
RESEARCH ARTICLE Open Access

Patient satisfaction, patients leaving
hospital against medical advice and
mortality in Italian university hospitals:
a cross-sectional analysis
Tommaso Grillo Ruggieri1* , Paolo Berta2, Anna Maria Murante1 and Sabina Nuti1

Abstract

Background: Healthcare systems are increasingly focusing on outcomes that are the endpoints of care: patient
health status and patient satisfaction. The availability of patient satisfaction (PS) data has encouraged research on its
relationship with other outcomes, such as mortality. In Italy, an inter-regional performance evaluation system (IRPES)
provides 13 regional healthcare systems with a multidimensional assessment of appropriateness, efficiency, financial
sustainability, effectiveness, and equity. For university hospitals, IRPES includes the percentage of patients leaving
hospital against medical advice (PLHAMA) and mortality rates at the ward level. This paper investigates the relationship
between PS and PLHAMA across and within regional healthcare systems in Italy. Secondly, PLHAMA is used as a PS
proxy to investigate its relationship with mortality at the ward level in the IRPES university hospitals.

Methods: PLHAMA and mortality rates were gathered from administrative data, and PS scores from patient surveys.
We explored the association between PS and PLHAMA through a correlation analysis, using data for the 13 IRPES
regions. We tested this relationship also at the clinical directorate level in 28 hospitals in Tuscany (5482 interviewed
patients in 100 clinical directorates). Secondly, we explored the association between PLHAMA and mortality at the
ward level through correlation and regression analyses, using data of 405 wards of eight clinical specialties within 24
IRPES university hospitals.

Results: Lower PLHAMA rates were associated with a higher PS in both regional and clinical directorate levels. A
positive association between PLHAMA and mortality was shown at the ward level for IRPES university hospitals,
with different results for medical and surgical clinical specialties.

Conclusions: PS is an important performance dimension that provides healthcare managers and professionals
with useful insights for improving care quality and effectiveness. Based on the study results, the PLHAMA rate
could be regularly measured to highlight patient dissatisfaction. Due to the association between PLHAMA and
mortality, this study also provides evidence of the importance of the patient perspective in assessing the quality
of healthcare services. This relationship proved to be significant for surgical clinical units, suggesting the need for
further analysing outcomes considering their different determinants in medical and surgical care.
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Background
Healthcare systems are increasingly measuring and com-
paring outcomes as the endpoints of care. Common
outcomes measured within the clinical practice are mor-
tality rates or survival and quality of life. However, when
measuring quality of care, outcomes include both patient
health status and patient satisfaction [1–4].
For this reason, patient perspective has been increas-

ingly considered in performance evaluation in order to
assess the results of healthcare systems and services.
Health organizations are therefore gathering and using

patient-reported measures and including them in multidi-
mensional performance evaluation systems beside measures
based on other sources, such as administrative data [5–13].
The aim of this study was, firstly, to investigate

whether a relationship exists between patient satisfaction
(PS) and the phenomenon of patients leaving hospital
against the medical advice (PLHAMA) in order to sup-
port the use of measures based on administrative data to
assess PS with hospital services. Secondly, the study ana-
lyses the association between PLHAMA and mortality,
which is a very commonly used outcome measure, using
data at the ward level of 24 Italian university hospitals
(UHs). This study also analyses the PLHAMA-mortality
relationship across clinical specialties, in order to exam-
ine differences between inpatient pathways.

Patient satisfaction and other outcomes
Patient-reported measures such as patient satisfaction,
experience and perceived outcomes are widely collected
and used to improve healthcare services [5–9, 11–13].
In the USA, the Hospital Consumer Assessment of

Healthcare Providers survey assesses Medicare hospital
quality through patient perspective. Twenty-five percent
of the pay-for-performance program “Hospital Value-
Based Purchasing” is based on these results. In the UK,
patient perspective is considered as an important source
of information to guide debate, patient choice, and re-
search [7, 8, 14]. Several surveys are regularly conducted
focusing on inpatient and outpatient services, emergency
care, community mental care, maternity care, primary
care, and social care. However, only a few providers use
these data to promote improvement strategies [8].
In Italy, there are two significant systematic assess-

ments of patient perspective. At a national level, the
National Institute of Statistics (NIS) designs and admin-
isters a population survey every 5 years on patients’ sat-
isfaction and their experience of access to health
services. The institute provides results for each aggregate
regional healthcare system [15]. At a regional level (Italy
is divided into 20 regional administrations with 20 re-
gional healthcare systems), the Management and Health
Laboratory (Laboratorio Management e Sanità – MeSLab)

of the Scuola Superiore Sant’Anna of Pisa conducts several
systematic surveys for the Tuscan healthcare system on
patient experience with hospital, emergency, primary, and
maternity care services. The Regional Health Governmen-
tal Department, health authority CEOs and healthcare
professionals use survey results to implement continuous
improvements. At the regional level, data are used to com-
pare and evaluate providers’ performance and to inform
on the quality of healthcare services through a user
perspective. Data are also used to create institutional ac-
creditation indicators and to monitor the achievement of
quality standards [16]. Health authority CEOs and profes-
sionals use these data to highlight strengths and weak-
nesses to be disseminated or improved respectively. In
this sense, the providers’ budget system usually includes
goals based on patient-reported measures. Through these
actions and tools, healthcare policy-makers, managers and
professionals thus activate quality improvement processes
based on patient surveys’ results. In this regard, in the
Tuscan context, it has been observed that hospitals report
higher satisfaction scores when their professionals are
more likely to know the results of patient satisfaction
surveys [17].
The above mentioned experiences highlight how patient-

