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This article deals with the experience of the specific client of health services, that is, the
patient. Satisfaction questionnaires are usually applied to assess patient experience.
However, this tool provides only a cognitive evaluation; it does not afford an affective
dimension of the experience. The objective of the present studly is to verify the relationship
between the cognitive dimension of patient experience, collected through questionnaires,
and the affective dimension, derived from the analysis of neurophysiological data.
We propose a novel methodology that integrates physiological data collected by facial
expression analysis to identify patients’ emotions. A first, qualitative procedure was carried
out to define the patient journey. This was recorded on video and later used in the
experiment. The experiment collected information from the participants using two
techniques. First, as they viewed the videos, facial expression analysis (FEA) was applied
to assess their responses. Second, after they watched the videos, traditional questionnaires
were presented. The results provided by the two techniques were then compared. The
results show that there is no relationship between the emotional valence reported by
questionnaires and the neurophysiological data. This reflects the two different dimensions
of the experience, one cognitive and the other affective. Both facilitate the understanding
of patient satisfaction.

Keywords: patient experience, patient journey, facial expression analysis, emotions, satisfaction, consumer
neuroscience, customer experience

INTRODUCTION

In recent years, there has been a growing interest in the study of the customer experience,
especially in terms of emotions. There has been much analysis of consumer satisfaction with
services and the variables that affect it. Although satisfaction is a generally well-understood
concept, there is no consensus on its nature, nor on its evaluation (Giese and Cote, 2000;
Villodre et al., 2014).

While it is necessary for any organization to have satisfied customers, it is a priority objective
in the health sector. Healthcare is a critical context due to its unpredictable situations, demanding
clients, workload, and intrinsic organizational complexity. The need for healthcare quality
improvement in a period of increasing financial and service pressures requires for financial
performance and productivity not to negatively impact on service quality (Bruno et al., 2017).
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Private entities have shown that satisfied customers are more
likely to be loyal to the supplier of the service that gave the
satisfaction (Bendall-Lyon and Powers, 2004; Sofaer and
Firminger, 2005; Rundle-Thiele and Russell-Bennett, 2010), and
to recommend that service provider (Bendall-Lyon and Powers,
2004). Satisfaction also influences clinical outcomes. Studies
have shown that patients who reported themselves as being
more satisfied with their care are more positive, compliant,
cooperative, and more likely to increase their participation in
prescribed medical and pharmaceutical treatments (Dubé and
Menon, 1998; Sofaer and Firminger, 2005).

According to some authors, service quality is mainly cognitive,
whereas satisfaction is a more complex concept that includes
both cognitive and affective components (Oliver, 1993). It is
possible that both aspects might be defined by examining more
closely recognized quality dimensions, cognitive satisfaction
and affective satisfaction (Cronin and Taylor, 1992; Vinagre
and Neves, 2008).

CONCEPTUAL FRAMEWORK

Patient Experience

There has been a rapid acceptance of the use of the term
“patient experience”: as evidence, it is now a top priority for
healthcare management (Wolf et al, 2014). In a sector, such
as healthcare, in which the internal perspective has predominated
in terms of designing work processes and assessing service
quality, knowing how the patient experiences the process is
an opportunity to improve this experience.

The Beryl Institute (2015) defined patient experience as “the
sum of all interactions, shaped by an organizations culture,
that influence patient perceptions across the continuum of
care” This definition reflects the multidimensional nature of
patient experience previously included in the healthcare literature
(Gentile et al., 2007; The King’s Fund, 2010), comprising sensory,
cognitive, and emotional components (Fulbright et al., 2001).

Patient satisfaction is a commonly used indicator for measuring
patient experience in healthcare. However, there are
methodological weaknesses regarding the techniques used to
address the issue of experience (Sofaer and Firminger, 2005),
as the individual is considered to be eminently rational and
capable of processing all the data from the experience to express
his or her opinion at a given time. For this reason, it is
believed that there is currently no reliable method for collecting
data on patient experience (Coulter et al., 2014).

