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Evaluation of health service 
providers by consumers through 
the Analytic Hierarchy Process 
Method

ABSTRACT

OBJECTIVE: To assess the quality of services offered by health service 
providers, according to the perception of consumers.

METHODS: A cross-sectional study with 360 consumers from seven health 
service providers in the metropolitan area of Curitiba, Southern Brazil, in 
2008, was performed. An individual questionnaire measuring the consumers’ 
preferences in relation to six attributes (location of service points; effectiveness 
of doctors, clinics and hospitals; promptness and kindness when caring for 
patients and family members; ease of access to the authorization forms for 
consultations; price; diversity of available doctors, clinics and hospitals) for 
each one of the analyzed health service providers was carried out. The Analytic 
Hierarchy Process (AHP), a multiple criteria tool for decision analysis and 
planning, was used to analyze the responses. 

RESULTS: The attribute most valued by the consumers was “price”. The 
companies were grouped into two sets, regarding the mentioned attributes: 
two had lower preference (between 19% and 23% ) and fi ve, higher preference 
(around 10% each).

CONCLUSIONS: With this type of research, health service providers could 
reshape their structures, processes, prices and accredited networks, in order 
to improve their market strategy.

DESCRIPTORS: Health Maintenance Organizations. Patient Satisfaction. 
Health Services Evaluation. Health Care Quality, Access and Evaluation.

INTRODUÇÃO 

Knowing the profi le of consumers, the pattern of service utilization and their 
different characteristics is the sine qua non for the development of an adequate 
health care system.6

Azevedo3 (1991) stated that the evaluation of health services is an important 
element in the defi nition of an adequate and affordable health care system. 
The author pointed out that the service structure (physical, human, material, 
instrumental, regulatory and administrative), funding sources, processes (how 
resources are used) and results (consequences for the consumers) must be evalu-
ated. Bós & Bós5 (2004) studied how the economic, social, demographic and 
epidemiological situation infl uences the choice of location when caring for the 
elderly in the public and private systems. According to the study, the establish-
ment where the elderly receive health care depends on both their needs and 
family resources; in low-income families, the elderly often receive lower priority.
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For a health care company, it is essential to understand 
how their consumers perceive and value its products. 
Consumers associate with brands and companies, a 
set of affective and cognitive mental representations, 
which may be useful to a company when determining 
its goals and marketing strategies. The brand’s public 
image is closely linked to its identity.

Identity and brand are close but distinct concepts. The 
identity concerns the defi nition of personality, while the 
brand is the perception of this personality. According to 
Aaker1 (1996), personality is a set of human character-
istics associated with a particular brand. Just as human 
personalities affect relationships between people, the 
personality of a brand can build the foundations for 
the relationship with the customer. Image and identity 
are inextricably conected.1 Thus, the brand personality 
serves to create a strong and lasting relationship with 
consumers.

Every company should know how its image is 
perceived by potential consumers and, when neces-
sary, redesign products and services according to this 
perception. The Analytic Hierarchy Process method 
(AHP) is effective in this regard. Some studies apply 
the AHP method to analyze a company’s image with 
its consumers and for other purposes. Blancoa (1996) 
studied the image of the leading banks in Spain and 
showed a hierarchy of the consumers’ preferences, 
according to attributes considered essential in the 
Spanish banking system. Costa & Moll7 (1999) used 
the AHP method to study the selection process of 
sugar cane varieties that should be grown by a plant 
of the sugar industry to improve productivity results. 
Munhoz & Castilhob (2009) used the AHP method to 
identify and select the best alternative in the acquisi-
tion of an information system. Steiner et al11 (2010) 
evaluated the solid waste management systems in 
shopping malls in Curitiba, Southern Brasil, identi-
fying the main management practices at each one of 
them through AHP concepts. Vaidyaa & Kumarb13 

(2006) carried out extensive research to identify how 
the AHP method has been applied. They analyzed 
150 scientifi c papers published in prestigious inter-
national journals on topics related to products and 
services, including selection (32 papers), assessment 
(26 papers), cost-benefi t analysis (seven papers), 
allocation of resources (10 papers), planning and 
development (18 papers), prioritization (20 papers), 
decision making (21 papers), prevision (four papers), 
medicine (fi ve papers) and AHP with Quality Function 
Deployment (QFD) (seven papers). Of these, 70 were 

a Blanco MC. Aplicación del analitic process em la medida de la imagen de marca de servicios [tese de doutorado]. Leon: Universidad de 
Leon; 1996.
b Gómez-Munhoz DC, Castilho M. Design of a methodology for identifying e selecting the best alternative in acquiring the information system 
or company. In: Proceedings of the 10th International Symposium on the Analytic Hierarchy Process; 2009 Jul 29- Aug 1. Pittsburgh, USA. 
Pittsburgh: University of Pittsburgh; 2009
c Silva DMR. Aplicação do método AHP para avaliação de projetos industriais [dissertação de mestrado]. Rio de Janeiro: PUC-RJ; 2007.

written by North Americans, 27 by Europeans, 50 by 
Asians and three, by researchers from other continents. 
Thus, the AHP applicability range and its widespread 
global use is shown.