reported measures can be used to improve healthcare
services, despite the debate on whether patients are able to
directly assess the quality of care they receive [18–22], and
the resistance from both clinicians and managers in actu-
ally using these information and data [8].
The availability and use of patient satisfaction data have

stimulated research investigating its relationship with
other performance dimensions, such as clinical effective-
ness, which refers to the recovery of functions or the
survival achieved through healthcare treatments [23].
In this regard, research pointed out mixed results and

conclusions [13, 18–22, 24–27]. For example, there is
evidence on: i) a negative association between PS and in-
patient mortality among patients with acute myocardial
infarction [24] and in surgical care (where also hospital
size and surgical volumes are important variables) [25];
ii) a positive relationship between PS with hospital care
and quality of care with a focus on acute myocardial in-
farction, pneumonia, congestive heart failure and surgery
[26]. On the contrary, other scholars have found that pa-
tients reporting a higher satisfaction (in particular, with
physician communication) had higher healthcare ex-
penditure, higher drug expenditure, lower emergency
department and greater inpatient use, and a higher risk
of dying [20]. Finally, a systematic review highlighted the
importance of patient perspective in measuring quality
of care, showing a positive relationship between patient
experience, clinical safety and effectiveness [27].
To the best of our knowledge, evidence on the relation-

ship between patient satisfaction and other outcomes such
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as mortality is lacking for Italy, although there is increas-
ing availability of systematically collected data on patient
satisfaction [11, 15] and other outcomes, in particular,
from the National Outcome Evaluation Program [28].

PLHAMA and PS
In Italy, as in other countries, patients can leave hospital
or the emergency department without the approval of a
physician by signing a document that removes the
doctors’ legal responsibilities. Measuring this behaviour
is important in order to evaluate the quality of care and
to gauge patient dissatisfaction. Indeed, Hwang and
colleagues found that dissatisfaction with treatment is
one of the most commonly cited reasons for leaving hos-
pital against medical advice [29]. Murante and colleagues
observed that hospitals with a higher overall inpatient
satisfaction and higher scores for patient-doctor relation-
ship also have lower PLHAMA [11].
These results suggest that the PLHAMA indicator is

able to capture the inability of healthcare services to
meet patient needs. In fact, a negative hospital experi-
ence can affect patient behaviour so strongly that the
patient may decide to leave hospital against medical ad-
vice [29]. Consequently, the PLHAMA rate may be used
as an indirect measure of patient satisfaction.

The context
In 2004, MeSLab developed a multidimensional per-
formance evaluation system to compare and evaluate the
results of the health authorities in Tuscany. Since 2008,
an increasing number of Italian regional administrations
voluntarily adopted the MeSLab performance evaluation
system, creating an inter-regional network [30], which in
2015 included 13 regions: Basilicata, Calabria, Emilia
Romagna, Friuli Venezia Giulia, Liguria, Lombardy,
Marche, Autonomous Province of Bolzano, Autonomous
Province of Trento, Tuscany, Puglia, Umbria and
Veneto. The inter-regional performance evaluation sys-
tem (IRPES) measures in benchmarking the regional
healthcare performance, also across their 167 health
authorities. The IRPES results are publicly reported on a
specific website [31] and through a printed annual
report [32]. The IRPES includes indicators for appropri-
ateness, quality, efficiency, equity, integration and con-
tinuity of care, and financial sustainability. Only a few
regions includes also results from surveys on staff satis-
faction and patient satisfaction and experience in the
hospital setting. In fact, surveys are time-consuming and
they require additional human and financial resources.
Surveys on patient experience (based on the same
framework in order to ensure comparability) have been
conducted in Tuscany (every 2 years since 2006), Friuli
Venezia Giulia (in 2016) and Basilicata (in 2015–2016).
In the IRPES, all the regions include two measures

tracking patient behaviour, which are considered useful
to estimate patient satisfaction and can be calculated
through administrative data: the percentage of patients
leaving hospital against medical advice (PLHAMA) and
the percentage of patients leaving emergency depart-
ments without being visited or against medical advice.
In 2015, MeSLab included in the IRPES also a system-

atic assessment of hospital outcomes. To provide this
evaluation, MeSLab adopted the indicators and the statis-
tical methodology already developed in Lombardy by the
CRISP (Centro di Ricerca Interuniversitario per i Servizi
di Pubblica utilità), a research laboratory of the Bicocca
University in Milan [33]. Thus, in 2015, MeSLab began to
collect data on patient and ward characteristics from the
IRPES regions in order to calculate and include in the
IRPES risk-adjusted outcomes at the clinical specialty and
ward levels, including PLHAMA and mortality rates.

The study
The aim of this study was to investigate the relationship
between patient satisfaction and PLHAMA in order to
obtain evidence that supports the use of PLHAMA as a
proxy of PS. We also explored whether PLHAMA is as-
sociated with mortality, in order to verify whether the
patient evaluation can be aligned with other important
and objective quality measures.

