The Paediatric Outpatient
Coding Pilot Study
By Neal Kerr

A thesis submitted for the degree of

Bachelor of Medical Science with Honours
at the University of Otago, Dunedin,
New Zealand.
2013

The Paediatric Outpatient
Coding Pilot Study
By Neal Kerr

Abstract
In New Zealand, recent literature would suggest that children with chronic health conditions and
disabilities, and their families are in need of greater support. The primary aims of this thesis were
to; determine whether the information currently available on these children was sufficient for
service planning; explore the options for information collection; assess whether paediatric
outpatient diagnostic coding could be used to inform planning and funding decisions for this
group.

These aims were addressed by examination of the national information sources on children with
chronic health conditions and disabilities and assessing their ability to inform population Health
Needs Assessment for service planning within District Health Boards. The data within the
National Non-Admitted Patient Collection was then analysed in detail to determine whether it
could yield findings on children with chronic health conditions and disabilities useful for service
planning. Finally, a pilot study was undertaken to determine whether clinician based diagnostic
coding of paediatric outpatient services comparing the use of ICD-10-AM and SNOMED-CT to
yield data on these children is suitable for service planning and funding decisions.

Review of the available information on children with chronic health conditions and disabilities in
New Zealand confirmed that these children and their families are in need of greater support but
that there are no sources currently in use which are suitable to inform service planning and
funding decisions at the local District Health Board level (e.g. Timely, Comprehensive,
Consistent, Regionally Specific, Diagnostically Defined and with associated Demographic
Elements). The National Non-Admitted Patient Collection was shown to have many of the
elements required to inform planning and funding decisions but lacked diagnostic information.
Preliminary analysis of the Paediatric Outpatient Coding Pilot Study findings from the Southern
District Health Board indicated that on average clinician based coding was faster with SNOMEDCT (1.1minutes) per visit than ICD-10-AM (1.6 minutes) or than Trained Clinical Coders using
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ICD-10-AM (3.1 minutes). Trained Clinical Coders using ICD-10-AM were able to assign
diagnostic codes to the most common conditions more consistently than clinicians using ICD-10AM or SNOMED-CT. Overall, 85 percent of participating clinicians either supported or strongly
supported the national routine collection of paediatric outpatient diagnostic codes.

A number of conclusions were evident from the research. The information currently available on
children with chronic health conditions and disabilities is adequate to demonstrate that they need
greater support. However, the information is not sufficient to inform local service planning to
address this need. The preliminary findings of the Paediatric Outpatient Coding Pilot Study
would suggest that, with further development in IT systems particularly, paediatric outpatient
diagnostic coding combined with the National Non-Admitted Patient Collection, would constitute
an ideal approach to capturing information on children with chronic health conditions and
disabilities suitable to inform planning of local and national level health support services.
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INTRODUCTION
Introduction
“Every year it gets harder, it never gets better” [1]
For families attempting to bring up children with chronic health conditions and disabilities, there
tends to be an ever-widening chasm that develops, as children grow older, between the resources
that the family can provide and the needs of their children. The Just Surviving report released in
2001 provides a concerning account of the emotional, physical, psychological and financial
strains which families with disabled children can be faced with [1]. Many seem able to cope, but
others, without extra help, may not.
The causes of chronic illness and disability are many and because they are ‘chronic’ it is
generally a feature of these conditions that they are often never completely alleviated by the
provision of medical treatment [2]. However, as long as children and families with chronic health
conditions and disabilities can be identified, along with their specific needs, then services and
supports can be put in place to provide assistance where required. Ensuring that there is sufficient
information on these children and their families for service planning and support provision is a
primary focus of the current thesis.
In 1995, a report into the health of children living in the Midland region remarked:
“There is a dearth of information on people who have disabilities living in Midland, as well
as New Zealand” and “the dearth of useful information on disabilities and people with
disabilities, is a serious impediment to rational and effective service planning and
delivery.” [3]
A paucity of useful information could be a contributing factor to the lack of support expressed by
the families in the Just Surviving report. Services cannot address problems if they do not know
they exist. In health service planning and resource allocation, problems don’t tend to ‘exist’ until
they can be demonstrated numerically in a hard statistical format. There is a possibility that
today, as reported in 1995, useful information to advocate and plan services on behalf of families
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with children having Chronic Health Conditions and Disabilities may not exist and that this could
hinder the health sector in planning services to support these families.
In New Zealand, admitted (also known as inpatient) health events are abstracted into a clinical
code format by a trained clinical coding workforce. The events are summarised using codes to
represent the main and additional diagnoses confirmed during the patient episode, as well as
signs, symptoms, interventions, tests and other clinical information related to the episode. The
coded summaries for all admitted care events in New Zealand are collected as part of the
National Minimum Dataset (NMDS) and provide service planners and researchers with an
important source of information on which to base their decisions and work. However, the
equivalent collection for outpatient (OP) service events, the National Non-Admitted Patient
Collection (NNPAC), where children with chronic health conditions and disabilities would
appear to most frequently access services, does not clinically code. If paediatric OP service
encounters were coded, it would capture useful information on both the types and magnitude of
health needs these children have.
The difficulties some families experience in caring for children with chronic health conditions
and disabilities should be of concern to all New Zealanders, if not simply for the good it does to
reduce the difficulties these children and their families endure then perhaps in order to address
the significant requirement these children and their families have for health services [4, 5]. A
significant proportion of the health, social, behavioural and educational issues associated with
children having chronic health conditions and disabilities (e.g. depression and behavioural issues,
marital problems and substance abuse) seem to be linked to the ability of the family, and parents
in particular, to cope with the demands of having a child with chronic health condition needs and
disabilities in addition to normal family responsibilities [6-9].
The need to better understand the health service requirements of a nation’s own population seems
be of critical importance, in making rational and informed service planning and resourcing
decisions. A comprehensive approach to identifying the population of children (or adults) with
chronic health conditions and disabilities in both national and regional level health statistics
should allow focused support interventions to be initiated in the areas, and for the conditions that
need it most.
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Broad Aims
In addressing these issues the present thesis has three broad aims:
1. To review the information base currently available in New Zealand concerning children
with chronic health conditions and disabilities in order to determine whether it is
sufficient to inform prioritisation and service planning.
2. To review the possible options for collecting information on children with chronic health
conditions and disabilities, and in particular, to identify the current and potential utility of
the NNPAC as a means to providing information on this group.
3. To evaluate the feasibility of diagnostic coding of OP appointments, in order to yield
comprehensive, reliable and regular information on children with chronic health
conditions and disabilities throughout New Zealand suitable to inform prioritisation and
service planning.
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Key Research Questions
In attempting to achieve the three overarching aims above, this thesis will address the following
research questions:
1. What is the quality and quantity of the information currently available on children with
chronic health conditions and disabilities in New Zealand? Specifically, is the information
comprehensive and regular? Is it clinically detailed and regionally specific? What does it
tell us about the needs of children with chronic health conditions and disabilities in New
Zealand?
2. Is the currently available information sufficient for District Health Board (DHB)
population Health Needs Assessment (HNA) and service planning for these children?
3. What are possible approaches to gaining comprehensive and reliable information on the
health needs of children with chronic health conditions and disability in New Zealand?
4. Can the NNPAC, in its current form, be used to identify a group of high service users who
might serve as a proxy for identifying children with chronic health conditions and
disabilities?
5. In practice, would diagnostic coding of paediatric OP service encounters, in combination
with NNPAC, yield data to inform clinical service planning and policy development
specific for children with chronic health conditions and disabilities in New Zealand?
6. If OP diagnostic coding were to be adopted:
a. What coding system (ICD-10-AM or SNOMED CT) would be most able to
describe the diagnoses associated with paediatric OP services?
b. Would the consistency of coding vary with respect to who codes (clinicians or
trained clinical coders), or the system used?
c. Would DHB staff support the process being made routine practice nationally?
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Thesis Structure
In attempting to answer each of the key research questions this thesis is divided into three
separate parts as follows:

Part One: Current Information on Children with Chronic Conditions and
Disabilities in New Zealand
The first part to this thesis is divided into three main chapters. The first, which attempts to
address questions one to three above, introduces the reader to the concept of chronic illness and
disability, before providing a brief overview of the history of disability support services in New
Zealand and outlines the ideal information qualities to inform health service planning and funding
decisions at the regional level. Chapter Two evaluates the present information collections on
children with chronic health conditions and disabilities in New Zealand with reference to the
criteria for ideal information collections (outlined in the previous chapter). The final chapter of
part one attempts to address question four, by a review of the NNPAC that considers the type of
information it might contain on children with chronic health conditions and disabilities. An
analysis of the data recorded in the NNPAC for OP visits for children aged 0-14 years for 20072008 is then provided before a discussion of the strengths and limitations in providing the
information required to support health service planning and funding decisions regionally.

Part Two: The Paediatric Outpatient Diagnostic Coding Pilot
The second part of this thesis attempts to address research questions five and six. It describes the
rationale and methodology for a Paediatric Outpatient Coding Pilot, which trialled the diagnostic
coding of OP data in six DHBs. It begins by providing a summary of the background research
completed in Part One and an overview of the literature and sector consultation process which
was used to inform the development of the pilot methodology. The methodology used in the six
DHBs then describes how Clinicians (Medical Doctors, Nurses and Allied Health Professionals)
coded diagnoses and procedures for paediatric OP encounters during 12 weeks at the close of
2010. The standard methodology saw Clinicians code events in ICD-10-AM and ACHI
(International Statistical Classification of Diseases and Related Health Problems-10th RevisionAustralian Modification and Australian Classification of Health Interventions) for six weeks and
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then provide feedback on the process, before a Trained Clinical Coder (TCC) recoded the same
events for comparison. In the second six-week period clinicians assigned diagnostic codes using
the Systematised Nomenclature of Medicine-Clinical Terms (SNOMED-CT), and then provided
feedback on the system, as well as their views on paediatric OP diagnostic coding in general.
While the pilot was undertaken in six DHBs, this thesis is restricted to describing the
development of the methodology, implementation at all six sites, and a preliminary analysis of
feedback from all sites involved and coding data from the Otago site alone (due to the larger
scope of the project it was not feasible to analyse all site coding results within the allocated timeframe). The results section then presents the outcomes of OP coding completed by Clinicians
using ICD-10-AM/ACHI or SNOMED-CT and trained clinical coders using ICD-10-AM/ACHI
alone. A discussion is then presented focusing on the implications of these findings for any
potential roll out of OP coding nationally in relation to key research questions five and six.

Part Three: Conclusions, Recommendations and Implications of Research
The third and final part of this thesis reviews the overall findings of parts one and two in relation
to the overarching aims and key research questions posed above before presenting some
concluding remarks about the potential utility of paediatric OP coding. The section closes with a
discussion of the issues future work in the area will need to address before any large-scale
decisions surrounding clinical coding of paediatric OP service encounters are made.
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PART ONE: CURRENT INFORMATION
ON CHILDREN WITH CHRONIC

CONDITIONS AND DISABILITIES IN
NEW ZEALAND

Chapter One: An Introduction to Chronic Health
Conditions and Disabilities in New Zealand Children
Introduction
Prior to consideration of the potential avenues for data collection development on children with
chronic health conditions and disabilities in New Zealand, it is appropriate to first consider what
kind of information is needed to inform health service planning and provision compared to the
information currently available. Chapter One begins with a section introducing the concepts of
disability and chronic health condition followed by a brief history of disability support in New
Zealand before an overview is given of the information required to carry out a DHB population
Health Needs Assessment (HNA). The information collections currently available are then
considered in terms of what they indicate about children with chronic health conditions and
disabilities and whether they allow HNA. The second section provides a detailed analysis of the
NNPAC specifically in relation to DHB HNA for children with chronic health conditions and
disabilities.

