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MotivationsMotivations

S i l b t th f h lth litSocial concern about  the assurance of healthcare quality
Quality of healthcare relies heavily on personnel’s 
competence
However, at hospitals available human resources                          
are limited.

A Method for personnel allocation
for quality assurance with limited human resourcesfor quality assurance with limited human resources

is required
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Personnel Allocation for
Quality Assurance

Required Competence Possessed Competence

In-scope

q p p

p
Work Required

Competence
Hospital

Work Process

Personnel Allocation
for Quality Assurance Competence

In-scope
Possessed

CompetenceAll staff
Personnel

All staff
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Issues to Implement the ConceptIssues to Implement the Concept

Th t it lf i d t d ll f h it lThe concept itself is understood well for hospitals
However, the concept has not implemented effectively for 
two reasons

1) Required competence are not 

In-scope
WorkHospital

) q p
specific enough to achieve quality 
assurance.

Work
Required

Competence
Personnel Allocation

Hospital
Work Process

2) P l h Competence

P d

Personnel Allocation
for Quality Assurance

2) Personnel who
possess the required 
competence are limited

In-scope
Personnel

Possessed
Competence

All staff

competence are limited.
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Purpose and StrategyPurpose and Strategy

P f thi t dPurpose of this study
Develop a method for personnel allocation in order to achieve quality 
assurance with limited human resources at hospitalsassurance with limited human resources at hospitals

Strategy: Two Issues have to be addressedStrategy: Two Issues have to be addressed

1) Derive criteria to 
evaluate competence 
for quality assurance

2) Derive logic for 
personnel allocation inpersonnel allocation in 
the viewpoints of 
human resource 
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Items for Evaluating Competence
Strategy 1)

Items for Evaluating Competence

Items effect quality are derived through the deployment of the in

Evaluation Items

Items effect quality are derived through the deployment of the in-
scope work

ActionIn-scope Work ActionAction
Unit Process

Action

Actions
A Model for Describing Hospital Operation Process* 

Process Flow Actions

input

Control

Task

Indicators to monitor
Responses and

Correction

Unit
Process

input outputTask

Resource
Human Physical Intellectual

9*Shimono et al., Asian Network for Quality Congress (2010)

Resources
y

Resources Resources

Classify Possessed Competence
Strategy 2)

Classify Possessed Competence
It is necessary to define criteria for each item to be evaluatedIt is necessary to define criteria for each item to be evaluated

Level
Ability to implement in Ability to implement in

Generic
content

Ability to 
implement

Ability to implement in
typical cases by oneself 
and to ask the highly-

Ability to implement in
standard cases by 

oneself and to ask the 
Ability to 

implement in 
per

level

p
with on-site 

help

g y
leveled personnel for 
help in standard or 

complex cases

highly-leveled
personnel for help in 

complex cases

p
complex cases 

by oneself
complex cases complex cases

Image
per

All T i l St d d
All Cases
Includes

Highly-
level

Highly-
levelp

level All
cases

Typical
Cases

Standard
Cases

Includes
Difficult

cases

“Standard cases” means cases for which standardized response 

Scale for Competence can distinguish level 2 from level 3.
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processes are defined, and does not mean “Typical or simple cases”.



Utilize Level 2 Personnel
Strategy 2)

Utilize Level 2 Personnel

L l 2 l i i th it ti f R i d > P dLevel 2 personnel is in the situation of  Required > Possessed.

A) Raise the possessed

Required

Possessed
(Level 2)

A) Raise the possessed
competence temporarilyB) Reduce the 

required competence Requiredtemporarily

Two types of conditional allocation
A) All t d i bi ti ith highl l l d (L l 3 4) lA) Allocated in combination with a highly-leveled (Level 3 or 4) personnel 

(Receive support by high-level personnel for non-typical cases)

