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Abstract 
With the advent of an aging society and on-going cutbacks of medical reimbursement systems targeting 
long-term care, "management of oral function" is becoming more salient than ever. The authors devised a 
system that facilitates cooperation between medicine and dentistry (multi-occupational cooperation) by 
identifying and using key performance indicators (KPIs) with importance-performance analysis (IPA). As 
such, the purpose of this study is to empirically examine the effectiveness of the system. The research was 
conducted by using KPIs for nurses in an acute care hospital. Further key improvement areas concerning 
multi-occupational cooperation were then identified from the findings. 
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1 INTRODUCTION 

With the advent of an aging society and on-going 
cutbacks of medical reimbursement systems targeting 
long-term care, "management of oral function" is 
becoming more salient than ever. As such cross-
occupational cooperation between medicine and dentistry 
is becoming crucial for further dissemination. 
"Visualization of the role expectation for strategy 
management using the Delphi method and importance-
performance Analysis (IPA) in dysphagia rehabilitation 
nursing services" was reported as a role study for 
professionals in The 1st International Conference of 
Serviceology [1]. The methodology used to identify the 
specific role of nurses specializing in dysphagia 
(swallowing) rehabilitation was examined. Further, a job 
analysis was conducted to evaluate the importance and 
performance of relevant behaviors. The methodology 
used there appears to be valid and may be applied to 
identify professional roles for other rehabilitation fields. 
The implementation of the Delphi method was a 
straightforward and effective tool used to create a 
questionnaire. IPA is a strategic tool that can quickly 
enable a manager to understand “identified customer 
needs” and “satisfied customer needs” and to assess 
performance rather than rely solely on importance 
indicators. Moreover, IPA allows for the visualization of 
the results of a strategic analysis, which facilitates 
understanding and interpretation of the results. The 
validity of IPA has been shown. A new job analysis using 
the Delphi method and IPA demonstrated one way of 
exploring human resource management in swallowing 
rehabilitation. 

 

A hospital dentist is responsible for oral function 
management, and therefore, swallowing rehabilitation, in 
Japan [2]. Due to the aging society in Japan, the 
management of oral function is carried out not only under 
medical insurance but also under long-term care 
insurance. So the cooperation of medicine and dentistry 
(multi-occupational cooperation) is essential for further 

dissemination. The key people cooperating in this multi-
occupational scenario are the nurse and the dentist. 

 

In this study, the authors devised a system that facilitates 
multi-occupational cooperation using key performance 
indicators (KPIs). KPIs for management of oral function 
were created by selecting the item for KPIs for swallowing 
rehabilitation. A system using IPA that promotes 
cooperation between nurse and dentists by analyzing KPI 
is suggested. This system is intended to provide 
management with an internal marketing perspective 
using KPI. In this approach, the patient is regarded as an 
external customer and the rehabilitation professional is 
regarded as an internal customer. The purpose of this 
study is to demonstrate the effectiveness of the system. 

 

1.1 Importance-performance Analysis 

IPA was formulated by Martilla and James in 1977 [3]. 
The IPA model is divided into four quadrants with 
performance on the x-axis and importance on the y-axis 
(Fig. 1). The quadrants are arranged according to the 
average of the importance and performance to 
differentiate. The IPA model measures customer 
importance and satisfaction performance. The four-
quadrants and implication of IPA are shown in Table 1. 

 

Fig. 1 The original IPA framework [2]; L = low, H = high 
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Table 1 Quadrant and implication of IPA [4] 

Quadrants Implication 

Quadrant I 

Keep up the good work 

Attributes are perceived to be very important to respondents, and at the same time, the 
organization seems to have high levels of performance in these activities. The message here 
is to keep up the good work.  

Quadrant II 

Concentrate here 

Attributes are perceived to be very important to respondents, but performance levels are fairly 
low. This suggests that improvement efforts should be concentrated here.  