Methods
To explore the association between patient satisfaction
and PLHAMA, we used the Spearman correlation test
and we analysed data from the 13 Italian regions joining
IRPES. Patient satisfaction data were extracted from a
national population survey administered in 2013 by the
National Institute of Statistics. The patient satisfaction
scores referred to the question: “With reference to your
last hospitalization, to what extent are you satisfied?
0=totally unsatisfied, 10=very satisfied”. The 13 regional
PLHAMA rates were based on the regional hospital ad-
ministrative databases and extracted from the IRPES.
We tested the PLHAMA-PS association also within a

regional context (Tuscany) at the clinical directorate
level (i.e. organizational hospital aggregation of clinical
specialties) by using the Spearman correlation test. For
this analysis, we used data from Tuscany, the only IRPES
region that, with the support of MeSLab, periodically
conducts an inpatient experience and satisfaction survey
with a sampling strategy at the clinical directorate level.
Patient survey data (sample, N = 5482) referred to a two-
month hospital discharge period in 2013 and 2014 and
did not include patients hospitalized in an intensive care
unit or for long-term care and patients died during or
after the hospital admission. Interviews were conducted
using computer-assisted telephone interviewing tech-
nique, in order to also reach groups of patients with a
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low literacy level [34]. The questionnaires covered im-
portant elements of patient experience and satisfaction,
such as patient-doctor and patient-nurse relationships,
communication, and overall evaluation of care. For our
analysis, we considered the answers to the question
“Overall, how do you rate the assistance you received in
this hospital? From 0=very poor to 5=excellent”.
Secondly, we investigated the association between

PLHAMA and mortality at the ward level using the
CRISP-MeSLab database. The CRISP-MeSLab database
included 2014 data for five surgical and three medical spe-
cialties from 24 IRPES university hospitals (UHs): general
surgery, cardiac surgery, neurosurgery, orthopaedics-
traumatology, urology, internal medicine, cardiology, and
neurology. The database referred to the 2014 administra-
tive data of the eight IRPES Regions that had participated
in the CRISP-MeSLab outcome evaluation since 2015:
Lombardy, Tuscany, Emilia Romagna, Friuli Venezia
Giulia, Veneto, Liguria, Marche, and Umbria.
We chose to focus on the performance of the UHs to

avoid the bias of possible confounders that could have
been present by including different sized hospitals in the
study: collinearity between high volume, hospital size
and teaching status.
For each ward, we calculated the PLHAMA rates,

defined as the number of discharges against medical ad-
vice divided by the overall hospital admissions, and the
all-cause 30-day mortality rates, which included both in-
patient mortality and mortality occurred within 30 days
after the discharge. This second outcome was selected
because it represents a relevant indicator to assess hos-
pital care efficacy [35].
In order to exclude a potential bias linked to end-of-

life paths (i.e. in the case of early discharges against
medical advice when patients or their families prefer to
receive end-of-life care at home), voluntary discharges
followed by the patient’s death within 2 days were not
considered in the PLHAMA rate.
For both the PLHAMA and the mortality rates, we

only considered ordinary (longer than one-day) hospital-
izations for patients over the age of 2 and residents in
the regions where each university hospital is located.
When a patient was admitted in one of the wards
included in the analysis and then discharged by an inten-
sive or a cardiac intensive care unit, mortality or
PLHAMA that might have occurred were considered in
the PLHAMA and mortality rates of the ward that ad-
mitted the patients. Finally, we included the wards with
at least 100 discharges per year.
The CRISP-MeSLab database also included some vari-

ables, as illustrated in Table 1, to assess patient complex-
ity. By including these variables in the analysis, we
investigated the association between PLHAMA and
mortality controlling for significant confounding factors.

First, to test the association between the gross
PLHAMA and mortality rates, we used the Spearman’s
correlation test.
In order to further investigate the association between

mortality and PLHAMA, a standard regression model was
applied. This model was estimated in order to evaluate the
relationship between gross mortality and PLHAMA rates
at the ward level by adjusting for patient complexity with
the variables illustrated in Table 1. The model thus in-
cluded for each ward: i) the percentage of female patients;
ii) the average patient comorbidity index, patient age, and
DRG weight; iii) the percentage of patients admitted or
transferred to an ICU/CICU, with a cardiovascular
disease, or with a sentinel event/urgent case.
Three different log-log model strategies were applied

with an increasing number of covariates. Firstly, a simple
model (MODEL-1) was estimated, including patient/ward
characteristics and the PLHAMA rate at the ward level.
Secondly, eight fixed effects for the eight clinical special-
ties were included (MODEL-2). Finally, an interaction
between the specialty fixed effects and the PLHAMA rate
at the ward level was included (MODEL-3). The first
model verified the significance of the relationship between
mortality and PLHAMA adjusting for the patient/ward
characteristics. With the second model, we controlled
whether the association between mortality and PLHAMA
was confirmed after the specialty fixed effect inclusion.
Finally, we evaluated using MODEL-3 whether the rela-
tionship between PLHAMA and mortality was different
over the specialties. In order to understand the effect of

Table 1 Patient complexity variables in CRISP-MeSLab database

Definition Type Criteria and Rationale

Gender Dichotomous; 0 = Male,
1 = Female

Takes into account patient
gender

Age Continuous; > = 2 Takes into account patient
age

Intensive Care
passage

Dichotomous: 0 = No;
1 = Yes

Indicates whether the
patient has been admitted
or transferred in an intensive
care unit (ICU) or a cardiac
intensive care unit (CICU)

Sentinel event Dichotomous: 0 = No
sentinel event; 1 = At least
one sentinel event

Identifies sentinel event/
urgent case through 1051
specific ICD-9-CM codes

DRG weight Continuous; > 0 Measures treatment
complexity

Cardiovascular
disease

Dichotomous: 0 = No;
1 = Yes

Indicates whether the patient
was diagnosed with a
cardiovascular disease during
hospitalization through 386
ICD-9-CM diagnoses

Elixhauser
comorbidity
index

Discrete: From 0 to 6 Index of patient comorbidity
at the admission time [39]
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the interaction, we calculated the marginal effects that
represent the expected change in mortality rate due to an
increase in PLHAMA rate for each specialty included in
the model. Data were processed using Stata Software,
version 12.
Table 2 summarizes the methods, variables, databases

and sources used in the study.