Double Dimension of Satisfaction

The complexity of the process leading to satisfaction with health
services involves diverse phenomena associated with both the
cognitive and emotional domains (Vinagre and Neves, 2008).
Several authors have confirmed that satisfaction has a
double dimension:

(1) First, there is a cognitive evaluation side, which is a
result of a cognitive process in which the patient considers
the positive and negative aspects of different components of
a service, either evaluating the perceived result alone, or

comparing it against a standard (Liljander and Strandvik, 1997).
From this perspective, satisfaction with a healthcare experience
is the result of the accumulation of independent evaluations
of different factors, such as medical staff, environment, service,
etc. (Westbrook and Oliver, 1991).

(2) A second, affective side, considers subjective elements
by capturing feelings or emotions generated in the relationship
between the patient and the healthcare provider (Cronin and
Taylor, 1992; Oliver, 1993; Liljander and Strandvik, 1997; Gill
and White, 2009) that are beyond the patient’s conscious control.

Healthcare organizations today focus on cognitive assessments
and neglect the emotions experienced by the patient. However,
it has been demonstrated that emotional aspects not only have
an impact on patient satisfaction, they also influence clinical
outcomes (Dubé and Menon, 1998; Sofaer and Firminger, 2005).

For these reasons, in recent years some researchers have
advocated the need to address satisfaction from a dual cognitive-
affective approach (Westbrook and Oliver, 1991; Wirtz and
Bateson, 1999; Villodre et al., 2014), considering cognitive and
affective responses as distinct, since each has a separate influence
on satisfaction formation (Oliver, 1993; Liljander and Strandvik,
1997). It is also likely that this approach will help to define
the concepts of service quality and satisfaction (Cronin and
Taylor, 1992; Vinagre and Neves, 2008).

It is possible that the measurement of the affective-subjective
component of the patient satisfaction construct still lacks precision
(Crow et al.,, 2002), which would render the studies undertaken
into the subject purely exploratory (Gill and White, 2009).

Satisfaction Measurement

The literature review shows that the concept of emotion has
attracted the interest of researchers in understanding the
background and results of customer satisfaction. Hunt (1977)
considered satisfaction as the evaluation of an emotion. Emotions
are complex phenomena that arise when judging an event, in
which various factors (physiological, behavioral, expressive, and
subjective feelings) intervene, and that influence the individual’s
decision-making and judgment.

There are two main theoretical approaches to measure emotional
subjective experience: the categorical approach, which studies
basic emotions, and the dimensional, which looks at emotional
dimensions and the degree to which these dimensions are
perceived. Researchers who take the categorical approach seek
to determine which of a given set of basic emotions (e.g., fear,
anger, joy, sadness, acceptance, disgust, expectancy, and surprise)
a subject is feeling (Pelegrin-Borondo et al., 2005). Some researchers
who take the dimensional approach believe that emotional state
can be determined exclusively based on levels of arousal and
pleasure. The present study takes this second line. This method
of obtaining self-reports of emotional feelings is simple and
straightforward and generally quite reliable (Scherer, 2005).

To examine the affective component, we used the PAD
(pleasure-arousal-dominance) model developed by Mehrabian
and Russell (1974). This explains that an individual experiences
his or her emotions through the combination of three continuous
psychophysiological bipolar variables: valence (or pleasure),
activation (or excitement), and dominance (or control) (Figure 1).
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Stimulus

V

Emotional state:
Valence (pleasure) N
Arousal (excitement)

Dominance (control)

Acceptance or
Rejection

FIGURE 1 | PAD model. Source: Mehrabian and Russell (1974).

