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Abstract

Objective. To determine whether the Appropriateness Evaluation Protocol (AEP) is reliable in Turkey.

Methods. Three reviewers, two physicians and one nurse each reviewed 196 patient-days concurrently by using the AEP at
three hospitals, two of which were teaching hospitals. Inter-reviewer reliability was assessed both for all cases reviewed
(overall agreement), and for only those judged inappropriate by at least one reviewer (specific agreement). In addition,
overall agreement between pairs of reviewers was evaluated by the Kappa statistic.

Results. The overall agreement between pairs of reviewers was very high: 93.4—95.9%, and it was similar between all pairs.
The level of overall agreement was highly statistically significant: k = 0.725-0.833, P< 0.001. The specific agreement rates
ranged from a low of 61.8% to a high of 75%.

Conclusions. These results show, for the first time, that the AEP method is reliable in Turkey.
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Introduction

Utilization review is review of the patient's medical record
through application of defined criteria and/or expert opinion.
The purpose of utilization review is to assess the efficiency
of the health care process and the appropriateness of decision
making related to the site of care, its frequency, and its
duration. The goal of utilization review and of a utilization
management program is to identify and reduce unnecessary
or inappropriate hospital use while maintaining access to
needed utilization. Inappropriate hospital utilization can be
defined as utilization which is not suitable to the patient's
medical need [1].

Although utilization review could be used to detect under-
utilization — that is the failure to provide necessary services
— as well as to identify over-utilization, typically it is restricted
to the latter. Over-utilization has been the focus of most
utilization reviews for several reasons. The first is concerns
about rising health care costs, and the second one is the
growing recognition in the past two decades of iatrogenic
risk [2]. It is also related to separation of the patient from
family, friends, and work. In addition, resources currently
used to provide unnecessary services will be made available
to fulfil unmet needs by reducing over-utilization.

To formulate a policy for decreasing over-utilization, a valid

and reliable method for determining unnecessary hospital days
of care is vital. Although several methods have been used in
the past to identify inappropriate hospital use, fundamental
methodological problems with the measurement techniques
used — notably poor inter-reviewer reliability, bias, lack of
comprehensiveness, and sampling difficulties — limited the
usefulness of those methods. Particularly critical in the poor
performance of the instruments was the reliance on subjective,
implicit criteria. Awareness of the shortcomings of these
existing approaches for determining the appropriateness of
hospital days of care was the impetus for developing an
instrument for assessing hospital use, the Appropriateness
Evaluation Protocol (AEP). It was developed by the Boston
University Health Care Research Unit and met the demands
of the health care system in providing useful, objective,
generic criteria for assessing the appropriateness (medical
necessity) of hospitalization in an acute care facility. In several
trials conducted by researchers in the United States its validity
and reliability have been confirmed. In the ensuing decade,
the AEP gained widespread acceptance in screening cases,
concurrently for physician advisor review and retrospectively
for profiling provider practice patterns in a variety of in-
stitutional settings, especially in the USA [1-12].

The AEP was found to be of similar reliability in Israel
[13], and was used to measure and understand the reasons
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for inappropriate hospital utilization [14,15]. The AEP (with
variable modifications) was also used as a review instrument
by researchers in Portugal [16], Spain [17], Italy [18], Swit-
zerland [19], and the UK [20]. Since publication of the
method, no studies reporting the reliability of the AEP in
Turkey have been reported.

Turkey spent 4.06% of its gross national product on health
in 1994 [21], and the budget of the Ministry of Health as a
percentage of the national budget was 3.7% in 1995 [22].
From 1988 to 1991, hospital costs rose from 27.8% of total
health care expenditures to 35.1% [23]. Because of the
magnitude of hospital costs and their rapid increase, it is
important to prevent unnecessary expenditure on hospital
services. However, today no utilization review program is
implemented in hospitals in Turkey.

The objective of this study was to determine whether the
AEP, which is reliable in the USA and Israel, is also reliable
in Turkey.

Methods

This study was conducted in three hospitals in Ankara,
Turkey. One of the hospitals was a university hospital and
the others were government general hospitals, one of which
was a large teaching hospital. The study population comprised
the patients hospitalized in the internal medicine, general
surgery, and gynaecology departments of these three hospitals.
The unit of evaluation was a single hospitalization day of a
patient who was admitted at least 1 day before the evaluated
day (the day of discharge was excluded). All patients hos-
pitalized in each department on one randomly chosen day
in 1996 were reviewed concurrently. 'Concurrent' review
consisted of evaluation of the previous day's appropriateness;
reviewers were allowed to obtain data directly from hospital
staff and patients as well as information in the medical record
as of the day following the review date [3]. Since the objective
of this study was to compare the reviewers' judgements on
the patient-days, and not to search for absolute hospital
figures on misutilization, only one day in each department
was reviewed. In this way, 196 patient-days were reviewed.

