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Abstract

Background: Employment of utilization review instruments is a method for managing costs and efficiency in the healthcare sys-
tems.
Objectives: This study developed an instrument for measuring the level of inappropriate acute hospital admissions and days of
care in Iran.
Patients andMethods: The American version of the Appropriateness Evaluation Protocol (AEP) was modified, using the agreement
method, by a multidisciplinary group of physicians. We conducted a retrospective descriptive study of 273 randomly selected pa-
tients admitted to Imam Khomeini Hospital of Tehran University of Medical Sciences in Tehran, Iran. For the reliability study, two
nurses were asked to review patients’ medical records using the instrument. Validity was appraised by pairs of clinicians, includ-
ing two general surgeons, two internists and two gynecologists. The degree of consensus between the three pairs of clinicians was
compared with that of the nurses.
Results: Inter-rater and intra-rater reliability testing revealed an excellent level of consensus between the two nurses employing
the AEP in all the studied departments. Overall agreement was > 92%, while the specific appropriate agreement and specific inap-
propriate agreement were > 88% and > 83%, respectively. External validity testing of the instrument yielded a sensitivity > 0.785,
specificity > 0.55, and positive and negative predictive values > 0.775 and > 0.555, respectively. The kappa statistic for the nurses
who applied the AEP and clinicians using personal judgment were perfect (k > 0.85) and substantial (k > 0.68), respectively.
Conclusions: The results illustrate that the Iranian version of the AEP (IR-AEP) could be a reliable and valid instrument for assessing
the level of inappropriate acute hospital admissions and days of care in the Iranian context.
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1. Background

Internationally, the appropriate use of acute hospital
beds is a main concern of policy makers and hospital prac-
titioners (1). Health expenditures in Iran constituted 5.60%
of the gross national product in 2010, and hospital expen-
ditures increased by more than three times from 2002 to
2007. This occurred despite the fact that hospital care com-
prises nearly 50% of health expenditures (2). With the as-
sumption that multiple admissions and days of care (DOC)
may be inappropriate, interest in the utilization of review
tools has increased (3).

Evaluating whether or not an admission or DOC is inap-
propriate is a difficult task, as there is no gold standard. Be-
sides, there is no particular set of criteria that is generally
applicable. One of the most widely used tool for this pur-
pose is the Appropriateness Evaluation Protocol (AEP) de-
veloped in the United States. Its reliability and validity have
been tested in various countries since its development in

1981 (4). However, because of the difference in health care
delivery systems between the United States and Iran, the
original AEP had to be modified for domestic use. Modifi-
cation of the original AEP by different countries has proved
to be quite useful (5, 6).

The AEP is divided into a series of separate sets of ad-
mission and DOC criteria. Reviewers, employing the AEP,
review the admission or DOC to decide if features in the ad-
mission or DOC fulfill any of the particular criteria (). Ad-
mission and the DOC are judged as appropriate if one or
more of the related criteria are fulfilled.

In Iran, seven studies assessed the appropriateness of
acute hospital admissions and DOC, which employed the
AEP without any adaptation or modification. The preva-
lence of inappropriate admissions and DOC reported in
the Iranian hospitals ranged from 22% to 29.6%, respec-
tively (7). However, there are deficiencies in such studies.
First, there are noticeable differences between the Iranian
and the American health care systems. Therefore, the orig-
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inal AEP may not be applicable to Iran. Second, the reliabil-
ity and validity of the AEP have not been tested in Iran.

2. Objectives

This paper aims to modify the AEP and test its reliabil-
ity and validity for measuring the level of inappropriate ad-
missions and DOC in the Iranian hospitals.

3. Patients andMethods

3.1. Cross-Cultural Translation

The original version of the AEP was translated into Per-
sian using back-translation method (8) with three expert
clinicians (an internist, a surgeon and a gynecologist), a
methodologist, a language professional, and a translator.
The final translation was evaluated and endorsed by the
working team.

