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Abstract

Healthcare is a multidimensional, challenging, fast-changing and complex sector. In an increasingly
competitive market of healthcare industries, and with the central goal of improving patients’ quality of
life, it is paramount to achieve high, or excellent, ratings on patient satisfaction. The present study’s
objective is to evaluate patients’ satisfaction concerning the Portuguese secondary healthcare within
the NHS, in particular, the inpatient service. More specifically, this study aims at determining which
attributes patients value the most in this service valence, at classifying each satisfaction criterion
(featuring the hospital attributes), at discovering patients’ demanding nature and, lastly, at identifying
potential improvements, priorities and opportunities for the Amato Lusitano hospital to improve
its performance. To do so, a Multicriteria Satisfaction Analysis (MUSA) method is employed. The
main advantage of this linear-programming based model is that it fully considers the qualitative form
of customers’ judgements and preferences, as they are expressed in the satisfaction questionnaires.
Results have shown that the auxiliaries are the most important service feature for hospitalized patients,
especially in terms of their readiness and availability. Furthermore, aspects such as the number of
visits, the information on patient’s clinical status and health advising and teaching have been pointed
out as first priorities within the considered service. However, larger samples of patients must be
considered for further research and the possible extensions of MUSA must be explored.
Keywords: Inpatient service, Portuguese NHS, Patient satisfaction, Multicriteria Satisfaction Analysis.

1. Introduction

The healthcare sector is a delicate one and it is
continually facing substantial challenges of all kind,
namely the ones related to demographic changes.
Over the years, the unbalanced distribution of the
population, the increased migration movements and
the unhealthy ageing of the population have had a
considerable impact on the management of health-
care systems, alongside with the resources struggle
resulting from the international financial and eco-
nomic crisis that was felt in the past few years. The
ultimate goal of all healthcare systems is to protect,
improve and promote the population’s health, while
optimizing costs, improving efficiency and broaden-
ing both the access and the quality of the services
provided.

In line with this, healthcare managers must
master their skills on performance evaluation and
decision-making. More importantly, in the increas-
ingly competitive market of healthcare industries,
managers and policy makers must recognize pa-
tients as the most valuable source of information,

and should focus on achieving high, or even excel-
lent, ratings of patient satisfaction [2]. In particu-
lar, if the system is Beveridge-based, one should ex-
pect that citizens, who finance most of the health-
care provision, demand, in exchange, for effective
and efficient services, equity on access, low waiting
times, and the overall exceeding of their own ex-
pectations [7]. It is paramount, however, to note
that patients might be unable to correctly and non-
emotionally evaluate the quality of care, given the
severity and/or complexity of their illness, and their
judgements may be biased by this, and other, fac-
tors.

Generally, the performance evaluation is mainly
devoted to the emergency room, which undoubtedly
needs to be more efficient and organized. However,
there are (other) areas in which this task should be
performed. Despite its importance, measuring pa-
tients’ satisfaction with regard to secondary health-
care is something that is rarely addressed. Trying
to fill this gap, the present study aims at evalu-
ating the hospital’s performance on the inpatient
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service valence. The main goal is to identify the
factors which deserve more attention, when try-
ing to enhance patient satisfaction, and which ar-
eas of low performance should be tackled first. In
line with this, a simple questionnaire is distributed
and patients are asked to make a set of indepen-
dent judgements, with regard to a set of crite-
ria/subcriteria representing the inpatient service’s
quality. A Multicriteria Satisfaction Analysis is em-
ployed, the MUSA method, and at the end it is ex-
pected that one can: (1) determine the value of each
satisfaction criteria, (2) know what patients value
the most within this particular service, (3) classify
each criterion, (4) assess patients’ demanding na-
ture and lastly (5) identify potential improvements,
priority areas and opportunities for improvement.

2. Background

This chapter provides an overall description of the
problem that motivated the present study. First,
the current state of the Portuguese healthcare sec-
tor is explored, including a brief description of the
Portuguese NHS. Next in order, some key points
from the literature review are presented, namely
the not yet fully defined concept of satisfaction.
Lastly, the development of the employed mathemat-
ical model is detailed, alongside with some concepts
and definitions.

2.1. Portuguese health sector

Similarly to other European countries, the Por-
tuguese health sector suffers from profound demo-
graphic changes and health inequalities remain one
of its major challenges. The population has be-
come mainly concentrated in the metropolitan areas
of Lisbon and Oporto, and along the coast, leav-
ing an increasingly sparse and elderly population
inland. Furthermore, the lack of coordination be-
tween providers, multiple sources of financing and
the excessive centralization of some services were
some of the main issues faced by the Portuguese
health sector, back in 1970.