Inappropriate utilization was measured through application
of the AEP developed by Gertman and Restuccia [3]. The
AEP provides both a day-of-admission review and a day-of-
stay review. In this study, only the day-of-stay was reviewed.
We intend to focus on the day-of-admission review in a
separate study.

The AEP contains 27 explicit patient-day criteria divided
into three groups: medical services, nursing/life support
services, and patient condition factors. The first two criteria
groups consist of services that were judged by the developers
to be routinely available only at an acute hospital level of
care. The third group includes factors indicating that the
patient's condition was so unstable that immediate availability
of acute hospital services was thought to be required. A
patient day is considered appropriate if any one of these
services or conditions is present. Overrides by the reviewer
are, nevertheless, allowed when the criteria do not capture

adequately a patient's situation. For example, a service or
factor not included in the criteria may have necessitated the
hospitalization, or a patient meeting one of the criteria may
not have needed acute level hospitalization. The AEP also
contains a list of reasons and responsibilities for in-
appropriateness to assist in identifying the causes of un-
necessary utilization, and to provide guidance on potential
interventions to reduce it.

The original AEP was translated into Turkish by an internist
and a surgeon separately. Their translations were almost the
same, with a few exceptions in wording. They compared
their translations and reached an agreement. Then, the original
AEP and its Turkish translation were compared by another
surgeon. Since he concluded that all items in the two versions
had the same meaning, the Turkish translation was accepted
as valid.

The face validity of the AEP approach was assessed
through critical review of the instrument by 10 internists, 14
surgeons, and six gynaecologists responsible for decisions
regarding discharge. These physicians were staff members of
two government training hospitals, one university hospital,
and a foundation hospital in Ankara. The translated AEP
was given to them by the first author. They were requested
to examine each criterion and specify if any one should be
modified to Turkish medical practice. They did not work as
a group; each reported his/her views separately.

Ten percent of these physicians reported that the 'Intra-
muscular and/or subcutaneous injections at least twice daily'
criterion in the AEP would justify the patient's being in an
acute care hospital in Turkey. Forty-one per cent of the
physicians stated that the 'thoracentesis or paracentesis that
day' criterion would justify inpatient care in Turkey. Other
physicians reported that these two services would be ap-
propriately provided on an outpatient basis. At least 70% of
all physicians felt that the other 25 criteria would result in
valid decisions related to the appropriateness of hospital
utilization in Turkey. Even though the agreement among the
physicians regarding the injections and the thoracentesis or
paracentesis criteria was not very strong, these criteria were
not deleted from the original AEP. This decision was made
because some physicians accepted them as valid, and because
it was considered that deletion of criteria should be done if the
consequences of statistical analysis of a database containing a
large number of days of stay showed that these criteria had
poor discriminatory power or were never applied alone.
Another reason for not deleting these criteria was to compare
the reliability of the AEP in Turkey with that found in other
countries. Accordingly, the translation of the original AEP
was used in this study.

The three reviewers were a nurse with a PhD and two
physicians, the authors of the article. Before the reviews were
conducted, the first author trained the reviewers to use the
protocol by using the AEP reviewers' manual. The rationale
underlying the AEP, application of the AEP criteria, con-
sideration of override, determination of appropriateness, as-
signment of reasons for inappropriateness, uses of the AEP,
and instructions for the data collection form were explained
in 1-week training sessions. Then, a sample of 20 patients
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Table I Inter-reviewer agreement on necessity for a patient-
day

Decision of reviewer 1

Decision of reviewer 2 Necessary Unnecessary

Necessary
Unnecessary

Overall agreement =

Specific agreement =

i + d
a + b + c + d

d

xlOO

b + c + d
xlOO

was selected from various hospitals and reviewed by all
reviewers separately. The decisions of the reviewers were
compared and discussed with an emphasis on correct ap-
plication of the override option. After a base-line AEP
competence was established, each reviewer working alone
reviewed the same 196 patient days.

