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medical staff, medical institutions, and professional com-
petence with their own psychological expectations in the 
diagnosis and treatment process [4].

As a sociological construct, trust refers to people’s 
expectations, typically regarding advocacy, goodwill, and 
competence [5]. It is, thus, future-directed. Expectations 
placed specifically on healthcare organizations are also 
future-directed; although other forms of knowledge and 
past experiences influence the degree of current trust [5].

Previous studies have found that patient trust is influ-
enced by many factors, including medical situation and 
social background and other individual characteristics of 
both doctors and patients [6] Patient trust is a key ele-
ment in the relationship between a patient and a health-
care provider; more specifically, the patient’s confidence 
that doctors will provide effective treatment [7]. Trust in 
healthcare providers has been linked to the quality of the 
doctor-patient relationship [1. When patients’ feelings 
of trust are lower, they are less likely to follow doctors’ 
instructions and recommendations [8].

Introduction
Patient trust involves a complex series of relationships 
based on behaviors and specific expectations [1]. Trust 
can influence behavioral outcomes and privacy concerns. 
Researchers have emphasized that trust and privacy con-
cerns are influenced by previous experiences of privacy 
or security breaches [2].

Patient trust is a multifactorial, psychologically con-
ditioned feeling [3]. Patient trust refers to patients’ 
willingness to rely on medical staff and hospitals after 
comparing their perceptions of the professional ethics of 
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Doctor-patient communication has a significant impact 
on patient satisfaction and trust [6, 9]. Effective commu-
nication between doctors and patients helps regulate the 
patients’ emotions, facilitates the exchange of medical 
information, and allows the physician to understand per-
ceptions, needs, and expectations and reach agreements 
regarding healthcare services [10].

Overall, trust in physicians is critical to patient satisfac-
tion and effective medical care [11]. In general, patients 
who are highly satisfied are more likely to trust their phy-
sicians [6]. Among the factors that influence trust in doc-
tors, researchers have highlighted organizational aspects 
of care, including continuity, accessibility and availabil-
ity,5 as well as physicians’ empathy, competence, commu-
nication skills, responsible prescribing, and transparency 
[12].

Another important issue that can affect public con-
fidence in health facilities and worsen patient’s health 
conditions is long waiting times [13]. A high propor-
tion of patients with long-term hospital stays (> 21 days) 
has been associated with longer patient waiting times in 
the ED [14]. Moreover, longer waiting times in EDs are 
associated with overall negative patient outcomes and 
increased patient mortality [14] For patients, uncertainty 
is one of the most significant factors that leads to anxiety 
and other negative emotions. Accurate information about 
waiting times can reduce the pressure on patients, reduce 
waiting time uncertainty, increase patient trust in health-
care providers, and improve patient satisfaction [13].

Identifying factors that build trust or help reduce dis-
trust is critical to effective healthcare governance [11]. 
It is also important to consider patient satisfaction and 
PQHC. This is because a higher PQHC may result in 
higher patient satisfaction and trust in a hospital [3].

Satisfaction and PQHC play important but dis-
tinct mediating roles in strengthening the effect of 
patient satisfaction antecedents on patient satisfaction 
consequences.

In one study using structural equation modeling (“path 
analysis”), confidence/trust in the ED was considered to 
be an outcome. The results indicated that a certain set 
of variables (meeting expectations; doctors) can bypass 
PQHC and satisfaction and have a direct influence on 
confidence/trust, while other sets of variables (infor-
mation about possible delays in receiving treatment or 
waiting times; perceived waiting time for triage) can-
not bypass satisfaction, and still others (accessibility and 
availability; privacy; perceived waiting time to be called 
back by the doctor after the examinations and/or tests) 
cannot bypass PQHC without any chance of a direct 
influence on confidence/trust [15].

However, we believe that stepwise multiple linear 
regression analysis through various mediation models 
may be particularly useful in showing the contribution of 

the mediators, the effect of the predictors on confidence/
trust without mediators, and the entire models with 
interaction effects in terms of percentage.

Methods
To calculate our random probabilistic sample size, we 
used a list of 55,903 patients who entered the ED at the 
public hospital in Lisbon, Portugal at least once between 
January 1 and December 31, 2016. All responders were 
at least 18 years old, able to answer the questions, resi-
dents of Portugal, and Portuguese-speaking. We excluded 
respondents under 18 years old, who were unable to 
answer the questions, who resided outside Portugal, or 
who had psychiatric illnesses. When a chosen individ-
ual had more than one ED admission in the year under 
study, we chose the last admission according to the date 
of admission. A 5% margin of error and a 95% confidence 
interval were used. The representative sample size com-
prised 382 patients. The data were collected between 
May and November 2017.

