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Abstract

Background: Inappropriate admission and hospitalization days are the factors that impose more costs to hospitals. By considering cur-
rent condition of hospitals, it is vital to have an insight into the data on inappropriate admission and hospitalization days in order to eliminate
obstacles to the proper and appropriate hospitalization.

Methods: In this study, 198 patients who were admitted to receive surgical or non-surgical treatment in Sina public hospital were selected.
An appropriateness Evaluation Protocol (AEP) was used for data collection. The validity of AEP is well established by the preceding studies.
In order to achieve the study objectives, binary logistic regression test was used.

Results: According to our findings, 39.4% of hospitalization days and 16.2% of admissions are inappropriate. In this study, inappropriate
admission was observed among married patients eight times more than among single ones. Inappropriate hospitalization days were 12
times more prevalent among patients from provinces than among those from Tehran. With increasing age of the patient the probability of
inappropriate admission decreases slightly, i.e. the probability of inappropriate admission decreases 10% as the age increases one year.
The number of hospitalization days was significantly correlated to the following parameters: type of admission, patient’s city of residence,
type of treatment, and length of stay (P < 0.05).

Conclusion: Regarding the results of this study, a large number of admissions and specially hospitalization days are inappropriate. Ac-

cording to other studies, with suitable programming many inappropriate admissions and hospitalization days are preventable.
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Introduction

oncerns about rising healthcare costs have led to an in-

creasing interest in the efficient utilization of healthcare

services for sustainable healthcare systems worldwide. In-
appropriate use of healthcare services not only represents an inef-
ficient use of limited healthcare resources, but also incurs an ad-
ditional cost burden.*-® Hospitals represent the highest proportion
of healthcare expenditure.® Thus, efforts to reduce inappropriate
and unnecessary resource use in acute-care hospitals are essen-
tial.”

The studies conducted in different countries suggest that hospi-
tal care can be either appropriate or inappropriate under different
circumstances. A number of studies in the field point out ‘over-
hospitalization’ and ‘under-hospitalization’ are currently occur-
ring in the hospitals.®® Also, inappropriate hospitalization stays
are recognized as an important indication of the misuse of health-
care services.*

In the research programs, appropriate admission has been de-
fined as: ‘admission of patients for whom there is no choice other
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than admission to the hospital with such an advanced technology
level and their admission is necessary even if there are choices
with a lower level of technology in the healthcare system’. In con-
trast, inappropriate admission is defined as: ‘admission of those
patients for whom there might potentially be another choice with
lower technology level than the hospital”. It means that their ad-
mission is not necessary at that time.®

Appropriate hospitalization involves the hospitalization of pa-
tients who need constant and active medical, nursing, or para-
medical care and patients whose care is not possible in a health-
care setting other than a hospital, e.g. an outpatient clinic or a day
care center.!t The decrease in inappropriate hospitalization will
improve the hospital efficiency, shorten the waiting lists, and de-
crease the healthcare costs without any reduction in the quality of
services.'?!® On the other hand, inappropriate hospitalization days
increase the hospitalization cost, decreases the accessibility of the
resources for the patients with critical conditions, and exposes the
patients to the hospital infections.*

Considering special conditions, current problems in the field of
hospital management, and socio-cultural problems in Iran; it is
vital to have an insight into the data on inappropriate admission
and hospitalization to eliminate obstacles to the proper and ap-
propriate hospitalization.4

The annual costs of hospital beds, without considering the
avoidable costs, are increased by inappropriate costs imposed on
the healthcare system, e.g. by inappropriate occupation of the hos-
pital beds. The value of inappropriate cost is about $1.3 per patient



in Shiraz, Iran.4

Due to aforementioned conditions, the present study has been
conducted to determine the inappropriate hospitalization rate in
training, research and treatment centers affiliated to Tehran Uni-
versity of Medical Sciences from January to March 2012.

Materials and Methods

A cross-sectional and retrospective study design was employed.
The study was done in December 2012 to May 2013. Study popu-
lation consisted of patients who were admitted to receive surgical
or non-surgical treatment in Sina public hospital (an affiliated cen-
ter to Tehran University of Medical Sciences). The main criterion
of patient participation in the study was hospitalization for at least
one day. Overall, 1360 patients were defined as the statistic popu-
lation, from which 198 patients were chosen as the subjects of the
study. Stratified sampling method was used in this study and the
strata were created based on the medical specialties. Criteria for
choosing sampling were medical specialty, which was based on
the ratio of each specialty in statistical population. Pediatric, psy-
chiatric and gynecological patients were excluded from this study.

