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Abstract

Public health informatics is a growing area of practice and interest, related to but distinct from
medical informatics. A case study is presented of the design and build phase of a project to adapt
Microsoft CRM 4.0 to the needs of a busy public health service. The unique context of public
health practice, including medicolegal requirements, played an important role in defining system
needs. Differences in understanding of terminology and requirements for data integrity/ security
presented communication challenges for both public health and vendor saff, reiterating the
importance of developing shared language and understanding as part of project development. In
striving to maintain evidence-based practice and effectively use developing information systems
tools, public health practice is constantly evolving. Consequently it was essential that control over
solution development and maintenance was able to be undertaken in the future by the service.
Examples are shared of the need to balance making the best use of system capability with actual
user functionality. A number of quality improvement processes were seeded from the systems
thinking applied in this project, highlighting the contribution that information systems
development can make to overall business devel opment.

1. Introduction

Public health practice is characterised by a uniguebination of strategic, population level impames and daily
operational work that includes elements of persdwith care service provision. Similar to othealtte areas, the
effective use of timely and accurate informatioonfr a wide variety of sources is key to public Hegitactice.
Although a hybrid state exists, electronic inforimatsystems are playing an increasing role in dnetd-day activities
of public health practitioners of all disciplinéBhere is pressure for greater utility, adoption amdgration of these
systems to support more effective and efficientrafi@nal outcomes.

It has been suggested that public health informmdtiaelated to but distinct from medical infornaati with its own

specific principles and challenges [1]. These ppies include the need to focus on applicationg t@nsider

populations rather than just individuals, prevemté multiple points on the causal chain rathen fluat treatment, and
the importance of the governmental context of mubgalth work [1]. The public health sector opesdtegely in the

absence of a national guiding framework specifigtdanformation needs which traditionally have bdwoader and
more intersectoral than the personal health oriedtareas of the health sector.

This article describes important observations tghothe project design and build phases of an irdibion system for
both business continuity and clinical needs spetifithe public health environment. The focus e dpportunities and
challenges when modifying a commercially availgimeduct versus a bespoke acquisition. It identififessimportance
of the operational and legislative context of paobiealth practice in defining system needs, andctidlenge of
implementing systems into a continually changingimmment.



2. Context and Current Processes Overview

Auckland Regional Public Health Service (ARPHS)\ides public health services for a population gbragimately

1.4 million people, across three District HealthaBis (DHBs), Auckland, Waitemata and Counties Maukr his
brings challenges in terms of work volumes and ity of the population served that differentigt&dm other public
health units (PHUs). ARPHS is by far the largest1&f PHUs across Aotearoa, New Zealand, and manages
approximately a third of all notified conditions.ntler ‘business as usual’ structures at ARPHS, camtable
conditions and food safety issues are managed Pgpalation Protection Group, environmental headgués by the
Healthy Environments Team and health promotion aspkcts of compliance with tobacco and alcohoklation by

the Health Outcomes Team. A Public Health Inteliigeeand Infrastructure team provides support thahs across the
activities of these other teams.

Provision of public health services includes theestigation and management of conditions notifialsider the Health
Act 1956 and the Tuberculosis Act 1948. At the tiofiolanning of this project there were 49 suchditons'. The
majority of these are infectious diseases (e.grriti@al conditions, pertussis or whooping coughpatitis B,
tuberculosis). Also included are some conditionateel to environmental health (e.g. elevated bléeatl levels,
chemical poisoning from environmental contaminatismch as dioxin). Investigating and managing redtit
conditions is a complex process which involves iifieation of the causative agent, tracing and soileg contacts and
organising control measures to prevent the spréadeanfection or further contamination in the coomity [2]. This
may include public health nurses providing previévgamedication or immunisation to contacts. ARP#S a range of
protocols which guide the investigation and manag#nof notifiable conditions; these are reviewednbually to
ensure practice continues to be evidence based.

Timeliness of information sharing between the ididtiplinary team members, primary health carefiianers and

the Auckland DHBs can be critical. ARPHS does awtently have integrated information systems Hratadequate
for these requirements. With the shift to devolutaf population based funding to DHBs, the needdistrict and

regionally focused analysis has also achieved prenue. This is complex in the Auckland region dughe existence
of three large DHBs and the multitude of local gowveent bodies.

