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Abstract

Contrary to private enterprises, public enterprisemn be unaware of the impact of
their performance when providing services to thbligu This is often the case when a
small array of choices is in citizens’ hands or i@en is the only possibility and a

public service must be received and acceptediaslit these situations where citizens
cannot switch to other providers, customer churmred occur, or the use of the

service cannot be reduced, the assessment of usaisfaction for public services

becomes a very important topic. At the same timis, it also a tricky task, since

satisfaction may vary among citizens according keirt personal needs and

expectations. Using proper statistical methods ssess and explain the level of
satisfaction for services provided by public entesgs can be useful to face these
issues. In this paper we analyse some of thesistgtat methods and suggest how to
use them to improve citizens’ satisfaction.
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1. Introduction

Over the last years the interest in the analysisustomer satisfaction has
steadily increased in the private sector. Lessastehas been paid to this aspect
by public administrations, especially in the catpublic services, even though
it is precisely in this sector that investigati@mscustomer satisfaction should be
more frequently and more accurately performed. &at,f while private
companies can be aware of customers’ dissatisfaetith a product because,
for example, its purchasing decreases, a publiergnse providing a service
and operating in a monopoly might well be unawdrie lack of satisfaction if
users cannot switch to other providers, refuseeduce the consumption of the
service. Furthermore, a good knowledge of satigfador different aspects of
the service in connection with the characterisb€she users can suggest a
multiple and more satisfactory provision of thevess. Therefore a careful
evaluation and monitoring of satisfaction througpedfic surveys and
investigation should be particularly welcome in gublic sector.

The European Union (EU) has gradually shifted wécy on public sector
governance towards the so-called “Europeanizatiopublic services” (Zatti,
2012). This shift has created a constant pressurM@mber States to follow
new general principles in this area: (i) a fastenvergence towards a high-
quality service provision; (ii)a standardized psian mode; (i) a new
financial system with limited and regulated transfeand, wherever possible,
(iv) an open encouragement for privatisation arekerklisation, with (v) a
special focus on the spread of competition (Bogaeti Obermann, 2012).

Contemporary to the development of this new poltbg, regulatory reform
process on privatisation and liberalisation stamethe 1990's has been viewed
by the EU as the main way to improve citizens' selhg, as the
liberalisation/privatisation process should imptyiacreased competition and a
greater consumer choice for an improved welfare andigher satisfaction
(Clifton et al., 2012). Therefore, this satisfantitevel should constantly be
monitored to check if this process effectively wark

But why is monitoring customers’ satisfaction wighublic services so
important for the EU policy? Three main reasons tmayprovided. First, the EU
needs to check the outcome of privatisation pdianeterms of social welfare.
Second, the EU needs to assess the efficiencylicgastitutions, especially in
a context characterized by tight budget constréantpublic administrations.
Third, the EU needs definitive answers in termglodosing different forms of
organization in the provision of a public servidéofio and Florio, 2011;
Roland, 2008). To this purpose, the EU has incng@siintroduced monitoring
instruments to evaluate citizens’ and consumerstqmion and satisfaction
about services of general interest (SGI) in th@mé countries (Clifton and
Diaz-Fuentes, 2010). Satisfaction monitoring taaspted by the EU and other
EU-related institutions are mainly in the form @immion surveys or portals, such
as the Eurobarometer (EB) Survey (European OpiRiesearch Group, 2002),
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the European Quality of Life Survey (Anderson et aD09) and the “Your
voice in Europe” portal (Sarikakis, 2011).

But an increasing interest towards customer satisfa data analysis in the
public sector would be perhaps beneficial beyordiiadependently of what the
EU is already doing. In this paper, we will dravteation to the most recent
statistical methods and models of satisfaction @aalysis. In particular, we
will focus on the objectives of these analyses,itlerpretation of their results
and their potential use in public administrationors! specifically, after a brief
discussion on the problems connected to custoniesfesdion data collection,
typology and related analysis (Section 2), someeddence models and
reduction techniques for customer satisfaction yamalwill be presented in
Section 3. Section 4 is then devoted to methodsdonmarizing results from
multiple data sets which are useful when infornmaba satisfaction comes from
different sources. Finally, Section 5 concludes plaper and outlines some
possible future research developments.

2. Measuring satisfaction for public services: isss and sources of bias

Public service satisfaction data are usually ctdi@chrough opinion survey
guestionnaires containing items on personal judgésner perceptions about
public services (European Commission, 2006).

