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Abstract: Introduction: Patients’ satisfaction was extensively researched over the last decades,
given its role in building loyalty, compliance to treatment, prevention, and eventually higher
levels of wellbeing and improved health status. Patients’ feedback on the perceived quality of
health services can be incorporated into practice; therefore, understanding factors and mechanisms
responsible for patients’ satisfaction allows providers to tailor targeted interventions. Method:
A questionnaire assessing patients’ perception of the quality of health services was administered
to a country-representative sample of 1500 Romanian patients. Using a partial least squares—path
modeling approach (PLS-PM), with cross-sectional data. We developed a variance-based structural
model, emphasizing the mediating role of trust and satisfaction with various categories of health
services. Results: We confirmed the mediating role of trust in shaping the relationship between the
procedural accuracy of health professionals, along with the perceived intensity of their interaction
with patients, and patients’ experienced quality of the health services. We confirmed the mediating
role of satisfaction by the categories of services in the relationship between waiting time on the
premises, attention received, and the perceived reliability of the information received, as predictors,
and the experienced quality of the health services. In addition, indirect assessment of patients’
satisfaction is a good predictor for direct assessment, thereby affirming the idea that the results of the
two types of evaluations converge. Discussions: One of the most efficient solutions to increase both
patients’ satisfaction and their compliance is to empower the communication dimension between
patients and health practitioners. Given the non-linear relationships among variables. We advocate
that, unless the nature of the relationships between satisfaction and its predictors is understood,
practical interventions could fail. The most relevant variable for intervention is the degree of attention
patients perceive they received. We suggest three methods to turn waiting time into attention given
to patients.
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1. Introduction

Patients’ satisfaction was extensively researched over the last decades, with various systematic
reviews encompassing the most relevant studies in the field [1–4]. Satisfaction prompts loyalty,
compliance to treatment, and prevention [5], and it eventually translates into higher levels of wellbeing,
lower levels of out-of-pocket expenditures to manage unexpected health events, and improved health
status and happiness [6].
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Understanding factors and mechanisms responsible for patients’ satisfaction allows providers
to tailor targeted interventions [7] and helps health practitioners to improve their approach [8–10].
A prevalent research area is assessing patients’ satisfaction with separate categories of practitioners:
doctors [11,12], nurses [13], and doctors and nurses [14], as well as with various categories of services
or healthcare centers [15]. In this paper. We aim to explore the mechanisms that shape patients’
satisfaction, as well as patients’ self-perception of quality, taking into account their interaction with
three categories of health professionals: doctors, nurses, and hospital housekeepers.

Our contribution to the existing literature is multi-fold. Firstly. We explore, empirically,
how patients’ actual experience with health services shapes their perception of the quality of the
health services. Unlike most of the previous studies. We combine direct and indirect assessments [2].
We investigate how satisfied patients are with the services received, which is a direct assessment,
but we also ask the patients to rate different aspects of their experience, which is an indirect assessment
of their satisfaction.

In explaining how satisfaction and perceived quality of the health services are shaped. We combine
predictors coming from two different theoretical backgrounds: human capital and social capital. On the
one hand. We place waiting time on the premises, attention given to patients, and patients’ trust in the
information received from health professionals as dimensions related to human capital. On the other
hand. We place health professionals’ perceived procedural accuracy and support provided in their
interaction with patients as part of social capital.

Then, We look into potential mechanisms underlying the relationships between our predictors
and the perceived quality and identify two relevant mediators. Other studies also approached
research on patients’ satisfaction using structural modeling [16–21]. Based on the results. We inform
practical interventions.

The rest of the paper is organized as follows: the next section presents the conceptual model and
the literature review. Section 3 introduces the data, the measurement tools, and the method. Section 4
presents the results, while the last section concludes our research, suggests theoretical and practical
implications, and presents the limitations of our work.

2. Background

Our primary goal, the importance of which is supported in recent literature [22], is to identify
the determinants of patients’ perception of the experienced quality of health services (henceforth
EQ), which are relevant for practical interventions. We focus on patients’ perceived experience with
four types of health institutions: family physicians, specialists, hospitals, and laboratories. Firstly.
We examine how the patients’ perception of their experience and the health practitioners’ attitude
toward them [23] affect satisfaction with specific services, while also investigating their level of trust.
Secondly. We discuss how all these factors impact EQ. Figure 1 shows our conceptual model, along with
the research hypotheses, while Table 1 summarizes the main acronyms of the variables. The following
subsections discuss the role played by each variable included in our study and ground the research
model in the existing literature. We explain the mediating role of two latent variables as mechanisms
that can explain the relationship between the EQ and its predictors.
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Table 1. Latent variables measurement.

Latent Variable Acronym Measurement Items (Likert 1–5)

Perceived intensity of interaction (PII)

To what extent did you discuss with health professionals regarding
the following?

PII1 The solution to your health issue

PII2 The treatment/medication for your
health issue

Trust (TRUST)

According to your personal experience, rate the level of trust you have in the
following categories of health professionals:

TRUST_DOCTORS Doctors

TRUST_NURSES Nurses

TRUST_HH Hospital housekeepers

Procedural accuracy —doctors (PAD)

PAD1 The doctor acted professionally

PAD2 The doctor observed confidentiality

PAD3
The doctor informed you about all
possible risks and alternatives related
to your treatment

Procedural accuracy —nurses (PAN)

PAN1 The nurse acted professionally

PAN2 The nurse observed confidentiality

PAN3
The nurse informed you about all
possible risks and alternatives related
to your treatment

Hospital housekeepers’ support (HHS)
HHS1 The hospital housekeepers acted

professionally

HHS2 The hospital housekeepers helped
you effectively

Waiting time on the premises (WTP)

According to your experience, when confronted with a medical situation,
how do you rate the waiting time inside the building in each of the
following cases? (1—very short; 5—very long)

WTP1 Family physicians

WTP2 Specialists

WTP3 Hospital

WTP4 Laboratory

Satisfaction by category of services (SCS)

How do you rate the quality of the health services you received from the
following sources?

SCS1 Family physicians

SCS2 Specialists

SCS3 Hospital

SCS4 Laboratory

Attention (ATT)

According to your experience, when confronted with a medical situation,
how do you rate the attention you received in each of the following cases?

ATT1 Family physicians

ATT2 Specialists

ATT3 Hospital

ATT4 Laboratory

Perceived information reliability (PIR)

To what extent do you trust information from the following sources?

PIR1 Family physicians

PIR2 Specialists
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Figure 1. Conceptual research model and hypotheses.

2.1. Waiting Time, Attention, and Information Reliability

Waiting time on the premises (henceforth WTP), and attention received by patients in their
interaction with health professionals (henceforth ATT) are both documented in the literature as
building satisfaction [24,25]. Apart from that, lay-people experience information asymmetrically
when relating to health services. Although they need the health practitioner to provide reliable
information and psychological comfort, patients are increasingly skeptical about expert opinions,
want more autonomy, and are eager to choose between different options presented by the health
professionals [26]. The perceived quality of the actual interaction of patients with their doctor influences
both the satisfaction and the level of concern about one’s health. The quality of this interaction is
assessed differently by the doctor and the patient; what the patient views as important may be different
from what the physician thought was important. We set perceived information reliability (henceforth
PIR) as the predictor and set the first three hypotheses as follows:

Hypothesis 1 (H1). WTP is negatively correlated with EQ.

Hypothesis 2 (H2). ATT is positively correlated with EQ.

