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ABSTRACT
The importance-performance analysis method
(IPA) is used in market research in order to
measure the level of customer satisfaction. The
aim of this study was to evaluate and highlight
the use of IPA as a management tool to measure
quality of dental services. We suggest that this
method can be easily implemented in a dental
educational setting, as a performance outcome
measure that includes patient input. The study
was conducted in a dental service through a
valid questionnaire, SERVQUAL. This instrument
explores levels of service quality perceived by
patients. It was conducted in four companies in
Brazil in 2011 (derived from different industry
segments; two from textiles, one from hospital
care and the other from the manufacturing industry) in two States (São Paulo and Minas
Gerais). These companies were covered by the
same dental managed care organization which
contracted with independent dentists to provide
care. The study was divided into two stages: the
first, in which beneficiaries answered the questionnaire prior to receiving dental treatment, and
the second when the same beneficiaries answered after completing their dental treatment.
Data obtained from SERVQUAL generated graphs
that were used to characterize the IPA matrix
using several dimensions of care. The Assurance Dimension had the highest average in both
expectation and perception. The Reliability dimension showed the value of the most negative
Copyright © 2014 SciRes.

GAP among the dimensions, and the best value
occurred in the Responsiveness dimension. The
IPA tool may be effective in Dental Medicine
since it highlights the key points to be improved
in the delivery of dental services in a clinical
setting.
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1. INTRODUCTION
The evaluation process of the delivery of health services has been a challenge for years. Most assessment
methods focus on the outcomes of health programs (number of procedures) and other epidemiological data regardless of user perspective. Attention to customer’s expectations and experience with the service provides useful data
for evaluation that should not be ignored.
The concept of the IPA (Importance-Performance Analysis) method lies in using market surveys to understand
the importance of customer’s expectations and satisfaction level. The actual perceived satisfaction level establishes a two-dimensional matrix of the level of importance and the level of performance. Quality characteristics are separated into four categories according to their
level of importance and level of performance so that businesses can develop marketing strategies according to these
categories (concentrate here, Keep up with good work;
Low priority and Overkill) of quality characteristics.
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Importance-performance analysis (IPA) has been extensively used in hospitals and tourism research. The IPA
was first proposed in 1977 [1] as a tool to develop firm
management strategies. Since then, the IPA framework
has gained popularity among researchers in service quality [2], and healthcare marketing [3-5]. Thus, the SERVQUAL model is used to assess the quality of care considering client’s expectations and perceptions of service.
Consumer satisfaction is modeled as a function of the
disparity between the expected and perceived perception
[6].
Dental schools often struggle with choosing appropriate measures to retain and increase patient satisfaction
and referral for care. The aim of this study was to evaluate the use of IPA as a management tool for dental services, which could be applied to an educational setting.

2. METHODS
This project was approved by The Ethics Committee
in Research of the School of Dentistry of Piracicaba—
State University of Campinas, registered by number 040/
2010, complied with the recommendations of the National Health Council—Ministry of Health of Brazil for
research in human subjects.
Questionnaire design: The research was performed in
a dental insurance service through implementation of a
valid and reliable questionnaire (SERVQUAL) [6]. The
model is based on marketing theory and relies on the
comparison between perceived service and the expected
service, in which customer expectations are influenced
by special needs, previous experience, word-of-mouth
communication, and external communication. The difference between Perception and Expectation values is
defined as the service Gap. It is interesting to point out
that, the lower Gap, the worse the value of the result obtained, i.e., the assessed quality of the service was unsatisfactory.

2.1. Sample Size
In a dental insurance company with an average of
1200 dental care consultations per month performed by
accredited dentists, a prevalence of 50% user satisfaction
was estimated. Confidence level was set to 95%, with 5%
margin of error, thereby estimating a sample of 308 individuals. Considering a possible loss to follow up between
phases 1 and 2 of 25%, 385 charts were selected. Sampling was done by random drawing (using a computer
generated algorithm) among the records that were part of
the service (limited to 4 companies). Adult patients older
than age 18 took part in the study.
The companies were contacted and consent was obtained in consultation with each visited company. Selected
employees in each company attended a seminar describCopyright © 2014 SciRes.