A scale perception bias is sometimes present iporeses to this item,
especially with sensitive topics (Leon, Arafia, &edn, 2013; Tourangeau, and
Smith, 1996). Respondents may have different reagtto the same question
according to their cultural background, educatiod anvironment. For instance,
a 5-level Likert scale answer to a question abautuption equal to 3 may
denote a high level of corruption in countries veheorruption is not a problem,
whereas may be a choice to denote the “normality”countries where
corruption is widespread. Therefore, issues of @mapn arise in these cases,
especially in cross-country analyses. Even if syrvesearchers have built
considerable experience and knowledge on surveponeent behaviour,
developing many approaches to solve problematies# choice surveys and
experiments (McFadden et al., 2005), still therestegignificant bias to be
handled.

When dealing with satisfaction for public servicaaswers from the public
are self-reported expressed opinions and can ketaff by many bias sources:
respondents might feel uncomfortable and distresseout revealing their
opinion (especially with services like the policansce, the prison service, the
health service) when they feel that their views irdghe minority (Noelle-
Neumann, 1974; Ho et al.,, 2013). Sometimes it cooéd the case that
respondents have a negative attitude towards psétidce satisfaction surveys
and have an interest to under report their satisfacbeing influenced by “not-
in-my-backyard” mentality or because they believeatt in this way
improvements can be obtained more easily, or havaaentive to strategically
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misrepresent their preferences in survey studiestosinfluence the policy
decision (Wardman, 1988; Ansolabehere & KoniskQ0 Furthermore, non-
response rates can also be high and post-surv&atrah of results is always
hard to perform. A huge stream of literature hagstigated the factors linking
the refusal to answer the questionnaire to indadtharacteristics, being the
understanding of this relationship a key factorotmtain real preferences in
public opinion (Gray et al., 1996; Mannetje et 2D11; Riphahn and Serfling,
2005).

Nevertheless, the collection of these data andpgprstatistical analysis, as
we will try to show in what follows, may be usefal measure and compare the
level of satisfaction, and to improve the qualifytiee service, as perceived by
users.

One of the most important issues is the naturéhefitems, and the nature
(ordinal/categorical, not numerical) of the resgtivariables. In many cases,
survey respondents are given a Likert scale (séertL[1932]) or a list of
ordered categories (see Agresti [2013]) to choosm.f In both these cases,
labels are used to assess the order of the cagegfmom the lower to the higher
or vice versa), but not their real values, evenuinerical as in a Likert scale,
and distances between subsequent numerical labetotdreflect a numerical
scale. With all these problems in public servicenimgm surveys, a well-managed
statistical analysis is needed. A new stream ofesgful statistical methods
developed to solve these problems has indeed $loediin the last years.

In the next sections we present some statisticéhods for the evaluation of
satisfaction for public services — focusing our @stigation to the most
promising proposals of the last years — and skstohe possible outlines of the
usefulness of these tools for policy makers. Wé gategorize these methods
into two groups: methods applicable to the samasgdtfor obtaining different
kinds of information, and methods which give insggbn specific information
on a service by pooling the results from the anglg$ different data sets. The
first group can be subdivided in model-based methodmposite synthesising
indicators, or a mix of them. The second groupsiseatially formed by meta-
analytic procedures. In the first case, the analymssume the availability of
appropriate datasets (large, reliable, and coratelitiover time) and appropriate
methods of analysis, and stress the interpretaivantages in improving the
knowledge on the levels of satisfaction provided different methods with
different objects of analysis applied to the samm@set; the focus is therefore on
methods, findings and interpretation. In the secoask, the information comes
from several but possibly “weak” datasets usingnajue method of analysis,
and a “good” value about the strength of a spe&iigothesized relationship is
reached by pooling analyses even coming from not kediable datasets. This
dichotomy among methods to evaluate satisfactishasvn in Figure 1.



Figure 1 — Approaches to the evaluation of usersasisfaction
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3. Some methods to analyse user satisfaction data

There is a huge literature on methods for extrgctiseful information on
satisfaction from survey datasets. Some of theshade are presented in the
following subsections. More specifically, subsect®1 is dedicated to models
which consider satisfaction as a dependent variabkplained by some
covariates (model-based methods). In subsectionn®&thods addressed to
obtain a synthetic measure for satisfaction arerde=d, while in subsection 3.3
mixed methods are presented. For each method,otenfmal and successful
application given the available data and objectowkethe analysis are critically
discussed.

