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RESUMEN:

Lainvestigacion en el ambito sanitario deberiainfluir en la buena préctica clinica, sin embargo, medir € impacto de la
generacion de conocimiento en la satisfaccion y calidad de vida de la sociedad ha demostrado ser un proceso complejo de
abordar.

En estetrabajo se pretende analizar el efecto dela actividad investigador a, en un hospital publico espafiol, sobre la satisfaccién
de sus pacientes. Abriendo también la puerta a estudios posterior es que vinculen la generacion de conocimiento a losindicadores
de rendimiento propios de este tipo de organizaciones.

PALABRAS CLAVE: Gestion Hospitalaria. I ndicador es de opinion. Rendimiento. Generacidn de conocimiento.

SUMMARY:

Healthcar e research should have a bearing on good clinical practice, but to measure theimpact of knowledge generation on the
quality of life of society has been shown to be a complex process to approach.

Thisarticle attemptsto analyse the effect that resear ch activity has on patient satisfaction in a Spanish public hospital. It also
opensthedoor for further studiesthat associate knowledge generation with the specific performanceindicators of thistype of
organisation.

KEYWORDS: Hospital management.Opinion indicators. Perfor mance. Knowledge generation.
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INTRODUCTION

Itissimpleand logical toinfer that research, particularly in the health field, should have a positive impact on clinical practice
and, thus an improvement in the health of the public and in their quality of life. However, recent reviews have demonstrated that
the measurement of thisimpact isa complex subject to tackle. Thisisbecause, among other things, theimproved health of
individuals arises from a combination of elementsthat make it difficult to associate an immediate and direct effect of the
generation of scientific knowledge with the wellbeing of the patients 1-3.

In accordance with Escuder o et al4, the resear ch process has three fundamental phases: knowledge gener ation, transmission of
the knowledge, and the application of the knowledge generated. The time from thefirst to thelast phaseisfar from being
immediate, with there being a considerable time lag in many cases. One exampleisclinical trialswith drugsthat require being
tested in different phases and over several years beforethey can be generally circulated and directed at society as a whole.

However, society and gover nments per ceive that biomedical research has a positive effect. A considerableincreasein life
expectancy of between 20 and 30 year stook place during the twentieth century, although unequally distributed between
countries, with these inequalities being associated with ignorance and not just to poverty; " the poor die young and alarge part of
thismortality excessisattributable not directly to poverty but to failureto apply the knowledge, processes and productsthat are
thefruits of research" .

Although it isclear that research has contributed to the already mentioned decrease in mortality, this could be dueto factors
arising from the resear ch activity itself - which provides advice to gover nments and the public, which isreflected in specific
Health Policies, such as prevention and vaccination campaignsor clinical practice guidelines - but also to other different factors,
such asthe life habits of theindividualsor their genetic predisposition®. For thisreason, those countrieswho invest morein
R+D+l have began toinsist on new indicatorsthat can providereliable information on the positive effect of medical research on
societyl2,

One study worthy of mention isthat of Silverstein et al” who in 1995 estimated that each dollar invested in biomedical research
by National Health I nstitutes, generated a return of 16 dollarsin the United States of America.

Thisresearch work aimsto link the resear ch activity of different Spanish public hospital departments, formalised through
resear ch projects managed by a Foundation, with their daily clinical work.

Theintensity of the resear ch activity will be measured with bibliometric parameters (Number of Publications and | mpact
Factor) and quantitative ones (Number of Research Projects), aiming to determine the effect on the hospital efficiency where
these projectstake place, which, in turn, will be measured using the appropriate performance indicators of their activity, such as
consultations, admissions, or the number of complaints. There are obviously other external resultsthat will not be included, for
the moment, in the aim of thiswork.

I'n short wewill try to determine whether knowledge and innovation generation that arises from formal research, sponsored by
the Foundation created for this purpose, leadsto the creation of value through the satisfaction of the user dueto an increase
efficiency of clinical practice.

In alater phase, thisresearch work also attemptsto link the changes occurred in theinformation system attributed to
management control with the performanceindicatorsin the preceding and subsequent years. Thisanalysisis essential to give the
study rigor. Some previous obser vations enable the possible existence of interferencesin theresultsto beinferred. Certain
changesin the assignment of function of the management accounting system may be deter mining factor sto complement and
explain this prior exploratory analysis. It triesto observe whether or not the functions attributed to management accounting,
under the per spective proposed by Zimmer man8 have been modified.

The methodology used is based on the case method. Case study is a useful technique when the phenomenon to investigateisthe
result of a complex interaction of multiplefactors, and their description and subsequent explanation requir es endogenous
information from multiple primary sour ces. The use of multiple sour ces enables qualitative and quantitative data to be
combined to achieve aricher under standing of the dynamics of the case and control, to a greater extent, the accuracy of the
information.