3.2. Validity and Reliability

The Persian version of the AEP was modified in a two-
stage process, closely following the approach used by its
American developer. A multidisciplinary expert panel of
six physicians (two internists, two surgeons and two gy-
necologists) was selected by the research team to mod-
ify the instrument and determine its content validity us-
ing a nominal group technique. Subsequently, a retro-
spective descriptive study of the patients’ medical records
was conducted. The study was performed on a random
selection of case records admitted to three different de-
partments (internal medicine, general surgery and gyne-
cology) of the one of the largest referral teaching hos-
pitals (Imam Khomeini Hospital) owned by Tehran Uni-
versity of Medical Sciences) in Tehran, Iran. The sample
size was calculated considering a disagreement degree of
20% with a two-tailed confidence interval of ± 5% and 95%
confidence. A minimum sample of 246 hospital admis-
sions was calculated and 25% was considered to compen-
sate the exclusion-associated losses (totally 307). The pa-
tients admitted for elective surgery, burns, intensive care,
psychiatric, and patients younger than 18 years old were
excluded. The data were collected from March 1 to May
31, 2013. During each day of the study, a patient’s medi-
cal record was randomly selected from each department,
which resulted in a total of 273 patients’ records reviewed.
The patients’ files were summarized by one of the authors
(Anvar Esmaili) using a standardized abstract format. The
two reviewers were expert nurses. The nurses were trained
to apply the AEP. Two nurses concurrently and indepen-
dently reviewed medical records using the IR-AEP.

In the addition, assessing admission details, the two
nurses also assessed the appropriateness DOC of the
records with 453 DOC, where patients stayed in the hospi-
tal for longer than 24 hours (235 records).

Six clinicians (two internists, two general surgeons,
and two gynecologists) were recruited to form an expert
panel and also assessed the 273 admissions and 453 DOC,
using their own subjective judgment about the appropri-
ateness of the admissions and DOC. They were required
not to have direct involvement in the care of the recruited
patients. Their consensus served as the gold standard
with regard to the appropriateness of an acute admission
and DOC. All the clinicians used the same set of records.
Both groups of raters (expert clinicians and nurses) were
blinded to the judgment of each other (6). To safeguard
clinical file information confidentiality, the standardized
abstract format was copied and patients’ identifications
(ID) were deleted. The physicians were identified with an
anonymous ID code.

For the inter-rater reliability analysis between the pair
of nurses and between the pair of clinicians, information
on the hospital admissions and DOC was obtained from pa-
tients’ medical records. For the intra-rater reliability, each
nurse evaluated admission and DOC in each clinical file by
applying the AEP instrument individually and on two oc-
casions, separated by a 2-week interval. If each one of the
criteria of the IR-AEP was fulfilled, an admission and DOC
were judged as appropriate. These results were then com-
pared to those of the expert panel.

Statistical analysis of AEP reliability was evaluated
through the overall agreement. “Overall agreement is the
proportion of judgments in which two reviewers agree.
Specific inappropriate agreement is the proportion of
judgments (among those judged to be inappropriate by
at least one of the two reviewers) that are rated as being
inappropriate by both reviewers” (9). Specific appropri-
ate agreement is also calculated in a similar way. The Co-
hen kappa coefficient was used to assess agreement (inter-
rater) above the level expected by chance (10).

The AEP validity refers to measurements in which the
results obtained agree with the true result or with a gold
standard. In this study, indices employed to evaluate crite-
rion validity also included the overall agreement and the
specific agreement, which included only the coincidence
in agreements between the pair of nurses and the pair of
clinicians. We determined AEP sensitivity and specificity,
as well as a positive and negative predictive value, by con-
sidering the agreements of the clinicians’ pairs as the gold
standard. Also, the validity of the IR-AEP was represented
by the kappa statistic.

Landis and Koch’s guidelines were used to interpret
levels. According to these guidelines, coefficients between
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0.41 and 0.60 are regarded as moderate, between 0.61 and
0.80 as substantial, and between 0.81 and 1.00 as almost
perfect (11, 12).

Statistical analysis was performed using SPSS version
16.0.

The Ethics Committee of Tehran University of Medical
Sciences endorsed the study (February 23, 2013, approval
No: 91/D/325/1571).

4. Results

4.1. The Consensus Process

Numbers of criteria in original AEP were transferred to
the Iranian version without any modification. Major mod-
ifications were made to the criteria in cases where a pa-
tient is admitted for electrolyte abnormalities. The spe-
cialist group asserted that additional criteria are needed
for the admissions division. Accordingly, modifications re-
garding criteria 9 (‘Electrolyte Abnormality’), 10 (‘Decrease
in Hematocrit’), 13 (‘Refractory Hypoxemia’), 15 (‘Unbear-
able Pain’), 16 (‘Acute Abdominal Pain’), 17 (‘Noncompli-
ance with a Therapeutic Regimen’), 18 (‘Discoloration of Pe-
ripheral Extremities’), and procedures that outpatient de-
partments are not responsible for were made. For instance,
a patient who may need ‘Intramuscular and/or subcuta-
neous injections at least three times daily’ is admitted to
the hospital in the USA, routinely. However, such a patient
may not be admitted to the hospital in Iran. Basically, most
debates focused on the above mentioned criteria. Major
modifications were made regarding these criteria.