B) Allocated with waiting instructions in non-typical cases 
(Avoid non typical cases)
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(Avoid non-typical cases) 
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Outline of the Developed ModelOutline of the Developed Model
Inputs: In-scope work, In-scope personnel
Outputs: Personnel Allocation patterns 1) Specific criteria of 

competence are 

In-scope Work
Hospital Control

identified through the 
description of work

Personnel Allocation 
Actions

Level 4

Job

The Number of 
Personnel Required

Required

Hospital
Work Process input output

Control

Tasks

Resources

Indicators Correction

Human 
Resources

Physical
Resources

Intellectual
Resources

PatternsLevel 4

Level 3

Level 2

bs

Competence

Jobs Possessed
Competence

Each
Personnel's
Competence

Level 2

Level 1
The Number of Personnel 
Possessed per Level

CompetenceCompetence

All staff In-scope
Personnel 2) Possessed competence is 
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) p
determined on the four-leveled scale 
and allocation patterns are derived

Inputs to the Model for the CaseInputs to the Model for the Case
Inputs to the model

the in-scope work, the in-scope personnel

1-1 Define

In-scope  Work

1 1 Define
the In-scope 

Work

Personnel Allocation 
Actions

Level 4

Job

The Number of 
Personnel Required

Required

Hospital
Work Process input output

Control

Tasks

Resources

Indicators Correction

Human Physical Intellectual

Measurement
of Specimens

PatternsLevel 4

Level 3

Level 2

bs

Competence
Human

Resources
Physical

Resources
Intellectual
Resources

Jobs Possessed
Competence

Each
Personnel's
Competence

Level 2

Level 1
The Number of Personnel 
Possessed per Level

2-1 Define the Group 
to be Evaluated for CompetenceCompetence

All staff
In-scope
P l

to be Evaluated for
Possessed Competence

9 medical 
technologist
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Personneltechnologist
(A-I)



Model Explanation through Case StudyModel Explanation through Case Study
Intermediate outputs of the model

Actions, Four-leveled Scale, Each personnel’s possessed competence

�-��
�escri�e
ActionsIn-sco�e � or�

1�1 �e�ine
the�In-sco�e�

� or�

Personnel�Alloc�tion�

�o�r-sc�le�
�ctions

In sco�e � or�

�e�el �

��b

The Number of Personnel 
Required

Required

Hospital
Work Process input output

Control

Tasks

Resources

Indicators Correction

Human Physical Intellectual

Measurement
of Specimens

PatternsLevel 4

Level 3

Level 2

bs

Competence
Human

Resources
Physical

Resources
Intellectual
Resources

2-2 Derive Four-leveled Scale for 
Evaluating Competence

Jobs Possessed
Competence

Each
Personnel's
Competence

2-1 Define the Group 
to be Evaluated for 

Level 2

Level 1

The Number of Personnel 
Possessed per Level

Evaluating Competence

CompetenceCompetence
Possessed 

Competence
All staff

In-scope
P l 2 3 Determine Each

9 medical 
technologist
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Personnel 2-3 Determine Each
Personnel's Possessed 

Competence

technologist
(A-I)

The intermediate outputs of the Modelp
1-2:

Describe
2-2

Derive Four-leveled Criteria for 
2-3 Determine Each 

Personnel's Possessed 
Actions Evaluating Competence Competence
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Model Explanation through Case StudyModel Explanation through Case Study
Intermediate outputs of the model

Actions, Four-leveled Scale, Each personnel’s possessed competence

1-3 Determine

In-scope 
Structured Work

1-1 Define
the In-scope 

Work
1-2:Describe 

Actions

the Number of 
Persons Required

Personnel Allocation 
Actions

Structured Work

Level 4
W

o

The Number of Personnel 
Required

Required

Hospital
Work Process input output

Control

Tasks

Resources

Indicators Correction

Human Physical Intellectual

Measurement
of Specimens

Actions

PatternsLevel 4

Level 3

Level 2

ork Competence
Human

Resources
Physical

Resources
Intellectual
Resources

3-1 Determine
the Sufficiency 

2-2 Derive Four-
leveled Criteria for 

Evaluating Competence

W
ork

Possessed
Competence

Each
Personnel's
Competence

2-1 Define the Group 
to be Evaluated for 

Level 2

Level 1
The Number of Personnel 
Possessed per Level

Evaluating Competence

k CompetenceCompetence
Possessed 

Competence
All staff

In-scope
P l

9 medical 
technologist

2-4 Derive the 
Number of Personnel2 3 D t i E h
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Personneltechnologist
(A-K)