An Appropriateness Evaluation Protocol (AEP) was used as the
measurement tool of appropriateness and inappropriateness of
admission and hospitalization days in this study. The validity of
AEP is well established by the previous studies.*>*¢ AEP also in-
cludes clinical standards. If patient conditions were in accordance
with at least one of the standards, his or her hospitalization was
considered to be appropriate. The patient history was reviewed
through medical records by a resident of emergency medicine
who had no professional dependence on the investigated hospi-
tal. 1t would determine whether admission of a patient was ap-
propriate or not. The total number of hospitalization days as well
as background information such as type of admission (routine or
emergency), gender, insurance status, marital status, address (city
of residence), hospitalization center (whether located in the capi-
tal or the provinces), type of treatment (surgical or non-surgical),
age, and type of the admission day (workday or weekend/holiday)
were collected and registered. In addition, some demographic
information was uncompleted in some of the medical records.
Uncompleted demographic information caused data missing in
our study, although we tried to survey medical records, which are
generally complete.
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This study was not a trial clinical study; therefore it is not nec-
essary to get informed consent from patients, however confiden-
tiality of the information was considered. This study was also
approved by the local institutional board of the hospital.

The collected data were analyzed by SPSS v18 software at de-
scriptive and analytical levels. At the descriptive level, we used
frequency, percent, mean and standard deviation (SD). In order
to achieve the study objectives, binary logistic regression test,
Mann—Whitney and Kruskal-Wallis test, were used. The signifi-
cance level of 0.05 was adopted in all analytical tests.

Results

The average age of patients was about 45 years old (SD = 21)
and the average hospitalization period was 3.5 days (SD = 3.5).
Males and females constitute 70.4% and 29.6% of the patients,
respectively. Frequency distributions and relative frequencies of
patients’ information are summarized in Table 1. Out of a total of
198 recorded admissions, 166 were appropriate and 32 were in-
appropriate, which results in 16.2% of inappropriate admissions.
Nine probable parameters were inserted into the regression func-
tion. Marital status, patient’s city of residence, and the age were
proved to be statically important (Table 2). Married patients were
at risk of inappropriate admission more than single ones. In the
other words, inappropriate admission was observed among mar-
ried patients eight times more than among single ones (OR: 7.8,
95% CI: 1.13 — 53.5). According to our findings, the risk of inap-
propriate hospitalization among patients who were hospitalized
in Tehran was 0.08 of that of hospitalized patients in the prov-
inces. In the other words, the inappropriate hospitalization was 12
times more prevalent among patients from provinces than among
those from Tehran. (OR: 0.08, 95% CI: 0.01 — 0.82). With increas-
ing age of the patient the probability of inappropriate admission
decreases slightly. As data analysis shown the probability of in-
appropriate admission decreases 10% as age increases one year
(OR: 0.9, 95% CI: 0.89 — 0.99). Other investigated parameters
were not statistically important (P-value > 0.05).

Overall, 712 days of hospitalization were investigated of which
281 days were inappropriate and 431 days were appropriate,
meaning 39.4% of the hospitalization days were inappropri-
ate and unnecessary. Comprehensive review of the medical re-
cords and available evidence signifies that most important cause

Table 1. Frequency distributions and background characteristics of patients in admissions

Variables Numbers Frequency ow ?g:f Cl for percenﬁ%eh =
Type of admission

Emergency 101 53.4% 46% 60%

Routine 88 46.6% 39% 54%
Sex

Male 138 70.4% 64% 76%

Female 58 29.6% 24% 36%
Insurance coverage

Yes 114 62% 55% 69%

No 70 38% 31% 45%
Marital status

Married 66 45.5% 38% 54%

Single 79 54.5% 46% 62%
City of residency

Tehran 151 86.3% 80% 91%

Other cities 24 13.7% 9% 20%
Type of treatment

Surgery 92 55.4% 48% 63%

Internal 74 44.6% 37% 52%
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Table 2. Logistics regression analysis for determining effective factors of inappropriate admissions

95% ClI for or
Variables Group P-value Ort
Low rate High rate
. Routine *
e U ERlTESIET Emergency 0.49 2.30 0.22 2452
Sex Female*
Male 0.467 0.55 0.11 2.74
Insurance coverage big —_ — — —
Yes 0.278 0.44 0.1 1.92
n Single *
SEETERTT Married 0.037 78 113 5353
) ) Other cities *
I CRCEREIN] Tehran 0.033 0.08 0.01 0.82
Internal *
IEAE e Surgery 0.259 0.41 0.09 1.93
- Holiday*
Type of the admission day Workday 0.601 1.85 0.18 18.71
Age --- 0.013 0.9 0.89 0.99
Length of stay --- 0.158 0.56 0.25 1.25
*reference group; T odds ratio.
Table 3. Frequency distributions of reasons for Inappropriateness for hospitalization days
Inappropriateness reason Number of day Percentage
Insurance and payment problem 4 1.4%
Medical consultation 31 11%
Surgery delay 19 6.8%
Medical test follow up 1 0.4%
Physician conservativeness 59 21%
Other (Unidentifiable) 76 27%
In order of surgery 86 30.6%
Lack of bed 5 1.8%
Total 281 100%
Table 4. Relationship between inappropriate hospitalizations days with background characteristics of patients
Variables Group Average day of inappropriate hospitalizations days SD P-value
admission Type of Emergency 059 123 <0.001
P Routine 2.48 2.78 =5
F | 1. 2.2
Sex emace 33 9 0.089
Male 1.76 2.29
Insurance coverage No 153 231 0.809
g Yes 13 2.23 '
. Single 15 2.44
Marital status - 0.759
Married 1.1 1.52
Other cities 1.26 2.16
City of residency 0.04
Tehran 2.29 2.58
Internal 191 2.48
Type of treatment 0.002
Surgery 0.59 1.01
Length of sta 7 day < 0.7 113 <0.001
g y 7 day > 4.94 2.97 =0
45 old < 1.54 2.22
Age! 45 - 65 old 1.49 2.54 0.143
65 old > 1.25 2.19
*Kruskal-Wallis test