ARPHS notifiable disease work feeds data into @nat surveillance system, EpiS@rwhich collects data about case
demographics, clinical features and risk factorsasoto inform national public health action. CutherARPHS'’s
manual investigation and data collection processessupported by forms printed off from EpiSurvirgrily in tick
box format), supplemented by relatively unstruadurecords of additional investigation informatiaejated clinical
decisions and activities. A subset of surveillamcfrmation is then copied back into the EpiSuriattase by
Surveillance Support Officers, after which the vehglaper record is stored. Information is also falzetiveen staff
members and there are multiple, unlinked Excel &edess databases into which information is enteabdut
investigations undertaken, such as for food presnisarly childhood centres and swimming pools iogiéd in disease
outbreaks.

PHUs are also involved in emergency managementitesi(e.g. major power outage, pandemic influgnZdnese
require public health units to quickly put in plaged operate emergency response structures, iaboodition with
other emergency services and local government defénce responses. In such circumstances it isratige that
PHUs such as ARPHS are quickly able to access iokiea and mobilise resources and staff with aetgrof skills to
assist in emergency management. The complexityaf a response is magnified in Auckland by virtéi& being the
site of New Zealand'’s largest international airgarkey national and south pacific hub) and sea por

3. The Project

The project described was established to desigitg lund implement an information system to suppmrsiness
continuity, including emergency response capabfityARPHS - known as BCS (Business Continuity Sygteand the
service's management of notifiable conditions —n@s NDCMS (Notifiable Disease Contact Managenssstem).
This article focuses primarily on the NDCMS partleé project. The 18 most commonly reported ndiiéaconditions,
which account for over 80% of notifications to ARBHwere prioritised for the initial implementatiohthe NDCMS
component.

The project team comprised of a small core groupeabnded and specifically employed staff from ASHtdelf, the
Auckland District Health Board who provide infrastture support for ARPHS (on behalf of the threeB3Herviced),
and staff from the vendor software company. Dutimg course of the project, additional staff membersn ARPHS
were involved to assist with specification asce@nt and user acceptance testing. People wilsbegyuhe software

! seehttp://www.arphs.govt.nz/notifiable/downloads/NahleDiseaseList.pdf
2 seehttp://www.surv.esr.cri.nz/episurv/index.php




in both the centralised setting of ARPHS’ two prignaffices and also by remote access using lapiopthe
community.

4. The Product

After a relevant tendering process, a vendor compeas chosen to adapt a Microsoft CRM (customeaticaship
management) 4.0 package-based application to thdsnef ARPHS. Standard entities within Microsoftrnagics
CRM were to be included in both unmodified and rfiedi forms to meet the requirements of the business
Modifications consisting of new fields, label chasgsome minor form of JavaScript and reports.diditeon custom
entities were to be designed for specific ARPHSdeder both the BCS and NDCMS parts of the proj€xte of the
reasons for choosing this system is the abilityXBPHS support staff to be trained to modify theteyn so that future
components and changes can be designed and buh byternal project team (enabling a very quickponse time),
and therefore having control over future developnard data within the service itself. The MicrosGiRM portal
through either web access or Outlook also enabléahaliar interface for end users, an importantmaat in user
adoption [3].

In addition to the CRM package, a third party aumitl was purchased to ensure legal and privacyitingd
requirements could be fulfilled.

The BCS part of the project was recognised to beelatively straightforward system build, mostly oeding
information about staff and other resources, wigms internal linkages and external interfaces. thir part of the
system, mainly out-of-the-box functionality was dseSome label names were amended, forms changkdiedts
added, but the structure of CRM and how it concalfges dealing with a Person/Assets in an envirottiaed resource
scheduling was mainly kept as it was. The BC&ls® envisaged to be less likely to impact actuatkilow and
processes than the disease section of the system.

The NDCMS part of the project was much more chajleg, with the need for multiple internal linkagesd
relationships. This also involved exploration o tfeasibility of interfaces with several other infation system
environments, such as the national EpiSurv, GedSama NHf databases. Both the surveillance data and theqmbt
driven operational and quality processes were toaptured and integrated by the system. Few othieobox entities
were used for the NDCMS side of the project, areddbre components (the case and the disease) wsi@ctbuilt.
However, even though few custom entities are usedactual CRM product is not modified in a sigrafit way. It has
been possible to customise the software withinrlfe®mmended guidelines, and no additional unsupgarbde and
very few add-ons had to be used to accommodateeihds of ARPHS. Because of this, future softwadates should
be straightforward, support through the vendor @nt¥licrosoft should be possible for all issues, fuatidover from
vendor to ARPHS and training within ARPHS, relatljveimple.