Quadrant III 

Low priority 

Attributes here are rated as having low importance and low performance. Although 
performance levels may be low in this cell, managers should not be overly concerned, since 
the attributes in this cell are not perceived to be very important. Limited resources should be 
expended on this low priority cell. 

Quadrant IV 

Possible over kill 

This cell contains attributes of low importance, but where performance is relatively high. 
Respondents are satisfied with the performance of the organization, but managers should 
consider present efforts on the attributes of this cell as being superfluous/unnecessary. 

1.2 Internal Marketing for Nursing 

The role of nurses in multi-occupational cooperation is 
expanding, and becoming more important as time 
progresses. Therefore, the primary concern is to use 
internal marketing strategies effectively to enhance 
nurses' organizational commitment. IPA enables 
management to evaluate and identify the major strengths 
and weaknesses of key organizational success factors. 
Therefore, this study used the IPA model to evaluate the 
importance and performance of internal marketing for 
nursing. 

 

2 METHOD 

To conduct a job analysis, a questionnaire was 
developed for swallowing rehabilitation nurses. Since the 
job description of rehabilitation nurses was not well 
defined, the Delphi method was used to attain consensus 
among professionals. After the questionnaire was 
developed, it was distributed to 45 experts in the field of 
swallowing nursing. 

 

The operational definition of the term “expected role” is 
as follows: Expected role is a role that is expected from 
the patient, family, and other professions. Customer 
needs are expressed as “job importance,” and are 
measured by a Likert-type scale. Similarly, the 
satisfaction of customer needs is expressed as “job 
performance.” 

 

The questionnaire survey was distributed to certified 
nurses. Through IPA, swallowing rehabilitation items, 
including oral function management items that are 
expected of nurses were selected. The matrix category 
“High Importance and High Performance” was labeled 
“Keep up the Good Work.” Those 35 job items (45.4% of 
all the items), considered important KPIs, were included 
in the matrix analysis if a certified nurse was assumed to 
be a role model of high achievement. In order to facilitate 
multi-occupational cooperation, the KPI for "management 
of oral function" was created by selecting KPIs from those 
for swallowing rehabilitation. A pilot study using the KPIs 
for "management of oral function" was conducted on 
managerial nurses and hospital dentists. Accordingly, 
empirical research was conducted by using these KPIs 
on nurses in an acute care hospital. This study then 
further identified key improvement areas concerning 
multi-occupational cooperation using the KPIs. 

 

2.1 A questionnaire constructed using the Delphi 

Method 

 

2.1.1 The Delphi method 

The Delphi method was developed by the RAND 
Corporation in the 1950s to forecast the impact of 
technology on warfare. The method entails a group of 
experts who anonymously reply to questionnaires and 
subsequently receive feedback in the form of a statistical 
representation of the “group response,” after which, the 
process repeats itself. The goal is to reduce the range of 
responses and arrive at something closer to expert 
consensus [5]. 

 

2.1.1 Round 1  

In order to extract the job items, a focus group interview 
was performed with the 6 chief nurses at the T 
rehabilitation hospital. 

 

2.1.2 Round 2  

After the focus group interview, a semi-structured 
interview was performed with 2 of the nurses on the K 
rehabilitation hospital Dysphagia Committee. As a result, 
some missing job items were added. 

 

2.1.4 Rounds 3 and 4 

A group of experts consisting of 24 nurses, 7 medical 
doctors, 5 dentists, 3 speech therapists, 3 occupational 
therapists, and 3 physical therapists was selected to 
constitute the panel (n = 45). Nineteen of the 24 nurses 
were selected from rehabilitation hospitals. Four were the 
first graduates of the dysphagia rehabilitation certification 
course. One was the instructor of the certified nursing 
course.  

 

Seven doctors, 5 dentists, and 9 therapists were selected 
from rehabilitation hospitals. The 7 doctors were 
rehabilitation medicine specialists and the 5 dentists were 
certified in providing care for the elderly. 