Theoretical framework
Knowledge, as a sour ce of value creation in or ganisations, has been extensively analysed by the Positive Agency Theory.

Simon? already mentioned that a successful organisation must avoid stagnation of its recour ses, by employing people who could
providerelevant knowledge to the organisation, or enriching the existing recour ses by continuous lear ning processes.

Thisisof vital importancein the health carefield, wherethe serviceis provided to the public by highly qualified staff that also
require continuously updating their knowledge. In fact, it isdesirable that the activity of health professionalsrest on three main
pillars, to know, the clinical activity itself (diagnostic and therapeutic) linked to the patient bedside, teaching, and research 3.10,

On the other hand, the greater, moreinnovative, and higher the quality of the scientific production, the morelikely the
organisations and the resear cher s themselves of obtaining effectsin clinical practice. It isalso reasonable to assumethat the
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better the resources available, the greater will be the possibilities of generating new and relevant knowledge for clinical
practice?.

According to Jensen and Meckiing!! and Charreaux!2, knowledge occupies as central position in the Positive Agency Theory,
which will serveto focusthe theoretical framework of thisresearch, and isattributed a determining role in the genesis of
organisational performance. For Professor Azofra Palenzuelal3, when the generation, transfer, and application of knowledgeisa
substantial part of the exchanges that are made between individuals of an organisation, it leadsto long-term relationships within
that organisation. Furthermore, the establishment of prolonged contractual relationships fostersinvestment by the or ganisation
into specific in-house knowledge, being of great valuefor this.

Positive Agency Theory, and within thisthe so-called Positive Accounting Theory have, within the New I nstitutional economy,
interesting ramificationsfor our study, onceit is completed, with the aim of examining in detail therole of the In-House
Accounting Information Systems concer ning the induction of knowledge generation and transmission processes, and in
particular theincreasein valuefor thetypes of organisationsthat concern us.

A Caseanalysis

With the aim of approaching the research relative to the work we present, we have opted to use resear ch methodology known as
Case Study. Thischoseis motivated by the fact that the nature of the work, aswell asthe subjectsthat we intend to cover, are
adequately identified within the sphere of activity that Yinl4 identifiesfor thisresearch method.

According to Jensen et all5, case study isa clinical method, based on field work, especially suitable when the knowledge of the
phenomenon to investigate requir es qualitative and detailed information, being the ar ea of management sciences wher e this
empirical research method has been shown to be especially fruitful.

I'n short, the case study method isincreasingly chosen for the analysis of questionsregar ding the implementation and functioning
of information systems. The reasonsthat appear to be most relevant for this choice are, in the words of Benbasat et al6, the
following:

a) The need to study information systemsin the environment in which they are developed and in thisway, to determine
its" state of theart" , and

b) The possibility of understanding the nature and dynamism of the processesthat shape them, aswell asto grasp its
complexity, duein part, to the continuum of changes and innovations to which they ar e subjected.

From with in the different case study typology, we have opted for the explanatory case design, due to the nature and pur pose of
our research.

Itisour aim to empirically contrast a theory hardly dealt with in theliterature, which links organisational design with the
creation of value and knowledge, in a very specific context, asisthe health field, and itsimpact on patient satisfaction.

According to theliterature, therole of Internal Accounting Information Systems (IAlS) in relation to the processes associated
with the creation, transfer and application of knowledge within organisations, hasreceived little attention. Attention isdrawn to
thisincipient " state of theart", since | Al S are one of the most relevant and significant information systemsand with an
information flow that aspiresto be consistent with current needs.

Thus, thereisa gap, and the case study that we present here attemptsto shed light on how and why real practices developed in
thefield of |Al'S can be coordinated in the stated direction.

Organisational structure of spanish public hospitals

Most of the Spanish public hospitals generally comply with an organisational model set out in regulatory guidelines established
in the second half of the 1980's, soon after the approval of the General Health Law. A model that, within the period of time that
concernsusin this study, isfeasible and has experience few changes. In this sense, three functional areas are configured17:

. General Management area: In thisarea arethe supervisory and general coordination functions, the management of
resour ces and services, institutional relationships, strategic planning, and guarantee of the rights of the public.

. Health Care Area. Thisarea groupstogether the management bodiesresponsible for the development of the healthcare
lines of activity of the Hospital, and are also responsible for general organisational activity functions and coordination
between the different in itsand departments. In thisfield, the following management bodies ar e established:

. Medical Division.

. Nursing Division.

. Medical Sub-Divisions.

. Nursing Sub-Divisions.