5. Challenges and Lessons Learned
5.1. Unique features of the public health environme  nt

As noted previously, informatics in the public hlbaknvironment raises some unique challenges telaiethe

population level of public health practice. Theselude the need for greater ‘connectedness’ (dddédionships) within
the information system. For instance the abilitynbap people exposed (known as exposed contactgrdaps’

simultaneously with mapping those exposed contectfocations of interest’, e.g. a swimming pootg amportant
features to allow analysis of infection spread.other instances such as food borne illness, ARPid® may be

investigating the source of infection, which isad, not a person. These considerations requirategrelegrees of
relationships and linkages between system compsniain typical medical information systems in piiynand

secondary care, where the focus is primarily on‘lthear medical record’ of an individual. Thesalages were both
facilitated and constrained in different ways by tustomisation available in CRM.

To effectively use information from a variety ofusoes, public health practice also needs integratifoinformation
systems. Several aspects of this project was teliamational work proceeding on sending and reéegilaboratory
results, the feasibility of an interface with Epiguas well as regional issues related to commualtgratory contract
negotiations. Being dependant on external paniesjress impacted on what could be realisticalijt for in NDCMS.
Having good technical and domain specific expeitishis area is crucial.

3 see: http://www.moh.govt.nz/nir
* See: http://www.geocoding.co.nz/



The various physical contexts in which ARPHS stafidertake their work also influenced system ne&tane
functions are very much office based, where with tise of headsets for phone interviews much ofitlie required
could be entered directly into an electronic systefowever other functions involve visiting peoptetheir homes,
along with visits to implicated food premises add@ation settings.

The social context of the work of ARPHS public hlealurses can make laptops impractical and potgntlangerous
in some home visit situations. This means managenfesome notifiable conditions will be a hybridusition, using
paper forms in the community with transfer back itite electronic system. This also means that @éhews screens of
the electronic system need to be easily printedasffecording information manually. Public healtbrses have some
experience typing progress notes into an electralasitabase for the management of tuberculosis, @utother
conditions are used to working with paper-base@siotraining will need to encourage people to tldbkut the most
effective ways to use time to transfer informatioto NDCMS e.g. is finding a private corner to wdrkthe local
library a feasible option (so they can plug thaptbp into a power source giving them better ligdhtdn the screen and
more ergonomic posture for data entry).

5.2. Information system implementation as a busines s improvement process

Information technology is recognised as having w ikde in facilitating quality improvement processi@ healthcare
services [4] and that has certainly been our egped to date. It has also been suggested that imeptation of
information systems is ‘a thoroughly social processvhich both technology and practice are tramsfmt’[5]. The
systems thinking required to analyse and documement work processes as a basis for building a inéovmation
system draws attention to unnecessary variatioruiment processes which can be addressed as paytiadity
improvement. In this project such analysis led tmmber of significant quality initiatives, includj a total review and
major rewrite of eight interrelated protocols deglivith enteric infections (diarrhoeal infectionsgyiew and redesign
of the quality checklists associated with eachdtifeis disease protocol, review of template letterd instigation of
improved communication with primary care practitosn

In addition, many issues were identified with staffere ARPHS could improve current processes wétiteb training
and documentation as well as implementation ofveréous features in the new system. Staff dematestraignificant
insight into reasons for ‘the way things are dommuad here’ and commendable preparedness to coraidenative
options to improve quality. Asking ‘which decisiods we need to record’ and how much of the decisiaking

process’ led to rethinking ways to record clinidaicision-making which will be a significant imprawent and new
way of working.

The integration of protocol steps into predetermitesks/activities for each notifiable conditionighcould then be
audited was one area of CRM functionality which veaglored extensively. In the ARPHS environment,iclvh
includes on-call afterhours work, workflow paranmeteeed to ‘enable not dictate’, so that if a pdud protocol has not
been completed within the time frame suggestetl,should not keep staff from completing subsequesks and
returning to the previous part of the workflow alater stage. For example, there may be a nee@nergte a letter
from the system, without having the fields for @artasks completed in the electronic system bexausaper file has
been used for some process steps in the commumity weekend in the middle of an outbreak. The médion for
those earlier steps will be entered into NDCMSdiu later time, so the system workflow needs ltmnafor that while
still giving the capacity for quality audit includi time to response.

5.3. Public health data standards

Discussions have occurred as to whether a singt#rehic national notifiable disease managemeriesysould meet
the very different operational needs of the tweligparate public health units. Compounding this,ghrposes of local
and national data collection differ. One area fewalopment is improving the interoperability of phabhealth
information systems; for this comprehensive dadgaddrds are the key. The Centre for Disease Canttbe USA [6]
has defined what it sees as architecture and s@sdar a public health information network, whiahe integration
between hospital and clinic encounters, the suargie system, laboratories and other health agdwarks. However it
also acknowledges the achievement of this is lanlitg agreement on a common coding system.