Definitions of Disability
Many definitions are used in referring to persons with disabilities and indeed a great deal of
debate has gone on and continues to go on, as to just what disability is and is not [10]. This is an
important issue; disability statistics can vary enormously depending on the definition that is used
[10]. There are two main models, with two different definitions of disability in use today; the
medical model and the social model (or variants thereof). The central feature of the medical
model is the illness-impairment definition under which disability is considered. The medical
model places the emphasis of disability on the individual focused on organ malfunction,
anatomical loss or other physico-biological manifestations[10]. The social model of disability in
use today is closely associated with that of the WHO in the International Classification of
Impairments, Disabilities and Handicaps (ICIDH) and places emphasis on three equal
components that contribute to experienced disability [10, 11]. These three components are
impairment, activity limitations and participation restriction. The socially modelled definition
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broadens the focus from the individual alone, by also incorporating the environmental and
societal context in the experience of disability.
The effect that definition has in health statistics research is strongly demonstrated in developing
nations where medicalised definitions of disability are associated with low rates of disability, in
the order of only three or four per 1000 population. In more developed countries, such as the
United Kingdom, where disability is aligned more closely to the social model, estimated
prevalence is in the order of 100 or more per 1000 population [12] . Using the social model, it has
been estimated that chronic health conditions and disabilities affect as many as 1 in 3 individuals
worldwide and that chronic health conditions such as heart disease, stroke, diabetes, cancers and
respiratory diseases are the major cause of death in almost all countries [13]. The New Zealand
Household Disability Survey defines disability as:
“Any self-perceived limitation in activity resulting from a long-term condition or health
problem: lasting or expected to last six months or more and not completely eliminated by
an assistive device” [14].
Closely related and often coexisting or giving rise to disabilities, are chronic health conditions.
The National Health Committee defines chronic health conditions as:
“Any on-going, long term or recurring condition that can have a significant impact on
peoples lives” [4].
As these definitions indicate, the New Zealand Health and Disability sector tends to align itself
with the Social Model of disability [14]. In this thesis the focus population are those children who
are encountered by the health sector with a recorded diagnosis or health problem. It is therefore
more closely aligned to the medical model of disability.

A Brief History of Disability Support Services in New Zealand
Before reviewing the information currently available on the health status of children with
disabilities and chronic health conditions in New Zealand, a brief overview of the historical
context from which contemporary disability services have developed is provided.
Generally speaking, the history of disability support services in New Zealand can be divided into
four phases.
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1. Containment and Charitable Aid: The era of containment and charitable aid began in the
1840s. It was marked by government legislated Acts intended to discourage the settling in New
Zealand of disabled persons e.g. the Imbecile Passengers’ Act 1882, the Immigration Restriction
Act 1899 and the Lunatics Ordinance of 1846. Restricted entry of persons considered to be
‘lunatic, idiotic, deaf, dumb, blind or infirm’ was partly in order to prevent associated care costs
and partly to prevent the spread of what were seen as ‘weak genes’. Initially, care for people with
disabilities was placed squarely on the shoulders of family and charitable organisations alone.
Institutions for disabled children were opened by charitable-aid organisations, with a limited
number of government-funded institutions opening toward the end of the 1800s. However, the
majority of children with chronic health conditions and disabilities continued to be cared for in
family households [15].
2. Institutionalised Isolation: The late 1800s and early 1900s saw a major shift in social support
from charitable foundations to the government. At the same time there was a growing trend in
beliefs concerning racial fitness and eugenics, which was reflected in government policy. The
changing social and political landscapes lead to increased emphasis being placed on the
identification and isolation of ‘defective children’ from society [16, 17]. Both the 1911 and 1916
censuses included questions to identify the prevalence of population said to be ‘deaf’, ‘dumb’,
‘blind’, ‘lunatics’, ‘idiots’, ‘epileptics’, ‘paralysed’, and ‘crippled and/or deformed’ [15, 18].
During this period disability support, from the early 1900s to as recent as the 1970s, was
exemplified by the use of government-funded institutionalisation. Though the era has been a
focus of criticism for New Zealand’s handling of disability support services, there were some
positive policy developments also. Pensions for the blind were introduced in the 1920s, and the
provision of the invalid and sickness benefits commenced in the 1930s. There was increased
focus on rehabilitation and support, as well as the passing of the Accident Compensation Act in
1972 and the Disabled Persons Community Welfare Act of 1975. These two Acts provided a
legislative right to services such as respite and attendant care, travel and equipment costs, and
grants for home alterations [16].
3. Deinstitutionalisation and Community Integration: From the early 1970s a shift in
government emphasis began to develop in support of community-based services for people with
disabilities. Following the Royal Commission into Psychopaedic Hospitals of 1972 and the work
of groups such as the Intellectually Handicapped Children’s Parents Association (which came to
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be known as the IHC) government disability spending was increasingly diverted away from
extending institutional based care toward the funding of small residential facilities. During the
late 1980s several of New Zealand’s large institutions began to close including Kingseat, Cherry
Farm and Templeton. The closures led to an influx into the community of more than 10,000
people during the decade from 1990-1999 [16].
4. The New Zealand Disability Strategy: The current era has been marked by the development
and implementation of the New Zealand Disability Strategy, which began in the late 1990s and
early 2000s. The New Zealand Disability Strategy was officially released in 2001 and saw a
deliberate shift from the medical model of disability centred on personal impairment, to a social
model that acknowledged the distinct factors of impairment, activity limitation and participation
restriction [15]. In 1999 a portfolio was created for the Minister of Disability Issues, followed in
2002 by the creation of the Office for Disability Issues. Together the Minister and Office for
Disability Issues act to focus disability service development across different government sectors,
in order to implement and monitor the New Zealand Disability Strategy. Previously disability
issues had been dealt with in a disparate format involving the Ministries of Health, Education or
Social Development often working separately to address the same problems for the disabled
community. These service silos led to ‘gaps’ in some areas and overlap in others [16].

The Impact of Chronic Health Conditions and Disabilities in New Zealand
More than anyone, it is families who incur the greatest costs when raising children with
disabilities or chronic health conditions without sufficient support. Internationally, numerous
studies have indicated that raising children with chronic conditions and disabilities can be
associated with considerable health and wellbeing issues that extend well beyond the individual
themselves. The entire family unit have a higher risk of poor health, depression, marital issues
and other psychological, educational, social and behavioural problems [6, 19, 20]. Nonetheless, a
great deal of research also indicates that many of these issues are avoidable, if parents/caregivers
can be supported to manage circumstances and minimise stress [6, 21, 22]. The National Health
Committee report ‘Meeting the Needs of People with Chronic Conditions’ suggested that
mismanagement of chronic conditions amongst the total population was the leading cause of
hospitalisation, contributed to over 80% of all preventable deaths and was estimated to consume
the major proportion of New Zealand’s healthcare funds. As such a major draw on tax funds it is
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sensible to ensure that the characteristics and prevalence of chronic health conditions and
disabilities (including children) in New Zealand is well understood, if for no other reason, then at
least in order to understand exactly where the costs lie and thus where the limited funding should
be spent for maximal effectiveness [4].

Childhood Disability and Chronic Illness in New Zealand
As indicated above, chronic health conditions and disabilities account for a significant proportion
of all the health services provided in New Zealand. In considering whether or not the information
currently available is sufficient the following section presents the Ministry guidelines for District
Health Board (DHB) level Health Needs Assessment (HNA) in New Zealand. The HNA was
used as an indicator of the information elements required by DHBs in planning services and
making funding decisions concerning children with chronic health conditions and disabilities.

District Health Board Service Planning
In December of 2000 the Ministry of Health published The Health Needs Assessment for New
Zealand: An Overview and Guide. This is a guide for DHBs on how to undertake HNA of their
population for service planning and resource prioritisation [23]. The document contains
instructions on what is described as the ‘minimum’ content that a DHB global HNA should
contain and outlines the process to be taken in planning services for subpopulations such as
children with chronic health conditions and disabilities. The guidelines indicate that the HNA
process, and by implication the DHB planning cycle in general, is contingent upon the provision
of reliable prevalence and incidence data on the specific population of interest across each DHB.
Figure 1 illustrates the DHB planning cycle and the role of HNA within it.

27

Figure 1. The District Health Board Planning Cycle

Source: New Zealand Health Needs Assessment: An Overview and Guide [23]

Figure 2 provides a general overview of the HNA process. With respect to children with
disabilities and chronic conditions and their families, any HNA should ideally provide the
following:
An overview of the services required by children with disabilities and chronic health
conditions and their families.
An overview of the available services for children with disabilities and chronic health
conditions within the DHB.
The identification of gaps in the current service provision.
Strategies to meet those gaps.
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Figure 2. The Health Needs Assessment Process

Source: Health Needs Assessment: An Overview and Guide [23]
The Guide indicated that the type of information that would be required in order to undertake an
HNA would ideally have the following attributes:
Timeliness (regular and up to date information collection)
Comprehensiveness (collects information on the majority of the population concerned)
Reliability (data collection is consistent across persons, place and time)
Regional specificity (so as to allow geographically defined analysis in DHB planning)
Clinical detail (in order to allow differentiation between major health conditions /
disabilities and their respective needs)
Having associated demographic information on the population concerned
The evidence provided by such a process should underpin the Strategic and Annual Health Plans
determining how DHBs purchase and develop services to meet the needs identified for the
population of interest. The collection of information on the prevalence and nature of disabilities
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and chronic health conditions is a critical factor in estimating the likely population health service
requirements for an area. From comparisons between the predicted needs and actual services
provided the presence or absence of gaps in service provision can be identified potentially
leading to diversion of resources toward areas requiring increased service support and funding
[23].
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The Current Information Available on the Health Needs of Children with
Chronic Conditions and Disabilities in New Zealand
“Nothing comes from nothing, nothing ever could”
(Captain Von Trapp in The Sound of Music)
As the previous section indicated, high quality information is crucial for DHB planning and
resource allocation decisions. This section considers the information currently available to DHBs
for these purposes. In New Zealand, the data collections on children with chronic health
conditions and disabilities fall into two broad categories; quantitative statistical data and
qualitative reports. The former category can be further divided into subcategories based on the
method of data collection, the major one being survey-based, (e.g. census and household
disability survey), and the second being that derived from routinely collected administrative data
collections (e.g. the National Minimum Data Set (NMDS)) for admitted patient hospital events.
The following section summarises the data available on children with chronic health conditions
and disabilities, using the methods of data collection outlined above. The chapter ends by
considering the usefulness of this information for HNA as part of DHB strategic planning and
decision making purposes, and the types of changes that would be required to improve the
collection of information for these purposes.