 

In Round 3, the questionnaire was handed to each expert 
panel member, who was asked to rate the validity of the 
job items using a 5-point Likert-type scale. They could 
add omitted job items in the space provided. In Round 4, 
the respondents were given feedback about their Round 
3 ratings. Specifically, they were shown the group means 
and standard deviations. Next, they rated the same job 
items in the same manner as that described for Round 3. 
The questionnaires were distributed and collected by e-
mail. The items were rank ordered by the mean scores. 
Items with scores greater than 4 were retained for 
subsequent analyses. Fig. 2 shows a summary of the 
Delphi method. 
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The job items were categorized as risk management, oral 
care, assessment, instruction to the patient and family, 
cooperation and collaboration, meal assistance, direct 
training, environment adjustment, indirect training, 
correspondence about the meal form, and advocacy. 

 

 Fig. 2 Summary of the Delphi method 

 

2.2 Survey of the job analysis by certified nurses  

2.2.1 Subjects 

The application of the Delphi method resulted in the final 
questionnaire. This questionnaire was electronically 
distributed to 31 nurses who were the first graduates of 
the swallowing rehabilitation nursing certified nurse 
education program. 

 

2.2.2 Method 

Each professional nurse rated each of the scale items in 
terms of the job importance and performance in their 
daily practices of dysphagia rehabilitation. IPA was used 
for the data analysis. The KPIs for swallowing 

rehabilitation were taken from Quadrant I (Keep up the 

good work) in the IPA framework. 

 

2.3 A pilot study using the KPI for "management of 

oral function” 

2.3.1 Subjects 

The subjects for the pilot study included five managerial 
nurses and five dentists in five hospitals. 

 

2.3.2 Method 

The KPIs for “management of oral function” was created 
by selecting items such as “oral care,” “assessment,” and 
“indirect training” from the KPIs for swallowing 
rehabilitation. A pilot study using the KPIs for 
"management of oral function" was conducted on 
managerial nurses and hospital dentists. In each of the 
items, both the degrees of expected importance and 
performance, which had impact on increasing 
satisfaction, were measured and evaluated by a 7-point 
Likert-type scale. A ceiling effect was considered, and the 
marking method was changed from 5 points to 7 points. It 
should be noted that the score on the dentist side is the 
expected value of the nurse. 

 

2.4 Empirical research conducted using KPIs on 

nurses in an acute care hospital 

2.4.1 Subjects 

The questionnaire on the KPIs for "management of oral 
function" was distributed to 14 nurses who worked in 
acute care hospital H and a dentist. The hospital dentist 
received only one question. 

 

2.4.2 Method 

In each of the items, both the degrees of expected 
importance and performance, which had an impact on 
increasing satisfaction, were measured and evaluated by 
a 7-point Likert-type scale. The difference between the 
importance and performance was calculated. In addition, 
the improvement factor (IF) was calculated, as shown in 
Equation 1 [4]. IF = (performance-importance)/importance 
(1) The dentist received a question with possible dental 
service interventions. These were evaluated by a 7-point 
Likert-type scale. 

 

3 RESULTS 

3.1 The Delphi method 

Ninety-four job items were selected using the Delphi 
method. However, a job list of 77 items with a mean 
rating greater than 4 points was adopted. 

 

3.2 Questionnaire survey on the job analysis of the 

certified nurses 

Completed questionnaires were collected from 21 of the 
31 certified nurses; thus, the return rate was 68%. As a 
result of the IPA, 35 job items (45.4% of the job items) fell 
in the “Keep up the Good Work” category (Fig. 3, upper 
right matrix). Ten items fell in the “Concentrate Here” 
category (Fig. 3, upper left matrix). Nine items were 
included in the “Possible Overkill” category (Fig. 3, lower 
right matrix). Finally, 23 items fell into the “Low Priority” 
category (Fig. 3, lower left matrix). The KPIs for 
swallowing rehabilitation were job items that fell into the 
Keep up the Good Work category. 