. Technical-Administrative and L ogistical Support Area: | ncludes the management bodies of the Management and
General Services Division, and the corresponding sub-divisions. Under itsresponsibility are grouped the functions for
supplies, stores management, general logistics, general services management, external contracts management and
management of administration staff and subordinates. The General Services Division may beresponsible for the
planning and management of different alteration worksthat are done, aswell as the planning and management of
decentralised investment plans; it will also be concerned with the management of centralised investment plans, etc.
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For our study, special emphasis needs to be made on the importance of the Services Control Management (SCG) within public
hospitals, given that the surveillance, follow up, regulation and control systems ar e cor ner stones of any organisation responsible
for fulfilling the aforementioned objectives and for the monitoring of the activity of the organisation itself.

The Management Control System, according to Capstick and Tarridel8, is conceived in such away that it goes further than
being a smpleway to report activity levelsin an organisational unit whereby it establishesits performance level of certain
activity parameters, but it isalso a function that provides the administration of the appropriate hospital organisation with a
global and complete vision of its effective viability. In thisway, on the MCS being distributed throughout the whole or ganisation,
it helpsto integrate each and every one of itslevels, and leadsto a better use of resour ces.

In fact, the viability of a system meansthat its essential variables, in a defined time period, are within a specific range of values
considered asnormal. It isprecisely this Management Control system that provides uswith data needed to measure the activity
and performance of the hospital.

In terms of our study, it isimportant to highlight two specific aspects within the hospital structure: Resear ch (Channelled, in this
case, through a Management Foundation), and patient satisfaction (Measured by the complaintsrecorded by the Patient Care
Department).

The channelling of resear ch funds through management units has been widely used in the Spanish National Health System. In
the specific case that concer ns us!® the foundational purpose and aim is, generically, the promotion of scientific research in the
Health field, as well asthe development, sharing, dissemination, and support in all matters, works, and studiesto this. To fulfil
these aims, the Foundation, within its means and in accor dance with the Schedules and Programsthat its Board approves
annually, develops activities such as:

. Theawarding of grantsto diver se studies and investigations of all classes of material, social, economic and business
activities.

. Support for individuals and institutionsthat areinvolved in a similar activity.

Thisrole of channelling and uniting resear ch activity provides uswith valuable material to make the measurements necessary
for theaim of our study asregardstheresearch activity of the hospital and its different departments, aswell asits development
over time, to later be able to associate it with the parameter sthat will enable usto determineitsimpact on theresults of the
health organisation analysed.

Todo this, wealso turn to the Patient Care department that isresponsible for managing aspectsrelated to the processing of
suggestions and complaints received from patients and/or their relatives, being an efficient way when " taking the pulse” of the
running of the organisation. The number of complaints per department, suitably weighted using the number of professionals per
department, will give us a measure of the satisfaction of the patient.

Model formula, hypothesisand variables.

Hypothesis:

Based on the aforementioned studies up to now, in order to attempt to determine whether resear ch activity can have an effect on
professional clinical activity and, thus, on the patient, we propose the following working hypotheses:

H1: Theincreasein work load per clinical department negatively influences patient satisfaction measured by the number of
complaints.

H2: The generation of knowledge through basic and clinical research and its dissemination positively affects patient satisfaction
measured by the number of complaints.

Variables:

We have obtained infor mation on two departmentsin a Spanish public hospital, which has a Foundation that acts asa research
management body, for a period of the six year s between 2006 and 2011.

The data selected for the study of workloads per department has been provided by the Management Control department of the
hospital.

Thedata asregardsthe generation of knowledge and the resear ch activity of the centre has been provided by the Management
Foundation.

The complaints per department wer e obtained from the Patient Care department.

Our analysisincludesthe following parametersfor each of the departmentsand the years covered by our analysis:
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. Number of patient visits asthe sum of thefirst and successive consultations and admissions.
. Number of clinicians.

. Number of complaints.

« Number of publications.

. Impact factor of the publications.

. Number of projects.

Model:

To contrast thefirst hypothesis, we have constr ucted a Cobb-Douglas model based on that developed by Griliches?0-2L, with
three productive factors:

R=T"T" (1)

WhereR denotesthe patient complaints per department, T isthe number of patients per clinical department in each year, and |
isthe scientific production measured by the number of publications, the impact factor, and projects each year. The superscripts,

#, #  arethe elasticity coefficients of the complaints as regards workload and resear ch, respectively. The subscript i identifies
each department.

The elasticity coefficients measur e the response of the complaintsto changes made in the factors, work and generation of
knowledge.

If & + & = 1signifiesthat the function has a constant returnsto scale, that isto say, if thework and generation of knowledgeis
increased by a percentage, the complaints should be seen to increase by this same percentage. However, if < + £ is< 1the

returnsto scale of the function isdecreasing, and if < + & is> 1it isincreasing.