Following the democratic revolution of April 25th

of 1974, Portugal underwent an authentic restruc-
turing process at all levels. As a consequence, the
Portuguese National Health Service (NHS) was cre-
ated in 1979, following the principle of every citi-
zen’s right to health, embodied in the 1976 Consti-
tution of the Portuguese Republic. From then on,
it has been at the forefront of health protection for
all Portuguese citizens, in an universal and general
way [11], irrespective of one’s socioeconomic, em-
ployment or legal status. The Ministry of Health, as
the coordinating body, is responsible for planning,
organizing, regulating and managing the healthcare
systems.

Financially speaking, it follows the Beveridge
model, and the public hospitals are mainly funded

through taxation. Part of the financing is also done
by: (a) private voluntary insurances (PVI), (b)
occupational-based health insurance schemes (the
so-called public or private “health subsystems”),
and (c) the citizen himself, by means of co-payments
due to the provision of exams performed by pri-
vate providers and the acquisition of pharmaceuti-
cal products.

Primary healthcare has become the principal un-
dertaking of the NHS. It is centered on the patients
and their families, and the communities to which
they belong. It consists of activities for health
promotion, disease prevention, follow-up and treat-
ment of less severe conditions, respecting the phys-
ical, psychological, social and cultural dimensions
[11]. Secondary care is provided by public hospitals
and consists of hospitalization, specialty medical
appointments, complementary diagnostic and ther-
apeutic exams, and emergency room department.
For several years, primary and secondary health-
care have been poorly articulated within the NHS.
With the goal of facilitating the link between these
levels, a vertical integration has been introduced by
the creation of Local Health Units (LHUs), in 1999.
The main goal was to improve the health system’s
response, through and integrated provision of all
levels of care, namely long-term care [12].

To sum up, Portugal has a strong record on de-
veloping coherent and well-focused health plans, to
ensure better access, quality and efficiency of care,
which are essential to guarantee the NHS sustain-
ability. However, the impact of social determinants
is not equitable and health inequalities remain one
of the key challenges for the NHS.

2.2. Patient satisfaction

Over the past decades, given the customer-
orientation philosophy and continuous improve-
ment principles of modern enterprises, consumer
satisfaction has gained widespread recognition as a
measure for quality in many public sector services,
particularly in the healthcare sector. Even so, the
conceptual basis of satisfaction with healthcare is
not entirely established, which makes its measure-
ment a complex task.

If one looks in a dictionary for the definition of
the word “satisfaction”, one will find that it comes
from the Latin, meaning “enough” and the fulfil-
ment of one’s wishes, expectations, or needs, or the
pleasure derived from this, leaving no room for com-
plaint [1]. In fact, although different approaches to
define satisfaction may be found in the literature,
the most popular is based on the fulfilment of cus-
tomer expectations [9].

Although the abovementioned definition seems
quite simple and adequate, in reality, it assumes
a rather complex and abstract nature, especially as
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far as healthcare is concerned. First of all, satisfac-
tion itself does not imply a superior service, i.e., it
can be achieved by an adequate or acceptable stan-
dard of service. Secondly, if different individuals
are asked to evaluate a service, they usually com-
pare their personal subjective standards with their
own perception of care received [5], meaning that
the concept of satisfaction assumes a highly subjec-
tive, rather than an objective, nature.

In the light of overcoming the existing lack of
clarity regarding satisfaction’s definition and mea-
surement, it is worthwhile to consider the highly
cited Donabedian’s framework on how to examine
health services and evaluate quality of medical care
[6]. According to the latter, quality may play a
pivotal role on patients’ satisfaction, which in turn
is a necessary, but not a sufficient, condition for
effective care. Furthermore, the key to assess the
quality of care lies in a mix of three clinical and
patient-centered indicators: (1) structure of care,
(2) process of care and (3) outcomes. Through-
out his work, Donabedian regarded the latter as the
most important aspect. In fact, although patients’
satisfaction is a direct effect of care, i.e., an outcome
itself, it cannot be correctly measured without ac-
counting for the other two indicators.

Similarly to what happens in other sectors, there
is an inherent value to patient-centered care and
to the continuous creation of patient satisfaction.
Besides, empirical evidence shows that satisfied pa-
tients produce better outcomes, as they are often
more likely to follow medical advice after discharge
[4]. In addition to the fact that satisfaction is a goal
in itself, curiously its measurement ends up moti-
vating the healthcare providers as well, who are in-
volved throughout the process of care delivery. In-
deed, if all the improvement efforts are evaluated by
the customers themselves [9], the service providers
naturally become more inspired and focused to per-
form and achieve higher levels of productivity.