Number of Personnel
per Competence Level

2-3 Determine Each
Personnel's Possessed 

Competence

The intermediate outputs of the ModelThe intermediate outputs of the Model
2-4 Derive the 

Number of Personnel
1-3 Determine
the Number of

3-1 Determine
the SufficiencyNumber of Personnel

per Competence Level
the Number of

Persons Required
the Sufficiency

Calculation Formula 
="The Number of Personnel Possessed" "The Number of Personnel Required“

How to determine whether the number of personnel is sufficient or not
Calculation Result 0 Sufficient

Iizuka-Tsuru Lab., The University of Tokyo 18

Calculation Result  <0   Insu icient



Model Explanation through Case StudyModel Explanation through Case Study
Outputs of the model 

1�� ������������������ � � ���� � i1�1 �e�ine
t�e In�sco�e 

� o��
1-2:Describe 

Actions
In-scope
St t d W k

1-3 Determine the Number
of Persons Required 3-2a/3-2b Derive

Personnel
Allocation Patterns 

Personnel Allocation

Actions

Actions

Structured Work

Level 4

Job

The Number of 
Personnel Required

Required

Hospital
Work Process input output

Control

Tasks

Resources

Indicators Correction

Human Physical Intellectual

Blood Sample
Taking Personnel Allocation

Patterns
Level 4

Level 3

Level 2

bs

Competence

2-2 Derive Four-leveled 
Criteria for Evaluating 

Competence

-1
Determine the 

Sufficiency

Human
Resources

Physical
Resources

Intellectual
Resources

Jobs Possessed
Competence

Each
Personnel's
Competence

2-1 Define the Group 
to be Evaluated for 

Level 2

Level 1

Competence Sufficiency
The Number of Personnel 
Possessed per Level

CompetenceCompetence
Possessed 

Competence

2 3 D t i E h

2-4 Derive 
the Number of 
Personnel per 

All staff
In-scope
P l

9 medical 
technologist 2-3 Determine Each

Personnel's Possessed 
Competence

Competence
Level
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Personneltechnologist
(A-K)

Logic Flow for
D i i P l All i PDeriving Personnel Allocation Patterns

Required: 3
Judge the result of 

calculation the Sufficiency
Sufficient Insufficient

q
Possessed:
Level4: 0
Level3: 2

Require
a license?

Require
a license?

NoYes

Yes No

Level3: 2
Level2: 6

Level3 or 4 have 
to be allocated
(Level 4 has to 
be distributed)

Level 3 or 4 have possibility 
to be Allocated

(Level 4 has to be distributed, 
Non licensed are prioritized)

Level3 or 4 have to be 
allocated (Level 4 has to 

be distributed)

Level 3 or 4 have possibility to be
allocated (Level 4 has to be distributed, 

Non-licensed are prioritized)
be distributed) Non-licensed are prioritized)

Non-licensed level 2 have 
possibility to be allocated 

ith diti C ll t

Level 2 have possibility
to be allocated with 

any conditions

Level 2 have possibility to be 
allocated with any conditions

with any conditions Can allocate
higher-level
with level2?

Can allocate
higher-level
with level2?

Can allocateYes No

NoYes NoYes

Result:
-Level3: 2 have to be allocated

Non-licensed level 2 
have to be allocated

Non-licensed level 2 
have to be allocated

Level 2 have to 
be allocated 

with condition1*

Level 2 have to 
be allocated 

with condition2*

Level 2 have to 
be allocated 

with condition1*

Level 2 have to 
be allocated 

with condition2*

higher-level with level2?-Level2: 6 one of six has to be
allocated with condition 1

have to be allocated
with condition 1

have to be allocated
with condition 2

20
*Condition 1:  Allocation with a highly-leveled personnel
*Condition 2: Allocation with waiting in non-typical cases

3 3
2
2 2 2

2
2

Allocated personnel



� �t��ts of t�e � o�el for t�e � ase� �t��ts of t�e � o�el for t�e � ase

P b bilit d diti f ll ti h d F hProbability and condition of allocation are showed For each 
person
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Verification Settings