 

 

Fig. 3 Importance-performance Analysis for the certified 
nurses (n = 21) 
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3.3 A pilot study using the KPIs for "management of 

oral function 

The KPIs for “management of oral function” (12 job items) 
were created by selecting items such as “oral care,” 
“assessment,” and “indirect training” from the KPIs for 
swallowing rehabilitation (35 job items), as shown in 
Table 2. Results of the IPA are shown in Fig. 4, Fig. 5, 
Table 3, and Table 4. 

Table 2 Oral function management items  

Code Job items of oral management for 
nursing 

I P 

A1 I asses the patient’s oral cavity. 5.00 4.62 

IT As indirect training, I train patient 
on oral function. 

5.00 4.48 

O1 I help patients and their families 
understand the need for oral care. 

5.00 4.00 

O2 For oral care, I massage the oral 
mucosa with a sponge brush. 

4.95 4.67 

O3 I confirm the independence of oral 
care. 

4.95 4.48 

O4 For oral care, I assist the patient 
with denture cleaning. 

4.90 4.71 

O5 For oral care, I assist the patient 
with tooth brushing. 

4.90 4.52 

A2 I conduct physical assessments 
of the cranial nerve system. 

4.90 3.90 

A3 I confirm the functioning of 
patients’ dentures during 
mealtimes. 

4.86 4.52 

A4 I understand the problems related 
to feeding, such as in cases of 
higher brain function disability. 

4.86 4.00 

O6 I confirm oral care according to 
the ADL. 

4.81 4.33 

A5 While assessing inflammation, 
malnutrition, and dehydration, I 
write the individual plan for the 
patient. 

4.81 4.00 

a. I = Importance P = Performance 

b. O = Oral Care, IT = Indirect Training, A = 
Assessment 

c. Means above 4.79 on the Importance scale and 
above 3.89 on the Performance scale in 77 items are 
shown in the table. 

d.  A 5-point Likert-type scale was used. 

 

IPA was used to compare the managerial nurses’ and 
hospital dentists’ perceptions of attributes in the KPIs for 
“management of oral function.” Each attribute was plotted 
according to the mean score of its perceived importance 
and performance, with the importance of attributes on the 
vertical axis from low (bottom) to high (top), and the 
performance of attributes on the horizontal axis from low 
(left) to high (right). The four quadrants are constructed 
with crosshairs set at the average scores of the 
importance and performance scores. 

For managerial nurses (Fig. 4), the averages for the 
pooled data were importance, 5.88, and performance, 
4.97. For hospital dentists (Fig. 5), they were importance, 
5.95, and performance, 4.42. These figures show that 

managerial nurses and hospital dentists have different 
perceptions of the 12 factors. In Fig. 4, the Concentrate 
Here quadrant captured a single attribute for nurses: “For 
oral care, I massage the oral mucosa with a sponge 
brush (O2).” This attribute also presents a major 
discrepancy between importance and performance that 
requires special attention (Table 3). In Fig. 5, the dentists 
include two attributes in this quadrant: “I conduct physical 
assessments of the cranial nerve system (A2),” and “As 
indirect training, I train patient on oral function (IT).” 
Nurses identified four attributes in the Keep up the Good 
Work quadrant, which could be considered primary oral 
care. From the dentists’ point of view, 5 attributes are 
included in this quadrant. 

 

Fig. 4 Importance-performance analysis for managerial 
nurses (n = 5) 

 
Fig. 5 Importance-performance analysis for hospital 

dentists (n = 5) 

 

Table 3 lists the aggregate importance and performance 
values of each attribute with the difference between the 
two for nurses and dentists. All the importance scores are 
higher than the performance scores. It is necessary to 
analyze the discrepancies between the performance and 
importance scores so that attributes with greater 
differences will be given higher priority.  