In the wider healthcare sector in New Zealand, iessaging standards have commonly been adapteddbanging
data between medical information systems. Howewethe public health domain, the usage of HL7 mgisgponly
began recently with the direct laboratory notificatprocess and at present is limited to that sec€&here are no other
agreed data exchanging standards in public healfbrmation systems, and HL7 messaging standards for
communicable disease records is still an untouehed.



Ethnicity data collection is an area where acressoss the Ethnicity Collection and Storage proto@904 defined by
the Ministry of Health [7] differ from Statisticsé\W Zealand Ethnicity Classification 2005 [8]. Whieonsistencies in
the way that ethnicity data is captured and staredng national and local healthcare informatioriesys has lessened,
there are still disparate ethnicity data formatsveen systems requiring mapping and validating wéarhanging data.
There are also concerns of data loss during thepimgporocess. For ARPHS, the unique population ttooss in the
Auckland region determine the need for more datagthnicity data within certain ethnic groups (aliferent groups
within Pacific peoples) than may be required ireothreas, to support our regional operation aneedllance.

5.4. A shared language is necessary

The importance of shared language has been préyicacknowledged as a key component of successful
implementation of information systems in healthissnments [9].

Early in the design phase it was recognised thatraber of terms were being used by both the ARRid&tand the
vendor team but with different meaning ascribed. iRstance ARPHS staff refer to people exposedntingectious
disease as ‘contacts’, while vendor staff weregisite term to refer to a system entity for recogdimformation (as in
Microsoft Outlook ‘contacts’) . Some of those termere less obvious, and only after a while wasstavered that
ARPHS staff referred to a patient as a ‘case’, wasithe vendor and non clinical staff considereddhse’ to be the
system equivalent to a paper file, i.e. the insgaot a disease in the system. Hence the ‘lifetoha case’ meant
anything between birth and death of a patient fones and creation and completion/deletion of alubetea record for
others. Discussion at team meetings and emabgli@ was used to construct a table of key termgeninere needed
to be one common understanding across both teanmsorhe cases terminology was changed to make tiltisn
clearer for all those involved; for example ARPH&ffslearned to use the term ‘exposed contacteferrto those they
would previously have simply called contacts.

As vendor staff showed commendable skill in ad@ptire terms in common usage for public health, ARRIthff also
had to rapidly upskill in information system termingy. The perception for many ARPHS staff is tigaining
competence and confidence in this area has beeed/and is perceived as integral to professionattfoning in
today’s healthcare environment.

5.5. Communication

From the beginning the project was communicatedasoain “IT” project, but rather part of an ongoimgject to
support the business needs and people working RIPHS. The importance of stakeholder engagementasitong
communication strategy have been recognised afokeifective information systems implementation][Ihe clinical
leaders recognised the relevance of the mantymtfwant to go fast, go alone; if you want to gg fake others with

you'.

It was recognised that despite very tight timeljnesgagement with various groups of staff was advaleeting
outcome, even if sometimes the actual content®fdissign specifications changed materially vetlelis a result of
the discussion. On other occasions meetings whickdchave been perceived as unlikely to contrilsigeificantly to
the design process proved to be very useful anaritapt. The input of less ‘IT savvy’ staff, to makare what was
built worked for them, was actively sought.

Previous implementation of information systems @sfitals setting in DHBs in the Auckland area higjfed the
concerns that clinicians had about the lack of tstdading of IS team members of the workings ofsisting in which
their system was to function — the hospital envinent in that case [11]. This project attempted te-gmpt this
situation by having two team members in particwao had experience in the day-to-day work to beaicted by the
new system, a clinician and a business analysty pleyed a key intermediary/interpretative role émmmunication
between vendor staff responsible for the designtasild and ARPHS clinical and surveillance staffieTheed to ‘state
the obvious’ and be very clear about what functisas needed when documenting design/build requirtsnen
especially because when perhaps the vendor haa gatat deal of experience in the health sectos, amongoing
learning for ARPHS staff.

Several key points of tension during the projedthwignificant implications for project timelinesd budgets, related
to ARPHS staff only being able to achieve limitazhceptualisation of some of the functional aspettthe system,
sometimes because ‘you can’t know what you havesen told’. Because of time delays in deployingdhdy testing
environment, in some cases the results only be@gparent at the time of user acceptance testing {ldAd required
major rebuild of aspects of the system (e.g. patddven task workflows) to make it functional fBRPHS staff.