Quantitative Statistical Data
The 2006 New Zealand Census
In most developed countries, the majority of general information concerning the total number and
characteristics of a population is yielded from collection of data through a population census (the
official count or survey of a population). In New Zealand the national census is carried out every
five years with paper-based surveys being returned for almost the entire resident population
(approximately 98%) [18]. Collection of information by census has several strengths, including
almost universal coverage, and is accordingly a reflection of actual population characteristics as
opposed to a sample-based estimate. By ensuring the consistency and continuity of census
questions there is also the ability to construct, analyse and compare population patterns within the
context of changing economic and social circumstances [12, 24].
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However, due to the large amount of information required on a wide array of subjects, the ability
to ask detailed questions on disabilities, including chronic health conditions is severely limited.
Data are currently collected on variables including name, sex, age, religious affiliation, ethnic
group, marital status, education, employment, and housing. Since 1996, the census has also
included two questions on disability, asking individuals whether a health problem or condition
had impinged on ‘everyday’ activities and, whether an individual had a disability or handicap that
was in existence for six months or more. The inclusion of questions on disability acts as a screen,
identifying a sub-population of individuals with disability (including chronic illness) to follow-up
with a focused household disability survey soon afterward.
Evaluation of the Census
The census has limited ability to provide information required to plan health services for children
with chronic health conditions and disabilities. The census provides comprehensive coverage, is
regionally specific and has basic demographic details. However, one of the limitations of census
data for direct use in disability prevalence is demonstrated by the fact that 38% of those who selfreported disability in the 2001 census were not identified as having disability when followed up
in the more robust Household Disability Survey that year. This is thought to be due to the
subjective nature of self-reported disability causing underestimates of disability prevalence in
some groups, particularly the elderly who did not perceive their age-related limitations as being a
disability, and overestimation in others [18]. Therefore, the census lacks reliability in the accurate
identification of persons with chronic health conditions and disabilities, does not yield the
required clinical detail for specific condition HNA and only occurs once every five years. Due to
the nature and size of the census it does not appear practical to try and address the issues of
timeliness, reliability and clinical detail so as to garner the information required. However, the
New Zealand census does fulfil an important role in that it screens the population for suitable
participants to subsequently complete the disability survey [14].
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The 2006 Disability Survey
The New Zealand Disability Survey is an interview-based survey conducted every five years on a
sample of the population to estimate the prevalence of disability among the resident population
(chronic health conditions are reported as a subcategory of disability). The 2006 Disability
Survey Report was the result of a combination of the findings of the 2006 Household Disability
Survey (HHDS) and the 2006 Disability Survey of Residential Facilities. The Disability Survey
of Residential Facilities involved only persons over the age of 15 years and therefore is not
relevant to the findings discussed here [14]. Although disability surveys had been conducted
before [25], the first national-level disability survey was undertaken in 1996/97 with subsequent
surveys in 2001 and 2006. The next Disability Survey is scheduled for 2011.
The 2006 Household Disability Survey
The key objectives of the 2006 HHDS included:
1. Estimation of the prevalence of activity limitations among children, adults, elderly
persons, Maori and Pacific Island people.
2. Provision of information on the nature, duration, level of support and cause of activity
limitations amongst the affected population.
3. Collection of data on the distribution of activity limitation across age, sex, deprivation,
ethnicity, marital status, educational qualifications, labour force status, income, and
household and family circumstances.
4. Comparison and contrast of the findings yielded in 2006 with those of previous surveys.
Two secondary objectives were to gain information on the types of expenses associated with
certain disabilities, and to identify the current use of available services and the presence and
quantity of any unmet needs [26].
In terms of the methodology used, Statistics New Zealand randomly selected 40,665 people who
had completed the census earlier that year, to complete the HHDS. The 2006 HHDS achieved an
81% response rate with oversamples taken from Maori and Pacific Island populations to provide
more detail on the health needs of these two populations. Of the respondents, 7,059 were
identified as having a disability (1,988 children, 3,180 adults aged 15-64 years and 1,891 elderly
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65 years and over). The 2006 HHDS used four questionnaires, two for adult respondents and two
for children. Each adult and child (or caregiver) completed an initial ‘screening’ questionnaire to
establish whether or not they had a disability according to the government definition used (see
above, page 23). Those identified as having disability then completed a second ‘content’
questionnaire to collect more detailed information on the nature of their disability, the service and
assistance they use, employment (adult survey only), education, transport, accommodation,
special equipment and economic details. To date, several government reports have been
published on the findings of the 2006 survey reporting on some of the key objectives such as
Maori [27] and Pacific Island Health [28]. A small number of peer reviewed journal articles have
also been published [29, 30].
The main findings concerning children with chronic health conditions and disabilities from the
2006 HHDS included the following [26, 31]:
Overall Child Disability Prevalence
Approximately 90,000 children or 10% of the total child population in New Zealand were
classified as having a disability (down from 11% in 2001).
The 90,000 children meeting the criteria for having a disability were reported as having
159,000 high-level (broad) disability types (sensory, use of technical equipment, intellectual,
psychiatric/psychological, chronic health problems and other). Forty-eight percent of these
children had multiple disabilities.
41,000 children (46% of all children with a disability) required special education and this was
the single largest disability type for children.
35,000 children (39% of all children with a disability) had chronic health problems such as
severe asthma, cerebral palsy, diabetes or other chronic conditions.
23,500 children (26% of all children with a disability) were reported as having sensory
disabilities such as sight or hearing impairment.
19,300 children (21% of all children with a disability) had psychiatric or psychological
impairments.
16,900 children had an intellectual disability (19% of all children with a disability).
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9,500 children (10% of all children with a disability) required the use of technical aids and
support equipment.
Cause of Disability
The HHDS reported on the causes of child disabilities. Causes included:
Disability existing at birth (46,600 or 52% of all children with a disability)
Disabilities caused by disease or chronic health conditions (23,500 or 26% of all children
with a disability)
Disabilities of other and unspecified origins (27,700 or 31% of all children with a disability)
Disabilities resulting from accident or injury (2,500 or 3% of all children with a disability)
Note: Some disabilities were reported as having had causes in multiple categories.
Health Support
Children with disabilities were grouped according to their support requirements as follows:
Low (36,600 or 41% of all children with a disability)
Medium (40,600 or 45% of all children with a disability)
High (12,800 or 14% of all children with a disability).
A total of 14,300 or 16% of all children with disabilities were estimated to have had an unmet
need for health services in the 12 months leading into the 2006 HHDS [32].
9,700 parents or caregivers ‘needed help with personal care or household work’. Of these
families:
o 6,300 did not receive home help from a government agency
o

3,400 had an unmet need for help with ‘personal care’ specifically

o

3,200 had an unmet need for ‘help with household tasks’

3,300 caregivers had an unmet need for ‘repairs and maintenance’ on their homes
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2,900 are estimated to have made un-refunded payment for personal care and 1,900 for
household tasks.
15,500 caregivers needed respite care during the 12 months preceding the HHDS and of
these:
o 6,100 caregivers received free respite care, 4,600 did not and the remaining 4,800
did not indicate.
o 6,600 caregivers reported having an unmet need for respite care (this would
include people who had been given free respite care but needed more) the bulk of
which was for children with medium level support needs (4,500).
7,200 parents received funding from a government agency for respite care in the preceding 12
months, over 85% of which was for children classified as having high support needs.
Distribution of Disability by Ethnicity
In addressing the key objective to estimate the prevalence of disabilities in Maori and Pacific
populations [31]:
14% of the total Maori child population had a disability in 2006, 8% of Pacific children, 10%
of European children and 5% of Asian children.
Maori children were most likely to be affected by special education needs (10,800 children or
5% of all Maori children), chronic conditions or health problems (10,400 or 5%) and
psychological/psychiatric disabilities (3% or 6,800 children).
An estimated 6,100 or 10% of all Pacific children had disability. Three percent (2,500
children) were affected by special education needs and a further 3% (2,400 children) by
chronic conditions or health problems.
Evaluation of the Household Disability Survey
The New Zealand Household Disability Survey provides a national level overview of the
prevalence of disability, and thus presents an overarching view for policy planning and
development across the country as a whole. The HHDS has several strengths including that it is
collected every five years for time series analysis, its collection procedures and therefore data are
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consistent across persons and place. However, the approach is inadequate with respect to several
of the ideal attributes required for HNA:
The most significant hindrance, which affects the HHDS’s ability to produce useful data
for DHB HNA is its sample-based nature. Because the survey is based on a sample of the
population, all estimates have associated sample errors, which are inversely related to the
sample size on which the estimate is based. For this reason, though the sample size in
2006 enabled acceptable estimates for major analysis units such as sex, major ethnic
groups, age groups and basic disability categories, estimates on smaller subpopulations
such as DHBs, or major health conditions were associated with sampling errors that
undermined their reliability for reporting purposes [18].
Though the collection is regular, the five-year absence of up to date information may be
too long to plan and monitor health service needs and provision.
The lack of clinical / diagnostic data also makes it difficult to plan strategies to prevent
specific conditions leading to disability, or to design services tailored to meet the needs of
those with different types of disability - this is the major limitation of the information.

Routine Administrative Data
As part of general business practice, most government departments collect information on the
individuals who encounter their services. Of interest for disability research are those routine
administrative collections relating to services or benefits for people with disabilities. The
characteristics of the information collected in administrative data sets are primarily influenced by
the type of information needed for that service to fulfil its objectives. As such, any information
on people with disabilities in these collections will tend to be a by-product rather than a
conscious goal of administrative practices [33]. Several of the major health related administrative
data sets which collect clinically relevant information will be reviewed in the sections which
follow.
Social Administrative Data Collections
In 2007, the Social Condition Business Unit of Statistics NZ prepared the Disability Stocktake
Report to identify current administrative data collections that may contain useful information on
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New Zealand’s population with disabilities. The report identified a total of 19 relevant datasets
from six source agencies [33].
Table 1 below outlines the main social administrative data collections relevant to disability
currently available in New Zealand. The table contains the purpose of each collection and the
individuals who are eligible for the service (and therefore most likely to be recorded within its
data).
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Table 1. Major National Disability-Specific Collections
Collection Name
Ministry of Social
Development
(MSD)

Data Custodian

Collection Methods

Eligibility Criteria

Objective/Purpose

Selected Key Content

Ongoing electronic
information available
beginning 1992, with
some information not
available until June
1996. Prior to 1992,
some print materials
are available

Application form and
information obtained
during management of a
case

Vary substantially depending
on the benefit in question.
See:
http://www.workandincome.
govt.nz/publications/brochur
es.html#getting-financialassistance

To administer services,
assistance and payments to
those in need.

Benefits administered
include: Child Disability,
Childcare Subsidy,
Special Benefit, Special
Needs Grant, Car
Modification Funding,
Civilian Amputee
assistance, Residential
Care Subsidy,
Community Services
Card, Veterans Benefits
and the Accommodation
Supplement

Not publically available.

Ongoing since 2001

An initial enquiry form,
an application form, and
information provided by
a health or disability
professional and/or other
support person(s) or
agencies

Applicants eligible for the
Suitable Homes Service
and/or the Case Management
Service

To provide background
data about an applicant or
existing tenant to assist
case manager in
determining the present
and future needs of a
person with a disability

Household composition,
disability, housing needs

Annual report, published
outputs and customised
tables may be possible
(these may incur a charge)

HealthPac (A business
unit of the Ministry of
Health)
PO Box 1043
Wellington
Tel: (04) 381 5308

Ongoing since 1998

Data is collected using
the Notification of Needs
Assessment and Service
Coordination Form

Those eligible for publically
funded health and disability
services

The principal purpose of
this data collection is to
make payments

Needs assessment,
primary disability,
support package
allocated

Not publically available.
Customised tables may be
possible on request (these
may incur a charge).