ing the study and were invited to participate. Three hundred and seventy nine questionnaires were provided (in
phase 1) in four companies (with different industry segments; Two from textiles, one from hospital care, and the
other from manufacturing industry) in two States (São
Paulo and Minas Gerais) of Brazil during the year 2011.
One hundred and fifty five questionnaires were returned
for phase 2 (satisfaction with provided care).
The selected questionnaire, SERVQUAL, contained
18 items that formed five dimensions of care. The dimensions were:
1) Tangibles: The physical characteristics of the
premises (physical facilities, equipment and appearance
of personnel).
2) Reliability: Ability to perform the proposed service
dependably and accurately, reference to another specialized dentist or physician when necessary.
3) Responsiveness: Reactiveness to help the patient,
provision of prompt care and adequate information on
oral health and hygiene.
4) Assurance: Freedom from risk (i.e. from possible
damage or infection through sterilization, disposable gloves
and masks and also use of antiseptics), having a positive
effect in security, confidence and consistency.
5) Empathy: Effort to learn about the patient needs,
understanding, and showing interest. Staff is caring and
provides individualized attention.
All constructs were measured on a seven point Likert
scale (graded from one to seven. Responses in phase 1
indicated the level of importance or expectations in each
dimension. Responses in phase 2 indicated the level of
satisfaction after receiving care). A separate socio-demographic questionnaire included questions such as gender,
age, family income, education, and parental education.
The following questions were used in all dimensions:
What is your expectation, that is, what do you expect
regarding the performance of a dental office or clinic?
Answers should follow a scale from 1 - 7. If you strongly
agree with the statement, select number 7. Select number1 if you strongly disagree, otherwise select one of the
intermediate numbers. The wording was slightly modified for the questions in phase 2 to indicate level of perceived satisfaction with care.
1) Clinic with up-to-date equipment
2) Dentists are always well dressed and appear neat
3) The auxiliary are well dressed, clean and appear
neat
4) Appropriate physical facilities for the type of service
5) Staff can be depended upon to do the right thing
6) Patients are informed precisely when services will
be performed
7) Sincerity of clinic staff in trying to solve patient
problems
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8) Reasonable waiting time in relation to the appointment time or time scheduled for a service
9) Prompt service is received from the clinic staff
10) Staff is always willing to help patients
11) Prompt response to patient’s requests and problems
12) Staff is trustworthy
13) Feeling of security in receiving services from the
staff
14) Staff is courteous
15) Staff works together in the patients’ best interest
16) Staff knows what your needs are
17) Convenient operating hours for the patient’s needs
18) Staff gives you personal attention
The following items correspond to the respective dimensions:
 1 through 4 Tangibles
 5 through 8 Reliability
 9 through 11 Responsiveness
 12 through 15 Assurance
 16 through 18 Empathy
The IPA model scheme is characterized by a fourquadrant graph where each one has a meaning (for future
action) (Figures 1(a) and (b)).
The first IPA matrix (Figure 2) was constructed with
the data generated by SERVQUAL. (Table 1) A macro
function was created in Excel, which allowed expectation and perception means to be plotted in the following
quadrants:
1) Concentrate here: Customers feel that the service or
quality characteristic of the product is high, but the performance of the organization is low.
2) Keep up with the good work: Customers feel that
the service or quality characteristic of the product is high,
and the performance of the organization is also high.
3) Low priority: The performance of the organization’s
product or service quality characteristic is low, and the
importance perceived by the customer is also low.
4) Possible overkill: The performance of the organization’s product or service quality characteristic is high,
but the importance perceived by the customer is low.
The schematic (Figure 1(a)) shows the matrix design
used to implement IPA with regression results. Note that
the quadrants are changed because of different axis. In
the first graph, we worked with expectation and perception. In the other (Figure 1(b)), the axis “x” is the value
of the difference between expectation and perception
(GAP) and the “y” axis is the confidence interval value
for each dimension.

2.2. Data Analysis
Data was tabulated in an Excel 2003® (Microsoft Corporation, Seattle, USA) spreadsheet, and analysis perCopyright © 2014 SciRes.

