Premature admission” (7.7%), chosen by the
ED specialists.

Discussion

Previous studiest® 13141921 gygoested that the US-
AEP should be modified before use in different
countries. The value of & found in our study that the
reliability analysis (0.76-0.88) was higher than the
values reported by previous investigators using the
US-AEP in the US (0.59-0.73)8], and in Israel (0.59-
0.63)I'"l, We proved that the US-AEP had to be modi-
fied in order to meet local needs, because of differ-
ences in practice style and the availability of resources
in Taiwan. Furthermore, we held meetings to dis-
cuss any discordance of judgments among reviewers,
and to understand the differences. For example, the
reviewers reached agreement regarding debridement
and concussion as not necessary for hospitalized
admission. This showed that the inter-rater reliabil-
ity was influenced by the completeness of criteria
and the reviewers’ perceptions.

The degree of sensitivity and specificity ob-
served in this study was compared with that re-
ported in Turkey. The sensitivity (87-95.1%) and
specificity (over 92.6%) of T-AEP achieved in this
study were similar to the study reported by Kaya
22, The k values found in the validity analysis
ranged from 0.82 to 0.91(95% CI, 0.77-0.95),
These values were higher than the study reported
by Tsang and Severs (k = 0.62)2%, In order to
verify the validity of reviewers, given the limita-
tion of resources, only two ED specialists repeated
the same procedure for each record, and most of
their conclusions formed the reference for admis-
sion in our study. Although there was general con-
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Table 5. The frequency of T-AEP admission criteria chosen by reviewers.

Item of

AEP criteria Counts (%) Rank
T-AEP

7 Severe electrolyte blood gas abnormality or acute and severe 197 (19.54) 1
biochemistry lab. Abnormality.

11 Active bleeding. 187 (18.55) 2

1 Surgery or procedure scheduled within 24 hr requiring anesthesia or 180 (17.86) 3
use of equipment available only in a hospital.

18 Acute abdomen pain with laboratory, sono, x ray abnormality. 132 (13.10) 4

2 Vital sign monitoring every 2 hrs or more often for critical patient 105 (10.42) 5
(include cardiac monitoring).

5 Intravenous medications (antibiotics treatment) and/or fluid 96 (9.52) 6
replacement for patients with acute infections.

15 Sudden onset of unconsciousness or disorientation (coma or 42 (4.17) 7
unresponsiveness).

3 Requires continuous observation for life-threatening toxic reaction 16 (1.59) 8

such chemotherapeutic agents, etc.
14 Blood pressure: systolic<90 or>200mmHg or diastolic or>120mmHg, 15 (1.49) 9
No systemic disease influenced the heart and blood pressure and
attached the EKG, physical exam and Laboratory Data. WHAT IS
MEANT BY “ATTACHED?” (It is the original AEP criteria)

4 Intermittent or continuous ventilator use at least every 8 hrs for 9 (0.89) 10
respiratory failure patient with complications.

8 Persistent fever 38.5 (p.o) for more than 3 days. 9 (0.89) 11

17 Acute or progressive sensory, motor, circulatory or respiratory 7 (0.69) 12

embarrassment sufficient to incapacitate the patient (inability to move,
feed, or breathe, with the accompanying laboratory data).

13 Pulse rate<50 or>150 per minute (US- AEP:>140). 6 (0.6) 13
19 RTS (revised trauma score) <11. 3(0.3) 14
6 Intramuscular antibiotics at least every 8 hrs. 2(0.2) 15
12 Wound dehiscence or evisceration. 1(0.1) 16
16 ECG evidence of acute ischemia; must be suspicion of a new AML 1(0.1) 17

The counts are the summation of four reviewers. )
Acute and severe biochemistry lab. Abnormality : Na<123 »>156 K<2.5 ~>5.6 HCO03<20 ~>36 GOT ~ GPT>500
Lipase>2 {Z Pa0:<50 T Pa02<60 & PaC02<35 PaCO02>75 Bf PaCO2>60 & PH<7.3
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Table 6. Reasons of inappropriate ED admission.

T-AEP reviewers ED specialists

Item Reasons Rank
(%) (%)
1 Any needed diagnostic procedures and/or treatment 22 (64.71) 1 24 (92.31)
can be done on an outpatient basis.
6  Premature admission - one day or more before an 0 2 2 (7.69)
inpatient procedure is already scheduled. '
2 Patient will be observed in ED for admission (stay 12 (35.29) 3 0

more than 6 hours).

sistency between ED specialists around the ap-
propriateness of the initial admission decision, we
suggested that an expert panel organized by third
party like medical associations to validate those
admissions could be more authoritative.

Regarding the practicality of T-AEP, our study’s
mean review time was only 1.03~3.49 minutes, com-
pared with western country’s studies of 7~10
minutes. Compared with 5% override in the US, T-
AEP was less than 3%. We believe that T-AEP pro-
vides an easier and quicker review tool for ED
admission. Our result regarding documentation dif-
fered from the Spanish study®! was no significant
effect of completeness of medical records on the
determination of appropriateness of hospital days.
Due to medical record documentation in Taiwan were
considered less comprehensive and complete than
those of the US, so appropriateness assessment might
be influenced by poor medical record documenta-
tion (Table 4). Therefore, the issue of completeness
of medical records needs further study.

The most common reason for inappropriate ED
admission, “Any needed diagnostic procedures and/
or treatment can be done on an outpatient basis”
(Table 6) is consistent with Baneres’ finding®®. The
next most frequent reason, “Patient stay more than

6 hours in ED will be observed for admission,” may
reflect ED physicians’ concerns that patients’ con-
ditions are unstable, thus increasing the risk of po-
tential legal problems if patients are discharged too
soon. In addition to these reasons, other related
factors of admission appropriateness, such as pa-
tients’ sex, age, demographic variables, and dis-
ease conditions®?%?”lare of interest for further studies.

Conclusions

The criteria of the US-AEP can be modified to
local conditions, and the T-AEP may serve as a good
screening instrument example for monitoring appro-
priate admissions and detecting possible causes of
inappropriate admission. Developing a utilization re-
view tool would require more resources, such as
funds and time, based on the western experience.?®
29 Therefore, a high-quality and reliable review in-
strument may not be developed in a short timeframe.
Although the sensitivity and specificity of T-AEP were
established for use in Taiwan, the instrument will
need to be revised periodically due to the emergence
of new medical technologies and the changing medi-
cal environments. Finally, we support computeriza-
tion of the T-AEP for efficient medical reviews in

Taipei City Medical Journal Vol.2 No.9 2005



the near future.
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