Obj ti

Verification Settings

Objective
Compare our model to traditional allocation methods in terms of 
quality assurance with human resource utilizationquality assurance with human resource utilization 

Procedure 

Model ApplicationModel Application
by Manager Mby Manager M
(Assistant O)(Assistant O) AnalyzeAnalyze

Application
Results

(Assistant O)(Assistant O)

Consideration by Consideration by 
M NM N

Extract differences AnalyzeAnalyze
differencesdifferences

Non-Application

Cases: 3 unit processes of clinical test process

Manager NManager N Non-Application
Results

Cases: 3 unit processes of clinical test process
Blood Sample Taking
Pre measurement TreatmentPre-measurement Treatment
Measurement of Specimens

2�

Extraction of Differences
� T � l

N A li ti R lt

�et� een T� o �esults
Non-Application Results

Application Results

������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������

Five Types of difference between two results
Application Results Non-application Results

1 Allocation with condition 2( **) Allocation without conditions ( )1 Allocation with condition 2( **) Allocation without conditions ( )
2 Allocation with condition 1( *) Allocation without conditions ( )
3 Allocation with condition 2( **) Non Allocation (No symbol)

24

3 Allocation with condition 2( ) Non Allocation (No symbol)
4 Allocation without condition( ) Non Allocation (No symbol)
5 Having possibility of allocation ( ) Having sureness of allocation ( )



Verification ResultsVerification Results
������������������������� �����������
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�������������������������������
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�
��� ������������������������������

�
������������������������������
�������������������������������

�����������������������������������������
������������������������������������� ���������������������������������

���������������������������
������������������������������������������
�����������������������)

���������������������������������������������������������
����������������������������������������������������

The superiority of our model in deriving allocation patterns for 
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the case unit processes is pointed

Scope of Applicability of the ModelScope of Applicability of the Model
��������������������������������������������������������������������������������
��������������������������������������������
�������������������������

����������������������������������������
��)���� � ���� � ���)�����������������������
�������������������������������������������������������������������������
������������������������������������������������������������������������������������������������������������������������������������

��)��������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������
��������������������������������������������������

The developed model can be applied for any works at 
hospitals under the condition that the work is standardized
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Future TasksFuture Tasks

� ������ ����� � �� � �� ��� ���� �������������������������������������������������������
�������� �������������������������

������� ���� �����������������������������������
����������������������������������
��������������������������������

Knowledge Base

Unit  Process Actions ��������������������������������
�������������������
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SummarySummary
�������������������������������������������������������������
��������������������������������������������������������������������������
��������������������� ����������������������

Criteria for evaluating 
competence

Knowledge of  the resources
to be arranged

Ability to prepare the required
resources, basing judgment in
typical cases

Ability to prepare the required
resources, basing judgment in the
standard cases

Ability to modify and revise
resources on a case-by-case basis,
basing judgment in all cases

Knowledge of the criteria for
evaluation of resources

Ability to assess the adequacy of
the resources in typical cases

Ability to evaluate the adequacy of
resources for the inputs

Ability to propose/decide on
resources modification

Knowledge of the criteria for
evaluation of inputs

Ability to assess the adequacy of
the inputs in typical cases

Ability to assess the adequacy of  the
input (with  regards to the task to be
performed).

Ability to evaluate the adequacy of
the input, including assessment of
complex cases

Knowledge of the standard
procedures

Ability to implement by following
the steps of standard procedures in
typical cases

Ability to implement following
standard procedures

Ability to exceed standard
procedures when a situation
requires it

Knowledge of the criteria for
evaluation of outputs

Ability to evaluate the output for
typical patterns

Ability to evaluate the output.
(Understands whether good or bad)

Ability to evaluate the output, even
for complex tasks

Knowledge of the criteria for
monitoring and of how to
correct

Basic understanding of items to be
monitored and appropriate values,
and ability to ask help for follow-up
actions

Understanding which items have to be
monitored along which lines, is able to
take the first necessary steps and to
ask help for follow-up actions

Ability to monitor and make
appropriate judgments in
unexpected situations

Logic flow to 
allocate personnel

Concept of personnel allocation 
for quality assurance.

Future Task
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Build a knowledge base for 
standardized hospital work process 