 

Table 4 presents the results for the difference between 
the nurses’ and the dentists’ perceptions in service 
quality. The primary gap between the nurses’ and the 
dentists’ perceptions is found for the job item “I help 
patients and their families understand the need for oral 
care (O1).” 
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Table 3 Aggregate importance and performance scores of each attribute (nurses and dentists) 

 

 Nurses Dentists 

Code   Importance Performance Difference Importance Performance Difference 

O1 5.4 4.8 0.6 6.8 6.0 0.8 

O2 6.0 4.8 1.2 5.2 4.0 1.2 

O3 5.8 5.4 0.4 6.6 5.6 1.0 

O4 6.4 6.2 0.2 5.2 4.6 0.6 

O5 6.4 6.0 0.4 5.2 4.2 1.0 

O6 6.2 5.6 0.6 6.0 5.2 0.8 

A1 6.2 5.2 1.0 6.8 5.4 1.4 

A2 5.6 4.2 1.4 6.0 4.4 1.6 

A3 5.4 4.6 0.8 5.0 3.6 2.4 

A4 5.8 4.2 1.6 6.2 4.8 1.4 

A5 5.6 4.4 1.2 6.4 5.4 1.2 

IT 5.8 4.2 1.6 6.0 4.4 1.6 

 

Table 4 Oral management service quality  

(Nurses vs. Dentists)  

Code Nurses Dentists Gap Ranking 

O1 4.8 6.0 -1.2 1 

A5 4.4 5.4 -1.0 2 

A4 4.2 4.8 -0.6 3 

IT 4.2 4.4 -0.2 4 

A2 4.2 4.4 -0.2 4 

A1 5.2 5.4 -0.2 4 

O3 5.4 5.6 -0.2 4 

O6 5.6 5.2 0.2 8 

O2 4.8 4.0 0.8 9 

A3 4.6 3.6 1.0 10 

O4 6.2 4.6 1.6 11 

O5 6.0 4.2 1.8 12 

 

3.4 Empirical research conducted using KPIs on 

nurses in an acute care hospital 

Completed questionnaires were collected from 12 of the 
14 regular nurses; thus, the return rate was 86%. IPA 
was used to assess the acute care hospital nurses’ 
perceptions of attributes in the KPIs for “management of 
oral function.” For nurses (Fig. 6), the averages for the 
pooled data were importance, 6.42, and performance, 
4.15. In Fig. 6, the Concentrate Here quadrant captured 
two attributes: “I asses the patient’s oral cavity (O1),” and 
“While assessing inflammation, malnutrition, and 
dehydration, I write the individual plan for the patient 
(A5).” These attributes also present a major discrepancy 
between importance and performance (Table 5), which 
also requires special attention. Nurses identified five 
attributes in the Keep up the Good Work quadrant, which 
could be considered primary oral care.  

 

Table 5 lists the aggregate importance and performance 
values of each attribute for nurses and dental intervention 
scores for hospital dentists. All the importance scores are 
higher than the performance scores.  

 

Fig. 7 shows the difference between importance and 
performance in the IPA matrix; the size of the grid also 
shows a difference.  

 

Fig. 8 shows an IPA matrix applied to dental 
interventions; the size of the grid shows the intervention 
value.  

 

Service quality measure factors for oral management 
services in nursing are shown in table 6. 

 

 

Fig. 6 IPA for nurses in acute care hospital (n = 12) 

 

 

Fig. 7 IPA × difference for nurses in acute care hospital 
(n = 12) 
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Fig. 8 IPA × dental intervention for nurses in acute care 
hospital (n =12) 

 

 

Table 5 Aggregate importance and performance scores 
and dental intervention scores  

(Nurses, n = 12, Hospital dentist, n = 1) 