At the end of the day, it all comes down to this:
if the goal is to create the best healthcare services,
managers must be able to assess the quality of pro-
vided care. This can only be done by monitoring di-
rect feedback from patients about their perceptions
of the quality of care they received. To achieve that,
patients must be asked to self-complete a simple
questionnaire. With the obtained results, health-
care providers and policy makers must be able to
understand patients’ needs and identify service fac-
tors that need improvement, making room for the
delivery of effective and better quality services to
the end users, i.e., the patients themselves [3].

2.3. The MUSA method

With the goal of analysing in detail patient sat-
isfaction, as well as identifying priorities to im-

prove provider’s performance and patients’ experi-
ence, this study has employed the MUSA method,
initially proposed by Grigoroudis and Siskos [8].
Fundamentally, the major advantage of this method
is that it fully considers the qualitative form of pa-
tients’ judgements and preferences, as they are ex-
pressed in the satisfaction surveys. The main ambi-
tion of this very useful linear programming model is
the aggregation of independent (unrelated) individ-
ual judgements into a collective, monotone, non-
decreasing, and positive value function, assuming
that a patient’s global satisfaction depends on a set
of n criteria that represent service characteristic di-
mensions.

The next sections entail the main concepts and
definitions underlying the MUSA method.

2.3.1. Concepts, definitions and notation
Consider the following notation [7]:

− G = (g1, ..., gj , ..., gn) represents a set of family
criteria;

− gj , with j = 1, ..., n, is the jth criterion of set
G (n denotes the number of criteria);

− Ej is the discrete scale of criterion gj , (j =
1, ..., n);

− glj , with j = 1, ..., n and l = 1, ..., L, repre-

sents the lth dis(satisfaction) level (hereinafter
only considered satisfaction levels), i.e., Ej =

{g1
j , ..., g

l
j , ..., g

Lj
j };

− g1
j - ... - glj - ... - gLj

j denotes a total order

for glj ; symbols ≺ and v mean ”strictly less
preferred than” and ”as preferable as”, respec-
tively; e.g., the totally satisfied level (l = Lj)
is strictly more preferred than the totally dis-
satisfied level (l = 1);

− E = {g1, .., gl, .., gL} is a discrete scale asso-
ciated with the overall satisfaction; as before,
g1 - ... - gl - ... - gLdenotes a total order
for gl, l = 1, ...L;

− P = {1, ..., q, ..., p} denotes a set of patients
whose satisfaction regarding a hospital (or set
of hospitals) is being assessed; each patient
q ∈ {1, ..., p}, will characterize the hospital ac-
cording to a single level of each scale Ej , for
j = 1, ..., n and E.

− x
(q)
j ∈ Ej represents the satisfaction level as-

signed by patient q with respect to the jth cri-
terion, gj ;

− x(q) ∈ E denotes the overall satisfaction level
assigned by patient q with respect to the whole
hospital (or set of hospitals);

− x̂(q) ∈ E denotes the overall satisfaction level;
− v(x(q)) : E 7−→ [0, 1] is a monotone non-

decreasing value function of its argument
x(q) ∈ E; v(x(q)) is the value function asso-
ciated with each overall satisfaction score, and
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v(g1) = 0 6 ... 6 v(gl) 6 ... 6 v(gL) = 1;

− vj(x
(q)
j ) : Ej 7−→ [0, 1] is a monotone non-

decreasing value function associated with the
partial satisfaction score j, with vj(g

1
j ) = 0 6

... 6 vj(g
l
j) 6 ... 6 vj(g

L
j ) = 1;

− α(q) is a free error variable associated with pa-
tient q ∈ {1, ..., p}; it can be decomposed into
two non-negative error variables, α(q)+ (over-
estimation error) and α(q)− (underestimation
error), such that α(q) = α(q)− − α(q)+.

The level assigned by patient q to characterize the
overall satisfaction of the hospital is given by x(q) ∈
E, thus the value of x̂(q) is denoted by v(x̂(q)). If
an additive model can be employed with the partial
values’ aggregating purposes, the following is true

v(x(q)) =

n∑
j=1

vj(x
(q)
j ) (1)

where x
(q)
j ∈ Ej is the level of satisfaction se-

lected by patient q to characterize the hospital ac-
cording to the criterion gj . Following the robust or-
dinal regression methodology, this method assumes
that the overall satisfaction should be the same as
the aggregating results, i.e., x̂(q) ∼ x(q), which im-
plies:

v(x̂(q)) = v(x(q)) (2)