The objective of this study was to analyze the quality of 
services offered by health service providers in a compara-
tive way through the AHP method, and according to the 
consumers’ perception.

METHODS

A cross-sectional study with the seven major health 
service providers (HP1 to HP7) in the metropolitan area 
of Curitiba, Southern Brazil, which were responsible 
for attending 95% of the population in 2008 was carried 
out. A total of 400 patients, aged 18 to 65 years, were 
interviewed.

The sample was polietapic (sampling by stages, in the 
form of decreasing steps, chosen at random) with stratifi -
cation by neighborhood and number of elements in each 
stratum. A simple random selection of respondents was 
carried out; consumers were not questioned about their 
own health service provider, nor their socioeconomic 
conditions. The views of respondents who had health 
plans were considered in the sampling, to identify the 
companies’ strengths and weaknesses, as perceived by the 
population in Curitiba, as well as to encourage the devel-
opment of brand positioning strategies in this market.

The aspects analyzed were: 1) how the attributes are 
ranked by consumers, 2) the consumers perception of the 
companies in relation to each of the attributes analyzed, 
and 3) overall perception of companies by the consumers.

Of the 400 interviews, 360 were considered valid, and 
supervision was conducted by telephone (10%) or 
personally (17%).

Considering the characteristics of the sample and to 
ensure consistency for judgment matrices of prefer-
ences, the procedure by Silvac (2007) was adopted 
in this study, which suggests that the questionnaires 
consider only one of the attributes (any one), the 
other values being obtained on its basis. This prevents 
respondents expressing inconsistent value judgments.

The multicriteria programming through the AHP 
method is structured for decision making in complex 
environments, where multiple criteria (or attributes or 
variables) are considered for prioritization and selec-
tion of alternatives. The AHP method, developed in the 
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1980s by Thomas L. Saaty, is widely used, especially in 
situations where decisions are made jointly by several 
people, and where human perceptions and judgments 
generate long-term repercussions.4

The AHP method starts by decomposing the problem into 
a hierarchy of criteria or attributes more easily analyzable 
and independently comparable. The next step is a system-
atic pairwise comparison of the alternatives, according 
to each of the criteria or attributes. This comparison can 
be based on actual data or human judgment.8

The AHP method transforms the comparisons, often 
empirical, in numerical values that are processed and 
compared. By giving weight to each attribute, it is 
possible to hierarchize them. This ability to convert 
empirical data into numerical values   is the main differ-
ential of the AHP over other methods.

According to the method, the pairwise comparison 
between attributes can be performed in different ways12. 
The most used is the scale of relative importance 
for pairwise comparison, proposed by Saaty9,10. By 
assigning values ranging from 1 to 9 to the alterna-
tives, the scale determines, for example, the relative 
importance of alternative i with regard to alternative j 
and, reciprocally, the alternative j with regard to alter-
native i (Table 1).

The use of this scale in the assessment of criteria and/
or attributes generates a matrix consolidated with 
numerical values. The same procedure is used for the 
evaluation of alternative pairs according to each of the 
criteria and/or attributes.

These evaluations should be made by each of the K 
people who are participating in the process of evalua-
tion of alternatives, with the respective weight attribu-
tion. It is necessary to establish a single set of matrices 
(attributes and alternatives per attributes) representing 
all the evaluation process.

The geometric mean of the values was used, to retain 
the characteristics of the weights and their reciprocals, 
according to Aczel & Saaty2 (1983). Each element 
aij

c of the consolidated matrices is determined by the 
following equation:

The values of the consolidated matrices should be 
standardized in relation to their columns; the relative 
weights can be calculated between the criteria and/or 
attributes. These weights are determined by calculating 
the arithmetic mean of the elements of the lines corre-
sponding to them:

Afterwards, the hierarchy between them can be estab-
lished, which means obtaining the degree of importance 
given to each of the criteria and/or attributes.

The same mathematical process can be performed for 
each of the alternatives according to each attribute. 
The classifi cation (hierarchization) of the alternatives 
according to each attribute is expressed by the values   
of the weights (paij).

To obtain the fi nal result of the analysis, the overall 
weight of each alternative is determined by calculating 
the weighted average of the weights of each alterna-
tive, according to the various attributes (Equation 3). 
Therefore, the alternatives are hierarchized, and that 
with the highest value is selected.