New Zealand Birth
Defects Monitoring
Programme
Ministry of Health
PO Box 5013
Wellington
www.mog.govt.nz

Ongoing since 1976

Ministry of Education,
Special Education
PO Box 1666
Thorndon
Wellington
www.minedu.govt.nz

Varies – mainly from
2000

Ministry of Social
Development
PO Box 1556
Wellington
New Zealand
www.msd.govt.nz

RENTEL
database

Housing New Zealand
Corporation

Duration

PO Box 2628
Wellington
Tel: (04) 439 3000
http://www.hnzc.co.nz
Client Claims
Processing
System (CCPS)

The New Zealand
Birth Defects
Monitoring
Programme

Ministry of
Education,
Special Education
databases

Accessibility

Annual report, some
published outputs.
See:
http://www.msd.govt.nz/w
ork-areas/socialresearch/statisicalreport.html

There is no capability for
meeting any increase in
public demand from the
CCPS
From cases admitted to a
public hospital for
treatment for a birth
defect, or deaths in
which a birth defect is
diagnosed

Live births and stillbirths
with a diagnosed birth defect
that is fatal or requires
treatment in a hospital

Various administrative
sources

See the Special Education
section of the MOE website
for Special Education
policies and relevant
application forms
http://www.minedu.govt.nz/

To monitor the occurrence
of birth defects in New
Zealand. To investigate
clusters of birth defects.
To carry out research into
the occurrence of birth
defects in New Zealand

Source: Ministry of Health [33]
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Used for internal business
processes to provide
services to
students/families/facilities

Birth weight/status,
clinical code type,
diagnosis/procedure
description, birth/death
location code

Annual report, and
customised tables may be
possible on request (these
may incur a charge)

Service information for
individuals or facilities

Data is released only in
accordance with the
Privacy Act. Therefore few
datasets can be released to
the public. See: Education
Counts website:
http://educationcounts.edce
ntre.govt.nz

The Ministry of Social Development
The majority of administrative data available on people with disabilities in New Zealand comes
from information collected in the application for and provision of benefits by the Ministry of
Social Development (MSD).
The main services available through the MSD for children or the caregivers of children with
disabilities are the:
Disability Allowance: This allowance provides assistance with the regular and on-going
costs of a disability for an individual (or partner or dependent child).
Child Disability Allowance: This allowance is available to the principal caregiver of a
dependent child who has a serious disability, in order to subsidise the costs of extra care
required for the child.
Childcare Subsidy Benefit: This benefit is available to low-income clients who have a
serious disability themselves and dependent children, or else are not impaired themselves
but have a seriously disabled child, in order that they may undertake / remain in
employment and / or education or training.
Some further organisations that routinely collect information from individuals likely to be
affected by disability include Special Education Services within the Ministry of Education [33].
To date, the publicly available literature shows evidence of only a few articles having been
published using social administrative datasets that would be of use for DHB-level service
planning for children with chronic health conditions and disabilities [30].
Evaluation of Social Administrative Collections
In summary, the social administrative collections have several strengths, the most important
being that they already exist as potential sources of information on children with disabilities and
chronic health conditions. With respect to the ideal attributes, the data produced by social
administrative systems such as those above are continuous and therefore potentially available for
real-time analysis (week by week or month by month). The collections generally contain a
number of basic demographic details like age, sex and address allowing regionally specific

40

information. However, there are several difficulties which would require attention before the data
would be useful for DHB planning and funding purposes.
Firstly, all of the administrative collections referred to only record information on persons
who are encountered by the respective services. Research would suggest that often only a
fraction of those with chronic conditions and disabilities will interact with social services
enabling information collection [10, 30]. For each service, only certain individuals will be
eligible and, of those eligible for a service, only a fraction will be encountered, and
subsequently have their details added to the data collection.
In addition, there tend to be differences in the type and amount of information collected
by different services which may impair amalgamation of the various sets to achieve a
more comprehensive collection.
Specific clinical information (e.g. on the conditions leading to disability) is not available
from these data collections, meaning that DHBs are unable to consider strategies to
prevent specific conditions leading to disability, or to specifically plan services based on
an understanding of the types of additional supports required by populations with certain
conditions.

Clinically Oriented Administrative Collections
Two routinely collected data sets that are able to provide some level of information on children
with disability include the National Minimum Dataset (NMDS) and the National Mortality
Collection (NMC).
The National Minimum Dataset
The NMDS is New Zealand’s hospital discharge data collection and is maintained by the
Ministry of Health (MoH) [34]. Clinical notes made during the patient’s hospital stay are
forwarded to clinical coders, who translate the investigations, primary and secondary diagnoses
and treatment procedures into ICD 10-AM/ACHI codes (identifiers). The assigned codes
summarise the clinical episode in accordance with stringent guidelines produced by the National
Centre for Classification in Health in Australia. The diagnostic and procedural codes are then
entered into the NMDS and assigned a Diagnosis Related Grouping for clinical analysis,
epidemiological research and service planning [35]. ICD-10-AM/ACHI coding summarises the
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inpatient healthcare experience at both individual and collective levels and allows dataset
comparisons to be made over time for regional, national and international collections.
Examples of the use of the NMDS for the provision of health related data of relevance to DHBs
include the New Zealand Health of Pacific Children and Young People Report released in July
2008 [36]. The report provides information on congenital anomalies evident at birth in New
Zealand hospital births for the period 2002-2006. Conditions reviewed include:
Down Syndrome (258 births)
Spina Bifida (46 births)
Anencephaly/Encephalocoele (18 births).
In addition, the report also provides rates of hospital admission among children and young people
aged 0-24 years for a number of chronic conditions which may have significant resource
implications for the New Zealand health sector.
Type 1 diabetes was reported as the primary diagnosis at admission in 4,865 events during
2002-2006
Epilepsy was the primary diagnosis for 591 admissions
Asthma admissions for children aged 0-14 have been falling since 1997 and were
approximately 5 per 1000 in 2006.
Bronchiectasis has steadily risen in the population aged 0-24 years since 1996/97, peaking
in 2004/05 at over 30 per 100,000.
The National Mortality Collection
The NMC has recorded information on the underlying cause(s) of death along with basic
demographic data for all New Zealand deaths since 1988 [37]. The majority of the information
contributing to the collection is from electronic death registration information, medical death
certificates, and coroner’s reports all sent to the MoH by Births Deaths and Marriages New
Zealand. The collection is combined with additional information from other sources such as
NMDS, the NZ Cancer Registry, Land Transport Authority and several more before MoH staff
assign an underlying cause of death using the WHO rules and guidelines for mortality coding

42

[37]. Using the NMC it is possible to quantify the number of deaths due to chronic health
conditions and disabilities e.g. children and young people recorded as having died due to [36]:
Asthma (0.33 deaths per 100,000 population, 0-24 years, annually)
Cancer (30 per 100,000 population, 0-14 years, annually)
Other Clinical Data Sources
A small number of disability and chronic condition registries also provide a limited amount of
information on affected children, as follows.
The New Zealand Cancer Registry collects information on all cancer notifications
nationally and assigns an ICD-10 code representing the type and site of cancer [38]. In the
period from 2000 to 2004, 685 children aged 0-14 years were notified as having had
cancer [36, 39].
The New Zealand Deafness Notification Database collects information on children who
have had severe hearing loss that required hearing aids or surgical intervention [39].
Between 1998 and 2004 an annual average of 123 children aged 0-18 years were notified
to the database [36].
The National Non-Admitted Patient Collection (NNPAC) is the OP equivalent to the NMDS. The
NNPAC was first implemented in 2006 to assist population based DHB funding calculations
[40]. It has many ideal attributes including high coverage of many of the children with chronic
health conditions and disabilities, it is routinely collected for timely information production,
contains basic demographic data such as age, sex, ethnicity and social deprivation as well as
residential domicile codes for DHB specific information. The major short coming of the NNPAC
is that it does not presently collect clinical information identifying the specific conditions patients
are encountered with.
Evaluation of Clinically Oriented Administrative Collections
As with social administrative data, the strength of the clinical collections is that they are already
established and collecting data. In addition, these data sets more commonly contain clinical detail
absent from other collections such as the social administrative collections and even the HHDS. In
particular, the NMDS fulfils almost all of the criteria for an ideal information collection. The
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information is collected routinely and reported continuously to the MoH allowing almost realtime monitoring and analysis if required. The information contains a clinical detail (including
primary and additional diagnoses) and is produced according to stringent standards which make it
reliable for use. The collection is also regionally specific and associated with basic demographic
data such as age, sex, ethnicity and social deprivation.
The collection would be ideal for DHB HNA and service planning were it not for one major
issue. While inpatient data collections are likely to contain good coverage of acute conditions
requiring hospital treatment (e.g. acute infectious and respiratory diseases), those with chronic
conditions and disabilities may be more likely to access care in the primary care / OP setting (e.g.
some children with autism may never need to be admitted as an OP, some children with diabetes
get admitted a lot with poor control but some may never get admitted after their first presentation
five years earlier). Thus, much of their access to services may be invisible due to a lack of
diagnostic coding in OP services. Therefore, it must be emphasised that the children and young
people with chronic health conditions and disabilities in NMDS and NMC based statistics are
likely to represent just the ‘tip of the iceberg’ when considered against the estimated 90,000
children in New Zealand with chronic health conditions and disabilities [26].
A report prepared by the New Zealand Child and Youth Epidemiology Service for the MoH in
December of 2010 is expected to enhance estimates on disability and chronic condition
admissions to a degree, by taking into account hospitalisation events for which chronic conditions
or disabilities were not only listed as primary diagnoses but also as one of up to 15 additional
diagnoses (e.g. cerebral palsy, intellectual disability or cystic fibrosis).
The ability to estimate the number of children with chronic health conditions and disabilities in
the wider community allows a proactive stance toward service planning to be made rather than a
reactive ‘on demand’ approach. Knowledge of the prevalence of a condition within the
population is better suited to service planning and preventative interventions compared to the
mortality and admission rates. Good service planning based on community condition prevalence
could modify the disease pathways to help manage conditions more adequately in the
community, preventing these children and their families from reaching the point where they
require hospitalisation.
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Other Approaches used for Information
Finally, for some conditions there is almost no data in New Zealand and researchers must apply
overseas rates to the New Zealand population, in order to generate estimates for planning
purposes. However, differing research estimates can lead to major differences in the estimates
made for the New Zealand population. For example, in the Health of Pacific Children and Young
People Report application of overseas cerebral palsy estimates to the New Zealand population
yielded estimates of between 1,439 and 4,316 children and young people having cerebral palsy in
2006 and 3,568 to 8,632 children and young people having autism spectrum disorders [36]. The
enormous variation in estimates for a single condition and potential differences in the ethnic
composition of countries make this form of estimation difficult to rely on for service planning.