3.1. Model-based methods

These methods rely on statistical models to expillaén dependence of the
level of satisfaction with regard to a specificvseg item (for example, the
electricity price) on individual (features of suyveespondents: gender, level of
education, etc.) or contextual variables (featuoéscountries: GDP level,
national education expenditure, regulatory index,)e Among these models,
probit, logit, and linear regression are the mastol

Formally, for all these models individual satisfantfor thei-th individual,
i=1,...n, is intended as a variableé® which is assumed dependent &n
explicative variables (regressors) according tadfdfewing equation:

S = Po +x;B +e (1),



wherex; is the k-dimensional vector of the explicative ighle values8 =
(B1, B2, ---, Br) 1S thekx1 vector of the coefficients of theexplicative variables
and expresses the influence of the single variatntethe level of satisfaction.
Statistical models then differ depending on therithstion of e;. If a linear
regression is performed; is the observed quantified variable ajds given a
normal distribution with mean 0 and variangé. Even if this is the most
popular model, it does not seem suitable, due @¢octitegorical nature of the
dependent variable (Cameron & Trivedi, 2005).

If a probit model is adopte@; is assumed distributed according to a standard
normal distributionN(0,1) andS; is a latent continuous variable related to a
dichotomous observed varialfig having two categories; = 1 (satisfied) and

S; = 0 (unsatisfied), so that the following relationshipds:

P(S; = 11x) = P(S; > 0]x) = D (x;B — o) (2),

whereP denotes the probability th&f > 0 and® is the cumulative distribution
function of N(0,1). If an ordered logit model is adopted, thelividual
satisfactionS;” in model (1) is still a latent variable, bgf = 0 ande; is given a
logistic distribution with mean 0 and varianegy3. The relationship between

the ordered level of the variable with j+1 ordered categories argf is
expressed in the following way:

Sl = 0 |f Sl* < al,
Si == 1 |f al S Sl* S az, (3)1

wherea; < a, < -+ < a; are unknown thresholds. Whatever is the statistica
model: probit, logit, or linear regression, tBecoefficient vector is usually
estimated by maximum likelihood method based orettspecific distribution.

The objective of all these methods of analysisoigiétect the influence of
some variables (regressors) on the level of satisfa They are usually based
on responses to a specific item (observed variablegy are applied also in the
context of SGI, and more specifically for utilitieBor example, Jilke, and
Van de Walle (2013) explicitly model the respongesguestions on complaints
about some aspects of the provision of publicti#fliagainst age and education
through a binary logistic regression on EB survatadThey focus on citizens’
complaints about SGI as a surrogate for dissatisfacand as a mean for



amplifying citizens’ voice. Their work is therefor@med at finding socio-
economic determinants of a two-track complaint be&ha among citizens:
those who are assertive and best informed andveet&gh quality services and
those who, by virtue of their socio-economic weas)eare marginalized and
made vulnerable. Fiorio and Florio (2011) aim atiradsing the question “are
European consumers happy with the price they payefectricity supply
services after two decades of reforms?”, beingrested in the correlation
between satisfaction and regulatory reforms inEkk and using the random-
effects probit model recalled in (2) where the ratéevel of individual
satisfaction for each aspect of the services hé® texplained by a set of socio-
economic variables (i.e., gender, occupation, ,etmuntry macro-economic
variables (i.e. GDP level, population density, )etmd the level of privatisation
and market regulation (Conway and Nicoletti, 200&)similar analysis for
telecommunications is carried out in Bacchiocclhyib, and Gambaro (2011).
Fiorio et al. (2007) adopt an ordered logit modsfirted with thresholds (3) and
find different level of satisfaction for gas supplixed telephone and electricity
services in each country, depending on many expleaariables.

Clifton, Diaz-Fuentes, and Fernandez-Gutierrez 4201ighlight the strong
connection between consumers’ stated and revea&fdrences by contrasting
them through five empirical probit models aimingratealing the relationship
between satisfaction for public utilities and see@mnomic variables. As their
approach is inspired by Behavioural Economics,rtfaus is intended to find
the reasons why certain categories of vulnerabhswmers behave differently
from their peers. They use data from EB for staiexferences on satisfaction
and from Household Budget Surveys collected by &tatofor revealed
preferences on expenditure.

Among linear regression analyses on satisfactiornSfel, an example is in
Rahmqvist and Bara (2010) who deal with the refatiof respondents’
characteristics, and perceived quality dimensidrisealth care to overall patient
satisfaction in out-patient hospital care.