However, very often there are some errors
present. Therefore, the free error variable, which
can be divided into two non-negative variables,
α(q)+ and α(q)−, is introduced in Eq. 2, as follows:

v(x̂(q)) =

n∑
j=1

vj(x
(q)
j )− α(q)+ + α(q)− (3)

2.3.2. Standard MUSA

The objective function can be defined as the mini-
mization of the sum of the non-negative error vari-
ables, for all patients. In addition, the value of the
objective function reflects the amount of inconsis-
tencies in the model, i.e., when it is equal to zero,
all the information provided by the patients, both
globally and partially, is consistent, otherwise it is
biased for some reason.

minimize z =

p∑
q=1

(α(q)+ + α(q)−) (4)

subject to:

v(gL)− v(x(q)) =

( n∑
j=1

vj(g
Lj

j )− vj(x(q)
j

)
+

α(q)+ − α(q)− ↔

v(x(q)) =

n∑
j=1

vj(x
(q)
j )− α(q)+ + α(q)−

q = 1, ..., p

(5)

Eq. 5 models the indifference relation between
the overall satisfaction and the conjoint aggrega-
tion of the partial satisfactions. The gap between
the values of the highest satisfaction level and the
overall qth judgement must be equal to the gap be-
tween aggregating results, plus an error term [7].

v(gl)− v(gl−1) > 0 , l = 2, ..., L (6)

vj(g
l
j)− vj(gl−1

j ) > 0, j = 1, ..., n and

l = 2, ..., Lj

(7)

The last two constraints imply that the corre-
sponding value functions are non-decreasing mono-
tone.

v(gL) = 1 (8)

v(g1) = 0 (9)

By imposing the constraint 8, one states that the
value of the best performance is unitary, i.e., no
satisfaction level is preferable to the highest one.
Similarly, constraint 9 declares that the value of
the worst satisfaction level is null, and that there
is no worse satisfaction level that the lowest one,
l = 1. Thus, one can easily assert that the overall
satisfaction value is bounded within the range [0, 1].

n∑
j=1

vj(g
Lj

j ) = 1 (10)

The latter constraint means that the cumulative
value of the best performance in all criteria equals
the best performance’s value in overall judgements.

vj(g
1
j ) = 0 , j = 1, ..., n (11)

v(gl) > 0 , l = 2, ..., L− 1 (12)

vj(g
l
j) > 0 , j = 1, ..., n and l = 2, ..., Lj (13)

α(q)+, α(q)− > 0 , q = 1, ..., p (14)
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Constraint 11 is similar to 9, as it states that
the partial value of the worst performance in each
subcriterion is zero. Likewise, the cumulative value
of the lowest satisfaction level in all subcriteria must
be null. The last three constraints establish the
non-negativity of the variables to be optimized.

3. Implementation

Throughout this section, the case study is de-
tailed, followed by an introduction to the Kano’s
model, and finally, the computation of the sat-
isfaction, demanding and improvement indexes is
described, along with the construction of the ac-
tion/improvement diagrams.

3.1. Case study

An already existing database was provided by the
Amato Lusitano (AL) hospital, which makes part of
the Local Health Unit of Castelo Branco (LHUCB),
located in the central region of Portugal. The pro-
cess of data gathering was done through the con-
duction of a satisfaction survey, targeting patients
that were experiencing, or have experienced, the
inpatient service in this hospital. The resulting
database was provided in an Excel file, with the
relative frequency of patients assessing their own
global and partial satisfactions with regard to a set
of chosen criteria/subcriteria that characterize the
considered service. More specifically, each respon-
dent was asked to select one and only one rate when
answering to the following questions:

1. On an ordinal scale (from 1 to 7), where 1 de-
notes very dissatisfied and 7 denotes very sat-
isfied, how satisfied are you with regard to [a
specific criterion/subcriterion]?

2. On an ordinal scale (from 1 to 7), where 1 de-
notes very dissatisfied and 7 denotes very sat-
isfied, how satisfied are you with regard to the
inpatient service as a whole?

Throughout this study, it is assumed that a pa-
tient’s global satisfaction with the inpatient service
depends on eleven main criteria (each of them char-
acterized by a set of subcriteria): (g1) received in-
formation, (g2) facilities’ quality, (g3) visits, (g4)
food quality, (g5) medical staff, (g6) nursing staff,
(g7) auxiliary staff, (g8) administrative staff, (g9)
volunteering staff, (g10) exams and treatments, and
finally, (g11) discharge process.

The questionnaire comprised a total of 65 ques-
tions, and it was answered by 251 subjects. In order
to generate bona fide information, and to be able to
draw useful conclusions, the data was then treated.
This led to a reduction of the number of answers
analyzed for each criterion. Nevertheless, this step
was important to obtain more reliable data, bearing
in mind that merely redundancies were eliminated.