As for the DOC criteria, several modifications were
made regarding the physiological condition of the pa-
tients. The specialties’ group demanded clarifications re-
garding a number of criteria in cases where there is no al-
ternative or home care. In this regard, they recommended
that a patient should not remain hospitalized for paramed-
ical and community services, except in cases where they
may need interval care.

4.2. Results of Reliability and Validity Testing

We selected 307 hospital admissions in a simple ran-
dom sampling method in which 11% of the patients were
excluded. Out of the 273 patient files, 732 DOC were ob-
tained. The discharge days were excluded. Also, those files
which lacked information referring to the day of the clin-
ical file evaluation were excluded and only 453 DOC re-
mained in the study sample (internal medicine = 206, gen-
eral surgery = 132 and gynecology = 115).

During the nurses’ training, an intra-reviewer agree-
ment for hospital admission and DOC yielded kappa co-
efficients >0.92 and >0.94 for nurses 1 and 2, respectively.

Inter-reviewer agreement on hospital admission and DOC
were proved until the value of 0.88.

Although in the initial stages of this study the over-
ride’ was 5.7%, because overrides may be misused by inex-
perienced reviewers or because of bias likelihood (9), we
avoided using the override option. Table 1 shows selected
characteristics for all admissions.

The reliability testing results are shown in Table 2. In
general, overall agreements on the hospital admissions
and DOC assessments are very high (95% and 94%, respec-
tively). Similarly, Cohen’s kappa coefficients (0.88) show
perfect agreement. The values obtained are highly signif-
icant (P < 0.0001).

The validity of the IR-AEP was tested by comparing the
assessments of nurses with personal judgments made by
the expert physicians regarding appropriateness of admis-
sions and DOC. In our study, a substantial level of agree-
ment on admissions (k = 0.76, 0.75 - 0.83) and a perfect level
of agreement on DOC (k = 0.84, 0.76 - 0.86) were obtained
between members of the expert clinicians. When all raters’
results on hospital admissions and DOC were combined
(Table 3), the IR-AEP had a sensitivity > 0.925, specificity of
> 0.84, and positive and negative predictive values > 0.97
and > 0.79, respectively. Cohen’s statistic (0.80) indicated
almost perfect agreement.

In general, overall agreement is always rated higher by
reviewers using the objective criteria of the IR-AEP on hos-
pital admissions and DOC (95% and 94%, respectively), as
compared with 91% and 94% of clinicians using their sub-
jective judgment. Reliability of the IR-AEP based on nurses’
agreement was higher (k=0.88), as compared with reliabil-
ity obtained from experts’ subjective judgment (k= 0.76
and 0.86).

5. Discussion

The present study is a first attempt to customize the
American AEP for the Iranian health system.

5.1. Hospital Admissions

For all departments, the level of overall agreement
(95%) and specific appropriate agreement (84%) between
nurses are in close proximity with those of Sanchez-Garcia
(86% and 26%, respectively) in geriatric admissions (13). The
values of kappa obtained in the reliability analysis (0.87-
0.90) of the tool are higher than those reported by previ-
ous investigators using the original AEP in the USA (0.44)
(4). In the validity testing, the level of overall agreement
between nurses and internists (88%) and between nurses
and general surgeons (92.5%) is somewhat in close proxim-
ity with that reported by Sanchez-Garcia (95.5% and 94.6%,
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Table 1. Selected Characteristics of the Study Population in Each Department a , b

Age Gender Insurance AED

40≥ 40 < Male Female Yes No Yes No

Medical 26 (29) 65 (71) 29 (32) 62 (68) 87 (96) 4 (4) 69 (76) 22 (24)

Surgical 57 (63) 34 (37) 43 (47) 48 (53) 85 (93) 6 (7) 64 (70) 27 (30)

Gynecology 72 (79) 19 (28) 0 91 (100) 84 (92) 7 (8) 49 (54) 42 (46)

aAbbreviations: AED, Admitted via the Emergency Department.
bData are presented as No. (%).