3.2.  Synthetic measures and composite indicators

These methods address the problem of building ggnéhetic measure of
satisfaction by combining different aspects of vise or different services and,
at the same time, by providing suitable weights éoery single aspect or
service. For example, Ferrari, Annoni, and Mang@i1(® proposed a synthetic
indicator for consumer satisfaction based on NeainPrincipal Component
Analysis (NPCA), a method introduced by Gifi (199d Michailidis and
De Leeuw (1998) for dimensional reduction. Thisrapgh expresses the level
of satisfaction as a linear combination of obsereedinal variables, whose
categories are optimally quantified and the vaealdoefficients of the
combination are also optimally determined. Formallye measurement of
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satisfaction is obtained through a latent variaileose scores far individuals
andm ordinal variables are given by:

x=13%;64;8 =345 (4)

wherex is then X 1 vector of the scores;; an indicator matrix of categories of
the j-th variable,t; then x 1 vector of the quantified variabig obtained by
substituting the observed ordinal categories ofvémeable with am x 1 vector
of optimal quantificationsy;, p; the coefficient oft; and can be read as the
importance of the variable in determining the lesfe$atisfaction. This approach
allows, like the standard Principal Component Asaly{PCA), to find the level
of satisfaction for each individual, passing framvariables to a synthetic
univariate indicator through a combination of thigimal m variables. Contrary
to PCA, where category values are predeterman@dori with fixed distances
as in Likert scale, NPCA category quantificatiodoas for an optimal
assignment of the category values taking into prageEcount measurement
levels and nonlinearity (Ferrari and Barbiero, 2011

Optimal q; andp; in (4) are obtained by minimizing the loss of imf@tion
due to dimensional reduction, given by the follogvBum of squared distances:

T
o =—¥m,(x— Ga;B;) (x—Gia;B)).

Another important method in this area is the Rasubdel (RM). It was
introduced by Rasch (1960) to analyse tests omjgcis ability. These tests are
based on a set of items and the model describeprttmbility of giving a
specific answer to an item as depending on twoofacttherelative subject
ability and the item’s intrinsicdifficulty. In its simplest formulation,
RM expresses the probability of having an answegr=0 (wrong) or

x;j = 1(correct) from subject having ability §; when he meets iter of
difficulty ;. This probability is:

_ — xploh)
P[Xl-j = 1|9i':8j]  1+exp{6;-B;}

The greater is the ability or lower is the diffigylthe greater is the probability
of xij = 1.

In the context of user satisfaction, the two fagtability and difficulty
becomecustomer satisfactior{ability) and item lack of quality(difficulty),
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respectively. Note that low abilityy() corresponds to low level of satisfaction,
while low difficulty (8;) means high quality of the item.

RM can be extended to the polythomous case inrdiffeways with similar
meaning and interpretation (De Battisti, Nicolimnd Salini, 2012). For
example, in the case of iteprhavingm; ordered categoried,( ..., (m; — 1)),

we can set.., (m; — 1) thresholdss;, = B; + T, intended as the points where

two adjacent answer categories (for exam@edd and ‘Very good) have the

same probability to be chosen, beipgthe deviations of;, about the meaf;,

= . = 0. The probability of subject responding to itenj through

answer categories= 0,1 ..., (m; — 1) is:

exp{Kjx+x(0;—F)}
PIXij = x] = <~ :

) )
Yoco  exp{kjx+x(0;—B;}

wherer;, = — Yi_1 Tix, Kjo = Kjm;-1) = 0 (Ferrari and Salini, 2011).

With this approach the objective is double: we campare the level of
satisfaction among individuals similarly to the s in NLPCA, but, at the
same time, evaluate the quality of different sessior aspects of a service.

The complementary use of RM and NPCA thus allowsdiotaining two
rankings of the items of the service, one baseisqrerceived quality (via RM),
and the other based on its importance (via NPClpifscantly enriching the
interpretation of the results.

3.3. Other methods

With regard to users’ satisfaction, there are offreposals that combine the
methods described above or are not included irptaeious classification. For
example, Ferrari et al. (2011) adopted a two-sterquure to analyse user
satisfaction data which can be categorized as aahsynthetic measure and
model-based approach. With regard to a model ofyipe (1), in the first step
they built a synthetic indicator via NPCA in orderobtain quantitative values
for the continuous latent variable “satisfactionigasurement of the varialfig
on the left-hand side in equation (1)). In the secstep a dependence model is
formulated to explain the level of satisfactiorr@hation to covariates (detection
of explicative variables in the terms on the rightid side of equation (1)).
More specifically a Multilevel Model (ML) is usedif detecting personal and
environmental characteristics

! Multilevel models have been extensively used irblipuservice satisfaction analysis,
especially in medical care (see, for example, Sieta., 1998). But in general they are used
only with satisfaction scores as dependent varkablet with synthetic measures of
satisfaction.
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Salini and Kennet's method (2009) considers Bayesietwork models to
analyse the connection between different aspecéssafrvice in the case of EB
data. Furthermore, several comparative and rankanglyses have been
performed in the last years in order to evaluage dpinion of Europeans on
public services. For example, Annoni (2007) usessdaliagrams and POSAC
methods to perform a ranking analysis on the EUiintries through EB data;
Annoni and Briggemann (2009) show a way to rank déuntries through
partial order theory; Clifton and Diaz-Fuentes @04dnalyse EB survey data by
averaging responses on satisfaction for countrypesison.