Inter-reviewer reliability was tested by calculating 95%
confidence intervals for the levels of 'overall agreement' and
of'specific agreement' for each pair of reviewers [3,13]. The
overall agreement (Table 1) is calculated (%) by dividing the
number of days on the necessity of which both the reviewers
agreed (a + d) by all the days reviewed (a + b + c + d). The
specific agreement is calculated by dividing the number of
days found unnecessary by the two reviewers (d) by the
number of days found unnecessary by at least one of them
(b + c + d). In addition, overall agreement between pairs of
reviewers was evaluated by the Kappa statistic, a measure of
agreement that is corrected for chance [24]. This measure
has become a standard in this field of research. Since one of
the objectives of the survey was to study whether a nurse is
reliable in using the protocol, the agreement between the
nurse and each of the physicians was compared to the
agreement between the two physicians.

Results

One hundred and ninety-six patient-days for the 196 patients
were examined: 32.2% of them from the university hospital,
46.9% from the government teaching hospital and 20.9%
from the other government hospital; 38.8% of the patients
were hospitalized in internal medicine, 49% in surgery, and
12.2% in gynaecology. Their mean age was 50.9 years. No
statistically significant differences were found among the
three hospitals in the distribution of patients by department,
age, and marital status, but the percentage of female patients
in the university hospital was higher than in the other hospitals
(P<0.05).

The percentages of the noted criteria items in all cases
reviewed by each reviewer were calculated. The average of
the percentages of the three reviewers for each item is shown

in Table 2. The most frequently noted criteria items in the
protocol were in the nursing/life support services group.
This finding is parallel with that reported by Gertman and
Restuccia [3]. In this group, all criteria items were noted by
reviewers at least once in judging a day appropriate. However,
the most frequently noted item (73.5%) was 'close medical
monitoring by nurse at least three times daily, under doctor's
orders'. Among medical services criteria, the most frequendy
noted item (12.4%) was 'scheduled for procedure in operating
room the next day, requiring preoperative consultation or
evaluation,' while the criteria 'angiography that day', 'thora-
centesis or paracentesis that day', and 'invasive central nervous
system diagnostic procedure (e.g., lumbar puncture, cysternal
tap, ventricular tap, pneumoencephalography) that day' were
not met in any reviews. The most frequent patient condition
criterion, 'fever at least 38.3°C rectally (at least 37.7°C orally)
if the patient was admitted for reasons other than fever', was
met in 10% of the reviews, but the coma criterion was not
met in any reviews. Almost half of the patients met three or
more criteria.

As shown in Table 3, the overall agreement between pairs
of reviewers was very high: 93.4—95.9%, and it was similar
between all pairs. The level of overall agreement was highly
statistically significant (k = 0.725-0.833; P< 0.001). The spe-
cific agreement rates ranged from a low of 61.8% to a high
of 75%.

In internal medicine departments, the level of overall
agreement between pairs of reviewers was lower than that
found in surgery and gynaecology. In internal medicine,
overall agreement between physicians was 94.7% while the
levels of overall agreement for each nurse—physician pair
were 88.1% and 90.7%. These percentages were 95.8, 96.8,
96.8 in surgery, and 100.0, 95.8, 95.8 in gynaecology, re-
spectively. The level of specific agreement between physicians
was lower in surgery (66.6%) than that found in internal
medicine (73.3%) and in gynaecology (100.0). On the other
hand, the level of specific agreement for each physician-nurse
pair was lowest in internal medicine (50.0-56.2%). In surgery,
this level was the same for each physician-nurse pair (72.7%),
as in gynaecology (80.0%).

The override option was used in nine cases (4.6%) by one
of the physicians, in 10 cases (5.1%) by the other physician,
and in six cases (3.1%) by the nurse. On average, it was used
in 4.3% of all decisions to make a day inappropriate after
one or more of the objective criteria had been met. In no
case did the reviewers make opposing override decisions. In
half of the cases for which the decision made using the
criteria alone was overriden by at least one reviewer, two or
all reviewers agreed to use the override. Before deciding to
use the override option, all reviewers obtained additional
information from another source (in most cases this was the
nurse) in addition to the patient's records. The assessments
of appropriateness that are reported reflect final judgements
based on criteria with overrides.