A sample distribution by age and gender was calculated 
using several steps. First, we calculated the distribution of 
the universe with a total number of 55,903 patients. Sec-
ond, we calculated an ideal distribution from the random, 
probabilistic sample selection of 382 individuals. Our 
gender distribution was ultimately sufficiently close to an 
ideal distribution, with a female prevalence. Our age dis-
tribution was harder to control, and here we observed a 
prevalence of the 31–40 group of patients in our case and 
the 18–30 group of patients in the case of ideal distribu-
tion, while the 41–50 age group and the 80 + age group 
were sufficiently close to an ideal distribution.

Before sending the questionnaire, we contacted all 
patients by telephone to obtain their permission to send 
the questionnaire and consent to participate in the sur-
vey. We made telephone calls three times during the day 
at different times of the day. If our attempts to reach a 
patient were unsuccessful, the patient was classified as 
not responsive. During the data collection period, we 
made a total of 4,413 telephone calls, just including the 
first-call attempts and excluding all repeat calls after-
wards. Those who did not have a telephone number on 
our list were excluded prior to the initiation of the calls.

Our modified-elaborated questionnaire was partly 
based on the questionnaire used by Pereira et al. [16] 
and was partly based on the Instruments for Evaluating 
Hospital Quality - Adult Emergency, which was designed, 
developed, and tested by the Center for Studies and 
Research in Health of the University of Coimbra [17]. In 
addition, we took into consideration the fourth national 
health survey (Portugal) prepared by the National Insti-
tute of Health Dr. Ricardo Jorge/National Institute of Sta-
tistics, [18] as well as the survey used to investigate the 
aging process in Portugal [19]. The questionnaire was 
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developed using various measurement scales and con-
sisted of 75 questions. It was sent either by post office or 
e-mail, depending on the respondent’s preference.

We followed a rigorous methodological approach that 
consisted of an in-depth, step-by-step statistical proce-
dure. First of all, in an attempt to understand the differ-
ences and/or similarities between satisfaction and PQHC 
in our statistical analysis, we decided to run bivariate cor-
relations between all relevant variables. Then, in order 
to perform a preliminary analysis of the determinants of 
satisfaction and PQHC, we decided to conduct a mul-
tiple regression analysis, including either satisfaction or 
PQHC as the dependent variables. In this analysis we 
used 18 predictors (only those with a strong, moderate, 
or weak correlation with satisfaction and the PQHC). 
Based on the results obtained in the multiple regression 
analysis, we chose the variables to include in the media-
tion models. For the given analysis, we selected only the 
main predictors (antecedents) of satisfaction/PQHC that 
we considered as having statistically significant condi-
tions (p ≤ 0.05), and some other predictors that had a sta-
tistically significant (marginal effects) relationship with 
satisfaction/PQHC (p ≤ 0.10) as identified in multiple 
regression analysis. Thus, regarding satisfaction, we used 
the following set of variables: doctors (r = 0.14, p ≤ 0.01); 
perceived waiting time for triage (r = 0.08, p ≤ 0.05); meet-
ing expectations (r = 0.53, p ≤ 0.01); and information about 
possible delays in receiving treatment or waiting times 
(r = 0.06, p ≤ 0.10). Regarding PQHC, we used the follow-
ing set of variables: doctors (r = 0.43, p ≤ 0.01); meeting 
expectations (r = 0.26, p ≤ 0.01); perceived waiting time to 
be called back by the doctor after the examinations and/
or tests (r = 0.10, p ≤ 0.10); privacy (r = 0.09, p ≤ 0.10); and 
accessibility and availability (r = 0.09, p ≤ 0.10).

We tested our conceptual model through various medi-
ation models. These mediation models were computed 
using stepwise multiple linear regression analysis with 
different combinations of the selected variables regarding 
satisfaction and regarding PQHC.

