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1. Introduction

Knowledge exchange in clinical practice is onehaf inost important challenges because
of the variety and variability of the competenciegolved: in fact, health organizations
include specialists from several different discip, and the competencies associated to
clinical practice quickly change overtime. Italipediatricians are often physically and
organizationally separated from each others, withv foccasions of interactions.
However, asking for advice on clinical issues ikeg factor for pediatrician practice.
Clinical guidelines and handbooks are not the @olyrces of information. In this study
we explore the role of colleagues in retrieving adépting clinical knowledge and the
antecedents of the selection of the colleagueaduice.

Mintzberg (1979) has defined health organizationsparofessional bureaucracies”, that
is organizations characterized by the contribution specialized and independent
professionals interconnected through the standatidiz of capabilities based on
education and practice rather than through comnatinit. However, as he later added
(Mintzberg and Glouberman, 2001: 75) medical pcactian not be restricted only to a
matter ofpigeonholing — placing the case in a category: when unpredetploblems

arise they can be solved in the best way only tjinothe mechanism omutual



adaptation, that implies peer collaboration, informal comnuation, teamworking and
integration of different capabilities .

The existing knowledge management literature hatamed the peculiarity of healthcare
organizations in terms of the nature of clinicabkiedge Meijboom et al. (2004) argued
that clinical knowledge is: (i) partly tacit: thederstanding of the specific conditions of
the specific patient under scrutiny can not belegasidified in written documents; and
(i) fragmented, that is distributed among diffearerganizational and professional units.
These peculiarities produce respectively two comseges on knowledge acquisition.
Firstly, instead of accessing explicit formal s@g@suidelines, clinicians rely on their
mindlines defined as “internalised, collectively reinforceadcit guidelines in the head”
(Gabbay & leMay, 2005: 1014), useful to overcome khow-do gap of clinical practice.
Secondly, as the mindlines are “collectively renstrl”, clinicians give an important role
to colleagues’ opinions and experiences, considarédisted source of information on
the basis of the understanding and sharing of #mespractical concerns. Hands-on
knowledge exchange in healthcare is fundamental.

The resulting organizational solution is themmunity of clinical practice, in which
learning is both a social and a practical evens. & social container for the negotiation of
multiple perspectives into new practices (Gabbaye&lay, 2005). In fact, through a
process of enrichment, control, refinement given paer interaction, thendividual
mindline becomes aollective mindline, definitely better than guidelines.

The aim of the present paper is to enrich thidfied study by linking the empirical
findings with the theories of knowledge exchangeomagn individuals. Also, by
considering the paediatrician communities as sawvorks, where the nodes are the
pediatricians and the links are the advice relatiom specific patients, we test alternative

network-based theories to explain the determinaihksiowledge exchange in healthcare.

2. Theoretical framework
Many theoretical mechanisms have explained thecadents of knowledge exchange
among individuals. The network perspective is egfigcuseful in this field because

knowledge exchange is intrinsically a relationabgass (an exhaustive review of the



social network-based theoretical mechanisms iseptaa Monge and Contractor, 2003).
We consider three mechanisms: social embeddedrtemsiophily, and physical
proximity.

The Social Embeddedness Theory (Granovetter, 1®9&poses that individual behavior
depends on pre-existing social structures and @bkshed communication relations. In
the case of knowledge exchange, individual A wdlibclined to share knowledge with
individual B, asking for advice and information,Af already has a relationship with B
through admiration, work or friendship.

This mechanism is found in the so-called commusité practice (Lave and Wenger,
1991; Wenger, 1998), or groups of individu&gho share a concern or a passion for
something they do and learn how to do it better as they interact regularly" (Wenger,
2008). In essence, the structure of informal androanication relations influences how
the knowledge exchange network is structured.

According toHomophily Theory, instead, similarity among individuals is the drivad
relations in terms of knowledge exchange, frienglsbommunication. McPherson et al.
(2001: 416) suggested thatontact between similar people occurs at a higher rate than
among dissimilar people." Individuals are more inclined to establish relasiovith people
who are similar to them in terms of attributes sashage, gender, seniority within the
organization, position within the organization, edlion, personality or social class,
especially if these similarities are strong.

An example of this is provided by ti@ecial Identity Theory (Ashforth and Mael, 1989),
which suggests that people categorize others onb#ses of salient similarities (or
dissimilarities) to themselves to activate pro-abdiehavior towards the in-group and
anti-social behavior towards the out-group.

In terms of knowledge exchange, this phenomenamn refitects the fact that the trading
of knowledge is more immediate and easier amongplpewvho have the same
professional background being easier the transfele@rning of specific informative
content. In fact, homophily (particularly if it coarns similarities in activities and types
of knowledge) is one of the main communities ofcic® mechanisms, as knowledge
exchange takes place between people with similils sind who perform similar roles,
i.e. the same "practice” (Lave and Wenger, 1991nd§¥e 1998).