Hypothesis 3 (H3). PIR is positively correlated with EQ.

2.2. Perceived Interaction and Health Professionals’ Procedural Accuracy

Social capital covers the level of civic participation, trust, and social networks existing within
specific communities. Social capital can be regarded as a property of an individual providing access to
different resources [27], or Putnam’s five-dimensions perspective [28,29], or a group perspective [30].
Regardless of its conceptualization, social capital is responsible for the perception of quality in health
services [31].

In this context. We refer to social capital as the relationship between health practitioners and
patients [32]. Using McKenzie’s three-dimensional model. We measured patients’ perception toward
professionals’ procedural accuracy (henceforth PAD for medical doctors; PAN for medical nurses) and
support (HHS for hospital housekeepers), as reflected in their interpersonal relationships. These are all
documented as predictors of satisfaction and perceived quality [33,34]. McKenzie’s model was chosen
because it includes a structural and cognitive dimension, a bonding and bridging dimension, and a
horizontal and vertical dimension, which we found to be the best fit for our conceptualization. We also
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measured the extent to which patients valued the information exchange with these professionals,
concerning their intimate issues, medication, and treatment [35], and we labeled this variable “perceived
intensity of interaction” (henceforth PII). We build our argument on the idea that, in the first instance,
information asymmetry exists between the patient and health professional. The gap decreases through
communication, in turn developing the patient’s confidence [36,37] and the perception of better
control [38]. In this context, the following four hypotheses were proposed:

Hypothesis 4 (H4). PII is positively correlated with EQ.

Hypothesis 5 (H5). PAD is positively correlated with EQ.

Hypothesis 6 (H6). PAN is positively correlated with EQ.

Hypothesis 7 (H7). HHS is positively correlated with EQ.

2.3. The Mediating Effect of Satisfaction by Category of Services and Trust

The ability to find answers to patients’ problems provides the cornerstone to developing trust
in professionals’ expertise and experience. It also makes patients see the health professionals’
recommendations and information as reliable, which, in turn, plays a crucial role in patients’
assessment of service quality and results in satisfaction [39–41]. In our paper. We measured patients’
satisfaction by the category of services (henceforth SCS), referring, in particular, to family physicians,
specialists, hospital services, and laboratories. The process of value creation in vulnerable customers is
important [42], and previous research showed that competent delivery of professional health services
develops trust (henceforth TRUST) in patients [43]. As a result, the final nine hypotheses were
as follows:

Hypothesis 8 (H8). SCS is positively correlated with EQ.

Hypothesis 9 (H9). TRUST is positively correlated with EQ.

Hypothesis 10 (H10). WTP is negatively correlated with SCS.

Hypothesis 11 (H11). ATT is positively correlated with SCS.

Hypothesis 12 (H12). PIR is positively correlated with SCS.

Hypothesis 13 (H13). PII is positively correlated with TRUST.

Hypothesis 14 (H14). PAD is positively correlated with TRUST.

Hypothesis 15 (H15). PAN is positively correlated with TRUST.

Hypothesis 16 (H16). HHS is positively correlated with TRUST.

2.4. Control Variables

There is conflicting evidence regarding gender and age as predictors of patients’ satisfaction and
their experience with the quality of healthcare services. Some studies found that older patients tend
to be more satisfied [44,45], but the results were context-dependent. Similarly, there is no consensus
about possible gender differences, although some studies reported men as slightly more satisfied than
women [46].
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Measuring patients’ experience is also sensitive to the moment of measurement. If an experience is
not measured at the very moment of its end, then memory self-evaluation and experience self-evaluation
compete for how the experience is recalled [47]. In line with Kahneman et al.’s findings [41], other studies
analyzing the patients’ account of their last consultation also documented the experienced utility and
the remembered utility [48]. Differentiating between patients’ perception and patients’ experiences
with medical care is of paramount importance; while the patients’ perception deals with expectations
and a subjective check against reality (what was actually happening), the patients’ experiences are
merely a kind of reflection of what happened to them and if their needs were met. Sometimes patients
might overrate satisfaction due to different biases.

People adopt general categories to organize their memories about other people or experiences in
social contexts. The individual acts in a socially determined framework based on their expectations
about a particular situation [49]. Although effective most of the time, this strategy has the potential
to generate false memories, because sometimes people remember category-consistent information
that never occurred in that context [50]. To control the potential effects of assessing the respondents’
experience after it occurred. We included a dummy variable indicating whether or not the respondents
had contact with medical services in the last 12 months.

3. Data, Measurement, and Method

3.1. Data

We collected data through a questionnaire comprising 27 questions aimed at assessing 10 different
dimensions of the perceived quality (henceforth PQ) of the Romanian health services. The questionnaire,
available in the Supplementary Materials, followed the logic of the conceptual model presented
in Figure 1, and previous studies provided valuable guidance in developing the items included
in Table 1 [51–54]. The original questionnaire was developed in the Romanian language and discussed
with representatives of the Romanian Authority for Quality Management in Healthcare, for content
validation. Then, a pilot study conducted with 30 respondents confirmed that the questions were
articulately phrased.

3.2. Imputation

Among the 1500 respondents, some did not respond to several questions. The number of
missing answers varied by question, from 11 to 250. Handling missing data is a common problem
in social sciences. The literature addresses this challenge in three ways: deleting observations with
missing entries and working with the complete cases only, weighting, and imputation [55]. In this
research. We used the first and third strategies. For the third strategy. We implemented two types
of imputation: arithmetic mean and multiple regression imputation [56,57]. To account for potential
biases. We compared the estimation obtained in the “complete case” condition, with the estimations
obtained in the two “imputation” conditions. We found no significant differences in our results.

3.3. Measurement

We looked at the degree of satisfaction in patients using two approaches. To measure overall
satisfaction indirectly. We asked the respondents to rate their first-hand EQ of the Romanian public
health services. Then. We asked them to self-assess their satisfaction by category of services provided
by family physicians, specialists, hospital services, and laboratories. The measurement was on a
1–5 Likert scale (1—“totally unsatisfied”, 5—“very satisfied”). The latent predictors involved in our
analysis were measured based on the items presented in Table 1. The items mirror similar measures
used in previous studies [35,58–60]; however, in this particular form, they are our contributions.
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3.4. Method

The partial least squares-path modeling approach (PLS–PM) technique [61–66] was used to explore
the mediation effect of TRUST and SCS on EQ. The PLS–PM analysis performed in our paper aimed
at estimating theoretically established relationships, by maximizing the explained variance of the
dependent, endogenous latent variables, with EQ as the primary explained variable, and SCS and
TRUST serving as mediators in our case. We found this method appropriate for testing our model as it
is preferred whenever the theoretical background is insufficient, the measures do not conform to a
specific model, and the variables do not fit a certain distribution [67]. A detailed description of the
advantages of this method can be found in Reference [68].

The estimation method is an iterative algorithm based on ordinary least squares. Any PLS–PM
model consists of two parts: an outer or measurement model and an inner or structural model.
The outer model assesses the relationships of the latent constructs with their respective indicator
manifest variables in terms of composite indices, while the inner model estimates the relationships
among the latent variables themselves. The results of each stage are discussed in the subsequent
sub-sections. We preliminary explored our data using R software version 3.4.3 (R Foundation for
Statistical Computing, Viena, Austria), with the “plspm” package and the “plsdepot” package;
then. We estimated our final models using WarpPLS version 6.0 software (http://www.warppls.com).
The statistical inference of the results was based on a bootstrapping procedure with 999 repetitions.