Results
PLHAMA and PS
The analysis performed across the 13 regions highlighted
that regions with a higher PLHAMA rate registered lower
overall patient satisfaction scores (n = 13, ρ = − 0.6419,
p < 0.02). When we retested this association at the clinical
directorate level using data for Tuscany, the results con-
firmed the negative relationship (n = 100, ρ = − 0.5102,
p < 0.001).

PLHAMA and mortality rates
The two investigation strategies (Spearman’s correlation
and the regression model) highlighted a positive and
significant relationship between mortality and PLHAMA,
in particular for most surgical specialties.
As shown in Table 3, the Spearman’s correlation for

the whole set of wards showed a positive and significant
relation between the two indicators (p < 0.01). This posi-
tive relation was also confirmed when we separately
considered 229 surgical wards (p < 0.01). When separ-
ately testing for each specialty, the correlation between
PLHAMA and mortality was positive and significant
for orthopaedics-traumatology (p < 0.01), general sur-
gery (p < 0.01) and neurosurgery (p < 0.05) wards.
Conversely, there were not significant associations both

for the medical specialty group and for each medical spe-
cialty (cardiology, neurology and internal medicine).

Finally, the results of the regression models are shown
in Table 4. The model that included only the patient/ward
characteristics (MODEL-1) showed a positive and signifi-
cant relationship between PLHAMA and mortality. In
MODEL-2, we included the fixed effects of the specialities.
The result concerning the PLHAMA coefficient did not
change its statistical significance, although the magnitude
decreased. In column MODEL-3, the interaction between
PLHAMA and specialties was included.
This model allowed to investigate whether there was a

different relationship between PLHAMA and mortality
depending on the type of specialty. In order to analyse
these results, we calculated the marginal effects of the
interactions (Table 5).
General surgery, neurosurgery and orthopaedics-

traumatology presented a significant positive relation-
ship between PLHAMA and mortality. Hence, there was

Table 2 Summary of research aims, methods, observations, databases and sources

Research aims Variables Test Number of observations and level of
analysis

Sources

Exploring the relationship
between patient
satisfaction and PLHAMA

PS and
PLHAMA

Spearman correlation - PS scores: sample of 60,000 households
interviewed in Italian regions; IRPES
regions (N = 13);
- PLHAMA rate: IRPES regions (N = 13).

- PS scores: NIS population survey,
year 2013; scale 0–10 from
“totally unsatisfied” to “very satisfied”;

- PLHAMA rates: IRPES data; hospital
administrative database; year 2014.

PS and
PLHAMA

Spearman correlation - PS scores: sample of 5482 patients
interviewed in Tuscany; clinical directorates
(N= 100) within hospitals in Tuscany
(N= 28);
- PLHAMA rate: approx. 4700 PLHAMAs
out of approx. 520,000 discharged patients;
clinical directorates (N = 100) within
Tuscan hospitals (N = 28).

- PS scores: patient experience and
satisfaction survey with hospital care;
scale 0–5 from “Poor” to “Excellent”;
year 2013–2014;

- PLHAMA rate: MeSLab calculation;
hospital administrative database;
year 2013.

Exploring the relationship
between PLHAMA and
30-day mortality, also
across clinical speciality

Mortality
and PLHAMA

Spearman correlation Mortality and PLHAMA rates: approx.
2500 PLHAMAs and 19,300 deceased
patients out of 350,000 discharges;
wards (N = 405) of clinical specialties
(N = 8) within IRPES university hospitals
(N = 24).

CRISP-MeSLab database; administrative
database; year 2014.

Log-log regression model
for mortality and PLHAMA
rates with case-mix variables
(Table 1) and clinical
speciality fixed effects

Table 3 Spearman’s correlation for PLHAMA and mortality rates

Clinical specialties Number
of wards

Spearman’s ρ

All departments 405 0.421**

Surgical specialties 229 0.2691**

Medical specialties 176 0.1189

Surgical
specialties

Cardiac surgery 21 0.2776

Neurosurgery 24 0.4815*

Urology 32 0.1207

Orthopaedics-
traumatology

51 0.4778**

General surgery 101 0.3804**

Medical specialties Cardiology 37 0.2883

Neurology 33 0.0424

Internal medicine 106 −0.156

**p < 0.01, *p < 0.05
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an overall positive relationship in the models, as shown
in columns MODEL-1 and MODEL-2 in Table 4, as well
a specific relationship in some surgical departments.
However, the same relationship was not observed in the
medical wards.

Discussion
In this study, we firstly investigated the relationship
between patient satisfaction and the phenomenon of
patients leaving hospital against medical advice. We also
investigated the relationship between PLHAMA and
mortality rates at clinical specialty and ward levels in 24
Italian university hospitals.
This study firstly pointed out a negative association

between PS and PLHAMA. Based on this evidence,
PLHAMA could be interpreted as the result of poor pa-
tient satisfaction with hospital care, as suggested by
other scholars [11, 29], and thus PLHAMA can be used
as a proxy measure to indirectly track PS.
Measures based on administrative data, such as the

PLHAMA rate, can therefore be used by healthcare
managers and professionals to assess PS in addition to
other tools, such as questionnaires. As PLHAMA rate is
based on administrative data, it can be easily and regu-
larly monitored and compared across and within
regions, hospitals and wards. We therefore recommend
its inclusion in performance evaluation systems aimed at
benchmarking healthcare systems and providers with a
multidimensional perspective.
Secondly, we showed a positive relationship between

PLHAMA rates, used as a proxy for PS, and mortality
rates. Our results indicate that the phenomenon of
PLHAMA, which is related to PS, is lower in wards that
show better clinical effectiveness. This preliminary evi-
dence from Italy suggests that there is no trade-off
between the evaluation of healthcare services provided
through the patient perspective and through measures
of clinical effectiveness, such as mortality rates. Patients
seem thus able to assess the quality of care they receive,
as suggested by other authors [18, 21].