1. Valence (pleasure)

Valence refers to the subjective, emotional value evoked by
the stimulus (Russell, 1980). This value classifies participants’
emotions as positive (when they provoke a pleasant state), or
negative (when they provoke displeasure). The former have
associated approach behaviors, while the latter have been described
as motivations to avoid and generate rejection or withdrawal
behaviors (Cacioppo and Gardner, 1999). That is, in the case of
negative valence, the behavior of the individual will not be repeated.
2. Arousal

Arousal, activation or excitation, refer to the affective
experience of energy levels. When an individual experiences
a high level of energy, this evokes high arousal, whereas the
experience of low levels of energy is associated with low arousal.
Depending on how stimulating the environment is, the
individual’s behavior is aimed at consciously increasing or
reducing activation levels. When activation levels are low, any
increase in environmental stimuli will be pleasurable, and any
reduction will be unpleasant. Moderate activation levels result
in a pleasant experience, while boring or stressful stimuli
produce aversive experiences (Reeve, 2015).

3. Dominance

The dominance dimension refers to the degree of control
exerted by the stimulus on the individual. It offers lower
discrimination than valence and arousal and is not always
used in research (Posner and Rothbart, 1998; Setz et al., 2009).

Evaluating Patient Experience

First, it is necessary to recognize the lack of consensus not
only on a definition of satisfaction, but also on its evaluation
(Giese and Cote, 2000; Villodre et al., 2014).

To collect data about patients’ experiences, quantitative
techniques are generally used, as are, less commonly, qualitative
techniques. Quantitative techniques are based on questionnaires
used to investigate patients’ perceptions (Granado et al., 2007;
Val-Jiménez et al., 2017). These have emerged as valid instruments
for measuring the cognitive component of satisfaction, but are
used less so for measuring experience and emotions or the
“emotional experience” referred to by Frijda and Mesquita
(1998), Granado et al. (2007), and Val-Jiménez et al. (2017).

Qualitative techniques offer a greater potential to uncover
more in-depth facts about healthcare services (Ofili, 2014) and
help researchers gather more customer data. For this reason,
the use of qualitative research techniques is recommended to
identify and understand the principal determinants of satisfaction
with healthcare services (Liljander and Strandvik, 1997;
Losada and Rodriguez, 2007), as quantitative research alone

does not seem capable of representing patients’ experiences
(Lees, 2011). Some researchers argue that using combined
quantitative and qualitative methodologies offers a better solution
than other techniques (Losada and Rodriguez, 2007; Lees, 2011;
Ofili, 2014).

There has been a progressive incorporation of neuroscience
techniques into marketing research over the last decade (Ausin
et al., 2017). These techniques, for example, FEA, one of the
most valued methods, help to study emotions. There is no
research into patient experience that applies neurophysiological
data-gathering techniques of responses outside the patients
conscious control. This offers the opportunity to incorporate
new methodologies capable of providing data on the emotional
side of patient experience.

Against this background, the present study aims to verify
the possible relationship between data reported through
questionnaires, which provide a cognitive, conscious assessment,
and neurophysiological data, which reflect affective processes
outside the patient’s conscious control.

MATERIALS AND METHODS

In order to achieve the research objective, a two-phase process
was adopted: a first exploratory phase and an experimental
phase. The study was approved by the internal review board
of the laboratory of neuromarketing at the Universidad Rey
Juan Carlos. The participants signed a written informed consent
in accordance with the Declaration of Helsinki.

Exploratory Stage
In the exploratory stage, qualitative methods were used, with
3 focus groups and 14 in-depth interviews, collecting data
from patients, health professionals, and health quality experts.
The objectives of this first stage were to delve into the emotional
aspects of the care experience and to describe the patient journey
(P]). Specifically, we wanted to reproduce the PJ of individuals
undergoing inguinal hernia surgery, the process subsequently
used in the experiment. We chose this procedure because it is
one of the most common in the Spanish health system and it
involves different levels of care: (1) primary care (PC), (2)
specialized care (SC), and (3) hospitalization and discharge (H).

Experiment

The experiment consisted of studying the emotional value of
a sample of individuals during the simulation of a surgical
intervention process. We showed the participants a video of
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patients going through the process of an inguinal hernia repair
surgery in a health facility, including their interactions with
the healthcare professionals.