The algorithm works with standardized data, namely, data transformed in such a way that each
indicator has a mean zero and a standard deviation of 1, and it is able to capture linear and non-linear
relationships among variables. In handling non-linear relationships, for each set of latent variables
LV1, LV2, . . . , LVk, WarpPLS identifies a set of functions, F1, F2, . . . , Fk and a set of coefficients p1, p2,
. . . , pk such that a concept latent variable LVc (the outcome) can be expressed as LVc = p1 × F1(LV1) +

p2 × F2(LV2) + . . . + Pk × Fk(LVk) + E. Here, the p-values are path coefficients, and E is the error term.
Depending on the estimation algorithm implemented for the inner model, the functions F1, F2, . . . , Fk

can take U shapes (in Warp2 mode) or S shapes (in Warp3 mode) [69].

4. Results

Our final sample consisted of 1500 respondents (see Table 2 for descriptive statistics) representative
of the Romanian population. The sampling was probabilistic, random, and stratified (regional, county
level, and village/city level). We used a paper-and-pen approach, and the Romanian Center for Urban
and Regional Sociology collected our data.
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Table 2. Descriptive statistics.

Variable Frequency

Gender
Female 58.9%
Male 41.1%

Civil status
Married 61.9%
Divorced 5.8%
Unmarried 14.0%
Consensual union 2.1%
Other 15.9%

Social status
Similar to other families 61.3%
Above average 15.0%
Among the wealthiest 0.8%
Among the poorest 3.5%
Under average 16.0%

Education
Maximum 10 years 30.5%
High school 27.5%
Vocational school 26.7%
Bachelor 12.8%
Master 2.4%

Sector
Public 13.5%
Private 28.2%
Do not work 58.3%

Home place (# inhabitants)
Village 58.7%
100–200 7.9%
30–100 8.9%
>200 16.9%
<30 7.5%

4.1. Measurement Stage (Outer Model)

The performance of the measurement was assessed using Cronbach’s alpha, a measure of internal
consistency showing how closely related the manifest variables are in a specific group, the composite
reliability index, showing the amount of total true score variance capture in a latent construct out of
the total variance of the scale, and average variance extracted (AVE), showing how much variance is
captured by a construct in relation to the variance due to the measurement errors. Our latent variables
were suitable for measurement, as evidenced by the actual and the recommended values for each
reliability index (Table 3). The only exception was WTP, for which Cronbach’s alpha and the average
variance extracted were below the thresholds. Given the small number of items involved in this latent
variable. We relied on the theoretical recommendation [70] and kept it in the analysis.
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Table 3. Reliability of the measurement.

Variable 1 Cronbach’s Alpha
(* > 0.7)

Composite Reliability
Index (* > 0.7)

Average Variance
Extracted (* > 0.5)

PII 0.949 0.975 0.951
TRUST 0.861 0.916 0.784

PED 0.895 0.935 0.827
PAN 0.891 0.932 0.822
HHS 0.935 0.969 0.939
WTP 0.579 0.760 0.446
SCS 0.791 0.865 0.616
ATT 0.819 0.881 0.649
PIR 0.691 0.866 0.764

* Recommended value. 1 See Table 1 for definitions of variables.

After applying a reflective measurement. We found that the manifest variables loaded into their
corresponding latent constructs with at least 0.7 (Table S1) and were statistically significant. The only
exception was for the latent variable WTP, for which the manifest items “waiting time to family doctors”
and “waiting time to laboratories” showed loadings below 0.7. Despite the minor non-conformity
in the loadings, these items were still statistically significant; thus. We kept them in the analysis.
This stage confirmed the convergent validity of our measurement, showing that the items belonging to
a specific construct were in fact related to that construct.

For discriminant validity. We found that the correlations of the latent variables were high (Table 4).
In addition, all the diagonal values were higher than the corresponding off-diagonal values, and none
of the off-diagonal values were higher than 0.8 [71]. This result shows that the constructs did not share
the same type of items and that they were conceptually distinct.

Table 4. Discriminant validity: correlations among latent variables with square roots of AVEs 1.

Variable 2 PII TRUST PAD PAN HHS WTP SCS ATT PIR

PII 0.975 0.388 0.385 0.323 0.223 −0.178 0.440 0.445 0.313
TRUST 0.388 0.885 0.478 0.494 0.393 −0.264 0.520 0.548 0.402

PAD 0.385 0.478 0.909 0.752 0.441 −0.245 0.445 0.637 0.507
PAN 0.323 0.494 0.752 0.906 0.597 −0.253 0.423 0.576 0.425
HHS 0.223 0.393 0.441 0.597 0.969 −0.151 0.270 0.420 0.296
WTP −0.178 −0.264 −0.245 −0.253 −0.151 0.667 −0.278 −0.345 −0.184
SCS 0.440 0.520 0.445 0.423 0.270 −0.278 0.785 0.584 0.379
ATT 0.445 0.548 0.637 0.576 0.420 −0.345 0.584 0.806 0.505
PIR 0.313 0.402 0.507 0.425 0.296 −0.184 0.379 0.505 0.874

1 Average variance extracted. 2 See Table 1 for definitions of variables.

4.2. The Inner (Structural) Model

Table 5 presents the coefficients of the estimated model. On the one hand. We discuss the
total effect of each predictor on the perception of the overall quality; then. We deconstruct each
total effect in terms of sum of direct effects and indirect effects, via mediators. On the other hand.
We discuss the results in terms of effect sizes. This is important for managerial implications, as not all
the statistically significant predictors are suitable for interventions, but only those with effect sizes
beyond a certain threshold.
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Table 5. The coefficients of the structural model.

Variable 1
Direct Effects Indirect Effects Total Effects

TRUST Quality by Specialization Overall Quality Overall Quality Overall Quality

TRUST - - 0.182 *** (<0.001) - 0.182 *** (<0.001)

SCS - - 0.274 *** (<0.001) - 0.274 *** (<0.001)

PII 0.226 *** (<0.001) - 0.039 (0.066) 0.041 * (0.012) 0.080 *** (<0.001)

PAD 0.176 *** (<0.001) - 0.086 *** (<0.001) 0.032 * (0.039) 0.118 *** (<0.001)

PAN 0.194 *** (<0.001) - 0.002 (0.463) 0.035 * (0.026) 0.038 (0.072)

HHS 0.150 *** (<0.001) - 0.024 (0.180) 0.027 (0.067) 0.051 * (0.024)

WTP - −0.140 *** (<0.001) −0.050 * (0.027) −0.038 * (0.017) −0.088 *** (<0.001)

ATT - 0.474 *** (<0.001) 0.075 ** (0.002) 0.130 *** (<0.001) 0.205 *** (<0.001)

PIR - 0.114 *** (<0.001) 0.016 (0.271) 0.031 * (0.044) 0.047 * (0.034)

Need for medical services - - -
No Reference Reference
Yes −0.066 ** (0.005) −0.066 ** (0.005)

AGE - - 0.052 * (0.022) - 0.052 * (0.022)

GENDER: - - -
Male Reference Reference

Female −0.016 (0.270) −0.016 (0.270)

R2/Adjusted R2 37% 33% 34% - -
1 See Table 1 for definitions of variables. *** p < 0.001; ** p < 0.01; * p < 0.05; p < 0.10.
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The R2 values reported in Table 5 indicate a good explanatory power; our structural model
explained 34% of the variations in how patients perceive the overall quality of the Romanian health
services, and more than 30% of the variation in each mediator. For total effects. We found that PAN
was the only category that did not affect EQ. The rest of the predictors were statistically significant.