Table 4 Results of the three regression model strategies

MODEL-1 MODEL-2 MODEL-3

Log
(Mortality)

Log
(Mortality)

Log
(Mortality)

Gender (% of females) 0.0310 −2.481*** −2.638***

Age 0.0902*** 0.0795*** 0.0752***

DRG weight 0.285** 0.144 0.108

% of sentinel events 3.217*** 1.969*** 1.764***

% of cardiovascular diseases −1.176*** −1.083* −0.791

% of passage in ICU/CICU −0.296 0.172 0.386

Elixhauser Index 0.862*** 0.210 0.180

Log(PLHAMA) 0.257*** 0.200*** 0.00871

Cardiac surgery 0 0

Cardiology −0.459 −0.374

General surgery 0.0951 0.910

Internal medicine 1.092* 1.622**

Neurosurgery 0.279 0.979

Neurology 0.578 1.060*

Orthopaedics- traumatology −0.485 0.565

Urology −1.635** −1.167

Cardiac surgery # Log(PLHAMA) 0

Cardiology # Log(PLHAMA) −0.124

General surgery # Log(PLHAMA) 0.331

Internal medicine # Log(PLHAMA) −0.0329

Neurosurgery # Log(PLHAMA) 0.282

Neurology # Log(PLHAMA) −0.0130

Orthopaedics-traumatology
# Log(PLHAMA)

0.575**

Urology # Log(PLHAMA) 0.123

Constant −5.579*** −3.253*** −3.496***

Observations 405 405 405

BIC 1157.7 1076.9 1075.8

* p < 0.05, ** p < 0.01, *** p < 0.001

Table 5 Marginal effects of the interactions included in the model

Clinical specialty Marginal Effects (dy/dx) Standard Error Z P > z 95% Conf. Interval

Cardiac surgery 0.0087 0.1744 0.05 0.96 −0.334 0.351

Cardiology −0.1152 0.1196 −0.96 0.336 −0.350 0.120

General surgery 0.3399 0.0665 5.11 0.000** 0.209 0.471

Internal medicine −0.0241 0.0829 −0.29 0.771 −0.187 0.139

Neurosurgery 0.2905 0.1442 2.01 0.044* 0.007 0.574

Neurology −0.0043 0.1150 −0.04 0.97 −0.230 0.222

Orthopaedics-traumatology 0.5833 0.0912 6.39 0.000** 0.404 0.763

Urology 0.1316 0.1301 1.01 0.311 −0.124 0.387

**p < 0,01; *p < 0,05
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Healthcare managers and professionals should thus
constantly monitor the PLHAMA rate as it can be used
with a twofold aim: catching patient dissatisfaction with
hospital services and warning of potential issues linked
to other outcomes such as poor clinical effectiveness.
In addition, we showed evidence on this relationship

also at the clinical speciality level. In particular, the study
results were confirmed considering the services provided
by surgical wards. The different results between surgical
and medical inpatient activity may be rooted in different
determinants of patient satisfaction [36] and the evolv-
ing role of hospitals, which is rapidly changing along
with the epidemiological context [37]. The surgical in-
patient care (especially in elective surgery) can be still
considered as the “traditional” hospital acute care ser-
vice, since surgical interventions are expected to be
crucial for patient recovery and the most important
care phases are expected to end with patient discharge.
Conversely, in Italy, as in other countries, medical in-
patient care is often a phase within a multi-provider
chronic disease path, where continuity of care is essen-
tial to drive outcomes [38]. Hence, in medical care
pathways, outcomes such as patient satisfaction may
not just be related to the inpatient activity but to the
overall care provided along the multi-provider health-
care service chain.
In surgical pathways, outcomes such as patient satis-

faction may be related to hospital ward activities, such
as respect for patient preferences through shared
patient-doctor decision-making, the timeliness of sur-
gery, and the health status during the post-operative
phase. In these care paths, patients may be more capable
of evaluating the quality and effectiveness of care, as
most of the relevant care phases take place within the
hospital itself. In medical pathways, this relationship
may be more complex and merits a multi-provider per-
spective. Performance in medical care pathways should
be increasingly evaluated considering a multi-provider,
multi-professional and multi-disciplinary perspective,
without focusing just on the individual hospital phase,
because integration of care along these paths is crucial,
in particular for patients with chronic diseases [38].
As suggested by this study, when interpreting and

comparing results on patient satisfaction and other out-
comes, researchers, healthcare managers and profes-
sionals should thus take into account the differences
between surgical and medical multi-provider care paths.
This study has some limitations. Firstly, the results are

limited to the clinical specialties included in the analysis.
However, these units provide a high share of the overall
ordinary hospitalizations in the IRPES UHs. For in-
stance, these specialties provide the 50% of overall hos-
pital discharges of the UHs in Tuscany. Secondly, the
focus is limited to Italy. However, contextual factors are

important elements in studies aimed at providing man-
agerial and policy recommendations.
In order to improve results’ comparability among dif-

ferent regional and hospital contexts, we controlled for
some potential distortions. Firstly, by excluding the
PLHAMA of patients died within 2 days after discharge,
we avoided the potential bias linked to patient end-of-
life pathways. Furthermore, through the risk-adjustment
provided in the regression model, we took into account
the patient complexity of each ward. By excluding the
patients living in a different region of the admitting hos-
pital, we avoided the potential bias caused by patients
leaving hospital against medical advice because they pre-
ferred to be admitted to a hospital nearer home. Finally,
considering both inpatient and post-discharge mortality
provided a more appropriate and precise estimate of the
overall quality of care and effectiveness of the hospital
services.
Further research will explore whether the evidence of

this study is observable also for non-university hospitals
and which are the factors that may contribute to the dif-
ferent associations between PS, PLHAMA and mortality
in medical and surgical pathways.