The P] was divided into three stages on a 3-min video, in
order to collect data at the end of each stage and analyze them
independently. These stages correspond to each of the care
process levels, PC, SC, and H. The videos were shown to the
participants to collect data on their emotions at specific moments,
on the basis that the patients’ would experience emotions as if
the procedure was being applied to them at that moment. This
design allows customer perceptions and feelings to be examined
throughout a simulated event (Suomala et al., 2012).

For the emotional assessment of the experience, a double
system was used: (1) a SAM questionnaire was presented to
the participants after they had watched the videos; this provided
data of their emotional valence and arousal and (2) their
neurophysiological variables were monitored by a facial expression
analysis team as they watched the videos.

Given that there is a link between the valence dimension
of emotions and consumer satisfaction (Phillips and Baumgartner,
2002), the participants were asked, after watching the three
videos, to assess their satisfaction with the process in a
questionnaire, in order to corroborate the possible relationship.

The study design, using two types of techniques, helped
meet the methodological aim of comparing the physiological
measures obtained by facial expression analysis with the results
from the SAM questionnaire.

In the service sector, studies frequently use self-completion
questionnaires combined with data collected by neuroscience
devices (Chih-Chien and Ming-Chang, 2014; Vance et al., 2014).

Self-Assessment Manikin Questionnaire
The Self-Assessment Manikin (SAM) questionnaire was used
to obtain data from individuals after they watched the videos,
by which means, self-reported emotional experiences at each
care level (PC, SC, and H) were collected.

The SAM questionnaire was developed by Bradley and Lang
in 1994, based on Mehrabian’s three-dimensional PAD scale
(Mehrabian, 1996). The SAM questionnaire is a widely accepted
tool for assessing emotional responses (Greenwald et al., 1989).
It is a self-administered questionnaire that uses a non-verbal
assessment scale to directly measure the pleasure and arousal
associated with an individual’s affective reaction to a stimulus.

The SAM measurement used consisted of a series of human
figures, for each dimension, on a graduated valence-intensity
scale (from a smiling to an unpleasant looking figure) and an
arousal scale (from an excited to a relaxed figure) (Figure 2).
Graphical evaluation techniques reduce the individual’s effort
in verbalizing emotions. The dominance variable was not
examined in the experiment because of its lower level of
discrimination and its positive correlation with valence.

The SAM questionnaire has been used in health research
(Jayanti and Whipple, 2008) and has also been used to rate
the affective dimensions of valence and arousal of individuals
while watching videos (Setz et al., 2009; Handayani et al., 2015).

Facial Expression Analysis

As a complement to the SAM questionnaire, and in order to
overcome the limitations of self-reported data, we used a
neurophysiological measurement technique: facial expression
analysis (FEA).

Valence

Arousal

Dominance

O O OO0

FIGURE 2 | SAM questionnaire. Source: Bradley and Lang (1994).
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FEA captures emotions outside the patient’s conscious control
that have their origins in the autonomous nervous system.
The technique is based on the correlation found by Ekman
and Friesen (1971) between emotions and facial muscle
movements. FEA identifies the visible movements of facial
muscles and is a novel technique, not so much because of its
origin, as the first studies into facial coding systems were
developed by Ekman and Friesen (1978), but because of the
incorporation of new computer applications that allow the
automatic coding of expressions.

For the present study, we used Affectiva-Affdex software
integrated into the iMotions platform,; this identified the emotions
evoked and generated the valence indicator, which measured
the positive and negative nature of the individual’s experience
(iMotions, 2018).

The experiment was conducted in accordance with the
schema shown in Figure 3. Immediately after watching the
video, the SAM questionnaire was administered. Thus, each
participant assessed their level of satisfaction with the entire
process, as if they had been the patient.