WTP was negatively correlated with EQ which confirmed hypothesis H1. ATT was positively
correlated with EQ; thus, H2 was accepted. For total effect, PIR was positively correlated with EQ;
thus, H3 was confirmed. PII, PAD, and HHS were positively correlated with EQ, thereby confirming
H4, H5, and H7. Although PAN held a positive coefficient, the corresponding p-value showed that the
relationship was not statistically significant, failing to confirm H6.

When deconstructing the total effect into direct and indirect effects via the mediators, both TRUST
and SCS were statistically significant in explaining EQ, in turn, confirming H8 and H9, respectively.
Each of the predictors of these mediators was statistically significant; thus, the hypotheses H10–H16
were accepted.

4.3. The Mediating Effects

Table 5 shows that, after controlling for the first mediator TRUST, the direct effect of the predictors
became largely insignificant, except for PAD. The result shows that higher levels of PII, PAN, and HHS
developed higher levels of TRUST, which, in turn, resulted in higher levels of EQ. Our result concurs with
previous findings that proved the mediating role of the social environment in healthcare settings [72].

Similarly, after controlling for the second mediator, SCS. We found that the direct effect of PIR
remained statistically insignificant. In other words, it is not the perceived information reliability per se
that shaped EQ, but PIR developed SCS, which, in turn, led to higher levels of EQ. This result also
concurs with previous findings, showing that, although patients’ trust in healthcare professionals is
not related to their health outcomes, the patients report higher satisfaction when their trust in the
professionals is higher [73].

Some other relationships were only partially mediated; the direct effect of PAD on EQ did not lose
its significance after extracting the indirect effect via the mediator. The same result held for WTP and
ATT; the direct effects of these predictors remained significant after controlling for the mediator.

Table 6 presents the effect sizes of each predictor on the corresponding dependent variable.
These values are very useful in deciding which predictor can serve as a potential target for interventions.
When lower than 0.02, the effect of the corresponding predictor on the outcome variable is too small to
allow for interventions; effects that range between 0.02 and 0.15 are small, those between 0.15 and
0.35 are moderate, and those above 0.35 are strong [74]. Here, the ATT had the highest effect size,
0.279, which can be classified as moderate. SCS was also important, with an effect size of 0.137. Small,
but still reasonable candidates for interventions were represented by all the variables whose effect
sizes listed in Table 6 were higher than 0.02. The implications of these values are discussed in terms of
practical and managerial interventions in the last section of this paper.

Figures 2 and 3 capture a very important result of our research. While the initial research
model assumed linear relationships among variables. We found that two of them were non-linear,
including the relationship between PAD and EQ and that between WTP and EQ. Table 5 shows that
the relationship between PAD and EQ was positive and statistically significant, in terms of both a
direct effect and a total effect. The results imply that, as the score for PAD increased, the score for EQ
increased as well, at a constant rate. What Figure 2 shows instead is that the direct relationship between
these two variables held only if PAD went above a certain threshold. Moreover, the relationship was
barely linear and could be characterized by two different slopes: 0.06 when the score of the perceived
doctors’ attitude range was between −3.30 and −1.61 (standardized values), and 0.09 beyond this
value. Furthermore, since the curve was convex between −3.30 and −1.61 and concave above −1.61.
We expected that the increase in the overall satisfaction was steeper in the first case and slower in the
second case.
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Table 6. Effect sizes of direct effects.

Variable 1 Effect Sizes of Direct Effects

TRUST Quality by Specialization Overall Quality

TRUST - - 0.083
SCS - - 0.137
PII 0.091 - 0.012

PAD 0.085 - 0.034
PAN 0.096 - 0.001
HHS 0.063 - 0.007
WTP - 0.050 0.014
ATT - 0.279 0.033
PIR - 0.043 0.004

Need for medical
services - - 0.004

Age - - 0.008
Gender - - 0.001

1 See Table 1 for definitions of variables.
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Figure 2. The non-linear relationship between procedural accuracy—doctors (PAD) and patients’
perception of the experienced quality of health services (EQ).

Similarly, the assumed linear relationship between WTP and EQ was negative. Figure 3 shows,
however, that there were three different regions where the negative relationships can be discussed.
When the standardized score for WTP was lower than −1.49, the relationship could be described
by a decreasing convex function, with a variable slope of −0.20, if the standardized score for WTP
ranged between −2.79 and −2.25 (holding also for scores ranging between 1.82 and 2.34, but with
a concave shape), and a variable slope of −0.10, for the interval between −2.25 and −1.49. If the
standardized score for WTP ranged between −1.49 and 1.82, there was no statistically significant
relationship. The implications of the results presented in Figures 2 and 3 are discussed in the section
devoted to practical implications (Section 5.1).
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5. Discussion, Conclusions and Future Research

Our study explored patients’ experience with the quality of the healthcare services in Romania.
We considered two categories of predictors. One category was related to human capital, expressed
as ATT, WTP, and PIR. The other category was related to social capital and was expressed as the PII
between patients and health professionals and health professionals’ procedural accuracy and provided
support. We found that TRUST partially mediated the relationship between human capital dimensions
and EQ of health services. Similarly, satisfaction by SCS partially mediated the relationship between
social capital dimensions and patients’ EQ with healthcare services.

We combined direct and indirect measurements of patients’ satisfaction into a structural equation
model, aiming to assess patients’ EQ of health services in Romania. We found that direct assessment
was a good predictor for the indirect assessment, thereby confirming the conclusion that the results of
these two types of evaluations do not converge [2]. Moreover. We identified two mechanisms through
which the relationship holds. Our result may confirm that there is a certain wisdom of patients that
eventually makes the measurements consistent [75].

5.1. Practical and Managerial Implications

Although using patients’ perspective for improvement is still debated [76], the attempt to use
their feedback for simple and practical solutions is an ongoing preoccupation [77]. Given the nature of
our results, our recommendations are rather concrete. The effect sizes presented in Table 6 showed
that the PAN ranked first in developing trust in patients, then PAD, followed by HHS. Although
the effect sizes were small, they were still suitable for practical interventions. We can advance the
idea that one of the most efficient solutions to increase patients’ satisfaction and their compliance is
to improve nurses’ communication skills. Similar arguments emphasize that reducing information
asymmetry through communication with health professionals has a positive impact on patients, which,
in turn, increases their satisfaction via trust as a valuable mediator. The implication of this result goes
hand in hand with the previous result, pointing toward empowering the communication dimension
between patients and health practitioners. Our conclusion aligns with one of the main current research
trends, namely, transforming the human side of services [78] and addressing patient’s concerns in a
patient-centered way.

One of the most important results regards the second mediator, patients’ satisfaction with health
services by specialization. Although many studies emphasize the negative correlation between waiting
time and patients’ contentment. We found that the most relevant variable in our case was the degree
of attention patients perceive that they received, once the contact with the health practitioner was
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established. This result suggests that, even with scarce healthcare resources, patients’ satisfaction
can be sustained by the quality of attention and care they receive. Our result concurs with other
findings [79] and suggests that, by turning waiting time into attention received, patients’ satisfaction
can increase. We propose three methods to achieve this goal: (1) informing the patient regarding
the reasons for which he/she must wait, shows respect and consideration; (2) by using waiting time
to answer specific questions regarding their health problems, the patients can focus on that specific
task, rather than on the unpredictable end of the waiting; (3) loyal patients who return to the same
medical center can valuably use their waiting time to fill questionnaires regarding their compliance
with treatment. Satisfied patients are more adherent to treatment and physician recommendations and
more loyal to the respective medical professional and facility. Thus, patient satisfaction contributes to
the patient’s experience.