287

(a)

(b)

Figure 1. (a) IPA matrix with 4 quadrants
(mean values); (b) IPA matrix with a confidence interval.

formed using SPSS® (Statistical Package for Social
Sciences) version 17 (SPSS Inc., Chicago, USA). T-test
was performed to find differences between expectations
(questionnaire applied before dental treatment) and perceptions/satisfaction. All associations with p < 0.20 were
included in multivariate logistic regression models
analyses with the confidence intervals in dimensions as
the independent variable and the Gap value as dependent
variable.

3. RESULTS
Both Figures 2 and 3 show the characteristics analyzed. The first focuses on the measures of each questionnaire item both for expectation and perception. The
second graph shows the confidence intervals for each
dimension of the instrument. The use of confidence intervals allowed for assessment of variability and produced a more precise result, in case narrows confidence
interval, which will assist in a planned management decision.
Figure 2 shows the means of expectation and perception of each item of the questionnaire (Table 1) plotted
in Excel. Item “4” was graphed into the quadrant “concentrate here”. This item involves a Tangibility dimension, and responds to the question on the physical appearance of the clinical facility.
Table 2 shows the GAPs values, which is the difference between the Perception and Expectation means for
each dimension and their respective confidence intervals.
The major difference or the most negative result was in
OPEN ACCESS

288

J. R. Gonçalves et al. / Health 6 (2014) 285-291

5.5
Q1
5.4

Q2
Q3

5.3

Q4
Q5

PERCEPTIONS

5.2

Q6
Q7

5.1

Q8
Y Aixis = 4.99

Q9

5
5.4

5.6

5.8

6
4.9

6.2

6.4

Q10
Q11
Q12

4.8

Q13
Q14

4.7

Q15
Q16

4.6

Q17

4.5
X Aixis = 5.89

Q18

Expectations
Figure 2. IPA matrix with the means of Expectations and Perceptions.

Reliability (−0.235).
We had significant results in all dimensions in according Table 1. The biggest difference between Expectations and Perceptions was in Reliability dimension (3.71).
In the plot of the IPA using confidence intervals it can
be observed in Figure 3 that three dimensions are in the
quadrant “concentrate here”, Tangibility, Assurance and
Empathy and that the last two presented narrower confidence intervals.

4. DISCUSSION
The results of this study propose that IPA may be an
important tool to identify the strengths and weaknesses
of a clinical service offered and it can be useful for the
evaluation of health services. To our knowledge, this
instrument has never been implemented in a dental education setting. This method, which evaluates strengths
(keep up with the good work) and weaknesses (concenCopyright © 2014 SciRes.

trate here), shows that service satisfaction of a service
from the users’ perspective is an excellent strategy for
program development [7,8]. The matrix with four quadrants helps establish and define action plans to minimize the differences between expectations and perceptions.
This study found that the greatest concentration needs
were in the Tangibility, Assurance and Empathy dimensions.
The traditional importance-performance analysis (IPA)
uses the mean ratings of importance and performance to
construct a two-dimensional grid, identifying improvement opportunities to guide strategic planning efforts [1,
9]. Point estimates of importance and performance vary
from sample to sample in such a way that the numerical
means do not adequately reflect the variability of different samples. Thus, using point estimates for items may
lead a management team to mistaken decisions [10].
It is important to comment that the narrower representation of confidence interval means that this data is more
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J. R. Gonçalves et al. / Health 6 (2014) 285-291

289

Table 1. Means of Perceptions and Expectations of SERVQUAL.
Items
Tangibles
Have up to date equipment
Dentists are always well dressed and appear neat
The auxiliary are well dressed clean and appear neat
Appropriate Physical facilities for type of services