Qualitative Information on Persons with Disability and Chronic Health
Conditions
A valuable resource for service planners within the health sector comes from interviews with
children with disabilities and chronic conditions and their families. Qualitative research is an
approach to information collection and analysis that is concerned with the quality of a given
phenomenon rather than its quantity alone. It involves meanings and conveys what numbers
actually represent in a more subjective manner [41, 42]. Statistical data can provide a structural
framework from which to quantify needs within the community, though it is often the anecdotal
reports of the affected people that breathe a sense of urgency for action into the otherwise
abstract and lifeless numbers. Interviews can often provide valuable insights into areas of unmet
need, which may be concealed in more quantitative statistical data. A small number of reports
released in New Zealand during the past decade have attempted to achieve this end.
Just Surviving
In December of 2000 a report commissioned by the Health Funding Authority in collaboration
with Child Youth and Family Services, was published on the factors which led families across
seven focus groups to seek permanent ‘out of family’ care for children with high disability
support needs [1]. In the course of the focus groups details of some of the obstacles these families
faced became clear. Parents and caregivers reported being unable to save marriages, protect their
families and find suitable respite care for their children. With time caregivers became
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increasingly overwhelmed, emotionally, physically and financially. Many felt guilt ridden for not
being able to cope, for what the rest of the family had to go through and eventually for coming to
the realisation that they would have to give up looking after their child. Often guilt was amplified
when reflecting on earlier oaths or promises they had made to themselves that they would never
let their child be put into care elsewhere [1].
An array of other topics were discussed in the focus groups, including the difficulties of getting
respite care or just knowing about its availability in the first place. Concerns were also expressed
about the safety of paid caregivers, for their families, and sometimes for themselves when dealing
with children prone to unpredictable outbursts. The economic stress was a common theme and
how it contributed to giving the child over to full time care. As parents got older many of the
children grew larger and more difficult to handle. The general pattern which lead to a need for
out of home care was not always clear, not typically any one thing, just that over time the child’s
needs would increase, while in parallel the caregivers capacity to meet those needs diminished
[1].
“I’m listening to you talking about coping, and I'm thinking there has got to be a better
word. The simple truth is a lot of the time we’re not coping…we are barely surviving.” [1]
Meeting the Needs of People with Chronic Conditions
In November 2006, the National Health Committee (NHC) presented the Meeting the Needs of
People with Chronic Conditions Report to the Minister of Health [4]. As part of this study, four
qualitative case studies were completed, including one interviewing caregivers on their
experiences caring for children with chronic conditions. The key objectives for researchers
interviewing those with chronic conditions were to:
Investigate what factors helped or hindered them
Identify barriers to coping with and managing their conditions
Seek information to help identify where the gaps were in the provision of services and
information
Some of the key issues and recommendations provided by interviews with the families were:
The fact that health professionals do not recognize or acknowledge the importance of the
entire family unit in bringing up children with chronic health conditions and that
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caregivers also would often leave without having felt like they understood what plans
were in place for their child, or what they were to do next. It was felt that both issues
should be dealt with in the training of health practitioners.
A lack of coordination in assessments, appointments, and care provision was cited as a
major source of frustration for families. It was felt that related services for their children
could be more integrated across government sectors (e.g. education, health and social
sectors) to reduce the difficulties it caused for families.
Barriers to service access included the cost of healthcare, transport, and variations in
eligibility and access to long term support.
Submissions to the NHC by people with chronic conditions, health professionals, academic
researchers and Non-governmental Organisations (NGOs) also reinforced many of the themes
emerging from the case study, including the provision of the resources necessary to allow patients
to manage their own health and living, as well as greater involvement of family/whanau. There
was also strong agreement on the need for greater coordination and continuity of care for patients
with chronic conditions. Overall, respondents outlined four main areas as funding priorities:
Workforce development in the area of patient or carer self-management
Resource and leadership for community and inter-sectoral collaboration
Knowledge management and information system designs
Local research initiatives
Evaluation of Qualitative Data
Qualitative information sources such as those presented above provide additional information on
areas of unmet need and gaps in service delivery, which may not be readily visible in aggregate
statistical data [16, 43]. They are critical in identifying those issues, often buried amongst an
array of other issues, which matter most to the patients themselves.
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Summary of Approaches to Information Collection on Children with Chronic
Health Conditions and Disabilities in New Zealand
The quantitative statistical data on children with chronic health conditions and disabilities in New
Zealand presently allows estimation of the number of children with some form of disability or
chronic health condition nationally by age, sex, ethnic group and social deprivation deciles [26,
44, 45]. In addition the HHDS, in combination with the qualitative data available, indicates the
presence of a considerable number of families in need of greater access to health and support
services [1, 4, 26, 44, 45]. The data available also shows that the issues associated with raising
children with high needs can sometimes lead to considerable financial, emotional, psychological
and social difficulties [4, 8, 16, 43].
Cumulatively, the current approaches to data collection contain many of the elements beneficial
to health service planning and resourcing. For example, the HHDS provides nationwide
prevalence estimates of child disability and could therefore be considered to have high coverage.
The administrative data is produced continuously in a regionally detailed manner, with the data
from the NMDS being collected using standard coding procedures across the entire country and
providing clinically detailed information on children using the inpatient service.
Despite these strengths, there are two significant barriers that oppose the provision of an ideal set
of data on which to plan services for children with chronic conditions and disabilities:
1. There is no single collection (survey, administrative or otherwise) which captures
information on those with chronic conditions or disabilities that is reliable and
comprehensive (provides information on all children in a standard fashion), routinely
collected (yields information continuously), regionally and clinically specific and
contains demographic data such as ethnicity and social deprivation status for monitoring
of diagnosis related access and outcome disparities.
2. The current approaches to collection of information are not readily compatible with one
another, precluding the combination of datasets in order to provide an overall collection
that contains all of the ideal attributes suitable for DHB level HNA.
Particularly important is the fact that none of the current data collections reviewed are able to
provide reliable diagnostically specific data on the underlying prevalence of these conditions in
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the community. The lack of such information impedes the rational planning of DHB services for
these children. Of all of the approaches currently collecting information suitable for DHB HNA
the NMDS is perhaps the closest to having all of the ideal attributes. The NMDS is timely,
clinically and regionally specific, contains basic demographic data, and is highly standardized in
its collection procedures. However, it only collects information on the few children with chronic
health conditions and disabilities who are admitted to hospital each year, rather than the many
who are likely to be treated as non-admitted OPs.
The equivalent OP service collection, the NNPAC, though it has not been used to provide
information on children with chronic health conditions and disability before, contains many of
the ideal attributes that would make it a strong framework on which to build a comprehensive
collection for these children. The NNPAC differs from the NMDS in two ways significant to its
use as a data collection system. Firstly, on the positive side, it is likely to capture a great deal
more information on children with chronic health conditions and disabilities than does the NMDS
(as many children with chronic conditions are likely to be under the regular care of specialists in
the OP setting) [44]. Negatively, the NNPAC currently lacks the diagnostic coding of the NMDS
to explicitly identify children with chronic health conditions and disabilities who are encountered
on the OP service. The NNPAC system has considerable potential to yield useful information on
children with chronic health conditions and disabilities and will be explored further in the
following chapter of this thesis.
To summarise the background on the current approaches to information gathering on children
with chronic health conditions and disabilities in New Zealand:
1. Presently there are no approaches that can provide an adequate base of information on
children with chronic health conditions or disabilities to enable rational and effective
health service planning and funding decisions at the DHB level.
2. There is presently enough information in New Zealand to indicate that a significant
number of families are not receiving the support they need to manage the needs of their
children with chronic health conditions and disabilities.
3. Detailed analysis of the National Minimum Dataset to identify what issues most
commonly lead to the admission of children with chronic health conditions and
disabilities would probably be the most cost effective approach currently available to
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understand the specific health needs of these children (e.g. analysing the types of
problems and interventions that specific conditions require).
4. The National Non-Admitted Patient Collection may provide a suitable framework on
which to build a collection for capturing information on children with chronic health
conditions and disabilities in New Zealand and will be further explored.
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Chapter Two: The Utility of the National Non-Admitted Patient Collection for
Planning Health Services for Children with Chronic Health Conditions and
Disabilities
The findings of the previous chapter suggested that:
A considerable number of families in New Zealand required greater support in meeting
the needs of their child’s chronic health condition and / or disabilities.
It was also evident that a requisite element for effective service planning and provision
was reliable information on the population in question.
The available information was able to provide some indication as to the overall number of
children likely to require additional support services, as well as the extent of the unmet
need.
It was not however, sufficient to enable DHBs to plan and address the issues at a local
level. Section two concluded with the selection of the National Non-Admitted Patient
Collection (NNPAC) as a promising candidate for a more detailed content analysis.
This section reviews the extent to which the NNPAC contains the ideal attributes for gathering
information on children with chronic health conditions and disabilities. In particular, the section
addresses key research question four considering whether it is possible for NNPAC, in its current
form, to identify children with chronic health conditions and disabilities. The analysis will assess
the NNPAC’s ability to provide information on service use patterns across important
demographic variables such as ethnicity and social deprivation. The ability to dis-aggregate the
relevant data by these variables would be of potential use in identifying the presence of any
ethnic or social gradients in access to services for children with chronic health conditions and
disabilities in New Zealand. The analysis then attempts to identify users of paediatric OP services
most likely to have chronic health conditions and disabilities. The chapter concludes with a
discussion of the findings and suggests modifications that might increase NNPACs capacity to
gather information on children with chronic health conditions and disabilities that would be
useful for DHB level HNA.
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The National Non-Admitted Patient Collection
In 2003, population-based DHB funding was introduced to the New Zealand health sector. As a
result the ability of DHB OP services to cope with service patient loads funding could be heavily
influenced by the flow of patients between DHB zones for treatment. To ensure accurate
resourcing, which takes into account the considerable amount of services provided to nonresident patients in some areas, the DHB Funding and Performance Directorate within the
Ministry of Health (MoH) began work on creating a routine OP data collection. The result of the
group’s work was the NNPAC Phase 1A, a basic data counting system deployed across 17 DHBs
in July 2006 with all 21 DHBs having implemented the system by December of the same year.
The NNPAC records information in relation to all scheduled appointments made to OP services.
Information currently recorded in NNPAC includes personal identifiers (e.g. NHI, date of birth,
gender, domicile code), service specifications (e.g. date of service), event type (e.g. OP visit),
attendance (e.g. did not attend), health specialty code (e.g. paediatric cardiology), and service
type (e.g. first, follow-up). At present, no diagnostic coding of OP events (with the exception of
mental health services) occurs, making it difficult to assess why different individuals / groups of
patients accessed the health services.
A report from the Health Information Service Action Committee (HISAC, a strategic advisory
group to the Minister of Health and Health Sector) made it clear that while the primary goal of
NNPAC was to enable generation of more accurate DHB funding estimates, that it should also
yield information useful in a number of other areas. Some of the secondary information aims of
the NNPAC were to:
1. Record the types of OP services currently being used
2. Record the volumes of OP services provided per annum
3. Record the location of OP services being accessed
4. Document trends relating to specialty use over time
5. Provide comparisons of OP service access between DHB populations
6. Record overall rates of progression from OP to inpatient services
7. Provide any information on the conditions and presenting problems being dealt with in
OP services
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8. Monitor the clinical outcomes of OP services
9. Monitor trends in disease outcomes based on the timing of OP treatment in relation to the
clinical course along with several other objectives.
Many of these secondary aims have been achieved since the NNPAC’s implementation in 2006,
however some, including aims seven, eight and nine above, have not. This may in part be due to
the lack of diagnostic coding in the NNPAC. Despite this, the NNPAC does appear to have many
of the other ideal qualities useful for DHB level HNA. Data is routinely collected and reported to
the MoH on a monthly basis. It contains basic demographic data including residential domicile
codes which enables regionally specific analysis of subpopulations in terms of ethnicity and
deprivation. Finally, while no current clinical throughput data is available, the type of subspecialty clinics being accessed by the paediatric population (e.g. haematology, respiratory,
endocrine, allied health), suggests that a large number of children attending these clinics may
have chronic health conditions and disabilities.
Objectives of the NNPAC Analysis
The NNPAC has to date been used primarily in monitoring the movement of service users
between DHBs for funding and planning activities, however it is also possible that the NNPAC,
in its current form, may provide additional insights into the health access patterns of children who
are likely to have chronic health conditions and disabilities
The overarching objective of the NNPAC analysis was to address key research question four (i.e.
to assess whether NNPAC could be used to identify a group of high service users, who might
serve as a proxy for children with chronic health conditions and disabilities). In attempting to
answer this question the sections that follow aim to do the following:
1. To become familiar with the information elements in NNPAC and to assess whether they
could provide any useful information on OP access patterns, including the identification
of health and service access disparities.
2. To assess the extent to which NNPAC in its current form, could provide information on
children and young people with chronic health conditions and disabilities (e.g. which
clinic types are most accessed by frequent users of OP services and their demographic
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characteristics such as age, sex, gender, ethnicity and social deprivation status) and
whether this information might be useful for service planning.
3. To obtain service data to estimating the likely burden that diagnostic coding would place
on the health sector, should the process be considered for national upscale.