 Nurses Dentist 

Code Importance Performance Difference Intervention 

O1 6.50 3.83 2.67 7 

O2 6.25 4.42 1.83 7 

O3 6.92 5.75 1.17 7 

O4 6.58 4.92 1.66 6 

O5 6.50 4.92 1.58 6 

O6 6.75 5.58 1.17 7 

A1 6.92 5.17 1.75 6 

A2 6.33  2.75  3.58  5 

A3 6.08 3.58  2.50 6 

A4 6.25  3.75  2.50  5 

A5 6.50 3.33 3.17  7 

IT 5.50 1.83 3.67 7 

 

 

Table 6 Results of IF 

Code Improving Factor (IF) Ranking 

IT -0.667 1 

A2 -0.566 2 

A5 -0.487 3 

A3 -0.411 4 

O1 -0.410 5 

A4 -0.400 6 

O2 -0.293 7 

O4 -0.253 8 

A1 -0.253 9 

O5 -0.244 10 

O6 -0.173 11 

O3 -0.169 12 

a. IF = (Performance-Importance)/Importance 
 

 

4 CONCLUSION 

The methodology used here appears to be valid and may 
be applied to identify professional roles for other 
rehabilitation fields [1]. The implementation of the Delphi 

method was a straightforward and effective tool used to 
create a questionnaire. IPA is a strategic tool that can 
quickly enable a manager to understand “identified 
customer needs” and “satisfied customer needs,” and to 
assess performance rather than rely solely on importance 
indicators. Moreover, IPA allows for the visualization of 
the results of a strategic analysis (see Fig. 3), which 
facilitates understanding and interpretation of the results.  

 

This study also demonstrated the validity of IPA. A new 
job analysis using the Delphi method and IPA showed 
one way of exploring human resource management in 
swallowing rehabilitation. In addition, as an evaluation 
tool, KPIs for swallowing rehabilitation (35 job items) were 
developed. 

 

In this study, the authors devised a system that facilitated 
cooperation between medicine and dentistry (multi-
occupational cooperation) by identifying and using KPIs. 
As such, one of the purposes of this study was to 
evaluate the effectiveness of the system. In order to 
facilitate multi-occupational cooperation, the KPIs for 
"management of oral function" (12 job items) were 
created by selecting items such as “oral care,” 
“assessment,” and “indirect training” from the KPIs for 
swallowing rehabilitation (35 job items). A pilot study 
using the KPIs for "management of oral function" was 
conducted on managerial nurses and dentists in five 
hospitals. In each of the items, both the degrees of 
expected importance and performance, which had an 
impact on increasing satisfaction, were measured and 
evaluated. Accordingly the research was empirically 
conducted by using these KPIs on nurses in an acute 
care hospital. This study then further identified key 
improvement areas concerning multi-occupational 
cooperation by using the KPIs. Note that the KPIs for 
management of oral function were based on an activity 
evaluation of the service provider and the structure, 
process, and outcomes (SBO) classification in the 
Donabedian Model (1966) [6]. 

 

The initial portion of this research was the pilot study. 
There are importance and performance values of each 
attribute together with the difference between the two for 
nurses and dentists in five hospitals. There are the 
differences between the nurses’ and the dentists’ 
perceptions in service quality, and the primary gap 
between the nurses’ and the dentists’ perceptions is 
found for the job item “I help patients and their families 
understand the need for oral care (O1).” This means that 
the expected value of the dentist side was high. The 
results indicated a difference of perspective, in that 
dentists could not predict the behavior of nurses. 
Therefore IPA for KPIs is necessary. 

The subsequent research was the implementation phase 
of this study, conducted in an acute care hospital. We 
can conclude with certainty that three methods (IPA, 
Difference, and IF) are able to explain service marketing 
and management. This is more visible by representing 
the difference by the size of the grid in the IPA. The 
Concentrate Here quadrant captured two attributes; these 
attributes also present a major discrepancy between 
importance and performance. However, it was possible to 
receive dental interventions in these attributes. Thus, this 
can be solved by coordination. Similarly, it is important to 
receive the help of doctors and dentists in attributes with 
high IF. 
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