3.2. Kano’s model

It has been found that not all customer require-
ments have the same ability to deliver high satis-
faction when done well. It may occur that some
satisfaction dimensions are taken for granted by pa-
tients, in which case, if not entirely fulfilled, pa-
tients generally become deeply dissatisfied, however
they express no signs of satisfaction otherwise.

To tackle this complex scenario, the so-called
Kano’s model was created, and later refined [14]
to incorporate additional information. This model
is based on the assumption that the features of a
specific product/service are multidimensional, af-
fecting the level of customer satisfaction to varying
degrees. Accordingly, customer preferences can be
classified into five different categories:

1. Must-be requirements, are the basic attributes
(i.e., the prerequisites). These are very often
taken for granted, thus if not entirely fulfilled,
customers become very dissatisfied, although
neutral otherwise.

2. One-dimensional (or desired) qualities, cus-
tomer satisfaction is proportional to the level
of fulfilment. These are usually explicitly de-
manded by customers.

3. Attractive requirements, these are neither ex-
plicitly expressed nor expected by the customer
- pleasant surprises or delights. These cause
satisfaction if present but do now cause dissat-
isfaction if absent.

4. Indifference requirements, satisfaction remains
neutral as these add no further value to cus-
tomers’ experience.

5. Reverse quality attributes, features that cause
customer dissatisfaction when present, and sat-
isfaction when absent.

A linking was done between the MUSA method
and the Kano’s model, in order to identify which
quality attributes influence customer satisfaction
the most, and which are rather indifferent. To
do so, patients were divided into two distinct
groups: those globally satisfied (whose overall sat-
isfaction score was above the neutral 4th level) and
those globally dissatisfied. By applying the MUSA
method twice, one can then compute and compare
the corresponding weights associated to the dissat-
isfied patients, wd

jk, and to the satisfied ones, ws
jk.

In short, (a) if the former is higher than the lat-
ter, then the corresponding attribute is a must-be
requirement; (b) the opposite situation is true for
attractive requirements; (c) if wd

jk ≈ ws
jk, that cor-

responds to an one-dimensional requirement [7].
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3.3. Satisfaction, demanding and improvement in-
dexes

Evidence suggests that patients tend to indicate
that they are generally satisfied [10] and that overall
satisfaction often provides an overoptimistic evalu-
ation of patients’ experiences with healthcare. Nev-
ertheless, the levels of patient satisfaction are highly
relevant quality indicators, as they reflect the con-
sumers’ perceptions and the success of providers at
meeting their values and expectations.

From the results obtained with MUSA, one can
compute the average satisfaction indexes with re-
gard to each criterion/subcriterion, as follows:

Sj =

Lj∑
l=2

Plgj
· vj(glj) (15)

where the first term of the sum consists of the fre-
quency of customers rating the jth criterion with
the satisfaction level l.

Furthermore, patients can be more or less
demanding with regard to a particular crite-
rion/subcriterion, which translates into different
shapes of the utility functions. Three distinct
groups can be identified: (1) a linear utility func-
tion is characteristic of neutral customers, (2) de-
manding customers are associated with convex util-
ity functions and (3) a concave shape represents the
non-demanding customers. Despite its usefulness,
taking conclusions based exclusively on the curves’
representation can be rather dubious.

Alternatively, the estimation of an index for
studying patients’ demanding nature may offer
more trustworthy results. Basically, demand cor-
responds to the average deviation of the estimated
utility curves from a ”normal” (i.e., linear) func-
tion. Let Dj be the demanding index, for j ∈
{1, ..., n} (adapted from Ferreira, D. C., Marques,
R. C., Pedro, M. I., 2019, Luxury 5-star hotels in
five European capital cities: How to improve cus-
tomer satisfaction?, Elsevier Editorial System for
Tourism Management.):

Dj = 1− 1

vj(g
Lj

j ) · gLj

j

·
Lj∑
l=2

(
vj(g

l
j)+vj(g

l−1
j )

)
(16)

For neutral patients, one gets Dj = 0. Positive
values of Dj identify demanding patients. Con-
trarily, negative values of Dj correspond to non-
demanding patients. Demanding indexes are de-
fined in the interval [−1,+1]

In addition, if one wants to enhance the patients’
experience with a certain service, it is rather logi-
cal to first ascertain whether there is room for im-
provement or not, and if so, in which dimensions
that could be beneficial. The latter depends on
(1) the importance of the particular satisfaction

dimension (i.e., its weight), and (2) its contribu-
tion to patients’ dissatisfaction. Potential improve-
ment indexes, ∆j and ∆jk, for all j = 1, ..., n and
k = 1, ..., nj , are normalized in the interval [0,1],
and can be computed as follows:


∆j = vj(g

Lj

j ) ·
(

1−
Lj∑
l=2

Plgj
· vj(glj)

)

∆jk = vjk(g
Lkj

jk ) ·
(

1−
Lkj∑
l=2

Plgjk
· vjk(g

lkj

jk )

)
(17)

3.4. Action and improvement diagrams

Patients’ demanding nature has a direct impact on
priorities. By combining these results with the av-
erage improvement indexes, strategic priorities can
be traced, by the construction of improvement dia-
grams.

Figure 1: Improvement diagram with strategic pri-
orities.

These diagrams are divided into four quadrants,
as shown in Figure 1, according to demanding
(high/low) and margin for improvement (high/low)
[8].

Similarly, action diagrams can also be con-
structed. These diagrams are developed based on
the combination of criteria/subcriteria average sat-
isfaction indexes and weights [8]. They reflect op-
portunities for resources allocation and define the
required improvement efforts, indicating the strong
and weak points of customer satisfaction. As repre-
sented in Figure 2, these maps are also divided into
four quadrants, this time according to performance
(high/low) and importance (high/low):
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Figure 2: Opportunities’ diagram.

4. Results

MUSA method departs from the assumption that
a patient makes a series of independent judge-
ments on a number of unrelated criteria, consid-
ering that there are no interaction effects. Then,
the model constructs monotone non-decreasing pos-
itive utility functions, for each criterion. From
those, the relative importance (weight) of each
criterion/subcriterion can be assessed, indicating
which service features are more likely to influence
customer satisfaction. The latter provides a basis
for interpreting the main results obtained through
MUSA, which are presented on Table 1.

The only criterion that stands out in terms of im-
portance is the ’Auxiliary staff’. Auxiliaries estab-
lish a close relationship with hospitalized patients,
as they usually are the most accessible contact pa-
tients get. In fact, except for the drugs adminis-
tration, this team is responsible for the patients’
hygiene, the food distribution, and for any partic-
ular situation for which patients ask for informa-
tion, help or comfort. Accordingly, this criterion’s
extreme importance would be expected (weighing
70%), specially in terms of the auxiliaries’ ’readi-
ness and availability’ (91%). In terms of overall
performance, this criterion was the one with which
patients have shown the highest satisfaction score
(68.70%). In addition, the ’Auxiliary staff’ has pre-
sented the largest room for improvement of 21.91%.

With regard to the demanding levels of the re-
spondents, one can observe on Table 1 that, for
the majority of the cases, patients have manifested
a non-demanding nature. If one considers that
neutral demanding indexes are within the inter-
val [-0,05 - 0,05], then criteria with which patients
are demanding are scarce: ’attention’, ’sympathy
and kindness’ of the ’Auxiliary’ and ’Administra-
tive staff’, and the latter’s ’actions’ efficiency’. Pa-
tients have shown to be non-demanding for most
of the inpatient service attributes, in particular for
’Facilities’ quality’, ’Visits’ and ’Discharge process’.

According to the Kano’s model, the majority of
the subcriteria has shown to be one-dimensional re-
quirements. For those service features, the level of
satisfaction is proportional to the level of fulfilment,
which means that the greater the fulfilment of these
desired qualities, the higher is the customer satisfac-
tion, and vice-versa. Some attractive requirements
were identified as well, namely the ’substitution in
decision making’, the facilities’ ’privacy’, the ’infor-
mation on patients’ clinical status’, the ’information
on nursing treatments’, the ’readiness and availabil-
ity’ of the auxiliaries, and the ’waiting time to leave’
after discharge. Regarding those, satisfied patients
assigned a much larger weight than dissatisfied ones.
Lastly, and most importantly, the identification of
must-be requirements is crucial for the hospital’s
continuous improvement and enhancement of pa-
tients’ satisfaction and experience. In line with this,
the attributes which patients take for granted are
the ’ways of complaints’, the facilities’ ’cleanliness
and hygiene’, the doctors’ ’sympathy and kindness’,
the nurses’ ’readiness and availability’, the auxil-
iaries’ ’actions’ efficiency’, the ’readiness and avail-
ability’ of exams and treatments and finally the
’home-care provided information’ after discharge.