Methods
NNPAC Data Set
The NNPAC data set was received from the Regulation and Governance Directorate of the MoH
on the 16th of February 2010. The de-identified data set included only Emergency Department
(ED) and scheduled OP visits for those aged 0-24 years inclusive for the calendar years 2007 and
2008, all adult encounters had been removed from the data set. The analysis of NNPAC data was
then undertaken in three main stages as follows:
Stage One: Outpatient Service and User Demographics
In the first stage of the analysis, each of the OP variables in the NNPAC was reviewed, and an
overview of their distribution was provided.
Variables tended to fall into two main categories:
1) Service Elements (e.g. health provider, attendance, service type, broad health specialty
and location)
2) Demographic Elements (e.g. age, sex, prioritised ethnicity and social deprivation)
Stage Two: Outpatient User Rates and Health Disparity Identification
In the second stage, the relationship between health service elements (e.g. attendance rates, health
speciality type) and demographic elements was explored in more detail, with a view to
determining whether there were any disparities in access patterns for different ethnic and
socioeconomic groups.
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Stage Three: The Identification of a Frequent Service User Sub-Group within the NNPAC
Dataset
The third stage of the analysis aimed to determine whether it was possible to identify in the data,
a group of frequent service users who, as a result of recurrent access of OP services, might be
used as a proxy for children with chronic health conditions and disabilities. Individual service
users were ordered by the number of visits they made to OP services during 2007-2008 and the
population of children who made more than 12 visits during the period (defined as high needs
users) were isolated for analysis of demographic and health specialty characteristics.
Additional Notes on Explanatory Variables and Methodology Used
Where annual data analyses were required, the 2008 data was favoured because it was felt that
the additional year since NNPAC implementation began in July 2006 may have been
accompanied with a more complete and accurate data collection providing a closer reflection of
the OP activity.
NNPAC Variables
Level 1 Prioritised Ethnic Group
In the NNPAC up to three self-identified ethnic groups can be recorded. In this analysis the
Statistics New Zealand Level 1 Prioritised Ethnic Group Classification was used. Level 1
prioritised ethnicity classifies all New Zealanders into five major ethnic groups, with ethnic
groups assigned using the statistics New Zealand prioritization algorithm. For individuals
reporting multiple ethnic groups, precedence is given to Maori, then Pacific > European > Asian
> Other [46]. Only the larger Maori, Pacific, European and Asian populations have been
presented in the stage two and three analyses.
Deprivation Index
The New Zealand Deprivation Index is a small area index of deprivation, which has been
produced after each census since 1991. Areas are scored based on a standardized proportion of an
area that lacks a defined material or social resource. Some of the indicators of deprivation
combined to calculate the scores include access to a car, individuals receiving a benefit, access to
a phone and the number of individuals per room in each house. Areas are then ranked based on
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their deprivation score, with these deprivation scores then being grouped into deciles. Decile 1
represents the least deprived 10% of areas and decile 10 corresponds to the most deprived 10%.
The deprivation decile is useful as approximations of the socioeconomic environment that an
individual child is brought up in. The importance of socioeconomic environment is found in the
principle that the socioeconomic environment a child grows up in, confers risks/benefits
independent of the individual’s own social status within a community [36]. There are two
deprivation area mappings available based on the 2001 and 2006 census, but as all the data
provided in the NNPAC dataset was mapped to 2001 census area units, the deprivation decile
variable in the present analysis was New Zealand Deprivation Index 2001 (NZDep01).
Other variables in the NNPAC included:
Attendance
Attended (ATT): A registered medical practitioner or nurse practitioner assessed the
healthcare user or provided treatment, therapy, advice, diagnostic or investigatory procedures
for the user.
Did Not Attend (DNA): The general OP did not arrive.
Did Not Wait (DNW) The general OP arrived but did not wait to receive service.
Service Type
First: The first face-to-face client contact (including telemedicine) by a registered medical
practitioner or nurse practitioner for the first assessment for that client for that condition for
that specialty.
Follow-up: Any subsequent face-to-face client consultation by a registered medical
practitioner or nurse practitioner for the same condition in the same specialty.
Pre-admission: Patient attended a clinic where the purpose was to perform medical and
anaesthetic assessments prior to an elective procedure.

Broad Specialty Types
The Broad Specialty Types were created to provide an overview of Health Specialties used
during 2007 and 2008. Health Specialties were grouped according to their title names into five
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groups (Medical, Surgical, Maternity and Gynaecology, Allied Health and Other Health
Specialties). Note: while Paediatric Ophthalmology would usually be added to the Surgical
specialties, it was considered likely that a large proportion of the consults would be for
amblyopia, for which the main treatment is conservative (medical).

Denominators
Two categories of denominators were used in this analysis:
Internal denominators
When the unit of analysis was the proportion of OP events (e.g. the proportion of OP events
where the patient did not attend or did not wait), internal denominator (i.e. all OP events for the
same period) were used.
External denominators
When the unit of analysis was a population based rate (e.g. OP events by ethnicity) it was
necessary to use external denominators to account for underlying differences in the source
population (comparisons by ethnicity need to take into account the underlying age structures of
Maori or Pacific children in the referring population). The denominators used in this context were
the Statistics NZ estimated resident population, with data being available for the 2001 and 2006
years, and changes in that period being extrapolated out from 2006 to provide estimates of the
2007-2008 population. This methodology was used because population projections by NZDep01
beyond 2006 were not available.

Statistical Significance Testing in this Study
Numbers and Rates Derived from NNPAC
The counts presented in the NNPAC analysis were based on the routinely collected
administrative data for all OP service events that occurred in New Zealand during 2008.
Therefore, where descriptive data was presented in isolation counts and rates have been presented
without reference to statistical significance.
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Rate Ratios
While the NNPAC dataset contained information on the entire population under study, 95%
Confidence Intervals (CI) are presented when any measures of association (e.g. Rate Ratios (RR))
have been presented, as in this context, the 2007-2008 year might be viewed as a sample of all
years in the decade, and thus the strength of the association may vary from year to year, as
different periods are sampled.

Results
Overall Dataset
Table 2 provides an overview of the distribution of visits in the NNPAC dataset by age group and
whether visits were to OP or ED services between January 1 st and December 31st 2008. The largest
group of NNPAC visits in the set were made to OP services by children under 15 years of age.
Table 2. Overview of NNPAC by Age Group and Event Type, New Zealand 2008
OP

% NNPAC
Total

ED

% NNPAC
Total

Total OP + ED

% NNPAC
Total

<15

410,583

41

193,758

19

604,341

60

15-24

244,195

24

151,279

15

395,474

40

Total

654,778

65

345,037

35

999,815

100

Age at Visit

Source: NNPAC

Stage One: Outpatient Service and User Demographics
As the focus of the NNPAC analysis was identifying children aged 0-14 years, with an emphasis
on those children who might have had a chronic health conditions or disabilities subsequent
analysis in stages one and two relate to the 410,583 scheduled OP visits for children aged 0-14
years (Table 2).
Service Statistics
Table 3 provides an overview of the basic service statistics related to the 410,583 OP visits for
children aged 0-14 which took place in 2008.
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Health Provider: In the majority of visits (75%) a doctor was the primary health provider. Other
health providers included nurses (9%) and ‘other’ (15%, e.g. allied health workers).
Attendance: In 9.2% of OP appointments the patient did not attended without providing a
warning or making a reappointment. A further 108 visits were not completed because the patient
arrived but did not wait to be seen.
Location: Almost all OP events took place in public hospitals (98%).
Service Type: Three-quarters of OP events were for follow-up of a prior referral and one-quarter
were a first consultation.
Broad Health Specialties: The majority of OP visits were to medical and surgical broad
specialties (48 % and 41% respectively), while a smaller number were seen in the allied health
specialties.
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Table 3. Outpatient Service Statistics Overview for Children Aged 0-14 Years, New Zealand
2008
Variable

Number of Visits

% Total

Doctor
Nurse
Other

303,213
38,609
68,761

74
9
17

Total
Attended
Did Not Arrive
Did Not Wait

410,583
372,824
37,651
108

100
91
9
0

Total
410,583
Public Hospital
402,942
Private Hospital
67
Private Residence
2,083
Other
5,373
Location
Primary Care Facility
112
Other Community
6
Total
410,583
First
108,281
Follow-up
297,873
Service Type
Preadmission
4,429
Total
410,583
Allied Health
45,628
Maternity &Gynaecology
1,407
Medicine
199,358
Broad Specialties
Surgery
164,110
Other
80
Total
410,583
Source: NNPAC; Note: Missing data is not presented in the tables but is reflected in totals.

100
98
0
1
1
0
0
100
26
73
1
100
11
0
49
40
0
100

Health Provider

Attendance

Sub-Category

The Top 10 Outpatient Health Specialties: Figure 3 provides an overview of the top 10 OP
health specialties (of more than 100 specialties) visited by children under 15 years during 2008.
These top 10 health specialties accounted for 360,598 visits (approximately 90% of all visits that
year). Analysis, not shown here, indicated that in large tertiary centre’s, a greater proportion of
visits were made to sub-specialty clinics (e.g. endocrinology), compared to smaller centres in
which most encounters were made at less sub-specialised clinics such as general paediatric
medicine.
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Figure 3. Overall Top 10 Paediatric Health Specialties by Visits for Children Aged 0-14 Years,
New Zealand 2008
30

Percentage (total visits)

25

20
15
10
5
0

Source: NNPAC
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Demographic Profile of Those Attending Outpatients
Table 4. NNPAC Outpatient Demographic Profile for Children Aged 0-14 Years, New Zealand
2008
Variable
Sex

Age at visit

Ethnicity

NZ Dep01 Deciles

Sub-Category
Female
Male
Total
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
Total
Maori
Pacific
European
Asian
Other
Total
1
2
3
4
5
6
7
8
9
10
Total

Total OP Visits

% Total

177,706
232,868
410,574
55,567
37,025
29,649
28,416
29,708
29,789
26,628
23,887
21,934
20,915
20,844
20,241
21,394
22,213
22,373
410,583
88,746
36,983
243,702
26,123
9,923
405,477

43
57
100
14
9
7
7
7
7
7
6
5
5
5
5
5
5
5
100
22
9
60
6
2
99

34,851
28,325
30,685
34,655
34,094
42,081
41,951
52,285
54,135
56,818
409,880

9
7
8
8
8
10
10
13
13
14
100

Source: NNPAC. Note: Missing data has not been presented in the tables but is reflected in the totals
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Table 4 provides an overview of the distribution of the main demographic variables in the
NNPAC for OP visits occurring in 2008. Review of this table suggested:
Sex: Overall 232,868 visits (57%) were made by male children and 177,706 visits (43%) by
females.
Age at Visit: The total number of visits was highest for infants under the age of 12 months (14%)
with the number of visits then declining in the age groups thereafter.
Ethnicity: The majority of OP visits were for children identified as European (60.1%), then Maori
(21.9%), Pacific Peoples (9.1%) and Asian (6.4%), with the remainder being comprised of
children from ‘Other’ ethnic groups.
Social Deprivation: the number of scheduled visits during 2008 increased with increasing social
deprivation. An exception to the trend was for those children living in the least deprived decile
one areas, where numbers were higher than for those from decile 2-5 areas.
Stage Two: Outpatient Access Rates and Health Disparity Identification
Outpatient User Rates
Demographic Variables
In order to account for differences in the underlying referral populations, OP user rates were
calculated to explore differential access to OP services in association with the main demographic
variables available in NNPAC. Table 5 is an overview of OP access in relation to sex, age,
ethnicity and social deprivation decile groups.
Overall Outpatient Access Rate: The overall rate of OP service access (i.e. the number of unique
individuals in the NNPAC dataset, divided by the number in the total population) was 170 per
1,000 children (17% of the New Zealand child population). Each user of OP services was
scheduled 2.71 visits on average during 2008.
Outpatient Access Rates by Sex: During 2008 access rates were 153 per 1,000 for females and
186 per 1,000 for males.
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Table 5. Annual NNPAC Outpatient Access Rates for Children Aged 0-14 Years, New Zealand
2008
Variable
Sex

Age at visit

Ethnicity

NZ Dep01 Deciles

Sub-Category

Individuals

%Total

*Access Rates

Female
Male
Total
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
Total
Maori
Pacific
Asian
European
Other
Total
1
2
3
4
5
6
7
8
9
10
Total