The usual procedureto solve thistype of equation is by linearization using a logarithmic transfor mation, which givesriseto the
following equation:

Ln(R) =aLn(T)+ BLn(,) @)

Tointroduce the data obtained from two different departmentsinto the model, we have standar dised the data using thefirst
year asa basdline.

Table 1. Standardised Complaints data (R), patients per
clinical department (T), and knowledge generation (l) for department 1.

Department 1

Year R T |
2006 100.000 100.000 100.000
2007 143.243 102.825 47.642
2008 127.928 102.344 190.567
2009 35.135 94,988 47.642
2010 45.045 92.441 190.567
2011 18.919 95.062 370.176
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Table 2. Standardised Complaints data (R), patients per
clinical department (T), and knowledge generation (l) for department 2

Department 2

Year R T |

2006 100.000 100.000 100.000
2007 76.190 99.204 158,755
2008 76.190 116.554 267.101
2009 19.048 103.113 389.564
2010 23.810 114.788 415.722
2011 38.095 117.910 537.503

Finally, we used a multiplelinear regression model to find the elasticity constants.

RESULTS

Department 1:

Table 3. Adjusted results for department 1.

T |
Value Standard Error Value  Standard Error
1.363 0.42611 -0.44289 0.40268
Adj. R-Square 0.96695
1,363 1-0.44289
RI = Tl 1 1 G)

Theresult of from the multiplelinear regression model show that the elasticity coefficient ? that correspondsto the number of
patients seen by each clinical department will increase the number of complaints. On the other hand, it also showsthat the

elasticity coefficient of the generation of knowledge # is negative, which impliesthat an increasein publicationsand projects
decrease the number of complaints, as shown by equation 3.

The classic Cobb-Douglas model usesthe partial derivative of the production function to find the marginal productivity as
regards capital or labour, thusit is possible to determine the variation ratein the number of complaints depending on the
number of patients per clinical department for a constant value of research activity. It isalso valid to determine the variation
ratein the number of complaints depending on the research activity for aratio of patients per constant clinical department.

For example, equation 4 correspondsto the partial derivative of the number of complaints asregardsthe number of patients per
clinical department.

fhttp://biomed.uninet.edu/2014/n1/jarribas.html
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? - 1 .363 ?';{1.3'(!3 !;(]‘.44239 4)

Thevariation of the complaints has been calculated for aratio of patients per clinical department increase, fixing the per centage
of research activity at three different values, 1%, 5% and 10% above the baseline of our study, asshown in Figure 1. It is
observed that a higher research activity lowerstheincreasein complaintsfor a progressive increase in the workload.

Figure 1. Graph of the partial derivative of the percentage of complaints
as regards the number of patients per clinical department,
for three different research activity values, 1%, 5% and 10%.

dR/dT

4 ¥ L ' ! T
0 20 40 60 80 100
Department 2:

Table 4. Adjusted results for department 2.

Value | Standard Error | Value Standard Error

2. 12555 0.33969 - 0.28316
1.09435

Adj. R-Square 0.99123
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2,12555 7-1,09435
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Figure 2. Graph of the partial derivative of the percentage of complaints
as regards patients per clinical department, for three different
research activity values, 1%, 5% and 10%

dR/T

In the same way, the variation of complaintsfor an increasing ratio of patients per clinical department isrepresented, fixing the
per centage of resear ch activity at three different values, 1%, 5% and 10% above the considered, asshown in Figure 2. Asin the
case of department 1, it can be observed that a higher research activity slowsthe growth of complaintsfor a progressive increase
in workload. This department appearsto be more sensitive to increasesin workload for a very low resear ch activity. For
example, an increase of 100% in healthcareload, in the case of little or no resear ch activity, shows increases of around 380% in
complaints, however, when the scientific activity increases, thisincreasein complaintsisfixed around 30%.

DISCUSSION

Thesametrend is seen in both departments, the higher the workload per clinical department, the number of complaintsin the
department increases, while a higher research activity leadsto a decreasein the number of complaints.

The positive effect of research in decreasing the number of complaints per patient could basically haveitsorigin in the
motivation and satisfaction of the clinical department, aswell asthe updating of its knowledge arising from research projects.
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On the other hand, a high workload could assume an excessin pressurein the clinical department and a stressfactor. All the
aforementioned influencesitstreatment of the patient and their satisfaction.

Although the model shows a correlation between resear ch activity and productivity, it isimportant to find a balance between
healthcar e pressure and resear ch. This opensthe door to futureresearch on the motivational effect of research, both at a
personal and economic level.

However, this analysisisincomplete without approaching other aspects, such asthe performanceindicators of the hospital itself.
I'n a subseguent phase, it is essential to analyse how management systems affect daily clinical practicein order to obtain a
complete view, and identify and analyse the functioning of thistype of organisation.

After our review of theliterature we have not found any similar and previous work.
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