All these suggestions are not only meant to engage the patients as active rather than passive
participants, and enhance their involvement, but they are also very useful for the health practitioners.
Although patients often miss relevant aspects in their discussion with the doctors, given the time
constraints and the stress involved in medical evaluations, additional information would improve the
health practitioner’s medical efficiency.

Our results showed that some of the relationships involved in our model were non-linear, as
illustrated in Figures 2 and 3. In turn, this suggests that, by both decreasing waiting time and improving
the attitude of medical doctors, higher levels of patients’ satisfaction are expected. Conversely, due to
non-linearity, the efficiency of these two interventions depends on the initial values of the predictors.
Practical interventions aimed at reducing waiting time need to be tailored to ensure that the result falls
in the area of relevant intervention (more precisely, scores ranging between −2.79 and −1.49, or between
1.82 and 2.34, as Figure 3 shows). If the intervention ends up with scores between −1.49 and 1.82, it will
not have any significant impact on patients’ satisfaction, although it will entail costs. A similar type of
reasoning applies to the other non-linear relationships. The most important conclusion derived from
our study is that, unless the nature of relationships among the predicting variables and satisfaction is
understood, practical interventions could fail to yield positive results. Other studies presented the
importance of accounting for non-linear relationships, in particular, when proper interventions should
be tailored [80] and provide insights into the advantages of warping over segmentation analysis [81].
Our findings confirm the concerns of other researchers regarding the problems that may arise whenever
the relationships among variables are not correctly specified [82].

5.2. Limitations and Future Research

Measuring patients’ satisfaction is a complex task, highly dependent on the type of
measurement, moment of measurement, type of services, or context [83]. Although our sample was
country-representative, our results hold within the limits of the instrument we used and considering
that the presence of missing data required imputation procedures. Another important limitation is
that, in our attempt to combine direct and indirect measurements. We did not target very specific
experiences, but rather overall perceptions. Nevertheless. We see our results as valuable in terms of
theoretical contributions and practical and managerial implications.

Supplementary Materials: The following are available online at http://www.mdpi.com//17/1/152/s1, Table S1:
Conceptual research model and hypotheses.

Author Contributions: Conceptualization, E.D. and V.M.; data curation, E.D.; funding acquisition, M.B. and V.C.;
investigation, E.D., V.M., and M.B.; methodology, E.D., V.M., and M.B.; project administration, V.M. and M.B.;
resources, V.C.; writing—original draft, E.D.; writing—review and editing, E.D., V.M., M.B., and V.C. All authors
have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Romanian National Authority for Quality Management in Healthcare
(grant number 219/28.03.2018).

Conflicts of Interest: The authors declare no conflict of interest. The founding sponsors had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, and in the
decision to publish the results.

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 December 2019                   doi:10.20944/preprints201912.0347.v1

http://www.mdpi.com//17/1/152/s1
https://doi.org/10.20944/preprints201912.0347.v1


15 of 18

References

1. Al-Abri, R.; Al-Balushi, A. Patient Satisfaction Survey as a Tool towards Quality Improvement. Oman Med. J.
2014, 29, 3–7. [CrossRef] [PubMed]

2. Pascoe, G.C.; Attkisson, C.C.; Roberts, R.E. Comparison of indirect and direct approaches to measuring
patient satisfaction. Eval. Program Plan. 1983, 6, 359–371. [CrossRef]

3. Sitzia, J.; Wood, N. Patient satisfaction: A review of issues and concepts. Soc. Sci. Med. 1997, 45, 1829–1843.
[CrossRef]

4. White, L.; Gill, L. A critical review of patient satisfaction. Leadersh. Health Serv. 2009, 22, 8–19.
5. Aljaberi, M.A.; Juni, M.H.; Al-Maqtari, R.A.; Lye, M.S.; Saeed, M.A.; Al-Dubai, S.A.R.; Kadir Shahar, H.

Relationships among perceived quality of healthcare services, satisfaction and behavioural intentions of
international students in Kuala Lumpur, Malaysia: A cross-sectional study. BMJ Open 2018, 8, e021180.
[CrossRef]

6. Chen, Q.; Beal, E.W.; Okunrintemi, V.; Cerier, E.; Paredes, A.; Sun, S.; Olsen, G.; Pawlik, T.M. The Association
between Patient Satisfaction and Patient-Reported Health Outcomes. J. Patient Exp. 2018, 6. [CrossRef]

7. Chiou, S.-J.; Lee, P.-C.; Chang, Y.-H.; Huang, P.-S.; Lee, L.-H.; Lin, K.-C. Assessment of patient experience
profiles and satisfaction with expectations of treatment effects by using latent class analysis based on a
national patient experience survey in Taiwan. BMJ Open 2019, 9, e023045. [CrossRef]

8. Dekkers, T.; Hertroijs, D.F.L. Tailored Healthcare: Two Perspectives on the Development and Use of Patient
Profiles. Adv. Ther. 2018, 35, 1453–1459. [CrossRef]

9. Elissen, A.; Hertroijs, D.; Shaper, N.; Vrijhoef, H.; Ruwaard, D. Profiling Patients’ Healthcare Needs to
Support Integrated, Person-Centered Models for Long-Term Disease Management (Profile): Research Design.
Int. J. Integr. Care 2016, 16, 1.

10. Hockey, P.M.; Marshall, M.N. Doctors and quality improvement. J. R. Soc. Med. 2009, 102, 173–176. [CrossRef]
11. Kahana, B.; Yu, J.; Kahana, E.; Langendoerfer, K.B. Whose advocacy counts in shaping elderly patients’

satisfaction with physicians’ care and communication? Clin. Interv. Aging 2018, 13, 1161–1168. [CrossRef]
[PubMed]

12. Sparkes, S.P.; Atun, R.; Bärnighausen, T. The impact of the Family Medicine Model on patient satisfaction in
Turkey: Panel analysis with province fixed effects. PLoS ONE 2019, 14, e0210563. [CrossRef] [PubMed]

13. Karaca, A.; Durna, Z. Patient satisfaction with the quality of nursing care. Nurs. Open 2019, 6, 535–545.
[CrossRef] [PubMed]

14. Laurant, M.G.; Hermens, R.P.; Braspenning, J.C.; Akkermans, R.P.; Sibbald, B.; Grol, R.P. An overview of
patients’ preference for, and satisfaction with, care provided by general practitioners and nurse practitioners.
J. Clin. Nurs. 2008, 17, 2690–2698. [CrossRef] [PubMed]

15. Thornton, R.D.; Nurse, N.; Snavely, L.; Hackett-Zahler, S.; Frank, K.; DiTomasso, R.A. Influences on patient
satisfaction in healthcare centers: A semi-quantitative study over 5 years. BMC Health Serv. Res. 2017, 17,
361. [CrossRef]

16. Aragon, S.J.; Gesell, S.B. A Patient Satisfaction Theory and Its Robustness across Gender in Emergency
Departments: A Multigroup Structural Equation Modeling Investigation. Am. J. Med. Qual. 2003, 18,
229–241. [CrossRef]