Conclusions
This study highlights the need to take into account
patient satisfaction as an important performance dimen-
sion, which can provide healthcare managers and profes-
sionals with useful insights on how to improve care
quality and effectiveness.
It is thus important to provide healthcare managers

and professionals with measures that highlight issues in
terms of PS, especially when patient surveys cannot be
systematically administered.
This paper firstly provided evidence that the

PLHAMA rate can be regularly used as a useful measure
to highlight patient dissatisfaction, together with patient
surveys, which can be periodically administered to fully
explore the determinants of patient satisfaction and to
disseminate best practices and manage weaknesses.
In addition, by testing the relationship between

PLHAMA and mortality at the clinical specialty level, this
study also aimed to contribute to the debate on whether
and in which contexts patients are able to assess the ef-
fectiveness and quality of healthcare services [18–22].
Due to the observed association between PLHAMA

and mortality rates, patient satisfaction merits increasing
attention both as a specific goal of healthcare organisa-
tions and as a measure to catch potential issues in other
performance dimensions, such as clinical effectiveness.
Furthermore, the potential different determinants of out-
comes in surgical and medical pathways should be
considered when interpreting the results.
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The increasing availability of published data and mea-
sures should encourage further studies on the associ-
ation between patient satisfaction and other outcomes
and the factors that contribute to this relationship.
Research in this field can strengthen the significant role
of patients in assessing the quality of care they receive.

Abbreviations
CICU: Cardiac intensive care unit; CRISP: Centro di Ricerca Interuniversitario
per i Servizi di Pubblica utilità; ICU: Intensive care unit; IRPES: Inter-regional
performance evaluation system; MeSLab: Laboratorio Management e Sanità -
Management and health laboratory; NIS: National Institute of Statistics;
PLHAMA: Patients leaving hospital against medical advice; PS: Patient
satisfaction; UH: University hospital

Acknowledgements
The authors wish to thank all the IRPES regional administrators and their staff.
The authors also thank all the MeSLab researchers for their valuable support,
particularly Giuseppe D’Orio and Silvia Podetti for their valuable contribution
in IRPES projects linked to CRISP-MeSLab collaboration and patient survey.

Funding
This study was financed by the Regions adopting the Inter-Regional Performance
Evaluation System (IRPES), coordinated by the Management and Health
Laboratory of Scuola Superiore Sant’Anna of Pisa (Italy), under the scientific
responsibility of Prof. Sabina Nuti.

Availability of data and materials
The datasets analysed during the current study are available from the corresponding
author upon reasonable request.

Authors’ contributions
SN and TGR led the study design. TGR, PB and AMM carried out the data
collection and the empirical analyses. All the authors were responsible for
writing the manuscript and were involved in interpreting the findings and
approving the final manuscript.

Ethics approval and consent to participate
Administrative data were managed in conformity with the regulations for
data management from the Regional Health Authorities. In Italy, anonymous
administrative data-gathering is subject to protection of individuals and other
subjects with regard to the processing of personal data, ACT no. 675 of 31.12.1996
(amended by Legislative Decree no. 123 of 09.05.1997, no. 255 of 28.07.1997, no.
135 of 08.05.1998, no. 171 of 13.05.1998, no. 389 of 6.11.1998, no. 51 of 26.02.1999,
no. 135 of 11.05.1999, no. 281 of 30.07.1999, no. 282 of 30.07.1999 and no. 467 of
28.12.2001) (http://www.privacy.it/legge675encoord.html). Patient survey data
were collected accordingly to the national guidelines of the Italian Data Protection
Authority that do not require any authorization for the data collection (Guidelines
on Processing Personal Data to Perform Customer Satisfaction Surveys in the
Health Care Sector, http://www.garanteprivacy.it/web/guest/home/docweb/-/doc
web-display/docweb/3853781).

Consent for publication
Not applicable.

Competing interests
TGR, PB, AMM, and SN have support for the submitted study from the
network of Italian regions that adopt the IRPES.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details
1Management and Health Laboratory, Institute of Management, Scuola
Superiore Sant’Anna di Pisa, Via San Zeno 2, 56127 Pisa, Italy. 2Department of
Statistics and Quantitative Methods, University Bicocca-Milan, Via Bicocca
degli Arcimboldi 8, 20126 Milan, Italy.

Received: 5 October 2016 Accepted: 16 January 2018

References
1. Donabedian A. The role of outcomes in quality assessment and assurance.

QRB Qual Rev Bull. 1992;18(11):356–60.
2. Johnson BC. Achieving patient satisfaction: the relationship between human

motivation and outcome optimization. J Healthc Qual. 1996;18(2):4–25.
3. Gill L, White L. A critical review of patient satisfaction. Leadersh Health Serv.

2009;22(1):8–19. https://doi.org/10.1108/17511870910927994.
4. Batbaatar E, Dorjdagva J, Luvsannyam A, Amenta P. Conceptualisation of

patient satisfaction: a systematic narrative literature review. Perspectives in
Public Health. 2015;35(5):243–50. https://doi.org/10.1177/1757913915594196.