The health service providers were analyzed according 
to six attributes judged by the consumers as the most 
important when choosing a health service provider: 
location of service points (directly impacts the logistics 
for consumers’ transport); effectiveness of doctors, 
clinics and hospitals (important at the time of attend-
ance); promptness and kindness when caring for 
patients and family members (related to the consumers 
anxiety in solving problems) and ease of access to the 
authorization forms for consultations, examinations, 
hospitalizations and surgeries (relates to the rights 
acquired by consumers); price (considered as the 
quantifi cation of the provided service); diversity of 
available doctors, clinics and hospitals (which relates 
to the quality and effectiveness of medical assistance).

The following questions were used in the research 
(Tables 2 and 3):

“From each pair of attributes listed in Table 2, choose 
your favorite, according to the scale of preferences.” 
This was intended to identify the most preferred 
attribute (hierarchize attributes).

“Likewise, indicate, for each pair of companies listed 
in Table 3, the attribute of your preference, according 
to the scale.” With this question, the company with the 
highest preference was found (hierarchize companies).

RESULTS

The preferences of health care consumers were 
analyzed in relation to the attributes (Table 2).

(Equation 1)

(Equation 2)

(Equation 3)
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The matrix consistency was ensured by the fact that the 
judgments of preferences in the columns corresponding 
to the attributes: effectiveness, promptness, ease of 
access, price and diversity of available doctors and 
centers were determined as a function of the values   of 
the attribute “location” (column of the base attribute). 
Any attribute of the six analyzed could be considered 
as a base-attribute.

The consolidated matrix was standardized, making it 
possible to determine the weights for each attribute of 
companies, by the mean values of each of the lines and 
their respective percentages. These weights represented 
the importance that health service consumers gave to 
each of the attributes used in the study (last column 
in Table 4).

The attribute “effectiveness” was 4.25 (position (2.1) 
in matrix) times more dominant than the attribute 
“location”; “promptness” was 2.75 (position (3.1)) 
times more dominant than “location “. The attribute 
“ promptness “ was 0.65 (position (3.2)) times more 
dominant that “effectiveness” (2.75 / 4.25) (Table 4).

The most significant attribute for health service 
consumers was “price” (31.8%); the least signifi cant 
was “location” (3.9%). The ease of access to the author-
ization forms and the effectiveness in solving problems 
were regarded with a certain importance (22.4% and 
16.6%, respectively) (last column of Table 4).

The consumers’ preferences for the companies with 
respect to each of their attributes were analyzed. For 
“location”, for example, we obtained the consolidated 
data matrix (Table 3), which was standardized and the 
weights determined as a percentage of each company 
in relation to “location”. These weights represented the 
importance that health service consumers attributed to 
each company, based on “location” (Table 5).

The company most preferred by the consumers over 
“location” was HP1 (35.8%). The lower level of pref-
erence was linked to HP6 (4.9%). HP2 was the second 
most preferred (24.7%), HP3 and HP4 were almost at 
the same preference level (13% and 11%, respectively).

Weights were obtained and the respective percentages 
of preference of companies in relation to other attrib-
utes: effectiveness, promptness, ease of access, price 
and diversity of available doctors and centers (Table 5).

The company most preferred by consumers in relation 
to “effectiveness” (the actions of doctors, clinics and 
hospitals) was HP1 (with 30.3%) and the least favorite 
was HP7 (4.8%) (Table 5).

The company most preferred by consumers in relation 
to “promptness” was also HP1 (34.7%) and HP2 was 
the second most preferred (27.8%). The other compa-
nies had the remaining consumers’ preference (ranging 
between 4.7% and 11.6%).

Table 1. Saaty’s relative importance scale.10

SCALE
Numerical assessment (aij)

(alternative i in relation to j)
Reciprocal (1/aij)

(alternative j in relation to i)

Extremely preferred 9 1/9

Between very strong and extreme preference 8 1/8

Very strongly preferred 7 1/7

Between strong and very strong 6 1/6

Strongly preferred 5 1/5

Between moderate and strong 4 1/4

Moderately preferred 3 1/3

Between equal and moderate 2 1/2

Equally preferred 1 1

Table 2. Scale of preferences of health service consumers by company attributes (base-attribute: “location”). Curitiba, Southern 
Brasil, 2008.

Base-attribute
Scale of consumers’ preferences 

Attribute
9 7 5 3 1 3 5 7 9

Location Effectiveness

Location Promptness

... ...

Location Diversity of available doctors and centers
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The company most preferred by consumers according to 
“ease of access” (agility in obtaining authorization forms) 
was HP2 (32.7%), the least preferred was HP7 (5.2%), 
while HP1 was the second favorite (31.1%). Companies 
that have earned the preference of consumers in relation 
to “price” were HP6 and HP7 (25.4%); the least favorite 
were HP1 and HP2 (3.5% and 4.1% respectively).