Another theory explaining the motivation behindatieg social relations (particularly
friendships and communication relations) is thatpbysical proximity (Borgatti and
Cross, 2003; Kraut et al., 2002). Studies (Alled72; Oldham and Brass, 1979; Monge
et al., 1985) have shown that physical structurevofk spaces affect communication
within a group and between different groups in #ame organization (for instance
between team members involved in cross-functior@epts).

Sharing a physical work space facilitates exchdvegmause it increases the probability of
communication and interaction (even accidentaljvbeh players (Monge et al., 1985),
also lowering the cost of accessing the interlocyBorgatti and Cross, 2003). The
likelihood of creating and fostering communicatigetworks is increased by the easiness
of meeting the people who work in the same buildrgry day (Kraut et al., 2002) and
is influenced also by the arrangement of furnitanel infrastructures in the workplace
(Peters, 1990).

The mechanism that leads to an increase in knowledghange througproximity is,
however, indirect (Borgatti and Cross, 2003: 436)e suggest that for purposeful
information-seeking the effect of proximity is indirect. Proximity leads to chance
meetings in which people gradually come to learn about each other, become comfortable
with each other, and develop bonds that enable future access." In essence, proximity at
first creates social networks such as friendships re@lations based on communication;
these are the foundations to generate then knowledchange.

In knowledge management literature, geographicaiadce is often interpreted as a
barrier to knowledge exchange. This exchange vélphrticularly facilitated in case of
proximity, especially with regards to complex ocitaknowledge that is not easily
transferable long-distance.

In short, all the three theories attempt to anstherfollowing questions: Why does the
individual ask B for advice instead of asking A? YW the individual motivated to share
knowledge and information to A, but not to C?

This work aims to test the three theoretical apginea that are herein summarized in

order to answer these questions in the case d@ritpkdiatricians.



3. The context

Since 1978, the Italian National Health Service @YHhas provided primary pediatric
care to children through local community-based aiidians. In the Italian primary care
sector, pediatricians are involved in taking careloldren aged 0-16 years and they are
organized in Health Districts, which belong to Lbékealth Units (Aziende Sanitarie
Locali), which respond to Regions.

Most of the pediatricians, however, are physicablated in their own ambulatories and
dispersed territorially. One problem with that isetlack of coordination among
pediatricians and between community-based pedetscand hospital pediatricians
which leads to lack of continuity of care and toianproper use of health services in
NHS. In order to deal with this issue, pediatrisiiaceive incentives to group together in
“associations” or “groups” where they may sharegpas, information, and ambulatories,
and from where they can more easily coordinate taitspitals.

This organizational solution promotes the creatbtocal communities of pediatricians
where patients have an easier access to doctordartdrs can better take care of
children with chronic diseases (Caso, 2004). Theligpecian communities may
concentrate all the activities in a single centvéh internal shifts of pediatricians), and
potentially enables an easier transfer of profesdicexperiences while allowing a
continuum of care to the patient.

This paper analyzes the case of pediatricians beignto a Local Health Unit in the
North of Italy. In that specific Region, there isgeeat awareness of the problem of
integration of healthcare professionals in primeaye, as confirmed by the incentives to
pediatrician communities in the Regional HealtmPla

Our sample includes 23 pediatricians out of 25 tgleg to the same Local Health Unit.
The pediatricians are organized in two Health tgr North and South. 20 out of 25

belong to 5 pediatric formal communities.

4. The model
The hypotheses to be tested are:



Social Embeddedness

H1 Pediatricians who collaborated in the pastraocee likely to exchange ideas on
how to treat patients than pediatricians who did no

H2 Pediatricians who belong to the same pediaimmunities are more likely to
exchange ideas on how to treat patients than peiats who do not.

H3 Pediatricians who exchange advices on one pagii@re more likely to exchange
advices on other pathologies.

Homophily
H4 Pediatricians who are similar in terms of yeafr&xperience or gender are more
likely to exchange ideas on how to treat patiemés tpediatricians who are not.

Physical Proximity
H5 Pediatricians with ambulatories physically cléseeach other are more likely to

exchange ideas on how to treat patients than pmiliats who are far away.

5. Methodology

We developed a survey that was submitted onlinenguhe month of December 2009 to
all the 25 pediatricians belonging to the Local irebnit under analysis.

The survey included questions about: the attributeghe respondents (experience,
expertise, affiliations), the advice relationshwgth all the other community pediatricians
(names were listed in the survey) and with the igists in the healthcare organizations
of the area and outside the area. Specifically, colbected data about the advice
relationship concerning three pathologies (selethedugh a focus group composed of
primary care experts and pediatricians): asthmmary tract infections, and gastro-
intestinal pathologies.