5.6. Medicolegal issues

Health care has been acknowledged as a highly exiplvironment” [9] in which to implement informiah systems,
including a wider social and technical environmamigl a medicolegal framework. During this projsctne challenges
arose related to the vendor company being expextkimt producing generic software but being lessraved the

uniqueness of the medical environment, where thairements for data integrity and security areipaldrly rigorous.

For example automatic checkbox defaulting as negatiay be perfectly reasonable in a marketing enwient but

has very significant implications medicolegally.dfquestion has not been asked, then it is importaranswer is
recorded; a default answer implies the questionblees asked. Similarly the importance of privacy ancuracy of
information calls for the ability to audit fieldn@ even tell if a record has been viewed. Theedadtbility not

necessarily required in non-medical settings.

5.7. When implementing systems into a constantly ch anging environment

During the time of planning this project the pracby which ARPHS is notified of notifiable conditi® changed from
practitioner notification to mandatory laboratorgtification for the majority of conditions. The tduction of
laboratory natification has resulted in significahianges in the process for managing a numberrafittons, changes
which evolved throughout the procurement, desighlauild phases of this project. While ARPHS staiff tve trained
to modify the system once it is built, the desidrihe overall structure and linkages needed tocgrtie and account
for these evolutionary changes as much as pos#iblen many other environments, there were alsomastructures
of work teams within ARPHS over the course of ftigject, with implications for NDCMS workflow desig

At the time of writing this article, ARPHS is inghthroes of dealing with the Influenza A (H1N1) lonetak. This
situation is highlighting the need for integrateébrmation systems to support the organisationisdpanic emergency
response and has illuminated many process and rdgtarements that hadn’t previously been fully alated.

Consequently the specifications for some partshef NDCMS project will again require change to lretterve the
needs identified. One of the perceived key adymgaf CRM is the flexibility and how quickly moitiations can be
instituted when necessary. Finally, these changdbea ‘Invironment’ of this project serve to reinfe the value of
systems thinking as an anchor for organising peapteresources to achieve the outcomes desir@ues bf change.

5.8. System capability versus user functionality

Technology can provide many features that seemfisealeand time saving, but in reality, may not popt the way
people work.From an information system perspective, automayicadsigning tasks to queues can be very useful;
however understanding some of the people procdssieind the task assignment in ARPHS workflows hilpe
understand the potential impacts of changing thweeesses from manual to automatic. In the casmmd, it was
recognised that ‘personal communication is the gha holds the health quality and safety net acel’ So while
automatic workload distribution and task assignn@nthe system has advantages, for ARPHS, the ieméfthis
were not outweighed by the benefits of case managerand prioritising through personal contact ofienal
processes. Managing those processes via persomahuoication was found to be more likely to ensutéreely and
tailored response.

Similarly, the system is able to generate remin@ed tasks to guide users through workflow. Howewmkile these
may be helpful in tracking timeframes and deadlinkesing UAT it was clear that having too many wasnanageable
and risked being perceived as patronising to stafthey detailed step by step what to do wherethwese commonly
accepted processes.

Another example of the need to balance making #st bise of system capability with actual user fionetlity is that in
the initial build of NDCMS considerable use was mad conditional fields and hidden tabs to redumelng due to
long screens when answers to questions were negativthat further details are not required. Howeweuser
acceptance testing staff found these features simgfland ended up entering information in wrongg@$abecause the
right fields hadn’t been unhidden yet. It thus beeaclear that sometimes this functionality would be helpful at all
but instead actually confuses users as to wheeeisléest entered when they don't see an obviagding area.

6. Conclusions

This article describes the challenges and lessaraéd when adapting a commercially available proftu use in the
complex environment of a busy public health unitieTexperiences reinforce what is known from otindormation

systems projects about the importance of the mapgds of ‘context’ in defining system needs armjqut processes.
Specifically terminology issues, data integritycséty and interface needs presented particulaHesiges. However



the use of a commercially available system has trea@latively quick design and build phase, with availability in

most instances of seeing the system and propos$gtibss swiftly. The key role of system users irsering the system
built will be functional has also been reinforcedthis project, along with the critical nature afality communication
in the many facets of the system design and baildumber of quality improvement processes haveltegsirom the

systems thinking applied in this project, demoristgathe contribution that information systems depenent can make
to overall business development.
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