4.1. Discussion

This study aimed at evaluating patients’ satis-
faction with regard to the Portuguese secondary
healthcare provision, namely the inpatient service
valence of AL hospital, included in the LHUCB. To
do so, the MUSA method was carried out, and the
obtained results included value functions, criteria
weights, satisfaction, demanding and improvement
indexes, and moreover they allowed the construc-
tion of action and improvement diagrams. How-
ever, one has to keep in mind that, given its em-
pirical nature, MUSA is not entirely flawless, nei-
ther is the present study. The model assumptions
and the quality of the collected data may bring
potential implementation problems to the MUSA
method. On the one hand, the chosen satisfaction
criteria set may not be a consistent family of cri-
teria and, on the other hand, it should not be for-
gotten that patients may not be rational decision-
makers and might be unable to correctly and non-
emotionally evaluate the quality of care, given the
severity and/or complexity of their illness.

Unfortunately, the obtained results seem to be in-
consistent with the reality. In fact, the utility func-
tions provided by MUSA were the starting point of
these inconsistencies. For some of the criteria, the
value of the global satisfaction has been lower than
the value of some partial satisfactions, which is odd
and probably related with the provided data. Addi-
tionally, for the majority of the criteria, only one or
two features stood out, while the others presented
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almost null weights - a threshold of 3% was imposed
on the model to avoid null weights.

That being said, one should expect that satisfac-
tion, demanding and improvement indexes would
also be affected. Starting with the average satisfac-
tion index, Sj , Equation 15 makes it evident that, if
vj(g

l
j) assumes almost insignificant values, then the

satisfaction score becomes very low as well, which
is exactly what is displayed on the forth column of
Table 1. Regarding the demanding indexes, from
Equation 16, it is possible to conclude that, the
lower the criteria/subcriteria weight, the more neg-
ative would be the Dj . As expected, for the gen-
erality of the cases, a non-demanding nature was
observed. Furthermore, the results show almost no
room for improvement (note that neither the crite-
ria nor the subcriteria centroids exceed 7% of poten-
tial improvement). After carefully analysing Equa-
tion 17, the latter becomes easily explained. In fact,
considerable improvement indexes can be obtained
if, and only if, the criteria/subcriteria weight devi-
ates from zero, which is the case of the facilities’
room temperature, for instance.

5. Conclusions

Notwithstanding the lack of consistency of the ob-
tained results, one should not forget that these are
purely outcomes from the mathematical structure
underlying the MUSA method. In order to optimize
the weights and value functions, this model tries to
minimize the potential errors associated with pa-
tients’ judgements. Additionally, the assumed in-
dependence between criteria may give rise to the
Halo effect - the patients’ assessment about one cri-
terion may influence their opinion about another
criterion. Therefore, and specially if the sample is
not adequate, it is possible to acquire results with
no practical meaning. Moreover, as a linear pro-
gramming model, MUSA is sensitive to the number
of constraints and variables: the higher the number
of satisfaction levels, the higher the probability of
failure.

It is reasonable to say that the goals set forth
at the beginning of this study were not entirely
met. The gathered and treated data sample is be-
lieved to constitute the main reason why the present
study was inconclusive. In fact, for some criteria,
the analysed sample was not even statistically valid
(N < 30). The satisfaction survey targeted pa-
tients that were hospitalized at AL hospital, dur-
ing the year of 2018. Despite the fact that, dur-
ing that same year, nearly 7750 patients were dis-
charged from that interment service, the analysed
sample comprised the answers of only 251 patients,
which is relatively low, considering the hospital’s
total capacity of 225 beds [13]. The main prospec-
tive developments and future considerations can be

epitomized in a few remarks.
It is understandable that, the higher the scale,

the easier it is for the patients to assess their sat-
isfaction with regard to a certain product/service.
However, given MUSA’s sensibility to the number
of satisfaction levels, this also enhances the failure
probability of the mathematical model. Future re-
search shall thus compare these results with others
obtained through less satisfaction levels.

In addition, if one aims to accurately measure the
performance of the internment service, then a much
larger data sample should be considered. That way,
even after data processing, the sample remains sta-
tistically valid. In particular, with respect to the
AL hospital, a sample comprising half the number
of the discharge patients in one year (i.e., around 3
870 patients) should be more adequate.

This last point accounts for the possible short-
comings of the widely used satisfaction surveys.
The most criticized aspect must be their subjec-
tivity. In fact, this surveys do not take into account
the existence of different patient groups whose pref-
erence value systems may differ. The segmentation
of the total set of patients into smaller groups ac-
cording to particular characteristics (e.g. age, sex)
must be the most reliable solution to tackle this
problem. Finally, a possible alternative to the tra-
ditional surveys would be a smartphone applica-
tion (with a QR code reader), that would allow
patients to evaluate each step of their journey, in-
stantaneously. This way, patients would judge the
different aspects of the service, soon after they have
experienced them. It is reasonable to imagine that
this evaluation would be fresher and more trustful,
and more consistent data would be collected.
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Table 1: MUSA main results regarding criteria and subcriteria weights.