Response rate was 92% (23 out of 25). Advice ndtsvbave been symmetrized with the
average criterion (so that if A links to B but Bedonot links to A the resulting link is

0.5).



Results

Social embeddedness: H1, H2, and H3
In order to test H1 we performed a Pearson coroaldbetween the advice networks

about the three pathologies with the relation oftpaollaboration: pediatricians
collaborated in the past if they belonged to threeséeams devoted to the development of

clinical pathways for different pathologies.

Tab. 1 — Pearson correlations between advice nksnard past collaboration

Asthma advices — past collaboration 0.227***

Gastrointestinal advices — past collaboration 0200

Urinary tract infections — past collaboration 0.212
*=p>0.05; **=p>0.01; **= p>0.001

Past collaboration seems to play a small but saanf role in creating advice relations.
We then tested H2 by correlation advice networké whe affiliation to the same health
districts and the same associations. The assumpémnis that is A and B belong to the

same groups, chances are they collaborated inai$teop at least knew each others.

Tab. 2 - Pearson correlations between advice n&saard affiliation to same district

Asthma advices — same health district 0.273***

Gastrointestinal advices — same health district 78>

J

Urinary tract infections — same health district 9012*

*=p>0.05; *=p>0.01; **= p>0.001

Tab. 3 - Pearson correlations between advice n&snard affiliation to same association

Asthma advices — same association 0.650***

Gastrointestinal advices — same association 0.685**

Urinary tract infections — same association 0.685**
*=p>0.05; **=p>0.01; **= p>0.001




Results show that being affiliated to the same @asons greatly increase the likelihood
of starting advice relationships across all pat@s. District affiliation plays a smaller

but still significant role.

Tab. 4- Pearson correlations between advice nesiaxrkoss pathologies

Asthma — Gastrointestinal pathologies 0.910***

Asthma — Urinary tract infections 0.899***

Urinary tract infections — Gastrointestinal p VASS]

*=p>0.05; *=p>0.01; **= p>0.001

The most striking result, however, is that advieéworks across pathologies are almost
the same. This means that as soon as a pediatfig@ams access to a trustworthy advice
relationship with a pediatrician B on a certainhgdbgy, then it is almost certain that

advice relationships on other pathologies will tedd3 is then confirmed.

We may conclude that the theory of social embedeesins also confirmed. Advice

relationships benefit from the existence of othed pre-existing social relationships.

Homophily theory: H4

We tested homophily by looking at the correlatidregween advices and similarity in
terms of same experience (tenure classes) and ganter. Both variables have either
very low or insignificant correlations with adviceBlomophily theory is therefore

rejected.

Tab. 5 - Pearson correlations between advice n&saard belonging to the same tenure class

Asthma advices — same tenure class 0.085

Gastrointestinal advices — same tenure class 0.057

Urinary tract infections — same tenure class 0.057
*=p>0.05; **=p>0.01; **= p>0.001

Tab. 6 - Pearson correlations between advice n&saard belonging to the same gender



Asthma advices — same gender 0.078

Gastrointestinal advices — same gender 0.148*

Urinary tract infections — same gender 0.174*
*=p>0.05; **=p>0.01; ***= p>0.001

Physical proximity: H5

Physical proximity has a positive and significaatrelation with advice networks for all
the pathologies. Pediatricians working 5 kilometersless apart are more likely to

exchange advices.

Tab. 7 - Pearson correlations between advice n&saard physical proximity

Asthma advices — distance <5 km 0.426***
Gastrointestinal advices - distance < 5 km 0.483***
Urinary tract infections — distance < 5 km 0.504***
*=p>0.05; *=p>0.01; ***= p>0.001

Putting all together in regression models (spealificMultiple Regression QAP models)

the results, for each pathology, are the following:

Tab. 8 — Regression models about advice networks

1) Asthma

Un-stdized | Stdized
Independent variables Coefficient | Coefficient
Intercept -0.089 0.000
Past collaboration 0.091 0.168*
Same association 0.916 0.558***
Physical proximity 0.489 0.246**
Same district 0.045 0.038
Same tenure class 0.094 0.077
Same gender 0.068 0.056
Adjusted R-squared: 0.522***




2) Gastrointestinal pathologies

Un-stdized | Stdized
Independent Coefficient | Coefficient
Intercept -0.136 0.000
Past collaboration 0.075 0.138*
Same association 0.958 0.581***
Physical proximity 0.610 0.305**
Same district 0.022 0.018
Same tenure class 0.058 0.047
Same gender 0.150 0.123*
Adjusted R-square 0.595***

3) Urinary trait infections
Un-stdized | Stdized

Independent Coefficient | Coefficient
Intercept -0.082 0
Past collaboration 0.041 0.151*
Same association 0.470 0.570%***
Physical proximity 0.325 0.325***
Same district 0.018 0.029
Same tenure class 0.028 0.045
Same gender 0.091 0.150*
Adjusted R-square 0.620***

Discussion and conclusions

One of the main results is that there is a stragetation among advice networks in the
three pathologies. This means that, regardless hef ihdividual specializations,
pediatricians tend to rely on the same trustedeagllies for all their knowledge needs.