Expec
mean
5.96
5.95
6.14
5.49
23.54

SD
1.43
1.16
1.28
1.33
4.35

Percep
mean
4.78
5.28
5.01
5.03
20.11

Gap
SD
1.43
1.66
1.49
1.58
5.38

−1.18
−0.66
−1.14
−0.46
−3.43

6.01
6.02
5.86
5.74

1.33
1.59
1.77
1.50

5.07
5.24
4.76
4.85

1.29
1.47
1.71
1.59

−0.94
−0.78
−1.10
−0.89

23.63

4.77

19.92

3.82

−3.71

5.58
5.45
6.05
17.08

1.65
1.73
1.21
3.86

4.63
4.71
5.13
14.47

1.69
1.77
1.61
4.24

−0.95
−0.74
−0.95
−2.61

5.75
6.25
6.17
6.05
24.22

1.50
1.09
1.22
1.16
4.16

4.90
5.45
5.25
5.04
20.65

1.49
1.23
1.44
1.25
3.93

−0.85
−0.79
−0.92
−1.01
−3.57

6.15
5.96
5.45
17.55

1.16
1.46
1.67
3.47

5.05
4.90
4.76
14.71

1.26
1.43
1.39
3.22

−1.10
−1.06
−0.68
−2.85

p value*
0.016

0.001

Reliability
Staff can be depended upon to do the right things
Inform patients precisely when services will be performed
Sincerity of clinic staff to try to solve patient problems
Waiting time relative to appointment time or schedules
time for a service

0.006

Responsive
Receive prompt service from clinic staff
Staff are always willing to help patients
Prompt response to patient requests and problems

<0.0001

Assurance
Staff are trustworthy
Staff are courteous
Staff work together in the patients’ best interest
Feel secure in receiving services from the staff

0.018

Empathy
Staff know what your needs are
Convenient operating hours for patient needs
Staff give you personal attention

3.00
2.50

GAP Value

2.00
Tangible
Axis y = 1.61

1.50
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0.50
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Axis x = 0.24
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Figure 3. IPA matrix with GAP outcomes and interval confidence per dimension.
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Table 2. Gap value and Confidence Intervals in Dimensions.
GAP

IC min

IC max

Tangible

0.668

−1.176

2.511

Reliability

−0.235

−1.608

1.137

Responsiveness

0.216

−0.538

2.458

Assurance

0.253

−1.505

2.010

Empathy

0.304

−1.256

1.863

reliable. When IPA was used with confidence intervals,
the Empathy dimension appeared in addition to the Tangibility in the “concentrate here” quadrant, which demonstrates the importance of individualized attention and
interest in the patient’s needs. In a study [11] conducted
in 1989, the most important items were related to quality
care, personal recommendations, cost, and clinic appearance. Similar results were reported in two other
studies [12,13]. A study reported in 2011, a total of 90
questionnaires were completed by the dental patients
who came to a Hospital based dental clinic in West Java,
Indonesia. The questionnaire highlighted only two dimensions of service quality model as important to patients, i.e. empathy and responsiveness. In our study we
worked with five dimensions. The authors also concluded that it can be inferred from IPA that priority
should be given to dentist’s communication and dental
assistant’s knowledge toward patient’s needs to enhance
service quality [13].
The Tangible and Assurance dimensions were represented as needing the most attention in this study (albeit
with wide variability), reflect the initial patient-professional contact, and influence the development of other
items [3]. Although these two dimensions presented the
highest score in the study, the other items were also
highly prioritized, indicative of high expectations from
several levels of provision of oral health services [14].
After using confidence intervals in IPA, one dimension
stood out in the “concentrate here” item, which was the
Assurance dimension with the lowest confidence interval
in the quadrant. Regarding Assurance, it is important to
remember that its meaning is Freedom of risk (i.e., possible damage or infection sterilization, use of disposable
gloves and masks and also use of antiseptics), which
demonstrates a positive effect in all aspects in this research which shows a highlights important procedures in
infection control patients.
Less than a handful of studies in dentistry have implemented the IPA tool. The current study used confidence interval-based plotting to prioritize a management
decision. This research integrated the IPA tool, Gap values, and confidence intervals to allow the dental service
managers to easily identify the strengths and weaknesses
based on the sample size utilized [15]. We recognize
study limitations such as limited external validity and
Copyright © 2014 SciRes.

decreased power based on a decreased return of questionnaires in phase 2. We were unable to control completely for selection bias given the specific number of
companies surveyed and the use of one managed care
organization. However, we think this study provides
valuable insight into the utility of the IPA method when
evaluating quality of health care and suggests potential
application to dental settings that face important challenges like patient retention and recall, and selection of
appropriate “teaching” cases for undergraduate and graduate students.

5. CONCLUSION
The IPA tool with means and confidence intervals was
effective when used in the management of the service
since it emphasizes the key points to be improved or
maintained in the service. This kind of assessment from
the user’s point of view is innovative and can add improvements to the evaluation of dental care services in a
dental educational setting.
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