of inappropriate hospitalization was the operation waiting time
(30.6%), followed by the physician’s conservative attitude (21%)
and the waiting time for receiving medical consultation (11%).
Other causes are summarized in the Table 3.

The number of hospitalization days was significantly correlated
to the following parameters: type of admission, patient’s city of
residence, type of treatment, and length of stay (P <0.05). The In-
appropriate hospitalization days were observed to be more in case
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of routine admissions than emergency ones (P-value < 0.001).
The patients from the provinces had less inappropriate days than
those who were hospitalized in Tehran (P-value = 0.04). Further-
more, the operated patients in comparison with non-operated
ones (P-value = 0.002), and patients hospitalized for more than
six days in comparison with those hospitalized for less than seven
days (P-value < 0.001) had more numbers of days of inappropri-
ate hospitalization (Table 4).



Discussion

Comprehensive studies on inappropriate admission and hospi-
talization days are annually conducted in developed countries.*®
However, healthcare policy makers are not well aware of the im-
portance of such measures in the developing countries such as
Iran. Thus, it is necessary to thoroughly investigate factors con-
tributing to inappropriate hospitalization in Iran.?

Inappropriate admission rate was estimated to be 16.2% in this
study. Poureza estimated inappropriate admission 22.8% in two
training hospitals in Tehran,?* Castaldi estimated it 31.5%,% and
Hatam estimated it 22% in four hospitals in Shiraz. Inappropri-
ate admission rate is reported to be 55% in a pediatric hospital in
Swedish,? and 23% in another study in that country.® The least
percent of Inappropriate admission was 4% reported in case of a
military hospital in Turkey.? The difference in inappropriate ad-
mission rates in these studies is significant which may be attrib-
uted to different admission procedures, geographical locations, or
bed occupation rates of the medical centers. Fakari, et al. did not
detect any significant correlation between the inappropriate ad-
missions and the investigated parameters.?’ In the studies carried
out by Pourreza and Hatam, no significant correlation between
age of admitted patient and the inappropriate admission rate was
observed.?*?® In contrast, the correlation was found to be signifi-
cant in studies by Carnessale and Attena and our study.?2°

Additionally, relationships between gender and inappropriate
admission were investigated. No significant correlation was ob-
served between the two factors. The same result was obtained in
studies conducted by Poureza, Bakhtari, and Hatam whereas the
correlation was found to be significant by Carnissale. In the cur-
rent study, inappropriate admission was found to be significantly
correlated to the patient’s marital status and city of residence.
These correlations were found to be insignificant in studies per-
formed by Poureza, Bakhtari, Hatam, Carnessale, and Attena.

Inappropriate hospitalization days were measured 39.4% in the
current study. The same parameter was measured 8.6% by Pourreza,
et al.?* 18.1% by Carnessale, et al.? 35.5% by Attena, et al.® and
37% by Castaldi.?> The last two results were close to that of the
current study. In the studies by Attena, et al. and Villatla, et al. the
main cause factor for the inappropriate hospitalization days was
the physician’s conservative attitude.?®® This finding is similar to
that of a current study where physician’s conservativeness was
found to be the second most important factor. Conversely, medi-
cal procedures and discharge processes by Paniss, et al.** and the
waiting time for clinical examination by Carnessale, et al.® were
found to be the main factors responsible for inappropriate hospi-
talization days. Carnessale, et al. also identified the waiting time
for operation as a significant factor contributing to the inappropri-
ate hospitalization days.

A major part of inappropriate hospitalization was pertained to
the diagnostic delay and processes of operation room. Many sur-
gical admissions are preprogrammed. Likewise, diagnostic pro-
cesses could be performed in an outpatient clinic without the need
for hospitalization. Consequently, surgeries can be performed in
the same day as the admission, which resulted in omission of one
of the main causes of inappropriate hospitalization.® Physician’s
conservative attitude has been referred to in the literature as an-
other pivotal factor affecting the inappropriate hospitalization. It
is postulated that this problem is mainly related to the lack of suf-
ficient trainings and appropriate diagnostic tools, which could be

N. Tavakoli, M. Hoseini Kasnaviyeh, M. R. Yasinzadeh, et al.

ameliorated by supplementary training courses and the provision
of proper equipment.
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