Other methods of analysis focus on the controlhef tesponse bias which
may arise in satisfaction surveys and, more in ggni& opinion surveys, either
depending or not on the number of questions in dbestionnaire. If the
guestionnaire is long and the cognitive task isdhdéinen problems such as
learning effects, boredom and anchoring to eatdisks may occur. But even if
the questionnaire is short and well-conceived, viodial fixed effects may
emerge, as explained in McFadden (1986). Theretorgvoid measurement
error problems and to circumvent this issue, gassible to exploit the fact that
similar questions regarding different aspects oVises are repeated over time
in different survey waves, and a specific-indiviliieed effect introduced in the
model could adjust for this source of bias. A poigssolution to the problem is
given by Grassi and Puglisi (2008) who stack theeolation about reported
satisfaction over these different dimensions and auregression model with
individual-specific fixed effects. They assume thatny of the biases affecting
the respondents in satisfaction surveys, althoygtiic to the individual, are
common across similar questions being asked, agml ¢an be captured by an
individual fixed effect.

Finally, it is worth mentioning other possible madis still not applied to EU
data which use statistical models to estimate ¢hationship between the latent
variable and the manifest variables through streckeequation models obtained
via the Partial Least Squares method - PLS (Wd821 see also the extensive
presentation in Tenenhaus et al.,, 2005) or the EISRnethod - Llnear
Structured RELationship (Joreskog 1970; O’Brien Hiodner, 1987).

A summary of some of the methodologies most usdtienast few years to
evaluate the user satisfaction and their charatitesiare reported in Table 1.
For a comparison of their applications to EU data Berrari and Manzi (2014).
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Table 1 — Summary of the characteristics of some tfie main methodologies
available to measure satisfaction for public servies

Methodology Category Characteristics
Dependence analysis. Satisfaction can|be
L_og|t, probit and Model-based explamed by some hypothe5|zed_
linear regression determinants. Only one response variable

(one item at a time) is considered.

Dependence analysis. Satisfaction is still
explained by some hypothesized
determinants as above, but at different
Multilevel models (ML) Model-based levels, e.g. at individual and country
levels. Useful for hierarchical data. Only
one response variable (one item at a time)
is considered.

The focus is on measurement. More items
(aspects) of satisfaction can be taken into

Nonlinear Principal Synthetic measures & consideration and weighted accordingly.
Component Analysis (NPCA composite indicators Level of satisfaction, importance of items,
and optimal quantifications of answers are
determined.

The focus is on measurement. Level of
satisfaction and quality of items (aspecits)
of satisfaction can be assessed.

Synthetic measures &

Rasch Model (RM) composite indicators

The complementary use of RM and NPCA

Synthetic measures & allows for the joint representation of

RA + NPCA o quality and importance of items in order|to
composite indicators . o -
provide a set of indicators to decision
makers.
Both synthesis and explanatory analyses
Synthetic measures & are considered. The ML model is applied
NPCA + ML Lo . i
composite indicators + models| on a synthetic measurement of satisfaction
obtained via NPCA.
POSAC, Partial order Ranking analyses Allows a ranking .Of countries according fo
satisfaction.
Bayesian networks Model-based Models of cause and effect. Only one

response variable is processed at a time.

Immediate synthetic indicator.

Averaging Synthetic and comparative tool]sComparative analysis based on conditional
mean values of observations.

4. Methods to simultaneously analyse multiple datats

In the previous section we considered methods t@yse datasets with
individual information on satisfaction coming frauarveys carried out by major
pollsters. In most cases, only aggregate findimgsfmultiple studies/datasets
are available with no access to individual datal analysis can be developed
only through a systematic review of the literatuaemning at summarizing the
empirical evidence emerging out of these studiestaMnalysis (MA) can
therefore be useful in that it allows the poolinhtlee different satisfaction
findings with regard to the variety of techniquesed to get them. Sometimes
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judgments from experts should also be consideredoteect for bias in the
studies selected for MA

MA, originated in the social sciences but soon beraa fundamental
technique in other fields, could produce interggtiasults in the satisfaction
analysis context. Hunt (1997), and Rosenthal amdaBeo (2001) point out
some criticism that has always been raised in mrasgarch fields about the
meta-analytic approach. They state that “MA is bik¢aking apples and oranges
and averaging over their weights, sizes flavour gimelf life. Too different are
apples and oranges to be put together’. Paradbxithe real strength of MA
lies exactly in this criticism: if one wants “to mgralize about fruit rather than
about apples or oranges, then it is correct toidendoth apples and oranges
altogether” (Rosenthal and Dimatteo, 2001).

