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1) INTRODUCTION

Lack of financial and human resources are among the issues that have always faced hospital managers
with difficulties in achieving their goals. Since the optimal use of these resources plays a significant role
in the effectiveness of hospitals, one of the main challenges for hospitals in increasing efficiency and
effectiveness is reducing the length of stay of patients in the hospital. One of the major indicators in
evaluating the performance of hospitals is the average length of stay of patients, which, along with
indicators such as bed occupancy rate and bed turnover or bed return interval, are considered the most
important performance indicators of the hospital. Of course, in addition to these indicators, given the
limited resources of hospitals, hospital managers always try to reduce the average length of stay of
patients because the reasonable lowness of this indicator is one of the positive indicators for the status
of patient management in hospitals. However, it should be noted that reducing patient stays based only
on performance indicators and paying little attention to the clinical characteristics of patients will cause
long-term harmful consequences for the health system. Very short stays will have inappropriate health
outcomes, will prolong readmissions and increase the duration of patients' recovery. If the goal of
reducing the length of stay of patients is only to increase the number of new admissions, not only will
costs not be reduced, but it will also increase the cost of diseases.

2) Solution Methid
Weka software was used for analysis. Weka software is an open-source tool for machine learning and
data mining that implements various algorithms such as clustering and association rules.

In clustering analysis, a set of objects is grouped so that objects in one group (called a cluster) are
more similar than in other groups (clusters). In this study, clustering was selected using the K-Means
method with a cluster number of two to five, and each cluster was analysed individually to provide a
broader view of choosing the best number of clusters for the hospital. Also, the Apiori technique was
used to implement association rules in Weka software. The number of clusters for K-Means, the
minimum confidence for Apiori are important parameters for evaluation.

for the two clusters, 41% of patients (1055 patients) are in cluster zero and 59% of patients (15852
patients) are in cluster one. The majority of both clusters are male. The mean age in cluster zero is
approximately 34 and in cluster one is approximately 44. Most patients in cluster zero are single and
most married patients are classified in cluster one. The mean length of stay in cluster zero is 1.259 and
1.581 days, respectively.

The output of the Cummins method, which is obtained using the Weka software for the number of
clusters three, as shown in Figure 3, shows that according to this clustering, 26% of patients (6864
patients) are in cluster zero, 49% of patients (13261 patients) are in cluster one, and 25% of patients
(6782 patients) are in cluster two. Most patients are classified in cluster one. In cluster zero, a larger
number of patients are female, and in clusters one and two, most patients are male. The average age in
cluster zero is approximately 36, in cluster one it is approximately 44, and in cluster two it is 38. Most
patients who are in cluster zero are single, and most married patients are classified in clusters one and
two. Most patients who have undergone surgery are classified in cluster two. The average length of stay
in cluster two is the highest compared to the next two clusters, 2.42 days, and clusters zero and one are
about 1.12 days.
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Final cluster centroids:
Cluster#

Attribute Full Data 1] 1 2

(26907.0) (6264.0) {13261.0) (6782.0)
namber 13454 20057.4024 14875.7393 3990.7976
SexType man WOMAT man man
age 40.24 36.1502 43.6147 37.7807
MaritalIype Married Single Married Married
secname emergency department emergency department emergency department Mens surgery department
Speciality Name Emergency Medicine Emergency Medicine Emergency Medicine Orthopedics
bimname ok ok ok ok
khon NOK NOK NOK NOK
amal NOK HOK NOK OK
removecause Doctors order Doctors order Doctors order Doctors order
LO3 1.4496 1.1225 1.1189 2.4272
Time taken to build model (full training data) : 0.58 seconds
=== Mpdel and evaluation on training set ===
Clustered Instances
0 564 ( 26%)
1 13261 ( 49%)
2 8782 ( 25%)

3) Results and discussion
Weka software was used for analysis. Weka software is an open-source tool for machine learning and
data mining that implements various algorithms such as clustering and association rules.