Preference in relation to “diversity of available doctors 
and centers” (wide range of hospitals, clinics and 
surgeries; not limited to a few medical services) was 
for HP1 (36.8%), where the least favorite were HP6 
and HP7 (5.9% and 6%, respectively).

After the analysis of preferences for each attribute, 
we could determine the overall company preference 
of the consumers, but with the weighted mean of the 
company preferences with the weights of the prefer-
ences of each attribute.

Two sets of companies were identifi ed (Table 5, last line). 
Companies HP1 and HP2 had a preference of 23.6% 
and 19.1% of health service consumers, respectively 
(approximately 43% of preferences). The remaining 
companies had around 10 % of preference each, totaling 
about 57%.

DISCUSSION

The results show the viability of the AHP method to 
analyze the image of health service providers. This 
method allows assessment of how customers see 
companies under different lights (attributes considered 
important to the provision of services).

In this study, the pair-wise comparison was chosen, in 
order to ensure the consistency of judgment matrices 
(without making the adjustments recommended 
by the AHP method). The judgment of all possible 

Table 3. Scale of preferences of health service consumers by company attributes, according to (initial attribute: “location”; 
base-company: HP1). Curitiba, Southern Brazil, 2008.

Location (initial attribute)
Scale of consumers’ preferences

Location
9 7 5 3 1 3 5 7 9

HP1 (base-company) HP2

HP1 HP3

... ...

HP1 HP7

Table 4. Consolidated matrix of preferences of health service consumers by company attributes, (fi eld research) and respective 
weight percentages. Curitiba, Southern Brazil, 2008.

Attributes Location Effectiveness Promptness Ease of access Price
Diversity of available 
doctors and centers

Weights 
(%)

Location 1.00 0.24 0.36 0.17 0.12 0.27 3.9

Effectiveness 4.25 1.00 1.55 0.74 0.52 1.13 16.6

Promptness 2.75 0.65 1.00 0.48 0.34 0.73 10.7

Ease of access 5.75 1.35 2.09 1.00 0.71 1.53 22.4

Price 8.15 1.92 2.96 1.42 1.00 2.17 31.8

Diversity of available 
doctors and centers

3.75 0.88 1.36 0.65 0.46 1.00 14.6

Table 5. Weights and percentages of preferences by the health service providers in relation to each attribute and the overall 
results. Curitiba, Southern Brazil, 2008.

Attributes HP1 HP2 HP3 HP4 HP5 HP6 HP7

Location 35.82 24.71 13.03 11.02 5.47 4.94 5.01

Effectiveness 30.30 26.11 13.97 10.92 8.46 5.72 4.80

Promptness 34.73 27.78 11.58 10.07 6.26 4.86 4.73

Ease of access 31.10 32.74 9.87 8.29 6.84 5.92 5.23

Price 3.51 4.12 13.15 12.44 15.95 25.41 25.41

Diversity of available doctors and centers 36.80 15.02 21.03 8.66 6.63 5.89 5.89

Overall 23.56 19.11 13.53 10.40 9.86 11.93 11.61
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combinations was replaced by the judgment of a single 
attribute (base- attribute as attribute “location”) in rela-
tion to the others. Relations between the other combina-
tions were determined mathematically according to the 
relationships of defi ned proportions in the judgment of 
base-criterion. In addition to ensuring the consistency 
of the judgment matrix, this reduced the number of 
questions relating to the judgments, reducing the time 
spent with the interviewed consumers.

After placing the companies into two groups, it could 
be observed that those receiving the lowest preference 
in the “operational attributes” compensated for these 
defi ciencies with the attribute “price”. To set lower 
prices, they decided to “lower the quality” of their 
services. This suggests that companies have different 
market positioning strategies.

In Table 5, it is observed that: 1) the attribute “location” 
is an important tool for companies HP5, HP6 and HP7 to 
better defi ne the location and geographic distribution of 
their points of service; 2) the attribute “effectiveness “ is 

equally important, because it emphasizes the strength of 
the brand HP1 and the defi ciencies of brand HP7 (Table 
5); 3) “promptness “ in care is very useful to consumers. 
The importance of this characteristic is evident to the 
company HP2, and for companies HP6 and HP7, the need 
to better structure their customer service. Similarly, the 
interpretation was made for the other attributes.

From the obtained results, companies can decide 
whether to keep or change their strategies, structures, 
processes, prices and accredited networks. The prefer-
ence of consumers is clear and well defi ned: although 
“price” was the most important attribute (31.8%, Table 
4), the company preferred by consumers is that with 
the most desired attributes of service quality (HP1 with 
23.6%, Table 5).

It is suggested, for future research, in order to refi ne 
the study presented here, the analysis of differences in 
the consumers perceptions, according to the health plan 
they have. For this reason, studies of Capilheira and 
Santos6 (2006) and Bós & Bós5 (2004) may be useful.
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