We should note that variables that measured more 
than one item were simplified into a single composite 
measure by using an exploratory factor analysis, namely 
here regarding: (1) accessibility and availability (including 
the location of the hospital and ED within the city, the 
orientation within the ED, the distance between the dif-
ferent areas of the ED, and the availability of equipment 
and specialist staff to conduct tests, blood tests); and (2) 
doctors (including the doctor’s friendliness and helpful-
ness, the doctor’s competence and professionalism, how 
the doctor explained a health problem (diagnosis) during 
the examination, the explanations provided by the doctor 
on the exams performed and the objectives of the treat-
ment to be undertaken, the information provided by the 
doctor on the precautions to be taken, and the doctor’s 

recommendations and instructions on how to take or 
apply the medications prescribed, written or oral, after 
leaving the hospital). In addition, we used only qualita-
tive perceived waiting times because qualitative percep-
tions (with a 1 to 10 scale evaluation) had a stronger 
correlation with satisfaction and PQHC than quantita-
tive perceptions of waiting time (with an exact time scale 
evaluation).

Results
Effect on confidence/trust (with satisfaction)
Four mediation models with satisfaction were statistically 
significant, as shown in Fig. 1.

The first, second, third, and fourth models, which rep-
resent doctors, perceived waiting time for triage, infor-
mation about possible delays, and meeting expectations, 
show that the contribution of satisfaction in the given 
models is 21%, 48%, 59%, and 18% of the explained vari-
ance; thus, it explains the effect of doctors, perceived 
waiting time for triage, information about possible 
delays, and meeting expectations on confidence/trust in 
the ED through satisfaction by 21%, 48%, 59%, and 18%, 
with statistically significant results (p < 0.01).

Without satisfaction as a mediator, the effect of doctors 
on confidence/trust in the ED is explained by 45%. The 
model without satisfaction as a mediator has an r = 0.67 
correlation level. Adding satisfaction as a mediator in 
the model reduces the direct correlation level to r = 0.28, 
showing a partial mediation in the model through sat-
isfaction. In this case, confidence/trust is explained by 
both a mediation relation and a direct relation with the 
predictor.

Without satisfaction as a mediator, the effect of per-
ceived waiting time for triage, information about possible 
delays, and meeting expectations on confidence/trust in 
the ED is explained by 13%, 2%, and 43%. The models 
without satisfaction as a mediator have correlation lev-
els of r = 0.37, r = 0.17, and r = 0.66. Adding satisfaction 
as a mediator in the models reduces the direct correla-
tion level to r= -0.00, r= -0.02, and r = 0.02, thus showing 
a complete mediation in the model through satisfaction.

Analyzing the entire models with interaction effects, 
we can conclude that, through satisfaction, the effect of 
doctors, perceived waiting time for triage, information 
about possible delays, and meeting expectations lead 
to confidence/trust in the ED by 66%, 61%, 61%, and 
61% of the variation, with statistically significant results 
(p < 0.01).

Effect on confidence/trust (with PQHC)
Five mediation models with PQHC were statistically sig-
nificant, as shown in Fig. 2.

The first, second, third, fourth, and fifth models, which 
represent privacy, doctors, accessibility and availability, 
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perceived waiting time to be called back by the doctor, 
and meeting expectations, show that the contribution of 
PQHC is 41%, 19%, 27%, 36%, and 22% of the explained 
variance; thus, it explains the effect of privacy, doctors, 
accessibility and availability, perceived waiting time to be 
called back by the doctor, and meeting expectations on 

confidence/trust in the ED through PQHC by 41%, 19%, 
27%, 36%, and 22%, with statistically significant results 
(p < 0.01).

Without PQHC as a mediator, the effect of privacy, 
doctors, accessibility and availability, perceived wait-
ing time to be called back by the doctor, and meeting 

Fig. 2  Effect on confidence/trust (with PQHC)

 

Fig. 1  Effect on confidence/trust (with satisfaction)
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expectations on confidence/trust in the ED is explained 
by 23%, 45%, 38%, 27%, and 43%, respectively. The mod-
els without PQHC as a mediator have correlation levels 
of r = 0.48, r = 0.67, r = 0.61, r = 0.52, and r = 0.67 respec-
tively. Adding PQHC as a mediator in the models reduces 
the direct correlation level to r = 0.15, r = 0.17, r = 0.19, 
r = 0.11, and r = 0.20, thus showing a partial mediation in 
the models through PQHC. In this case, confidence/trust 
in the ED is explained by both a mediation relation and a 
direct relation with the predictor.