Association rules are one of the main techniques of data mining and are almost the most important
form of pattern discovery and extraction in learning systems. Association rules discover interesting
connections between large sets of data that can help decision makers. In fact, association rules indicate
conditions that occur repeatedly together in a data set. In this study, the a priori algorithm was used to
extract association rules. According to Figure 6, these rules were implemented with support = 65% and
Confidence = 80%. The following are among the important rules extracted by the a priori algorithm by
the Weka software:

1. With 100% certainty, if a patient is admitted to the emergency department, he will not undergo
surgery.

2. With 100% certainty, if a patient is admitted to the emergency department and has not received
a blood transfusion, he will not undergo surgery.

3. With 100% certainty, if a patient is admitted to the emergency department, they will not receive
a blood transfusion.

4. With 100% certainty, if a patient is admitted to the emergency department and does not undergo
surgery, they will not receive a blood transfusion.

5. With 100% certainty, if a patient is admitted to the emergency department, they will not undergo
surgery and a blood transfusion.

6. With 100% probability, a patient who has not undergone surgery and has been discharged from
the hospital on doctor's orders will not receive a blood transfusion.

7. With 100% probability, a patient who has been discharged from the hospital on doctor's orders
will not require a blood transfusion.

8. With 100% probability, a patient who has not undergone surgery will not receive a blood
transfusion.

To develop the results of this study, it is suggested that other clustering methods such as SOM and
fuzzy clustering be used, as well as other methods for optimizing the number of clusters such as genetic
algorithm and particle swarm optimization.

Management suggestions:
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1- Using the results obtained, patients admitted to the emergency department are not operated on
and have a shorter length of stay. Therefore, hospital management should focus its efforts on managing
patients with a longer length of stay in other departments.

2- Patients admitted to the emergency department do not need blood transfusions, so blood bank
management should pay more attention to surgical rooms to reserve different blood groups.

The limitations of the study can be stated as the single hospital where the study was conducted, the
lack of recording of data related to patient records, and the lack of accurate sensors to measure some
parameters such as environmental factors.

4) Conclusion

By introducing cloud-based BSCM, this study bridges technology and healthcare to enhance BSCM
efficiency. The findings demonstrate that cloud-based solutions can significantly improve e-healthcare
performance, making CBSC an effective policy for modernizing BSCs worldwide.
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Final cluster centroida:
Cluster#

Attribute Full Data 0 1

(26907.0) (11055.0) (15852.0)
namber 13454 14870.4595 12466.1778
SexType man man man
age 40.24 34.251 44.4187
MaritalType Married Single Married
secname emergency department emergency department emergency department
Speciality Name Emergency Medicine Emergency Medicine Emergency Medicine
bimname ok ok ok
khon HOK HOK HOK
amal HOK WO HOK
removecause Doctors order Doctors order Doctors order
Los 1.44%96 1.25%8 1.581%9

Time taken to build model (full training data) : 0.36 3econds

=== Model and evaluation on training set =—=

Clustered Instances

0 11055 { 41%)
1 15352 { 59%)
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Final clu a:
Clustert

Attribute Full Data [ 1 2
(26907.0) (6864.0) (13261.0) (6722.0)
13454 20057.4024 14875.7393 3990.7976
man weman man man

10.24 36.1502 43.6147

Married Single Married

Mens surgery depa

Emergency Medicine

Emergency Medicine

Erergency Medicine

ok ok ok

oK HOK oK.
ama Nox HOK HoK
removecau: Doctors order Docto: a Doctors order
105 1.4496 1.1225 1.1189
Time taken to build model (full training data) : 0.5% seconds

== Model and evaluation on

traini;

ng set ===

Clustered Instances

o G864 [ 26%)
1 13261 ( 49%)
6782 ( 25%)
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Final cluster centroids:
Clustert

Attribuce Full Data 0 1 2 3
(26907.0) (6833.0) (11167.0) (6730.0) 2177.0)

