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MInuABILBeIladin
Abstract

Blood allocation is a complex task. It has to deal with managing blood products, groups,
units, and their shelf lives in order to allocate the requested units from Blood Center to
hospitals in the network to reduce blood shortage and blood outdated levels. Hence, it is the
aim of this study to explore blood allocation policy that helps reducing shortage and
outdated rates, using Rule-based decision method. Four blood allocation models are
proposed in this study, which are (1) Demand-based, (2) Stock level-based, (3) Crossmatched
release period-based, and (4) Hospital performance level-based. Moreover, the evaluation
of was done by using simulation method to measure the blood shortage and blood outdated
rates in the system. The results of all models are compared based on 12-month data.
The shortage rate results indicated that the Demand-based allocation model yielded the
highest rate with 14.39 %, followed by model (4), (2), and (3), with 9.41 %, 8.76 %, and
8.05 %, respectively. The outdated rate results showed that Hospital performance
level-based model was ranked in the highest rate with 27.89 %, followed by model (3), (1),
and (2), with 20.95 %, 17.33 %, and 13.26 %, respectively. The contribution of this study
is to illustrate the factors in managing the blood inventory which affect the occurrence of
the blood shortage and blood outdated units. Blood service organizations can apply the
blood allocation models in their work in order to enhance the allocation procedure more

effectively.
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(def rule allocate

(type emergency); (type daily);

antecedent =>

(allocate (HBBnl full)); consequents

(allocate (HBBn2 full)
)

Subrule 1 if type of demand = emergency
then allocate first and full quantity

Subrule 2 if requisition = null
then allocate first

Subrule 3 if requisition = one
then allocate next

Subrule 4 if type = daily
then order HBB by allocated

Subrule 5 if HBB = unallocated
then allocate first

Subrule 6 if requisition = one

then allocate next

(def rule allocate (def rule allocate

(type stock level); (type performance);
antecedent =>

(allocate (HBB full));

antecedent =>

(allocate (HBB full));

consequents consequents

) )

Subrule 1 if requisition = null Subrule 1 if requisition = null
then order HBB by stock level then order HBB by

Subrule 2 if stock level = 1 performance

then allocate age in rate 3 or 4

Subrule 3 if stock level = 2

Subrule 2 if performance = 1

then allocate age in rate

then allocate age in rate 2
Subrule 4 if demand =3

then allocate age in rate 1

lor3or4
Subrule 3 if performance = 2
then allocate age in rate
lor2
Subrule 4 if performance = 3
then allocate age in rate 1
Subrule 5 if performance = 4
then allocate age in rate 1
Subrule 6 if performance = 5

then allocate age in rate 1
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1 Hospital A A -S (type=1) Emergency A 30

2 Hospital B M1 - M2 (type=2) Daily A 20

3 Hospital C F1 (type =3) Daily A

4 Hospital D F2 (type =4) Daily A
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3) 16-213U = 25q0
4) 22-289u = 20 qu
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443 WamMIINEIIINNANlABNIITANITALTAANINTINIINBILTINILIA
- Limit Inventory: 100% | Maximum Allocate Units: 75 | Blood Age Rates: 1-4
SELECT * FROM request, hospital WHERE request.hospital id=hospital.hospital id
AND DATE(request date)}=DATE(NOW()) AND blood group=A ORDER BY request amount,
request time ASC
- Allocate --->
>> Hospital D | Performance: 3 | Type: Daily | Request: 3 |
———————— >> Age rate: 1 | Allocate units = 3
———————— >> Total allocate in request: 3 | Stock remain: 72
>> Hospital C | Performance: 4 | Type: Daily | Request: 5 |
———————— >> Age rate: 1 | Allocate units = 5
———————— >> Total allocate in request: 5 | Stock remain: 67
>> Hospital B | Performance: 2 | Type: Daily | Request: 20 |
———————— >> Age rate: 1 | Allocate units = 2
———————— >> Age rate: 2 | Allocate units = 18
-------- >> Total allocate in request: 20 | Stock remain: 57
>> Hospital A | Performance: 1 | Type: Emergency | Request: 30 |
———————— >> Age rate: 3 | Allocate units = 25
-------- >> Age rate: 4 | Allocate units = 5

———————— >> Total allocate in request: 30 | Stock remain: 17
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— N o <# e} — N (a9} <t e}
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