17. Dang, B.N.; Westbrook, R.A.; Black, W.C.; Rodriguez-Barradas, M.C.; Giordano, T.P. Examining the Link
between Patient Satisfaction and Adherence to HIV Care: A Structural Equation Model. PLoS ONE 2013, 8,
e54729. [CrossRef]

18. Fenlon, M.R.; Sherriff, M. An investigation of factors influencing patients’ satisfaction with new complete
dentures using structural equation modelling. J. Dent. 2008, 36, 427–434. [CrossRef]

19. Hölzel, L.P.; Kriston, L.; Härter, M. Patient preference for involvement, experienced involvement, decisional
conflict, and satisfaction with physician: A structural equation model test. BMC Health Serv. Res. 2013, 13,
231. [CrossRef]

20. Sahin, B.; Yilmaz, F.; Lee, K.-H. Factors Affecting Inpatient Satisfaction: Structural Equation Modeling. J. Med.
Syst. 2006, 31, 9–16. [CrossRef]

21. Yamaga, E.; Sato, Y.; Minakuchi, S. A structural equation model relating oral condition, denture quality,
chewing ability, satisfaction, and oral health-related quality of life in complete denture wearers. J. Dent. 2013,
41, 710–717. [CrossRef] [PubMed]

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 December 2019                   doi:10.20944/preprints201912.0347.v1

http://dx.doi.org/10.5001/omj.2014.02
http://www.ncbi.nlm.nih.gov/pubmed/24501659
http://dx.doi.org/10.1016/0149-7189(83)90015-0
http://dx.doi.org/10.1016/S0277-9536(97)00128-7
http://dx.doi.org/10.1136/bmjopen-2017-021180
http://dx.doi.org/10.1177/2374373518795414
http://dx.doi.org/10.1136/bmjopen-2018-023045
http://dx.doi.org/10.1007/s12325-018-0765-2
http://dx.doi.org/10.1258/jrsm.2009.090065
http://dx.doi.org/10.2147/CIA.S165086
http://www.ncbi.nlm.nih.gov/pubmed/29983551
http://dx.doi.org/10.1371/journal.pone.0210563
http://www.ncbi.nlm.nih.gov/pubmed/30699131
http://dx.doi.org/10.1002/nop2.237
http://www.ncbi.nlm.nih.gov/pubmed/30918704
http://dx.doi.org/10.1111/j.1365-2702.2008.02288.x
http://www.ncbi.nlm.nih.gov/pubmed/18647199
http://dx.doi.org/10.1186/s12913-017-2307-z
http://dx.doi.org/10.1177/106286060301800603
http://dx.doi.org/10.1371/journal.pone.0054729
http://dx.doi.org/10.1016/j.jdent.2008.02.016
http://dx.doi.org/10.1186/1472-6963-13-231
http://dx.doi.org/10.1007/s10916-006-9038-8
http://dx.doi.org/10.1016/j.jdent.2013.05.015
http://www.ncbi.nlm.nih.gov/pubmed/23747823
https://doi.org/10.20944/preprints201912.0347.v1


16 of 18

22. Prabhu, K.L.; Cleghorn, M.C.; Elnahas, A.; Tse, A.; Maeda, A.; Quereshy, F.A.; Okrainec, A.; Jackson, T.D.
Is quality important to our patients? The relationship between surgical outcomes and patient satisfaction.
BMJ Qual. Saf. 2018, 27, 48–52. [CrossRef] [PubMed]

23. Harbishettar, V.; Krishna, K.R.; Srinivasa, P.; Gowda, M. The enigma of doctor-patient relationship. Indian J.
Psychiatry 2019, 61, S776–S781. [PubMed]

24. Nottingham, Q.J.; Johnson, D.M.; Russell, R.S. The Effect of Waiting Time on Patient Perceptions of Care
Quality. Qual. Manag. J. 2018, 25, 32–45. [CrossRef]

25. Xie, Z.; Or, C. Associations between Waiting Times, Service Times, and Patient Satisfaction in an Endocrinology
Outpatient Department: A Time Study and Questionnaire Survey. Inq. J. Health Care Organ. Provis. Financ.
2017, 54, 0046958017739527. [CrossRef] [PubMed]

26. Lupton, D. Consumerism, reflexivity and the medical encounter. Soc. Sci. Med. 1982 1997, 45, 373–381.
[CrossRef]

27. Bourdieu, P. Forms of Capital. In Handbook of Theory and Research for the Sociology of Education; Greenwood:
New York, NY, USA, 1986; pp. 241–258.

28. Allik, J.; McCrae, R.R. (Eds.) A Five-Factor Theory Perspective. In The Five-Factor Model of Personality Across
Cultures; International and Cultural Psychology Series; Springer: Boston, MA, USA, 2002; pp. 303–322.
ISBN 978-1-4615-0763-5.

29. Putnam, R. Making Democracy Work: Civic Traditions in Modern Italy; Princeton University Press: Princeton,
NJ, USA, 1993.

30. De Silva, M.J.; McKenzie, K.; Harpham, T.; Huttly, S.R.A. Social capital and mental illness: A systematic
review. J. Epidemiol. Community Health 2005, 59, 619–627. [CrossRef]

31. Hammer, A.; Arah, O.A.; DerSarkissian, M.; Thompson, C.A.; Mannion, R.; Wagner, C.; Ommen, O.; Sunol, R.;
Pfaff, H.; DUQuE Project Consortium. The Relationship between Social Capital and Quality Management
Systems in European Hospitals: A Quantitative Study. PLoS ONE 2013, 8, e85662. [CrossRef]

32. Looman, W.S.; Lindeke, L.L. Health and social context: Social capital’s utility as a construct for nursing and
health promotion. J. Pediatric Health Care 2005, 19, 90–94. [CrossRef]

33. Harpole, L.H.; Orav, E.J.; Hickey, M.; Posther, K.E.; Brennan, T.A. Patient satisfaction in the ambulatory
setting. Influence of data collection methods and sociodemographic factors. J. Gen. Intern. Med. 1996, 11,
431–434. [CrossRef]

34. Ye, J.; Shim, R. Perceptions of Health Care Communication: Examining the Role of Patients’ Psychological
Distress. J. Natl. Med Assoc. 2010, 102, 1237–1242. [PubMed]

35. Azizam, N.A.; Shamsuddin, K. Healthcare Provider-Patient Communication: A Satisfaction Study in the
Outpatient Clinic at Hospital Kuala Lumpur. Malays. J. Med. Sci. MJMS 2015, 22, 56–64. [PubMed]

36. DeVoe, J.E.; Wallace, L.S.; Fryer, G.E., Jr. Measuring patients’ perceptions of communication with healthcare
providers: Do differences in demographic and socioeconomic characteristics matter? Health Expect. 2009, 12,
70–80. [CrossRef] [PubMed]

37. Ommen, O.; Janssen, C.; Neugebauer, E.; Bouillon, B.; Rehm, K.; Rangger, C.; Erli, H.J.; Pfaff, H. Trust, social
support and patient type—Associations between patients perceived trust, supportive communication and
patients preferences in regard to paternalism, clarification and participation of severely injured patients.
Patient Educ. Couns. 2008, 73, 196–204. [CrossRef]

38. Gabay, G. Perceived control over health, communication and patient-physician trust. Patient Educ. Couns.
2015, 98, 1550–1557. [CrossRef]

39. Alrubaiee, L.; Alkaa’ida, F. The Mediating Effect of Patient Satisfaction in the Patients’ Perceptions of
Healthcare Quality—Patient Trust Relationship. Int. J. Mark. Stud. 2011, 3, p103. [CrossRef]