5. Cleary PD. The increasing importance of patient surveys. BMJ. 1999;319:720–1.
6. Arah OA, Klazinga NS, Delnoij MJ, AHA TA, Custers T. Conceptual

frameworks for health systems performance: a quest for effectiveness,
quality, and improvement. Int J Qual Health Care. 2003;15(5):377–98.

7. Coulter A. Engaging patients in healthcare. Maidenhead: Open University
Press; 2011.

8. Coulter A, Locock L, Ziebland S, Calabrese J. Collecting data on patient
experience is not enough: they must be used to improve care. BMJ 2014;
348. https://doi.org/10.1136/bmj.g2225.

9. Vainieri M, Vola F, Gomez Soriano G, Nuti S. How to set challenging goals
and conduct fair evaluation in regional public health systems. Insights from
Valencia and Tuscany regions. Health Policy. 2016;120(11):1270–8. https://
doi.org/10.1016/j.healthpol.2016.09.011.

10. Nuti S, Barsanti S. The equity lens in the health care performance evaluation
system. Int J Health Plann Manag. 2014;29(3):e233–46. https://doi.org/10.
1002/hpm.2195.

11. Murante AM, Seghieri C, Brown A, Nuti S. How do hospitalization
experience and institutional characteristics influence inpatient satisfaction?
A multilevel approach. Int J Health Plann Mgmt. 2014;29:e247–60. https://
doi.org/10.1002/hpm.2201.

12. Garratt AM, Solheim E, Danielsen K. National and cross-national surveys of
patient experiences: a structured review. Oslo: Norwegian Knowledge
Centre for the Health Services; 2008.

13. Anhang Price R, Elliott MN, Zaslavsky AM, Hays RD, Lehrman WG, Rybowski
L, Edgman-Levitan S, Cleary PD. Examining the role of patient experience
surveys in measuring health care quality. Med Care Res Rev. 2014;71(5):522–
54. https://doi.org/10.1177/1077558714541480.

14. My NHS website. https://www.nhs.uk/Service-Search/Performance/Search.
Accessed 1 Oct 2016.

15. National Institute of Statistics. http://www.istat.it/en/. Accessed 20 Sept
2016.

16. Murante AM, Nuti S. The relationship between patient involvement and
hospital accreditation standards. International Journal Of Care Pathways.
2012;16(2):44.

17. Murante AM, Vainieri M, Rojas D, Nuti S. Does feedback influence patient -
professional communication? Empirical evidence from Italy. Health Policy.
2014;116(2–3):273–80. https://doi.org/10.1016/j.healthpol.2014.02.001.

18. Coulter A. Can patients assess the quality of health care? Patients’ surveys
should ask about real experiences of medical care. BMJ. 2006;333(7557):1–2.

19. García-Lacalle J, Bachiller P. Dissecting hospital quality. Antecedents of
clinical and perceived quality in hospitals. Int J Health Plann Manag. 2011;
26(3):264–81. https://doi.org/10.1002/hpm.1076.

20. Fenton JJ, Jerant AF, Bertakis KD, Franks P. The cost of satisfaction: a
national study of patient satisfaction, health care utilization, expenditures,
and mortality. Arch Intern Med. 2012;172(5):405–11. https://doi.org/10.1001/
archinternmed.2011.1662.

21. Manary MP, Boulding W, Staelin R, Glickman SW. The patient experience
and health outcomes. N Engl J Med. 2013;368:201–3. https://doi.org/10.
1056/NEJMp1211775.

22. Chang JT, Hays RD, Shekelle PG, MaClean CH, Solomon DH, Reuben DB,
Roth CP, Kamberg CJ, Adams J, Young RT, Wenger NS. Patients’ global
ratings of their health care are not associated with the technical quality of
their care. Ann Intern Med. 2006;144(9):665–72.

23. Donabedian A. Evaluating the quality of medical care. The Milbank
Quarterly. 2005;83(4):691–729.

24. Glickman SW, Boulding W, Manary M, Staelin R, Roe MT, Wolosin RJ, Ohman
EM, Peterson ED, Schulman KA. Patient satisfaction and its relationship with
clinical quality and inpatient mortality in acute myocardial infarction. Circ

Grillo Ruggieri et al. BMC Health Services Research  (2018) 18:51 Page 8 of 9

http://www.privacy.it/legge675encoord.html
http://www.garanteprivacy.it/web/guest/home/docweb/-/docweb-display/docweb/3853781
http://www.garanteprivacy.it/web/guest/home/docweb/-/docweb-display/docweb/3853781
http://dx.doi.org/10.1108/17511870910927994
http://dx.doi.org/10.1177/1757913915594196
http://dx.doi.org/10.1136/bmj.g2225
http://dx.doi.org/10.1016/j.healthpol.2016.09.011
http://dx.doi.org/10.1016/j.healthpol.2016.09.011
http://dx.doi.org/10.1002/hpm.2195
http://dx.doi.org/10.1002/hpm.2195
http://dx.doi.org/10.1002/hpm.2201
http://dx.doi.org/10.1002/hpm.2201
http://dx.doi.org/10.1177/1077558714541480
https://www.nhs.uk/Service-Search/Performance/Search
http://www.istat.it/en
http://dx.doi.org/10.1016/j.healthpol.2014.02.001
http://dx.doi.org/10.1002/hpm.1076
http://dx.doi.org/10.1001/archinternmed.2011.1662
http://dx.doi.org/10.1001/archinternmed.2011.1662
http://dx.doi.org/10.1056/NEJMp1211775
http://dx.doi.org/10.1056/NEJMp1211775


Cardiovasc Qual Outcomes. 2010;3:188–95. https://doi.org/10.1161/
CIRCOUTCOMES.109.900597.