Criteria Subcriteria wj [%] Sj [%] Dj [-1,+1] ∆j [%]

[g1]

User’s guide 3,00 2,87 -0,2857 2,91
User’s rights and duties 42,50 40,68 -0,2857 25,21
Ways of complaints 3,00 2,83 -0,2857 2,92
Substitution in decision-making 48,50 46,42 -0,2857 25,99
Anticipated vital will 3,00 2,83 -0,5714 2,92
Global 3,00 2,69 -0,2857 2,69

[g2]

Cleanliness and hygiene 3,00 2,92 0,0000 2,91
Comfort and commodity 3,00 2,96 -0,2857 2,96
Privacy 3,00 2,86 0,0000 2,91
Furniture 42,50 40,84 0,0000 25,14
Noise 3,00 2,86 -0,5714 2,91
Room temperature 42,50 41,12 -0,2857 25,02
Distractions 3,00 2,94 -0,5714 2,91
Global 3,00 2,92 -0,5714 2,91

[g3]

Schedule 3,00 2,94 -0,5714 2,91
Visit duration 3,00 2,94 -0,5714 2,91
Number of visits 91,00 90,17 -0,5714 8,95
Facilities for close relatives 3,00 2,97 -0,5714 2,91
Global 3,00 2,94 -0,5714 2,91

[g4]

Preparation, appearance, temperature, taste 3,00 2,95 -0,2857 2,91
Variety 91,00 89,39 -0,2857 9,66
Quantity 3,00 2,95 -0,5714 2,91
Meal support 3,00 2,92 -0,5714 2,91
Global 3,00 2,89 -0,2857 2,91

[g5]

Readiness and availability 3,00 2,96 -0,2857 2,91
Attention 3,00 2,96 -0,2857 2,91
Sympathy and kindness 3,00 3,00 -0,2857 2,91
Information on the patient’s clinical status 82,00 78,89 -0,5714 17,31
Information on the medical treatments 3,00 2,96 -0,5714 2,91
Information on the exams 3,00 2,89 -0,2857 2,91
Health advising and teaching 3,00 2,89 -0,2857 2,91
Global 3,00 2,86 -0,2857 2,91

[g6]

Readiness and availability 3,00 2,94 -0,2857 2,91
Attention 3,00 2,88 0,0000 2,91
Sympathy and kindness 3,00 2,88 0,0000 2,91
Information on the patient’s clinical status 3,00 2,88 0,0000 2,91
Information on the nursing treatments 85,00 81,53 -0,2857 15,70
Health advising and teaching 3,00 2,88 -0,2857 2,91
Global 3,00 2,92 0,0000 2.91

[g7]

Readiness and availability 91,00 87,75 -0,2857 11,15
Attention 3,00 2,68 0,2857 2,92
Sympathy and kindness 3,00 2,46 0,5714 2,93
Action’s efficiency 3,00 2,89 -0,2857 2,91
Global 70,00 68,70 -0,2857 21,91

[g8]

Readiness and availability 3,00 3,00 -0,2857 2,91
Attention 3,00 1,83 0,5714 2,95
Sympathy and kindness 91,00 75,17 0,2857 22,59
Action’s efficiency 3,00 1,83 0,5714 2,95
Global 3,00 2,86 -0,2857 2,91

[g9]

Readiness and availability 3,00 3,00 -0,2857 2,91
Attention 94,00 94,00 -0,2857 5,64
Sympathy and kindness 3,00 3,00 -0,2857 2,91
Global 3,00 2,03 -0,2857 2,94

[g10]

Readiness and availability 3,00 2,84 -0,2857 2,91
Professionals’ attention 3,00 2,88 -0,2857 2,91
Sympathy and kindness 3,00 2,88 -0,2857 2,91
Information on the patient’s clinical status 3,00 2,84 -0,2857 2,91
Information on the medical treatments 3,00 2,84 -0,2857 2,91
Information on the exams 3,00 2,84 -0,5714 2,91
Health advising and teaching 82,00 77,57 -0,5714 18,39
Global 3,00 2,83 0,0000 2,92

[g11]
Home-care provided information 97,00 94,82 -0,2857 5,03
Waiting time to leave (after discharge) 3,00 2,92 -0,2857 2,91
Global 3,00 2,75 -0,5714 2,92

Centroids
Criteria 9,09 8,76 -0,3117 4,64
Subcriteria 3,00 2,94 -0,2857 6,27
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