Analyzing the entire models with interaction effects, 
we can conclude that, through PQHC, the effect of pri-
vacy, doctors, accessibility and availability, perceived 
waiting time to be called back by the doctor, and meeting 
expectations lead to confidence/trust in the ED by 64%, 
64%, 65%, 63%, and 65% of the variation, with statistically 
significant results (p < 0.01).

Comparison between satisfaction and PQHC (mediation 
models)
Table  1 presents a comparison of the contribution of 
PQHC and satisfaction as mediators in the models.

Comparing the results of the mediation models, we 
must note that separately, among all mediation mod-
els, the greatest contribution of satisfaction is related 
to information about possible delays, thus explaining 
the effect of information about possible delays on confi-
dence/trust in the ED through satisfaction by 59% of the 
explained variance. The greatest contribution of PQHC is 
related to privacy, thus explaining the effect of privacy on 
confidence/trust in the ED through PQHC by 41% of the 
explained variance.

The smallest contribution of satisfaction is related to 
meeting expectations, thus explaining the effect of meet-
ing expectations on confidence/trust in the ED through 
satisfaction by 18% of the explained variance. The small-
est contribution of PQHC is related to doctors, thus, 
explaining the effect of doctors on confidence/trust in the 
ED through PQHC by 19% of the explained variance.

Discussion
Researchers have emphasized that an important aspect 
of healthcare quality is improving trust, [20] and consid-
ering trust as an outcome, there is a correlation between 
outcomes, satisfaction, and expectations [21]. Other 
researchers have noted that the mediator between quality 
and satisfaction is the fulfilment of patients’ expectations 
[22]. However, trust is a more complex issue than expec-
tations, as patients may be satisfied but may not trust 
their providers, or they may trust their providers but may 
not be satisfied [20, 23].

Expectations and trust play a significant role in the 
relationship between patient and doctor [24]. Physi-
cians, in turn, play an important role in influencing sat-
isfaction and meeting different types of expectations 
[25]. In one study, unmet expectations were associated 
with lower patient satisfaction and were more common 
among patients who lack trust in their doctors [26]. Con-
venience and confidence/trust in the ED doctors was 
one of the main reasons patients visited the ED [27]. 
Trust was found to be associated with physicians’ behav-
ior (honesty, competency, caring, communication) [28]. 
Physicians’ behavior, respect, thoroughness, caring and 
competence were found to be more important in building 
trust than necessary tests and procedures, privacy, and 
eye contact [29].

According to our results, we can conclude that both 
PQHC and satisfaction play important roles as media-
tors in understanding confidence/trust in the ED with 
different predictors. Nevertheless, there are only two 
common predictors that we can observe in the media-
tion models with both satisfaction and PQHC, namely, 
doctors (which has a greater effect on confidence/trust 
through satisfaction (21%) than through PQHC (19%)) 
and meeting expectations (which has a greater effect on 
confidence/trust through PQHC (22%) than through sat-
isfaction (18%)). Without satisfaction/PQHC as a media-
tor, the effect of doctors and meeting expectations on 
confidence/trust in the ED is explained by 45%/45% and 
43%/43%. Hence, there is something that unites these 

Table 1  Comparison between satisfaction and PQHC (mediation models)
Patient Satisfaction Antecedents Satisfaction Perceived Quality of 

Healthcare
Patient 
Satisfaction 
Consequencesr2

change 
(%)

r2 (%) r2
change (%) r2 (%)

Accessibility and availability 27% 65% Confidence/Trust
Privacy 41% 64% Confidence/Trust
Doctors 21% 66% 19% 64% Confidence/Trust
Information about possible delays in receiving treatment or waiting times 59% 61% Confidence/Trust
Waiting time for triage (perception) 48% 61% Confidence/Trust
Waiting time to be called back by the doctor after the examinations and/or 
tests (perception)

36% 63% Confidence/Trust

Meeting expectations 18% 61% 22% 65% Confidence/Trust
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two mediators (PQHC and satisfaction) in understanding 
confidence/trust in the ED.

Limitations
The data collection had some limitations, as it was con-
fined to one ED in one country. We only considered the 
Portuguese-speaking population who could answer the 
questions. In addition, the Portuguese healthcare system 
is characterized by the Beveridge model. Other coun-
tries with different healthcare systems may have different 
results. We chose a sample distribution with a 5% margin 
of error and a 95% confidence interval rather than a lower 
margin of error due to time and financial constraints.
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