66,513
85,026
151,539
23,054
13,003
11,088
10,824
11,380
11,349
9,729
8,899
8,153
7,358
7,318
7,220
7,334
7,386
7,449
151,544
31,787
13,101
10,420
90,286
3,770
149,364
12,030
10,628
11,237
13,035
12,826
15,477
15,779
18,962
20,912
20,311
151,197

44
56
100
15
9
7
7
8
7
6
6
5
5
5
5
5
5
5
100
21
9
7
60
2
99
8
7
7
9
8
10
10
13
14
13
100

153
186
170
382
225
189
194
205
194
164
156
141
128
123
118
118
114
112
170
148
153
123
181
379
167
136
126
141
150
170
175
189
195
220
180
169

Visits per
Outpatient
2.67
2.74
2.71
2.41
2.85
2.67
2.63
2.61
2.62
2.74
2.68
2.69
2.84
2.85
2.80
2.92
3.01
3.00
2.71
2.79
2.82
2.51
2.7
2.63
2.71
2.90
2.67
2.73
2.66
2.66
2.72
2.66
2.76
2.59
2.80
2.71

Source: Numerator: NNPAC and Denominator : Estimated NZ Resident Population Note: *Access rates are per
1,000 : Missing data has not been presented in the tables but is reflected in the totals: Where individuals attended
more than once during 2008 data is included only for the first visit made during that period.
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Outpatient Access Rates by Age: Rates per 1,000 showed a similar distribution to that observed in
visit counts by age (Figure 4). The highest rates were for those under 12 months of age. Rates
dropped toward a secondary peak between the ages of two and seven (maximum at four) and then
tapered off above eight years of age (Table 5, Figure 4).
Figure 4. Age Group Outpatient Access in Children Aged 0-14 Years, New Zealand 2008
450

Individuals per 1,000 population

400
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0
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Age at first visit

Source: Numerator; NNPAC; Denominator: Estimated NZ Resident Population
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Outpatient Access Rates by Ethnicity: Table 4 indicated that 60% of all OP visits during 2008
were by European children. When ethnic specific rates were calculated, access to OPs remained
significantly higher for European children than for Maori (RR 0.81 95% CI 0.81-0.82) Asian (RR
0.64 95% CI 0.66-0.69) and Pacific (RR 0.84 95% CI 0.83-0.86) (Figure 5, Table 6).
Figure 5. Ethnic Outpatient Access Rates for Children Aged 0-14 Years, New Zealand 2008
200
180

Individuals per 1,000 population

160
140

120
100
80
60
40
20
0
Maori

Pacific Island

European

Asian

Source: Numerator: NNPAC; Ethnicity is Level 1 Prioritised; Denominator: Estimated NZ Resident Population

Table 6. Ethnic Outpatient Access Rates for Children Aged 0-14 Years, New Zealand 2008
Ethnicity
Maori
Pacific
European
Asian

Users

Rate

RR

95% CI

31,787
13,101
90,286
10,420

148
153
181
123

0.81
0.84
1
0.68

0.81 - 0.82
0.83 - 0.86
0.66 - 0.69

Source: Numerator: NNPAC; Ethnicity is Level 1 Prioritised; Rate Ratios are compared to the European group and
are unadjusted; Denominator: Estimated NZ Resident Population
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Outpatient Access Rates by Social Deprivation: Figure 6 suggested a social gradient in access to
OP services. Increasing deprivation was associated with increased rates of OP service access (126
per 1000 at decile 2 rising to 220 at decile 9). Exceptions to the trend were observed for decile
one (the least deprived areas) and decile ten (Figure 6 and Table 7).
Figure 6. Deprivation Decile Access Rates for Children Aged 0-14 Years, New Zealand 2008
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Source: Numerator: NNPAC: Denominator: Estimated NZ Resident Population

Table 7. Deprivation Decile Access Rates for Children Aged 0-14 Years, New Zealand 2008
Users

Rate

12,030
136
Decile 1
10,628
126
Decile 2
11,237
141
Decile 3
13,035
150
Decile 4
12,826
170
Decile 5
15,477
175
Decile 6
15,779
189
Decile 7
18,962
195
Decile 8
20,912
220
Decile 9
20,311
180
Decile 10
Source: Numerator: NNPAC: Denominator: Estimated NZ Resident Population

RR

95% CI

1.00
0.92
1.03
1.10
1.25
1.29
1.39
1.43
1.61
1.32

0.90 - 0.95
1.01 - 1.06
1.07 - 1.13
1.22 - 1.28
1.26 - 1.32
1.36 - 1.42
1.40 - 1.46
1.58 - 1.65
1.30 - 1.35
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Outpatient Access Rates by Social Deprivation and Ethnic Group: The differences in access to
OP services by ethnicity were further investigated by stratifying NZDep access rates by ethnic
group (Figure 7). The social gradient in access to OP services appeared to be steeper in European
children compared to other ethnicities, however the testing for statistical interactions to see if the
effects of NZDep01 deprivation did vary significantly by ethnic group was beyond the scope of
this thesis.
Figure 7. Ethnic Outpatient Access Rate by Deprivation Deciles for Children Aged 0-14 Years,
New Zealand 2008
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Source: Numerator: NNPAC; Ethnicity is Level 1 Prioritised Ethnic Group; Denominator: Estimated NZ Resident
Population

Outpatient Service Attendance Variables
Error! Reference source not found. is an overview of OP service attendance and indicated that
approximately 10% of all OP visits were not attended and thus recorded as ‘Did Not Arrive’
(DNA) events (i.e. the patient did not attend the event without prior warning and reschedule of
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the visit). Analysis was subsequently undertaken to investigate attendance rates in association
with ethnicity and deprivation.
Ethnicity and Outpatient Service Attendance: Figure 8 indicates that differences in the rate of
non-attendance existed across the four largest ethnic groups in New Zealand. Maori (RR 2.52
95% CI 2.46-2.57) and Pacific Island (RR 1.81 95% CI 1.75-1.87) children were significantly
less likely to attend scheduled OP appointments than European or Asian children.
Figure 8. Ethnic Outpatient 'Did Not Attend' Rates for Children Aged 0-14 Years, New Zealand
2008
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Table 8. Outpatient 'Did Not Attend' Rates for Children Aged 0-14 Years, 2008
Ethnicity
Maori
Pacific Island
European
Asian

DNA count

Rate*

RR

95% CI

14,727
4,409
16,070
1,306

165.95
119.22
65.94
49.99

2.52
1.81
1.00
0.76

2.46 - 2.57
1.75 - 1.87
0.72 - 0.8

Source: NNPAC; Ethnicity is Level 1 Prioritised Ethnic Group; *Rate is the number of DNA recorded per 1000
scheduled appointments
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Social Deprivation and Outpatient Service Attendance: A social gradient in DNA rates was
evident, with DNA rates increasing with increasing NZDep deprivation from Decile 3 onwards
(Figure 9). Non-attendance rates ranged from 55 per 1000 in decile one, to 140 per 1000
scheduled appointments in decile 10.
Figure 9. ‘Did Not Attend’ Rates by NZ Deprivation Index Decile for Children Aged 0-14 Years,
2008
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Outpatient Service Attendance by Ethnic Group and Social Deprivation: Figure 10 shows that
once NZDep rates were stratified by ethnicity, social gradients in DNA rates became evident for
Maori and European children, but these gradients appeared less marked for Asian and Pacific
children. Formal testing for statistical interactions was beyond the scope of this thesis and so it
was not possible to determine whether the impact of deprivation was significantly different across
ethnic groups.
Figure 10. Ethnic Outpatient 'Did Not Attend' Rates by Deprivation Deciles in Children Aged 014 Years, New Zealand 2008
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71

Stage Three: The Identification of a Frequent Service User Sub-Group within the NNPAC
Dataset
The NNPAC system has recorded basic data on each OP event for individuals accessing OP
services since 2006. The inclusion of an encrypted NHI (all data provided by the MoH was deidentified in the NNPAC), allowed the identification of those children who were the most
frequent users of OP services. The most frequent users acted as a proxy for the population with
chronic health conditions and disabilities during the analysis that follows. Note, unlike the
NNPAC analyses in stages one and two where all results were for 2008 alone, the frequent user
analyses are for both the 2007 and 2008 calendar years combined.
Number of Children Accessing Services
During 2007, 136,508 unique children were recorded as having been referred to OP services. In
2008 there were 151,544 individuals. Additional analysis showed that the total number of unique
children across the two-year period was not the sum of both years (288,052) but rather 223,791.
This indicates that 60,000 individuals were scheduled appointments in both 2007 and 2008
suggesting the presence of recurrent users within the OP population.
Outpatient User Ranking by 2007-2008 Visit Count
Service users were ranked according to the number of appointments scheduled during the two
years. The number of OP visits scheduled for individual children ranged from one to 383 visits
during the period (Figure 11). The mean number of visits per person over the two year period
was 3.42, however, almost 40 percent of the children (85,386) had just one visit and 85 percent of
children were scheduled five or less (192,217).
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Figure 11. Outpatient Service Users by Number of Visits for Children Aged 0-14 Years, New
Zealand 2007-2008
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Source: NNPAC

Service User Decile: When individuals were ranked by the total number of visits scheduled
during this two-year period, and the distribution was then divided into deciles, it was possible to
identify groups of children in the OP population according to the extent to which they used OP
services. The first four deciles (lowest 40 percent of users based on visits during 2007-2008) had
on average just one visit per individual user. There was then a gradual increase in the number of
visits per person, with an average of five visits for those in decile nine, and 14 visits for those in
the tenth decile containing the most frequent users. Children in deciles nine and ten, accounted
for over half (56%) of all the OP visits made during the period. Individuals in the tenth decile
alone accounted for 40% of all visits which occurred during the 2007-2008 period.
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Figure 12. Percentage of Total Outpatient Visits by Service User Deciles for Children Aged 0-14
Year, New Zealand 2007-2008
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Table 9. Mean Outpatient Visits per Person by Service User Deciles for Children Aged 0-14
Years, New Zealand 2007-2008
Decile

1

2

3

4

5

6

7

8

9

10

Mean Visits

1

1

1

1

2

2

3

4

5

14

Source: NNPAC
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Frequent Service User Analysis
Service user decile analysis indicated that a relatively small proportion of OP users were
responsible for a relatively large proportion of scheduled visits during 2007 and 2008. A
clinically significant cut off of 12 visits across 2007 and 2008 (an average of one visit every two
months) was used to isolate the ‘Frequent Service Users’ who would act as a proxy for the child
population with chronic health conditions and disabilities from other users. The Frequent Service
User population contained 8,519 children, who together accounted for 190,479 visits in 2007 and
2008 (an average of over 22 visits each). The group comprised four percent of all children who
visited OP services but accounted for almost 25% of OP visits scheduled for the period. Table 10
presents the distribution of Frequent Service User visits across the NNPAC service variables.
Health Provider: Whereas 17% of the total OP population was seen by Other Health
Professionals, for Frequent Service Users this was 30%.
Service Types: In contrast to the total population where 73% of consultations were for follow up;
for Frequent Service Users this figure was 88%
Broad Specialty Types: Of the visits made by Frequent Service Users 25% were to allied health
specialties, in the total OP population over the same period the proportion of visits was 10%
(Table 10). All other service results were similar between the Frequent Service Users and the
total OP population.
High Needs Service Users Top 10 Health Specialties: During 2007-2008 Frequent Service Users
accessed 190,499 OP episodes of care spread across more than 90 different health specialties.
Ten specialties accounted for over 80% of all Frequent Service User visits during 2007 and 2008
(157,922 visits) (Figure 13). The greatest number of visits to any single specialty was to ‘Allied
Health and Other’ (46,808 visits). When contrasting the specialties used by Frequent Service
Users and the remaining individuals, the biggest differences in the relative distribution of health
specialties used were for Allied Health and Specialist Haematology. In the Frequent Service User
population Allied Health and Specialist Paediatric Haematology accounted for 25% and 5% of
visits respectively, whereas in the Non-Frequent Service Users they made up 5 and 0.2%. Many
of the other top ten health specialties were common to both groups (e.g. Orthopaedic Surgery,
ENT (Otorhinolaryngology and Ophthalmology and Nursing services).
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Table 10. Distribution of NNPAC Health Service Variables for Frequent Users of Outpatient
Services by Service Element, New Zealand Children Aged 0-14 Years 2007-2008
Variable