40. Hong, H.; Oh, H.J. The Effects of Patient-Centered Communication: Exploring the Mediating Role of Trust in
Healthcare Providers. Health Commun. 2019, 1–10. [CrossRef]

41. Tang, L. The influences of patient’s satisfaction with medical service delivery, assessment of medical service,
and trust in health delivery system on patient’s life satisfaction in China. Health Qual. Life Outcomes 2012,
10, 111. [CrossRef]

42. Johns, R.; Davey, J. Introducing the transformative service mediator: Value creation with vulnerable
consumers. J. Serv. Mark. 2019, 33, 5–15. [CrossRef]

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 December 2019                   doi:10.20944/preprints201912.0347.v1

http://dx.doi.org/10.1136/bmjqs-2017-007071
http://www.ncbi.nlm.nih.gov/pubmed/29101291
http://www.ncbi.nlm.nih.gov/pubmed/31040473
http://dx.doi.org/10.1080/10686967.2018.1404368
http://dx.doi.org/10.1177/0046958017739527
http://www.ncbi.nlm.nih.gov/pubmed/29161947
http://dx.doi.org/10.1016/S0277-9536(96)00353-X
http://dx.doi.org/10.1136/jech.2004.029678
http://dx.doi.org/10.1371/journal.pone.0085662
http://dx.doi.org/10.1016/S0891-5245(04)00277-9
http://dx.doi.org/10.1007/BF02600192
http://www.ncbi.nlm.nih.gov/pubmed/21287905
http://www.ncbi.nlm.nih.gov/pubmed/26715897
http://dx.doi.org/10.1111/j.1369-7625.2008.00516.x
http://www.ncbi.nlm.nih.gov/pubmed/19250153
http://dx.doi.org/10.1016/j.pec.2008.03.016
http://dx.doi.org/10.1016/j.pec.2015.06.019
http://dx.doi.org/10.5539/ijms.v3n1p103
http://dx.doi.org/10.1080/10410236.2019.1570427
http://dx.doi.org/10.1186/1477-7525-10-111
http://dx.doi.org/10.1108/JSM-10-2018-0282
https://doi.org/10.20944/preprints201912.0347.v1


17 of 18

43. Busari, J.O.; Moll, F.M.; Duits, A.J. Understanding the impact of interprofessional collaboration on the quality
of care: A case report from a small-scale resource limited health care environment. J. Multidiscip. Healthc.
2017, 10, 227–234. [CrossRef]

44. Jaipaul, C.K.; Rosenthal, G.E. Are Older Patients More Satisfied With Hospital Care Than Younger Patients?
J. Gen. Intern. Med. 2003, 18, 23–30. [CrossRef] [PubMed]

45. McCarthy, M.L.; Ding, R.; Zeger, S.L.; Agada, N.O.; Bessman, S.C.; Chiang, W.; Kelen, G.D.; Scheulen, J.J.;
Bessman, E.S. A randomized controlled trial of the effect of service delivery information on patient satisfaction
in an emergency department fast track. Acad. Emerg. Med. Off. J. Soc. Acad. Emerg. Med. 2011, 18, 674–685.
[CrossRef] [PubMed]

46. Rahmqvist, M. Patient satisfaction in relation to age, health status and other background factors: A model
for comparisons of care units. Int. J. Qual. Health Care 2001, 13, 385–390. [CrossRef] [PubMed]

47. Kahneman, D.; Fredrickson, B.L.; Schreiber, C.A.; Redelmeier, D.A. When More Pain Is Preferred to Less:
Adding a Better End. Psychol. Sci. 1993, 4, 401–405. [CrossRef]

48. Oliver, A. Distinguishing between Experienced Utility and Remembered Utility. Public Health Ethics 2017, 10,
122–128. [CrossRef]

49. Smith, E.R.; Semin, G.R. Socially situated cognition: Cognition in its social context. Adv. Exp. Soc. Psychol.
2004, 36, 57–121.

50. MacRae, C.N.; Bodenhausen, G.V.; Milne, A.B.; Schloerscheidt, A.M. Creating memory illusions:
Expectancy-based processing and the generation of false memories. Memory 2002, 10, 63–80. [CrossRef]

51. Creswell, J.W.; Creswell, J.D. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches, 1th ed.;
SAGE Publications, Inc.: Los Angeles, CA, USA, 2018; ISBN 978-1-5063-8670-6.

52. Crow, R.; Gage, H.; Hampson, S.; Hart, J.; Kimber, A.; Storey, L.; Thomas, H. The measurement of satisfaction
with healthcare: Implications for practice from a systematic review of the literature. Health Technol. Assess.
Winch. Engl. 2002, 6, 1–244. [CrossRef]

53. Lins, L.; Carvalho, F.M. SF-36 total score as a single measure of health-related quality of life: Scoping review.
SAGE Open Med. 2016, 4. [CrossRef]

54. Thayaparan, A.J.; Mahdi, E. The Patient Satisfaction Questionnaire Short Form (PSQ-18) as an adaptable,
reliable, and validated tool for use in various settings. Med. Educ. Online 2013, 18, 21747. [CrossRef]

55. Pampaka, M.; Hutcheson, G.; Williams, J. Handling missing data: Analysis of a challenging data set using
multiple imputation. Int. J. Res. Method Educ. 2016, 39, 19–37. [CrossRef]

56. Kock, N. Single missing data imputation in PLS-SEM. Lar. Tex. Scr. Syst. 2014. [CrossRef]
57. Kock, N. Single missing data imputation in PLS-based structural equation modeling. J. Mod. Appl.

Stat. Methods 2018, 17, 2. [CrossRef]
58. Adhikary, G.; Shawon, M.S.R.; Ali, M.W.; Shamsuzzaman, M.; Ahmed, S.; Shackelford, K.A.; Woldeab, A.;

Alam, N.; Lim, S.S.; Levine, A.; et al. Factors influencing patients’ satisfaction at different levels of health
facilities in Bangladesh: Results from patient exit interviews. PLoS ONE 2018, 13, e0196643. [CrossRef]
[PubMed]

59. Batbaatar, E.; Dorjdagva, J.; Luvsannyam, A.; Savino, M.M.; Amenta, P. Determinants of patient satisfaction:
A systematic review. Perspect. Public Health 2017, 137, 89–101. [CrossRef] [PubMed]

60. Nápoles, A.M.; Gregorich, S.E.; Santoyo-Olsson, J.; O’Brien, H.; Stewart, A.L. Interpersonal processes of care
and patient satisfaction: Do associations differ by race, ethnicity, and language? Health Serv. Res. 2009, 44,
1326–1344. [CrossRef] [PubMed]

61. Hair, J.F. (Ed.) A Primer on Partial Least Squares Structural Equation Modeling (PLS-SEM), 2nd ed.; Sage:
Los Angeles, CA, USA, 2017; ISBN 978-1-4833-7744-5.

62. Hair, J.F. Advanced Issues in Partial Least Squares Structural Equation Modeling; SAGE: Los Angeles, CA, USA,
2018; ISBN 978-1-4833-7739-1.

63. Joreskog, K.G.; Wold, H. (Eds.) The ML and PLS techniques for modeling with latent variables: Historical
and comparative aspects. In Systems under Indirect Observation: Part I.; North–Holland: Amsterdam,
The Netherlands, 1982; pp. 263–270.