In a case where the only criterion met was the injections
criterion, all reviewers overrode the decision made using that
criterion alone. 'The criterion for thoracentesis or paracentesis
was not met that day'. Therefore, if these two criteria had
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Table 2 Percentage distribution of AEP criteria items met in all patient-days reviewed

Criteria Items %l

A. Medical services
1. Procedure in operating room that day 11.0
2. Scheduled for procedure in operating room the next day, requiring preoperative consultation or

evaluation 12.4
3. Cardiac catheterization that day 0.2
4. Angiography that day 0
5. Biopsy of internal organ that day 2.0
6. Thoracentesis or paracentesis that day 0
7. Invasive central nervous system diagnostic procedure (e.g. lumbar puncture, cysternal tap, ventricular tap,

pneumoencephalography) that day 0
8. Any test requiring strict dietary control, for the duration of the diet 7.1
9. New or experimental treatment requiring frequent dose adjustments under direct medical supervision 1.2

10. Close medical monitoring by a doctor at least three times daily 2.7
11. Postoperative day for any procedure covered in number 1 or 3—7 above 3.7

B. Nursing/life support services
1. Respiratory care - intermittent or continuous respirator use and/or inhalation therapy (with chest PT,

IPPB) at least three times a day 7.8
2. Parenteral therapy - intermittent or continuous i.v. fluid with any supplementation (electrolytes, protein,

medications) 43.4
3. Continuous vital sign monitoring — at least every 30 min, for at least 4 hours 5.6
4. Intramuscular and/or subcutaneous injections at least twice daily 30.3
5. Intake and output measurement 16.7
6. Major surgical wound and drainage care (chest tubes, T-tubes, hemovacs, Penrose drains) 14.3
7. Close medical monitoring by nurse at least three times daily, under doctor's orders 73.5

C. Patient condition factors
Within 24 hours before day of review
1. Inability to void or move bowels (past 24 hours) not attributable to neurologic disorder 3.6

Within 48 hours before day of review
2. Transfusion due to blood loss 3.1
3. Ventricular fibrillation or ECG evidence of acute ischemia, as stated in progress note or in ECG report 2.9
4. Fever at least 38.3°C rectally (at least 37.7°C orally), if patient was admitted for reasons other than fever 10.0
5. Coma — unresponsiveness for at least 1 hour 0
6. Acute confusional state, not due to alcohol withdrawal 1.0
7. Acute hematologic disorders, significant neutropaenia, anaemia, thrombocytopaenia, leukocytosis,

erythrocytosis, or thrombocytosis yielding signs or symptoms 7.1
8. Progressive acute neurologic difficulties 0.7

Within 14 days before day of review
9. Occurrence of a documented, new acute myocardial infarction or cerebrovascular accident (stroke) 2.0

1 Average percentages of three reviewers

been deleted in accordance with the views of the physicians at providing the patient with the proper segments of the
assessing the face validity of the AEP, the level of agreement health care continuum [25] - is not carried out in hospitals
between the pairs of reviewers would not have been different in Turkey. Therefore, the reasons 'discharge planned, but no
from the levels reported above. orders written' and 'failure to initiate/execute timely hospital

When a day was found to be inappropriate at the acute discharge planning' were deleted. The reason 'patient from
hospital level, the reviewers identified the probable cause of an unhealthy environment is kept in hospital until either that
inappropriateness with the assistance of the AEP reasons list environment becomes acceptable or an alternate facility is
developed in the USA [7] and adapted for use in Turkey. All found' was modified to 'patient from an unhealthy en-
of the adaptations were related to the discharge planning and vironment is kept in hospital until that environment becomes
alternate facility. Discharge planning — that is planning that acceptable'. Since there are no nursing homes in the Turkish
begins when a patient is admitted for treatment and is aimed health care system, the only alternate facility to an acute care
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Table 3 Agreement between the three pairs of reviewers

Physician

+

Total

Reviewer Pair I1

Physician 1

2 + -

164 3
5 24

169 27

Total

167
29

196

Physician

+

Total

Reviewer Pair 22

Nurse

2 +

162
8

170

—

5
21
26

Total

167
29

196

Physician

+

Total

Reviewer Pair 33

Nurse

1 +

164
6

170

—

5
21
26

Total

169
27

196

1 General agreement = 95.9%, 95% confidence interval = 93.1-98.7%; k = 0.833, P< 0.001; specific agreement = 75.0%, 95% confidence
interval = 60.0-90.0%.
2 General agreement = 93.4%, 95% confidence interval = 89.9-96.9%; k = 0.725, P< 0.001; specific agreement = 61.8%, 95% confidence
interval = 45.5-78.1%.
3 General agreement = 94.4%, 95% confidence interval = 91.3-97.5%; k = 0.760, P< 0.001; specific agreement = 65.6%, 95% confidence
interval = 49.2-82.1%.
+ Necessary day; — unnecessary day.

hospital is a chronic care hospital. Hence, the reason 'patient/
family rejection of available space at appropriate alternate
facility' was modified to 'patient/family unwillingness to be
hospitalized in a chronic care hospital'. The reason 'patient
is convalescing from an illness, and it is anticipated that there
would be less than a 72-hour stay in an alternate facility' was
deleted. No reason was added to the original reasons for
inappropriateness.