In the case of satisfaction, thigéneralization about fruitapplies naturally:
apple or oranges can be items of satisfaction fierdnt measurements of
satisfaction, but finally, MA helps to put everytgitogether, giving a definitive
evaluation of thdruit-satisfaction MA can correct adequately the possible bias
emerged in the studies, giving them more or legsomance in the pooling
exercise. As such, MA can be considered a valetradtive to the methods used
to model satisfaction on a single dataset wherviddal or information is not
available or is fragmented.

In the subsections below we first briefly recale tatandard meta-analytic
approach to summarize information on public satisfa from multiple studies
or datasets in the particular case of the cormelatpefficient, and then describe
a non-standard meta-analytic approach recentlpdaoted, aimed at adjusting
for multiple sources of bias (subsection 4.1). Aaraple of application of the
latter method to assess satisfaction for SGI isigeal in subsection 4.2.

4.1. Standard and non-standard methods of MA

Very few MAs having satisfaction for public sernscas the main objective
have been performed so far. One of these exangpladHall and Dornan (1990)
where the authors performed a standard meta-asabyfsiproduct-moment
correlation coefficients with the aim of examinitige relationship of patients'
socio demographic characteristics to their satigfaovith public medical care.
Meta-analysis of correlation coefficients is commonly performed by first
converting them into Fisher-transformedcores:

2= tog (),

% This bias could concern, for example, the choice misspecification of a model for the
determinants of satisfaction, possible omitted aldds, the quality of the sample, the
particular technique used, etc.
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which have an approximate normal distribution watandard error /;

(n-3)
wheren is the study sample size. In that analyzssare pooled across studies
with weights proportional to the standard errord are back-transformed to
and Hall and Dornan found that a higher satisfactsosignificantly associated
with greater age and less education, and margiredigociated with being
married and having higher social status.

In primary studies (i.e. in studies selected fa& MA) satisfaction can have
been measured in many different ways. This intredusther types of biases in
the analysis. First, studies can differ in designveell as in participants,
exposures or outcomes. We refer to this bias agisstal bias” or internal
bias’ (i.e. lack of statistical rigour in performingelstudy). Second, if a given
policy target protocol has been agreed, studies lneagnore or less relevant to
this target and can or cannot agree with this prtdNe refer to this bias as
“relevance bias” oréxternal bias (i.e. lack of relevance of the study in view of
the policy targets). To explain this latter poiet's suppose that an agreed
protocol on “better standards” to evaluate sattgfacstates, for example, that
satisfaction is better evaluated if an item on pleeception of quality of the
service is present. Studies may or may not havé smformation: studies
without the information on quality are not excludeédm the MA, but are
considered more “relevance biased” than the othEnss setting requires a
different approach where statisticians and polixgests are called together to
evaluate these biases, and a model to incorpohase telicitations is thus
required.

A proposal in this direction is introduced in Tured al. (2009). They assume
that potential internal and external biases acttiagty and proportionally on
the estimates. To elicit these biases a panel pérexmeets and discusses first
jointly and then assess independently the amoubtasf they believe is present
in the studies. Each assessor completes checkistssources of biases
evaluating them on a shared scale. The number ftdrehnt types of bias is
usually defined in advance.

More formally, this method works as follows. Letiavek selected studies
forming a MA, in each of which the study-specificantity 8; has to be
estimated, and the statistjg (i=1,...K) is used as its estimator. Let be an
additional variance parameter to allow for unexpddi between-study
heterogeneity. Let's havé sources of internal bias in the estimation process
Then, for each study anadditive modeto incorporate internal sources of bias

j=1,..,J8 is formulated. A bias componenﬁi’j, having distribution
5{j~f(u{j;ai’]-2), is supposed to have an additive effectyprin the following

way:
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yi~f (8 + uls |52 + ol ]), (5)

wherep! = Zleliﬁj is the total internal bias for studyelicited by the expert,

s? is the sampling variance assumed known,@nd= 2j=10ij
Similarly, an additive model to incorporate external sources of bias
j=1,..,JF is assumed and expressed as follows:

2
Vi~f(O; +ui, st + 2 +af), (6)

whereuf = Zle ui; is the total external bias for studlicited by the expert,
andal-’2 = Z§=1 052, being the external biak; distributed as;~f (i, 052).
Combining together models (5) and (6) a generaiti@ddnodel is obtained:

2
Vi~f(0; +ui +uf, st +1%+ Uilz +0f ). (7)

Proportional modelsorresponding to models (5), (6) and (7) are olethin
a similar way. Additional and proportional modets &nally combined together
to get the final bias-adjusted meta-analysis resiee Turner et al. (2009,
pp. 37-41) for further details.