Pediatricians who need expertise on pathologiesad\B, instead of looking for experts
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on these pathologies prefer to communicate witktéai colleagues. These colleagues not
necessarily have the required expertise. A managemmplication is that Local Health
Unit managers may need to set up new strategiesufgporting expertise recognition and
expertise access among pediatricians. In principle

Past collaboration, associations, and physicalipritx have also a significant impact on
advice networks. These variables, however, pemngannect to those who are already
known, who belong to the social capital of eachigtedian. They do not allow access to
experts of certain pathologies, if they are outsifi¢his circle of known people. Local
Health Unit managers may try to set up ways foreeding the benefits of these
variables: new teams (with different members) fa& development of clinical pathways
may be put in place; associations may be grantedniives to meet and exchange
knowledge with other associations; periodical ptgmaeetings of the LHU pediatricians
may be organized.

Homophily has no significant impact in terms of expnce. Experts do not bond with
experts, because we already found that expertisetishe issue in creating links. Same
gender collaboration has some significant but mresuilt.

Finally, pediatric associations in our case studyed to be effective in promoting the
exchange of knowledge. A future development of ghigly will be an assessment of the
results of this exchange: to what extent advicewokds are useful for pediatric
effectiveness. This will provide the means to ustierd the opportunity of the monetary

incentives for the development of pediatric asdama.

References

Allen, T.J. (1977).Managing the flow of technology: technology transfer and the
dissemination of technological information within the R&D organization, Cambridge,
MA, MIT Press.

Ashforth, B.E., Mael, F. (1989). Social Identityddry and the OrganizatioAcademy of
Management Review, Jan, 14(1), 20-39.

11



Borgatti, S.P., Cross, R. (2003). A relational viefanformation seeking and learning in

social networksManagement Science, 49(4), 432-445.

Gabbay, J., & le May, A. (2005). Evidence basedigiines or collectively constructed
"mindlines?" Ethnographic study of knowledge mamaget in primary careBritish
Medical Journal, 329(7473), 1013-1016A. Accessed on 01/01¥66 www.bmj.com

Granovetter, M.S. (1985). Economic action and dostaucture: The problem of

embeddednesamerican Journal of Sociology, 91, 481-510.

Kraut, R. E., Fussell, S. R., Brennan, S. E., &8lgJ. (2002). Understanding effects of
proximity on collaboration: Implications for techogies to support remote collaborative
work. in Hinds P., Kiesler, S. (edsDistributed work, Cambridge, MA, US, MIT Press,
137-162.

Lave, J., & Wenger, E. (1991)itGated Learning: Legitimate Peripheral Participation.
Cambridge: Cambridge University Press.

McPherson, J.M., Smith-Lovin, L., Cook, J.M. (200B)rds of a feather: Homophily in
social networksin Hagan, J., Cook, K.S. (ed#\hnual Review of Sociology, 27, 415-
444, Palo Alto, CA, Annual Reviews.

Meijboom, B., de Haan, J., Verheyen, P. (2004)weeks for integrated care provision:
an economic approach based on opportunism and itresdth Policy, 69(1), 33—43.

Mintzberg, H. (1979)he Srructuring of Organizations, Prentice-Hall, New Jersey.

Mintzberg, H., & Glouberman, S. (2001). Managing thare of Health and the Cure of
Disease: Part II: Integratiohlealth Care Management Review, 26(1), 70-84.

Monge, P.R., Rothman, L.W., Eisenberg, E.M., MjllErl., Kirste, K.K. (1985), “The

dynamics of organizational proximitylManagement Science, 31: 1129-1141.

Monge, P.R., Contractor, N.S. (2008heories of Communication Networks, New York,

Oxford University Press.

Oldham, G.R., Brass, J. (1979). Employee reactiorsn open-plan office: a naturally

occurring quasi-experimenddministrative Science Quarterly, 24, 267-284.

12



Wegner, D. M. (1987), Transactive memory: A conterapy analysis of the group mind.
In B. Mullen & G. R. Goethals (EdsTheories of group behavior (pp. 185-205), New
York: Springer-Verlag.

Wegner, D. M. (1995). A computer network model afrfan transactive memor§pcial
Cognition, 13, 319-339.

Wenger, E. (1998).Communities of practice: Learning, meaning and identity.
Cambridge, UK, Cambridge University Press.

Wenger, E. (2008). Foreword. In A. Le Magpmmunities of Practice in Health and
Social Care. Chicester: Blackwell Publishing.

13