13854
man
40,24

14364.575 177159343

oK
NOK K

Doct as Doctors oxder Doct a
1.144; 1.270 4349

Time taken to build model (full training daca) : 0.31 seconds

=== Vodel and evalustion on training set ===

Clustered Instances

o 6233 ( 25%)
1 11167 ( 428)
2 €730 ( 25%)
3 2177 ( 83)
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Minimm support: 0.65 (17490 instances)
Minimum metric <confidence>: 0.8
Nurber of cycles performed: 7
Generated sets of large itemsets:

Size of set of large itemsets L{l): 5
Size of set of large itemsets L(2): &

Size of set of large itemsets Li3): 4

Best rules found:

1. Inpatient 17514 => Surgical=No 17513  <conf: (1)> lift:(1.31) lev:(0.15) [4132] conv: (2066.96)

2. Inpatient department=emergency department Blood injection=No 17510 ==> Surgical=No 17509  <conf:(1)> lift:{1.31) lev:(0.15) [4131] conv: (2066.49)
3. Inpatient department=emergency department 17514 ==> Blood injection=No 17510  <comf:(1)> 1ift:(1) lev:{0) [63] conv: (13.41)

4. Inpatient Surgical=No 17513 ==> Blood injection=No 17509  <conf: (1)> lift:{1) lev:(0) [63] conv:{13.41)

5. Inpatient department=emergency department 17514 => Blood injection=No Surgical=No 17509  <conf:(1)> lift:(1.31) lev:(0.16) [4171] conv: (696.04)
6. Surgical=No Clearance=Doctors order 20234 ==> Blood injection=No 20180  <conf:{1)> 1ift:(1) lev:(0) [32] conv:{1.8)

7. Clearance=Doctors order 26475 —> Blood injection=No 26410  <conf: (1)> lift: (1) lev:(0) [36] conv:{l.54)

8. birname=Yes Clearance=Doctors order 23289 ==> Blood injection=No 23224  <conf:(1)> lift:(1) lev:(0) [24] conv:{1.35)

9. Surgical=No 20556 ==> Blood injection=No 20481  <conf:{1)> lift:{l) lev:(0) [13] conv:({1.19)

10. bimname=Yes Surgical=No 17633 —> Blood injection=No 17568  <conf:{1}> lift:(1) lev:(0) [2] conv:(1.02)

11. birname=Yes 23667 ==> Blood injection=No 23564 <conf: (1)> 1ift:(1) lev: (-0} [-12] conv:(0.87)

12. bimname=Yes Blood injection=No 23564 ==> Clearance=Doctors order 23224  <conf: {0.99)> lift:{1) lev:{(0) [32] convz{1.11)
13. Blood injection=No 26804 ==> Clearance=Doctors order 26410 <conf: (0.99)> 1ift:(1) lev:{(0) [36] conv:({1.09)

14. Blood injection=No Surgical=No 20491 ==> Clearance=Doctors order 20189  <conf:{0.99)> lift:{l) lev:{(0) [26] conv:{1.09)
15. Surgical=No 20556 =—> Clearance=Doctors order 20234  <conf:(0.98)> lift: (1) lev:(0) [8] conmv:{1.02)

16. bis 23667 ==> CI order 23289 <Conf:(0.98)> lift: (1) lev:(0) [1] comv: (1)

17. Surgical=No 20556 ==> Blood injection=No Clearance=Doctors order 20189  <conf:{0.98)> lift:{1) lev:{(0) [12] conv:{1.03)
18. bimname=Yes 23667 =—> Blood injection=No Clearance=Doctors order 23224  <conf: (0.92)> lift:{1) lev:(-0) [-5] conv:{0.98)
19. Clearance=Doctors order 26475 ==> bimname=Yes 23289 <conf:(0.88)> lift: (1) lew:(0) [1] conv: (1)

20. Blood injection=No Clearance=Doctors order 26410 ==> bimname=Yes 23224  <conf: {0.#8)> lift:{1) lev:{-0) [-5] comvz{l)
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