Of the total number of inappropriate days detected by the
three reviewers, 44% were judged to have occurred among
patients still requiring hospitalization. For this group of
patients, the most frequent reason cited was 'problem in
hospital scheduling of tests or non-operative procedure', and
it was followed by the reasons 'problem in hospital scheduling
of operative procedure' and 'delay in receiving results of
diagnostic test or consultation needed to direct further evalu-
ation/treatment'. For the 56% of the inappropriate days
occurring among patients who could have been discharged,
the predominant reason for inappropriateness was 'physician's
medical management of patient is overly conservative'. This
reason accounted for 46% of all reasons.

On average, for 26% of the days, reviewers used only
written information from the patient's files, for 62% they
asked a nurse, the physician responsible, the patient or his/
her family for further information, and for 12% of the days
they obtained information from more than two sources to
complete the protocol. In cases where the reviewers disagreed
about the appropriateness of the days, the percentages for
not getting additional information from the same sources
was 50% for the two physicians, 27% for one physician and
the nurse, and 69% for the other physician and the nurse.
For days agreed to be necessary or unnecessary, these per-
centages were 42, 40, and 46 respectively. In the case of 28%
of the unnecessary days, reviewers used only the patient's
files, while for 60% they also asked a nurse or patient, and
for 12% they gathered information from more than two
sources to identify the probable cause of inappropriateness.

Discussion

The objective of this study was to determine whether the
AEP is reliable in Turkey. The level of overall agreement —
the rate of agreement for all cases reviewed, whether judged
appropriate or inappropriate — ranged from 93.4% to 95.9%.
The Kappa statistic was applied to determine the extent to
which these agreements differed from agreements occurring
by random chance. Pair-wise comparisons with Kappa values
in the 0.725—0.833 range showed 'substantial' to 'almost
perfect' agreement [26]. All Kappa levels were statistically
significant {P< 0.001), indicating that agreement was far higher
than expected by chance. The level of overall agreement is
similar to that reported by Gertman and Restuccia [3], and
Rishpon et al. [13].

Of all cases judged inappropriate by at least one of the
reviewers, both physician reviewers agreed on which days were
inappropriate in 75% of these cases, while the nurse reviewer
agreed with one physician reviewer in 61.8% and with the
other in 65.6% of such cases. The level of specific agreement
is also similar to that reported by Gertman and Restuccia [3]
but higher than that reported by Rishpon et al. [13].

Although the reviewers were less experienced in evaluating
the necessity of patient days and they usually found the
quality of medical records to be low, the reliability of the
AEP is similar to that found in the USA.

The agreement between the two physicians was similar to
that between each one of them and the nurse. This finding
is consistent with those already reported in two other in-
vestigations [3, 13]. It seems that in Turkey, a nurse with a
PhD can be a reliable reviewer of the necessity of patient-
days by the AEP. However, it should be noted that the
inference cannot be made that the average nurse would be
able to use the AEP equally well. Future research should
address the issue of agreement between nurse reviewers who
have different levels of education. In this study only one
nurse reviewer with a PhD used the AEP. Another study
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comparing agreement between two nurses with PhDs has
commenced in two hospitals in Ankara, and one author of
the current study, Dr Kaya, is participating in this research.
Most of the physicians contacted by the authors reacted
positively to the idea that utilization review could be done
by a nurse with a PhD.

Even though the study sample was not selected to be
representative of the patient populations for the entire year
1996 at the hospitals being studied, a descriptive finding of
this study was that 18.9% of patient-days were found to be
inappropriate on the basis of the objective criteria plus
subjective reviewer judgements. Reviewers used other sources
of information in addition to the medical records to complete
the protocol in almost 75% of the reviews. So, perhaps it is
desirable to avoid reliance on the quality of medical records
in Turkey. Ramos-Cuadra et al. documented an association
between low completeness of the medical record and greater
frequency of inappropriate patient-days [27]. If reviewers had
used only medical records, they might have found more
inappropriate patient-days.

To maintain quality and access to hospital services, it is
important for hospital administrators to focus on unnecessary
or medically inappropriate services. The AEP is a widely
accepted method to use for this purpose. This study shows,
for the first time, that the AEP method is reliable in Turkey.
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