A total of 60 people participated in the experiment (mean
age: 21.7 years; SD: 2.21; 50% men/50% women). This sample
size is larger than that used in other FEA studies. The participants
were between 18 and 65 years old, randomly recruited through
a volunteer database encompassing all ages. The eligibility
criteria were as follows: they had to be native Spanish language
speakers, public health service users, not having undergone
surgery in the previous 12 months, and who had never previously
suffered from an inguinal hernia given that this was the reason
for the PJ.

RESULTS

Data from the exploratory stage confirmed the high emotional
burden that the experience of healthcare has for the patient
and his or her family. The patients direct their demands
towards those aspects that reduce anxiety (information) and

fear (a trust relationship with the professional which may
help them understand what to expect). The experience is more
intense in more complex processes, in which referral to other
levels is made during the hospital stay.

Although users generally expressed high levels of satisfaction
with healthcare services, negative comments appeared when
they referred in more detail to their experiences. Throughout
the care process, negative emotions (anxiety at lack of information,
fear of the results, sadness, etc.) were evident, but only in
some cases did positive emotions appear (hope of a recovery
of total or relative normality).

As a result, a detailed reconstruction of the patient journey
of individuals undergoing inguinal hernia repair was achieved,
based on 22 specific moments, from the appearance of the
first symptoms of the problem, through the surgical intervention,
and on to discharge (Table 1).

This PJ was the basis for developing the video materials
used in the experiment, which were recorded by professional
teams in real environments with the participation of
healthcare professionals.

Self-Assessment Manikin

Questionnaire Scores

The valence indicator showed the emotional values (positive
or negative) evoked by the stimulus (Figure 4); these indicate
that valence increases slightly from 5.60 to 5.68 between Stage
2 (SC) and Stage 1 (PC). It decreases considerably later, in
Stage 3 (H), to 3.35, indicating an increase in patient happiness
at the end of the process.

The arousal indicator, which reveals the degree of intensity
with which these emotions are experienced (Figure 5), reports
an increase, especially between Stages 1 (5.33) and 2 (4.02),
and a decrease between Stages 2 and 3 (3.97).

The results showed a low inverse linear correlation between
valence and arousal at Stage 1 (r = —0.268, p = 0.038) and
at Stage 2 (r = —0.261, p = 0.044), but not at Stage 3 (Table 2).
That is, arousal is less intense at higher valence levels (sadder)
in Stages 1 and 2.

video 1 (PC)
FEA

FIGURE 3 | Experimental schema.

SAM

s questionna"e

video 2 (5¢)
FEA

SAM
nnaire

questio
video 3 (H)
FEA
SAM

3 questionna'fe
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TABLE 1 | Patient journey, inguinal hernia repair surgery.

Step Moments

1. Primary care (PC) 1. First symptoms
2. The patient makes an appointment via the Internet to see a general practitioner at the health center
3. The patient goes to the health center
4. The patient enters the practitioner’s consultation room
5. After listening to the patient, she/he diagnoses an inguinal hernia and refers the patient to a specialist
6

. The patient makes an appointment at the health center to see the specialist
2. Specialized care (SC) A few weeks later:

7. The patient arrives at the specialism center for a consultation

[oe]

. S/he enters the specialist’s consultation room. The specialist confirms the inguinal hernia diagnosis and refers the patient for testing
9. Diagnostic tests
10. The patient goes with the results to the specialist who confirms the need for the intervention
11. Consultation with the preanesthetic physician
3. Hospitalization and A few weeks later:
discharge (H) 12. The patient arrives at the hospital admission desk
13. An assistant from the Admissions Department talks with the patient
14. S/he accompanies the patient to the room
15. The assistant shows the patient the room
16. A nurse provides information about the intervention
17. The patient goes to the operating theater
18. After entering the operating theater, the patient is anesthetized
19. The patient awakes from the anesthesia
20. The physician gives him/her the report and confirms the discharge
21. The patient leaves the hospital