We believe that this approach can be used in MAaiisfactionin genera)
and on satisfaction with public services in patacu

4.2.  An application to patients’ satisfaction data

Suppose policy makers are interested in knowingtwdhdhe relationship
between the level of satisfaction of patients andhe t
competence/efficacy/performance of medical and ingrsstaff in public
hospitals and only aggregate findings are availald@ MA with the
methodology by Turner et al. can be conducted ensttecific framework of the
evaluation of satisfaction. The steps to be perémrngan be summarized as
follows:

(i) Select the primary studies containing measurieselationship between
medical/nurse competence/efficacy/performance atidfaction with standard
MA selection techniques; (ii) list all the souraddstatistical or relevance) bias
possibly present in the studies; (iii) ask expeaasguantitatively elicit such
biases for each studies and how they affect stadylts; (iv) incorporate such
elicitations to adjust study estimates with thehndblogy used to get model (7)
and the following generalization.
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To illustrate this procedure, we conducted a padjustedmeta-analysis in
the area of satisfaction for medical services iaplitals. We were interested in
finding studies where the relationship between epdti satisfaction and
efficiency/competence of medical and nursing stadf evaluated through the
Pearson’s linear correlation coefficient. Our &gyt to obtain the final set of
studies to be included in the meta-analysis aintefirg browsing the most
important internet bibliographic databases on puliliealth management
(Medline, Scopus, Web of Science, Google Scholar),eand then manually
searching in the most important journals in heaithnagement and health
economics from 2009 to 2011. We also searchedeimeference sections of the
identified studies and among other publicationshef authors for further work
on the subject. Examples of key-words used forsberch are the following or
a combination of them: “patient satisfaction”, ‘isédction for health care”,
“hospital”. The inclusion criterion comprises theegence of a correlation
coefficient between patient satisfaction and vdeslrelated to hospital staff
competence. Eligible studies were those with surdaya containing self-
assessments on satisfaction for staff performamok services in hospitals.
Studies containing regression models with satigfacineasures as dependent
variables and variables on efficiency/competence hafspital staff as
independent variables were excluded. This searategly produced a collection
of 24 studies reported in Table 2.
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Table 2 — Studies in the meta-analysis

) ) ) ) ) Rho 3
Study Year Geography Satisfaction variable Related variable Sample size value Rho type
Aagja and Garg 2010 India Overall patient satigfacin a public hospital Competence and efficacynidical services 200 0.31 direct
Alrubaiee and Alkaa'ida 2011 2011 Jordan Genetafaation in two private hospitals Reliability-Ewmmy-Assurance 290 0.74 averaged
(SERVQUAL)
Berg-Copas 2009 2009 U.S.A. Overall trauma pasetisfaction in the Wesley Medical Center, Wichikansas, U.S.A. Medical, nursing and staff care effidacy 209 0.87 averaged
Buckley 2009 2010 New Zealan Overall patient sattfon with the emergency department nursing iegaonal hospital Nurse caring performance 100 0.62 direct
(postal survey
Butow et al., 2010 2010 NZ & Satisfaction with doctor consultation and skills dbw's' care and concern 55 0.20| averaged
Australie
Knight, Cheng, and Lee 2010 2010 Australia| Ovarlidnt satisfaction with outpatient physiotherapyecin 25 clinics Therapist's behaviour in discugsiegative 312 0.71 direct
and positive aspects of treatr
Lee and Lin 2009 2009 Taiwan Diabetes patient trugte physician assessed in one regional hosgil Adherence to physician's prescriptions an 480 0.31 averaged
one district hosnit: outcome expectatio
Mannion et al. 2009 2009 Switzerlang Overall satisbn with surgery in a clinic and a hospital Global treatment outcome 120 0.80 direct
(patients after knee arthroplasty sura
Mehta 2011 2011 India Patient satisfaction in wasibospitals Medical, nursing and staff care afidagfy 400 0.61 averaged
Pai and Ravi 2011 2011 India General satisfactica private hospital Doctors', nurses' and digi&iaare and 257 0.64 averaged
concert
Pijnenborg 2009 2009 Netherlands Overall satigfactvith hospital, doctors and nurses Expectatioreslical empathy and quality 102 0.21 averaged
Purdy 2011 2011 Canada Overall in-patient satigfador nursing care in medical and surgical ufriten 21 big Nurse-assessed quality of care 1005 0.2 direct
hospitals (more than 70 be
Qin 2009 2009 U.S.A. Overall patient satisfactidthveare providers (web survey) Quality & expeaia 485 0.50 averaged
Raftopoulos 2010 2010 Greece Overall satisfactith primary care in a variety of primary healtheaettings Medical and nursing care and efficacy 212 0.64 ayed
(outpatient settina. home care) serv
Ruiz et al. 2010a 2010 Spain Patient satisfactiorgfaucoma therapy in three locations (patientsuiged by specialized | Competence and efficacy in medical servicgés 124 30.2 averaged
clinicians in hospitals
Ruiz et al. 2010b 2010 Spain Patient satisfactigh dermatological treatment of hand eczema indsphals Medical care 213 0.59 direct
Schenker et al. 2012 2011 U.S.A. Patient surrogatiss after 7 days in physicians in an intensini in @ University Hospital General trust in héadre systems 50 0.54 direct
Shabbir, Kaufmann, and Shehzad 20{11 201 Pakistan atienPsatisfaction in public and private hospitals Trust & service quality (SERVQUAL) 186 0.45 aveedg
Shrestha 2010 2010 Indonesia| Out-patient satisfadoir access to primary care in three primarythezdre centers personal treatment and medicatyabil 300 0.42 averaged
Sims 2009 2009 U.S.A. Trust in physician (chroramppatients from 4 chiropractic offices in twofdient Physician's empathy 62 0.16 averaged
southwestern tow!
Stevens 2010 2010 U.S.A. HIV-positive racial/ethminiority patient satisfaction for doctors, nursesl administrative Trust in doctors 33 0.19 averaged
staff of two urban, community medical clin
Weng et al. 2011 2011 Taiwan Relationship betwestiept satisfaction and doctor emotional intelligen Total emotional intelligence by doctors 110 0.09 redi
burn out and iob satisfacti
Weng 2009 2009 Taiwan Patient satisfaction atahiftisit and after two weeks with surgeons andrimiggs Medical efficacy and empathy 67 0.34 avedage
Wouda et al. 2011 2010 Netherlandls Patient satisfawith physicians' working in a university hospi Medical care 30 0.37 direct