Table 2. Inter-Rater Reliability of the AEP by Departments (the Two Nurses) a , b

ReliabilityMeasure General Surgery (n = 91, 132) c InternalMedicine (n = 91, 206)
c

Gynecology (n = 91, 115) c All Departments (n = 273, 453)
c

Admission

Overall agreement d 97 94 97 95

Cohen’s K e 0.87 0.88 0.90 0.88 (0.87-0.90)

SAA d 93 92 97 94

SIA d 83 85 83 84

Day of Care

Overall agreement d 97 92 95 94

Cohen’s K e 0.92 0.85 0.90 0.88 (0.85-0.92)

SAA d 96 88 93 91

SIA d 90 84 88 86

a Abbreviations: SAA, Specific Appropriate Agreement; SIA, Specific Inappropriate Agreement.
bAverage inappropriate ratings by AEP reviewers on admissions = 24.7%, and on the day of care = 34.7%.
c n is for admission and days of care, respectively.
d Data are presented as %.
eData are presented for 95% CI for K and P < 0.0001.

respectively). The specificity and negative predictive value
of the IR-AEP achieved in this study for internists (0.55 and
0.555) and general surgeons (0.975 and 0.80) are lower and
close to those reported by Sanchez-Garcia (0.96 and 0.99,
respectively) (13).

5.2. Days of Care

The levels of overall agreement (94%) and specific inap-
propriate agreement (91%) obtained between nurses from
all departments are close to and higher than those re-
ported by the original developers of the AEP (94.3% and
79.3%, respectively) (4). Also, the values of kappa obtained
in the reliability analysis of the tool (0.85-0.92) are higher
than those reported by previous investigators using the
original AEP in the USA (0.59-0.73) (14). The kappa coeffi-
cient for inter-rater agreement (0.88 for nurses) is higher
than that reported by Kaya (0.80) (9).

In the validity testing, sensitivity (0.925), specificity
(0.084), positive predictive value (0.097), and negative pre-

dictive value (0.079) of the IR-AEP achieved in this study for
hospital admissions and days of care are higher than those
reported by Kaya (> 0.073, >0.062, > 0.080 and > 0.073, re-
spectively) in all departments (9).

In this study, the values of sensitivity, specificity, pos-
itive predictive value, and negative predictive value ob-
tained for the IR-AEP are high for evaluating hospital ad-
missions and days of stay in all departments. However,
specificity and negative predictive value in the internal
medicine department for hospital admissions are moder-
ate. Therefore, the IR-AEP has a moderate validity in terms
of appropriate admissions in the internal medicine depart-
ment.

When employing the IR-AEP in Iran, it is important to
note that there are no replacements for acute care facili-
ties (e.g. nursing homes, chronic care hospitals, hospices
health home) in this country (15).

As it has been recommended that completion of medi-
cal records should be conducted by different health profes-
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Table 3. Validity of the AEP When Compared With the Judgments of Expert Physicians a

General Surgery (n = 91, 132)
b

Internal Medicine (n=91,
206) b

Gynecology (n=91, 115) b All Departments (n=273, 453)
b

Admission

Sensitivity c 91.5 78.5 95 92.5

Specificity c 97.5 55 100 90

Positive Predictive
value c

99 77.5 100 97

Negative Predictive
value c

80 55.5 73 79

Cohen’s K d 0.82 (0.72-0.86) 0.74 (0.62-0.80) 0.8 (0.62-1) 0.80 (0.75-0.83)

Day of Care

Sensitivityc 98 86 90 95

Specificityc 90 88 95 84

Positive Predictive
value c

98.5 92 97 97

Negative Predictive
value c

96 80 80 79

Cohen’s K d 0.94 (0.88-0.96) 0.73 (0.67-0.78) 0.80 (0.75-0.81) 0.80 (0.76-0.84)

a Overall agreements for admission in the General surgery department = 92.5%, Internal medicine = 88.3%, Gynecology = 95.5% with an average of 92% for all departments.
Overall agreements for days of care in General surgery department = 97.25%, Internal medicine = 86.75%, and Gynecology = 91%, with an average of 91% for all departments.
b n is for admission and days of care, respectively.
c Data are presented as %.
d Data are presented for 95% CI for K and P < 0.0001.

sionals, in this study, recruiting only nurses to collect data
can be regarded as a limitation. Also, the retrospective de-
sign of the study may insert bias in gathering data for as-
sessment.

The results obtained in this study show that the IR-AEP
is a reliable and valid instrument for assessing appropri-
ateness hospital admissions and DOC in Iran. It can be ap-
plied in other health care settings as well as hospitals. Con-
sidering similarities in the cultures and structures in the
health services of developing countries in the Middle East,
this tool could also be utilized in this region with minor
modifications.
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