22. Afew days later, the patient goes for a check-up at the health center

VEREHD ) st sttt e e s s s

i

5, (

y

5.8-5.8

Very happy
3.0
Video 1 (PC) Video 2 (SC) Video 3 (H)
FIGURE 4 | Evolution of valence (SAM) during the PJ.
Comparison Between Self-Assessment scale from 0 (not satisfied at all) to 10 (very satisfied), as

Manikin Questionnaire and Satisfaction Level used in other studies in the health sector (Aldosari et al.,
After they had watched the videos, we asked the participants ~ 2017). The overall rating was 7.45 points.

to give an overall satisfaction assessment with the virtual The analysis showed only a moderate inverse correlation
experience. Satisfaction was measured on a numerical rating between valence (SAM) at the end of video 3 (H) and overall

Frontiers in Psychology | www.frontiersin.org 6 September 2019 | Volume 10 | Article 2177


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Reinares-Lara et al.

Cognitive-Affective Dimension Patient’s Experience

Less 6.0
intense

A

5

==
&

i

o HBH o

A

2

More

35 fommmmmmmmeoes

intense 3.0

g
£

Video 1 (PC)

FIGURE 5 | Evolution of arousal (SAM) during the PJ.

Video 2 (SC) Video 3 (H)

TABLE 2 | Correlations of valence and arousal during each video (SAM).

TABLE 3 | Correlations between valence (SAM) and overall satisfaction.

Correlation between Pearson correlation Sig. (bilateral)

Correlation between Pearson correlation Sig. (bilateral)

1. Valence and arousal -0.268 0.038 1. Valence (Y1 —PQ) and 0.009 0.952
Stage 1 (PC) overall satisfaction
2. Valence and arousal -0.261 0.044 2. Valence (V2-SC) and
Stage 2 (SC) overall satisfaction -0.109 0.457
3. Valence and arousal -0.013 0.924 3. Valence NS—H) gnd ~0.408 0.004
Stage 3 (H) overall satisfaction
Bold values represent the significant difference. Bold values represent the significant difference.
satisfaction (r = —0.408). That is, lower valence (more joy) Once the need to go to the PC physician is recognized,

when the video ended is associated with higher overall
satisfaction. The means of the correlations between valences
after Stages 1 (PC) and 2 (SC), and overall satisfaction, were
higher than 0.05, therefore we rejected the null hypothesis
that significant differences exist (Table 3).

Facial Expression Analysis Results

The facial expression analysis (FEA) results confirmed the
prevalence of negative valence in the emotional state of the
participants during the PJ. In this respect, the results of the
SAM questionnaires completed by the participants coincided
with the measurements obtained through the FEA (Figure 6).
The valence metric derived from the FEA showed negative
values at the early stages of the care process. Of the 22
specific moments/points of the PJ, only three had positive
valence: the scores became positive only after the surgical
intervention was completed and up to discharge, which is
consistent with the predominance of negative emotions in
the healthcare experience.

At each stage, valence had more negative values but improved
as the process moved forward, but access to a new care level
(specialized care or hospitalization) returned emotional valence
to low levels.

the request for an appointment via the Internet has a negative
value (-1.5). The first visual contact and the PC physicians
greeting improved valence to a neutral value (-0.175). The
first diagnosis increased the negative value (—1.155), and the
appointment request reduced it again (-0.511).

When attending the appointment with the specialist
physician -after weeks of waiting- the entry to the center,
the journey to the consultation room, and the wait to see
the consultant, took valence to its most negative value (-2.123).
The specialist care, the testing process and the return to the
physician for confirmation of the diagnosis improved the
valence value, but it always remained negative. The arrival
at the operating theater and the process prior to the intervention
also placed the valence in negative values.

At the recovery moment, the valence for the first time
reached positive values (0.651); the values were also positive
during the patient’s transfer to the recovery room (0.595) and
at discharge from the hospital (0.568). During the subsequent
PC check-up, the valence returned to the negative zone (-1.427),
even lower than at the first contact with the general practitioner
at the beginning of the PJ (-0.175).