3 “Averaged” means that the correlation coefficienteging the meta-analysis has been averaged atndsiple correlation coefficients presented in sheady.
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Results of a standard MA performed on the selestadies are reported in
Figure 2a where for each study the confidencevatdor r is reported. It can be
noted that all reported correlation coefficient® goositive and the pooled
Pearson’s correlation coefficient is equal to O.Afsaning a certain positive
relationship between satisfaction and staff efficigcompetence. The overall
Is also significantly different from O.

Since we believed that one study (Weng et al., pptdsented symptoms of
internal and external bias, an elicitation procgas performed. The reasons for
adjusting this study for bias concerned the lacktafistical rigour (specifically
about the sampling used), the measurement usesséssa satisfaction, and the
related variable (an “emotional intelligence”), dthctors leading to the
underestimation of the correlation coefficient. &yplying the models from (5)
to (7) for assessing elicitations (ad-hocsoftware was used to this purpdsa
larger level of correlation was obtained in thedgtwonsidered, affecting the
overall effect sizes which increased from 0.49.&P2(see Figure 2b).

Figure 2 — (a) Meta-analysis results of the relatizship
between satisfaction and medical, nursing and staflompetence
(b) Adjusted meta-analysis results of the relatiorfsp between satisfaction
and medical, nursing and staff competence: adjustestudy is Weng et al. (2011)
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5. Conclusion and future developments

This paper has presented some recent non-standdindaologies to evaluate
users’ satisfaction with public services and disedstheir potential.

This has given us the opportunity to highlight ttregse methods do not only
provide us with a measure of the level of satigbactor public services, and
show how it can vary in relation with different facs, but also allow us to
evaluate and compare specific services or aspeatservice.

We have tried to highlight the practical utility tiese statistical analyses
both in presence of a suitable dataset and indse when such availability is
scarce but pieces of information can be extractegdoling similar analyses
whose results can be adjusted according to therdiit amount of bias they
contain. All the presented methods are helpfuhtprove the efficacy of policy
intervention/action, and can be adopted as toalgdiblic managers to better
understand citizens as public service recipients.

The methods proposed here are prone to further lamwent both
theoretically and in applications. Our future cormmants will be centred on
developing IT computational tools to apply some ftifese methods
simultaneously or extend the application of theshniques to different datasets
in multiple contexts. This will be addressed to ggipublic managers the
possibility to be provided with easy and conveni@struments for immediate
decision implying a more central role for citizengublic enterprises’ decision
making.

Our hope is that in the next future increasing weses will be invested to
reinforce citizen satisfaction surveys and to depehew methodologies to
analyse these data, and methods to implement theorder to support the
decision process of public enterprise.
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