25. Kennedy GD, Tevis SE, Craig Kent K. Is there a relationship between patient
satisfaction and favorable outcomes? Ann Surg. 2014 Oct;260(4):592–8.
https://doi.org/10.1097/SLA.0000000000000932.

26. Jha AK, Orav EJ, Zheng J, Epstein AM. Patients’ perception of Hospital Care
in the United States. N Engl J Med. 2008;359:1921–31. https://doi.org/10.
1056/NEJMsa0804116.

27. Doyle C, Lennox L, Bell D. A systematic review of evidence on the links
between patient experience and clinical safety and effectiveness. BMJ Open.
2013;3:e001570. https://doi.org/10.1136/bmjopen-2012- 001570.

28. The Italian National Outcome Evaluation Programme. http://95.110.213.190/
PNEed15/index.php. Accessed 20 Sept 2016.

29. Hwang SW, Li J, Gupta R, Chien V, Martin RE. What happens to patients
who leave hospital against medical advice? CMAJ. 2003;168(4):417–20.

30. Nuti S, Vola F, Bonini A, Vainieri M. Making governance work in the
healthcare sector: evidence from a “natural experiment” in Italy. Health Econ
Policy Law. 2015;11(1):17–38. https://doi.org/10.1017/S1744133115000067.

31. The Inter-Regional Performance Evaluation System website. http://
performance.sssup.it/netval. Accessed 1 Oct 2016.

32. Nuti S, Vola F, Amat P. Evaluating the Network Healthcare System
Performance: A.P. Bolzano, A.P. Trento, Apulia, Basilicata, Calabria, Emilia-
Romagna, Friuli Venezia Giulia, Lazio, Liguria, Lombardy, Marche, Sardinia,
Tuscany, Umbria, Veneto - 2014 Results of the Italian Regional Collaborative.
Pisa, IT: ETS. 2016.

33. Berta P, Seghieri C, Vittadini G. Comparing health outcomes among
hospitals: the experience of the Lombardy region. Health Care Manag Sci.
2013 Sep;16(3):245–57. https://doi.org/10.1007/s10729-013-9227-1.

34. Coulter A, Fitzpatrick R, Cornwell J. The point of care measures of patients’
experience in hospital: purpose, methods and uses. London: The King’s
Fund; 2009. http://www.kingsfund.org.uk/sites/files/kf/Point-of-Care-
Measures-of-patients-experience-in-hospital-Kings-Fund-July-2009_0.pdf.
Accessed 1 Oct 2016.

35. Krumholz HM, Wang Y, Mattera JA, Wang Y, Han LF, Ingber MJ, Roman S,
Normand SL. An administrative claims model suitable for profiling hospital
performance based on 30-day mortality rates among patients with an acute
myocardial infarction. Circulation. 2006;113(13):1683–92.

36. Sitzia J, Wood N. Patient satisfaction: a review of issues and concepts. Soc
Sci Med. 1997;45(12):1829–43.

37. Naylor C, Alderwick H, Honeyman M. Acute hospitals and integrated care -
from hospitals to health systems. London: The King’s Fund; 2015. http://
www.kingsfund.org.uk/sites/files/kf/field/field_publication_file/acute-
hospitals-and-integrated-care-march-2015.pdf. Accessed 1 Oct 2016.

38. Nuti S, Bini B, Grillo Ruggieri T, Piaggesi A, Ricci L. Bridging the gap
between theory and practice in integrated care: the case of the diabetic
foot pathway in Tuscany. International Journal of Integrated Care. 2016;
16(2):9. https://doi.org/10.5334/ijic.1991.

39. Elixhauser A, Steiner C, Harris DR, Coffey RM. Comorbidity measures for use
with administrative data. Med Care. 1998;36(1):8–27.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Grillo Ruggieri et al. BMC Health Services Research  (2018) 18:51 Page 9 of 9

http://dx.doi.org/10.1161/CIRCOUTCOMES.109.900597
http://dx.doi.org/10.1161/CIRCOUTCOMES.109.900597
http://dx.doi.org/10.1097/SLA.0000000000000932
http://dx.doi.org/10.1056/NEJMsa0804116
http://dx.doi.org/10.1056/NEJMsa0804116
http://dx.doi.org/10.1136/bmjopen-2012- 001570
http://95.110.213.190/PNEed15/index.php
http://95.110.213.190/PNEed15/index.php
http://dx.doi.org/10.1017/S1744133115000067
http://performance.sssup.it/netval
http://performance.sssup.it/netval
http://dx.doi.org/10.1007/s10729-013-9227-1.
http://www.kingsfund.org.uk/sites/files/kf/Point-of-Care-Measures-of-patients-experience-in-hospital-Kings-Fund-July-2009_0.pdf
http://www.kingsfund.org.uk/sites/files/kf/Point-of-Care-Measures-of-patients-experience-in-hospital-Kings-Fund-July-2009_0.pdf
http://www.kingsfund.org.uk/sites/files/kf/field/field_publication_file/acute-hospitals-and-integrated-care-march-2015.pdf
http://www.kingsfund.org.uk/sites/files/kf/field/field_publication_file/acute-hospitals-and-integrated-care-march-2015.pdf
http://www.kingsfund.org.uk/sites/files/kf/field/field_publication_file/acute-hospitals-and-integrated-care-march-2015.pdf
http://dx.doi.org/10.5334/ijic.1991

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Patient satisfaction and other outcomes
	PLHAMA and PS
	The context
	The study

	Methods
	Results
	PLHAMA and PS
	PLHAMA and mortality rates

	Discussion
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