Regarding the existence or lack thereof a correlation between
the results of the valence reported by participants through the
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FIGURE 6 | Valence indicator (FEA) through the patient journey.

TABLE 4 | Correlation between valence (SAM) and valence (FEA).

V1 (PC)

V2 (SC) V3 (H)

Correlation between Pearson correlation  Sig. (bi-lateral)

Pearson correlation

Sig. (bi-lateral) Pearson correlation  Sig. (bi-lateral)

Valence (SAM) and valence (FEA) -0.234 0.072

-0.049 0.709 -0.134 0.308

SAM questionnaire and those provided by the facial expression
analysis (FEA), the results show no correlation at the end of
each stage, as the significance values are above 0.05 (Table 4).

DISCUSSION AND CONCLUSIONS

First, the results show the difference between the
emotional valence of the patient’s experience reported through
questionnaires and the valence obtained through neuro-
physiological data (analysis of facial expressions). Second, the
results allow a contrast to be made of the validity of a new
methodology to assess the affective dimension of the
patient’s experience.

The present study confirms the existence of two dimensions
identified in the literature on patient satisfaction: a cognitive
type, demonstrated by data collected through a SAM
questionnaire presented at the end of each stage of the process,
and an affective type, obtained through the analysis of participants’
facial expressions during the experiment. The results showed
that both series of data effectively address the valence concept
but show differences between the dimensions. While
questionnaires collect a cognitive, or a more rational evaluation
of the experience, facial expression analysis provides an affective,
or emotional, assessment.

In the quantification of satisfaction, it cannot be concluded
which of the two components, cognitive or emotional, is the
more important. However, it is certainly true that they are
distinct dimensions and, thus, must both be considered, since
they contribute differently to satisfaction.

It was observed that, although patients reported high levels
of satisfaction in the questionnaires, the valence shown in the
FEA was negative during the almost complete PJ, and reached
positive values only as the time of discharge approached. The
reasons for this may be diverse, from living an unwanted
experience in an unknown environment to the influence of
specific factors, such as communication with the professionals
or the physical aspects of the facility.

The PJ analysis showed that the moments with the most
negative valence values are those related to organizational
aspects, during which there was no contact with medical staff,
such as accessing the center, waits or requests for appointments,
or admission procedures prior to hospitalization. When there
is contact with health professionals, this index improves. This
result highlights the role of other aspects beyond medical care,
such as communication with the physician, which contribute
decisively to the emotional state of the patient.

The correlation found between the valences reported by
the SAM questionnaire at the end of the hospitalization phase
and final satisfaction shows that the patients did not consider
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the negative aspects of the process, such as delays, in the
assessment of overall satisfaction. This effect was also seen
in Redelmeier and Kahneman (1996)s study of patients
undergoing colonoscopy: they concluded that people do not
perceive the sum of an experience, but rather their average
experience and how the process ended. When the experience
ended positively, the patient had a better assessment than
when it ended negatively.

With regard to the new methodology proposed, the PJ
paradigm helped to reproduce the patient’s experience and
collect, for the first time, neurophysiological data (facial
expressions) during the care process, to achieve a broader view
of the experience. This methodology can be applied in the
study of other PJs, to improve specific processes and to analyze
transversal issues, such as doctor-patient communication, and
the influence of environmental aspects. It would be possible
to apply it to other types of services.

In conclusion, it can be stated that, hitherto, the rational,
or cognitive dimension has dominated in patient satisfaction
assessments, and the affective or emotional dimension has been
relegated to the background. For this reason, it seems appropriate
now to incorporate this dimension to complete the satisfaction
assessment. This will provide new ways of improving service
and environmental processes and consequently increase customer
satisfaction in health services.

Regarding future lines of study, it will be necessary to study
in greater depth the emotional aspect of the patient’s experience
to complement the techniques currently used with others that
help to explain the affective dimension, such as FEA. Finally,
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