64. Wold, H. Path models and latent variables: The NIPALS approach. In Quantitative Sociology: International
Perspectives on Mathematical and Statistical Modeling; Blalock, H.M., Aganbegian, A., Borodkin, F.M., Boudon, R.,
Capecchi, V., Eds.; Academic Press: Cambridge, MA, USA, 1975.

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 December 2019                   doi:10.20944/preprints201912.0347.v1

http://dx.doi.org/10.2147/JMDH.S140042
http://dx.doi.org/10.1046/j.1525-1497.2003.20114.x
http://www.ncbi.nlm.nih.gov/pubmed/12534760
http://dx.doi.org/10.1111/j.1553-2712.2011.01119.x
http://www.ncbi.nlm.nih.gov/pubmed/21762230
http://dx.doi.org/10.1093/intqhc/13.5.385
http://www.ncbi.nlm.nih.gov/pubmed/11669566
http://dx.doi.org/10.1111/j.1467-9280.1993.tb00589.x
http://dx.doi.org/10.1093/phe/phw014
http://dx.doi.org/10.1080/09658210143000254
http://dx.doi.org/10.3310/hta6320
http://dx.doi.org/10.1177/2050312116671725
http://dx.doi.org/10.3402/meo.v18i0.21747
http://dx.doi.org/10.1080/1743727X.2014.979146
http://dx.doi.org/10.13140/2.1.4967.8409
http://dx.doi.org/10.22237/jmasm/1525133160
http://dx.doi.org/10.1371/journal.pone.0196643
http://www.ncbi.nlm.nih.gov/pubmed/29768441
http://dx.doi.org/10.1177/1757913916634136
http://www.ncbi.nlm.nih.gov/pubmed/27004489
http://dx.doi.org/10.1111/j.1475-6773.2009.00965.x
http://www.ncbi.nlm.nih.gov/pubmed/19490162
https://doi.org/10.20944/preprints201912.0347.v1


18 of 18

65. Wold, H. Soft modeling: The basic design and some extensions. In Systems under Indirect Observations: Part II;
Joreskog, K.G., Wold, H., Eds.; North–Holland: Amsterdam, The Netherlands, 1982.

66. Wold, H.O. Partial least squares. In Encyclopedia of Statistical Sciences; Kotz, S., Johnson, N.L., Eds.; Wiley:
New York, NY, USA, 1985; Volume 6, pp. 581–591.

67. Acedo, F.J.; Jones, M.V. Speed of internationalization and entrepreneurial cognition: Insights and a comparison
between international new ventures, exporters and domestic firms. J. World Bus. 2007, 42, 236–252. [CrossRef]

68. Henseler, J.; Ringle, C.M.; Sinkovics, R.R. The use of partial least squares path modeling in international
marketing. In New Challenges to International Marketing; Emerald Group Publishing Limited: Bingley, UK,
2009; pp. 277–319.

69. Kock, N. How Is the Warping Done in WarpPLS? 23 January 2010. Available online: http://warppls.blogspot.
com/2010/01/how-is-warping-done-in-warppls-10.html (accessed on 15 November 2019).

70. Nunnally, J.C.; Bernstein, I.H. Psychometric Theory, 3rd ed.; McGraw-Hill: New York, NY, USA, 1994;
ISBN 978-0-07-047849-7.

71. Kennedy, P. A Guide to Econometrics, 6th ed.; Wiley-Blackwell: Malden, MA, USA, 2008;
ISBN 978-1-4051-8257-7.

72. Campos, A.C.; Lima, M.L.; Pereira, C.R.; Fornara, F.; Bonaiuto, M. Inpatients’ and outpatients’ satisfaction:
The mediating role of perceived quality of physical and social environment. Health Place 2013, 21, 122–132.
[CrossRef]

73. Birkhäuer, J.; Gaab, J.; Kossowsky, J.; Hasler, S.; Krummenacher, P.; Werner, C.; Gerger, H. Trust in the health
care professional and health outcome: A meta-analysis. PLoS ONE 2017, 12, e0170988. [CrossRef]

74. Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Routledge: Hillsdale, NJ, USA, 1988;
ISBN 978-0-8058-0283-2.

75. Griffiths, A.; Leaver, M.P. Wisdom of patients: Predicting the quality of care using aggregated patient
feedback. BMJ Qual. Saf. 2018, 27, 110–118. [CrossRef]

76. De Vos, M.S.; Hamming, J.F.; de Mheen, P.J.M. The problem with using patient complaints for improvement.
BMJ Qual. Saf. 2018, 27, 758–762. [CrossRef] [PubMed]

77. Dijkema, L.M.; Dümmer, L.W.; Generaal, J.D.; Klunder, M.B.; Bouwknegt, A.; Keus, F.; van der Horst, I.C.
Simple example of a practical solution to make patient feedback more useful. BMJ Qual. Saf. 2018, 27, 155.
[CrossRef] [PubMed]

78. Russell-Bennett, R.; Rosenbaum, M.S. Editorial. J. Serv. Mark. 2019, 33, 1–4. [CrossRef]
79. Anderson, R.T.; Camacho, F.T.; Balkrishnan, R. Willing to wait: The influence of patient wait time on

satisfaction with primary care. BMC Health Serv. Res. 2007, 7, 31. [CrossRef] [PubMed]
80. Gountas, S.; Gountas, J. How the ‘warped’ relationships between Nurses emotions, attitudes, Social support

and perceived organizational conditions impact customer orientation. J. Adv. Nurs. 2016, 72, 283–293.
[CrossRef] [PubMed]

81. Kock, N. Advantages of Nonlinear over Segmentation Analyses in Path Models. Int. J. Collab. (IJeC) 2016, 12,
1–6. [CrossRef]

82. Kumar, D.S.; Purani, K. Model specification issues in PLS-SEM: Illustrating linear and non-linear models in
hospitality services context. J. Hosp. Tour. Technol. 2018, 9, 338–353. [CrossRef]

83. Pascoe, G.C. Patient satisfaction in primary health care: A literature review and analysis. Eval. Program Plan.
1983, 6, 185–210. [CrossRef]

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 December 2019                   doi:10.20944/preprints201912.0347.v1

http://dx.doi.org/10.1016/j.jwb.2007.04.012
http://warppls.blogspot.com/2010/01/how-is-warping-done-in-warppls-10.html
http://warppls.blogspot.com/2010/01/how-is-warping-done-in-warppls-10.html
http://dx.doi.org/10.1016/j.healthplace.2013.01.013
http://dx.doi.org/10.1371/journal.pone.0170988
http://dx.doi.org/10.1136/bmjqs-2017-006847
http://dx.doi.org/10.1136/bmjqs-2017-007463
http://www.ncbi.nlm.nih.gov/pubmed/29298910
http://dx.doi.org/10.1136/bmjqs-2017-007070
http://www.ncbi.nlm.nih.gov/pubmed/28747325
http://dx.doi.org/10.1108/JSM-02-2019-436
http://dx.doi.org/10.1186/1472-6963-7-31
http://www.ncbi.nlm.nih.gov/pubmed/17328807
http://dx.doi.org/10.1111/jan.12833
http://www.ncbi.nlm.nih.gov/pubmed/26525448
http://dx.doi.org/10.4018/IJeC.2016100101
http://dx.doi.org/10.1108/JHTT-09-2017-0105
http://dx.doi.org/10.1016/0149-7189(83)90002-2
https://doi.org/10.20944/preprints201912.0347.v1