Health Provider

Attendance

Location

Service Type

Broad Specialties

Sub-Category

Visits

% Total

Doctor
Nurse
Other

111,329
22,800
56,350

58
12
30

Total
Attended
Did Not Arrive
Did Not Wait

190,479
179,487
10,954
38

100
94
6
0

Total
Public Hospital
Private Hospital
Private Residence
Other
Primary Care Facility
Total
First
Follow-up
Preadmission

190,479
180,689
6
3,463
6,286
35
190,479
20,751
167,889
1,839

100
95
0
2
3
0
100
11
88
1

Total
Allied Health
Maternity and Gynaecology
Medicine
Surgery
Other

190,479
46,808
309
104,018
39,322
22

100
25
0
55
20
0

Total

190,457

100

Source: NNPAC
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Figure 13. Frequent Service Users Top 10 Health Specialties for Children Aged 0-14 Years, New
Zealand 2007-2008
Percent (of Frequent User Visits)
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Source: NNPAC
Frequent Service User Demographics
Table 11 shows that the demographic profile of frequent service users by age, ethnicity and
NZDep was generally similar to the total OP population. However, it was beyond the scope of the
thesis to undertake more formal statistical analysis comparing differences between these two
groups of children.
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Table 11. Frequent Service Users Demographic Profile of Children Aged 0-14 years, New
Zealand 2007-2008
Variable

Sex

Age at visit

Ethnicity

NZ Dep01 Deciles

Sub-Category

Individuals

% Frequent Service
Users

Female
Male
Total
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
Total
Maori
Pacific
European
Asian
Other
Total
1
2
3
4
5
6
7
8
9
10
Total

3,687
4,830
8,517
1,871
677
533
515
618
522
449
413
499
423
459
467
513
424
136
8,519
1,774
718
5,215
462
213
8,519
702
593
676
686
682
898
899
1,173
1,034
1,165
8,508

43
57
100
22
8
6
6
7
6
5
5
6
5
5
5
6
5
2
100
21
8
61
5
3
100
8
7
8
8
8
11
11
14
12
14
100

Source: NNPAC: Note: Data represent the first visit made by each child during the period
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Discussion
The NNPAC analysis was undertaken with three aims:
1. To become familiar with the information elements in NNPAC and assess whether the
NNPAC could provide useful information in relation to OP access patterns and the
identification of health and service access disparities.
2. Assess the extent to which NNPAC in its current form could provide information on
children and young people with chronic health conditions and disabilities.
3. To estimate the likely burden that nationwide diagnostic coding of paediatric OPs would
be associated with (i.e. to assess, if OP diagnostic coding were to be implemented
nationally, the likely number of paediatric cases that would need to be coded each year).

The section below considers each of these questions in turn

Question 1:
Access to Services and Inequalities
The NNPAC contained a number of variables that allowed the identification of differences in the
relative access of OP services by age, sex, ethnicity and social deprivation. In addressing the first
objective of the NNPAC analysis ethnicity and deprivation were given priority as research has
shown both to be associated with health outcome disparities in New Zealand [36, 47].

Outpatient Access Rates and Health Disparity Identification
Age and Outpatient Service Access
Rates peaked for infants less than 12 months of age before declining toward a secondary peak in
the three to seven range, and then tapering off thereafter (Figure 4). This pattern was present,
albeit to different degrees, across all the major ethnic groups. The peak in the under 12 month
children could be due to higher rates of health problems present at the early stages of life coupled
to a lower risk threshold for parents and primary care physicians at what is a more vulnerable
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stage of development. The secondary peak may be due to an increased rate of identification of
developmental type problems in the years prior to the start of formal education.
Ethnicity and Outpatient Services
There was a large difference in the number of visits made by each of the major ethnic groups in
New Zealand and more importantly, the relative rates of OP service access (Table 6 and Figure
5). European children under 15 years of age had significantly higher rates of access, compared to
Maori (0.81, 95% CI 0.81-0.82), Pacific (0.84, 95% CI 0.83-0.86) and Asian children (0.68, 95%
CI 0.66-0.69). This suggests one of two possible scenarios – either that Maori, Pacific and Asian
children experience better health than European children and thus have a lesser need for services,
or alternatively, that Maori, Pacific and Asian children are accessing OP services less than
European children. New Zealand research presented in the Health of Pacific Children and Young
People and Tracking Disparity reports show that hospital admissions and mortality for many
acute and chronic illnesses are higher for Maori and Pacific children than for European children,
suggesting that the latter explanation may be more consistent with the available data [36, 47].
This result would indicate that ethnic access to OP services requires further attention.
Social Deprivation and Outpatient Services
Analysis showed that access to OP services increased with deprivation level (through the midhigh levels of deprivation). The increase in access rates tapered off for those in NZDep decile 10
(where rates were significantly lower than in Decile 9). The fact that such access gradients do not
taper off in acute hospital admission data would suggest some issues with access exists (with
respect to underlying health need) for those living in the most deprived areas (Table 7 and
Figure 6) [47-49]. This may potentially be the result of a ‘negative need-means mismatch’
whereby the group expected to have the highest relative health burden and therefore needs are not
encountered as would be predicted according to the trend seen in the deprivation levels up to
nine. In the most deprived areas it is plausible that a number of factors related to socioeconomic
status might impact on the appearance at primary care and therefore OP services afterward (e.g.
transport to primary care, cost of appointment, time off work, organizing child care, mistrust of
health authorities, high need thresholds before action is taken etc). Hospital admission and
mortality data presented in the Health of Pacific Children and Young People and Tracking
Disparity reports suggest that even though OP access rates were lower in the tenth deprivation
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decile, this is in fact where the highest prevalence of health problems and therefore need is likely
to exist [36, 47].
Outpatient Access Rates by Ethnicity and Deprivation
Stratification of ethnic access rates by deprivation demonstrated significant disparity in the
relative rates of OP use, even within areas of equivalent deprivation for Europeans compared to
all other ethnic groups (Figure 7). Although it was beyond the scope of this thesis to test this
finding statistically, it would suggest that differences in social deprivation alone may not be
sufficient to explain the lower OP rates observed for Non-European ethnic groups. The Maori and
Pacific populations are heavily skewed toward the most deprived areas (median child under 15
years of age lives in deprivation deciles eight and nine respectively compared to fourth decile for
Europeans) if these groups shared the European deprivation specific rates, this would lead to a
much greater number of Maori and Pacific children accessing OP services in 2008, than was
observed.
Outpatient Service Attendance
The estimated disparity in provision of OP services to children of non-European ethnicity is only
intensified when attendance at scheduled appointments is considered alongside referral access
(Table 8). In the under 15 population, Maori non-attendance rates were over two and a half times
greater than those for Europeans (166 per 1000 scheduled visits and 66 per 1000 respectively)
and three times the non-attendance of Asian children (50 per 1000). Pacific children also had
significantly higher non-attendance rates than the European and Asian populations. Deprivation
level was positively correlated with increasing DNA rates across the total population (Figure 9).
Such findings suggest that Maori and Pacific children may have greater barriers to access to OP
services, even once NZDep01 deprivation is taken into account. Further research is required in
order to identify and assess the reasons for these differences.
In addressing the first objective of the NNPAC analysis, the findings presented here would
indicate that in addition to its current use for monitoring DHB OP service use for funding and
planning purposes, could also be a valuable tool in the identification and quantification of
disparities in health service access associated with socioeconomic status and ethnicity. The
inclusion of such a comprehensive collection of demographic and service variables including
ethnic group, deprivation decile, age, sex and, though it was not reported here, residential DHB
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code would allow the monitoring of access disparities across multiple demographic variables.
This finding also has applications to the identification of service disparities amongst children
with chronic conditions and disabilities, should diagnostic information be added to the NNPAC.

Question 2:
Children with Chronic Health Conditions and Disabilities
The Search for Children with Chronic Health Conditions and Disability in New Zealand:
Isolation and Demographics of the High Needs User Population. The second aim of the NNPAC
analysis was to identify whether the NNPAC, in its current form could identify a subpopulation
of Frequent Service Users that could act as a proxy for children with chronic health conditions
and disabilities, and whether analysis of this group could be used to yield information useful to
the planning of services for these children.
Isolation of children suspected of having chronic health conditions and disabilities
Analysis showed that most children who attended OP services did so infrequently during 2007
and 2008 (180,000 children or 81% of all children visited less than five times in the period).
However, a small minority of children visited OP services more than 12 times in the period (22
visits each on average). It was those Frequent Service Users who in the absence of diagnostic
information, appeared to be the most likely candidates for having long-term chronic health
conditions and disabilities. Frequent Service Users represented just one percent of the total NZ
child population yet accounted for almost 25% of the child OP service burden. This finding is
consistent with that observed in the study, A 12-month Profile of Community Paediatric
Consultations in the Barwon Region, where over 50% of logged visits were attributed to just two
percent of the areas child population [5].
Frequent Service User Demographics and Service Characteristics
The Frequent Service Users shared a similar overall profile in age, sex, ethnic and deprivation
distribution to that of the total under 15 OP population (i.e. a predominance of males, a high
proportion of users under the age of 12 months, of European ethnicity and from more deprived
areas) (Table 11). Frequent Service Users had a higher proportion of follow-up consultations and
a greater proportion of consultations treated by health practitioners who were not doctors or
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nurses compared to the OP service as a whole (Table 10). This is likely to reflect the recurrent
nature of their likely conditions and the substantial proportion of their encounters which took
place in the Allied Health specialties where Physio, Behavioural, and Speech Therapists etc. are
likely to have provided service.
Frequent Service User Health Specialties and Inference to Diagnosis
The top ten health specialties accessed by Frequent Service Users were similar to those of the
total child OP population, with the exception of ‘Allied Health and Other’ and Specialist
Paediatric Haematology where the proportion was higher (Figure 11). The considerable
proportion of allied health specialty visits would seem consistent with the high demand for these
services by children with chronic health conditions and disabilities (e.g. physiotherapy,
occupational therapy, neurodevelopmental and speech therapy). Similarly, children with long
term conditions such as leukaemia and clotting disorders may lead to the high number of visits
made to specialist paediatric haematology in the chronic user group. However, it is not possible
to make firm diagnostic assignments based on the health specialties seen by these children. The
NNPAC health specialty information is recorded in such a way that it is not possible to make an
accurate and consistent connection between the health specialty seen and any particular diagnosis
or groups of diagnoses in most cases. In theory, if each health specialty in which a child was seen
could be mapped directly to a particular diagnosis or group of diagnoses then it would be possible
to yield estimates of the number of children requiring outpatient service for that diagnosis or
group of diagnoses. In reality, the identification of diagnostic groups based on the health
specialty encountered is not possible. Firstly, a child with a single health condition may be treated
in a number of different health specialties depending on the problems the diagnosis is associated
with (e.g. autism, where a child might be seen by a general paediatrician, a developmental
paediatrician, an allied health professional or by child and youth mental health depending on the
referral procedures of the DHB and the stage they are at in the care pathway). The second
limitation is that the specialties seen are dependent not only on the condition the child has but
also on the health specialties provided within that particular DHB. In tertiary centres there may
be significant sub-specialization that isn’t available in smaller centres. Children with Cystic
Fibrosis may be seen in a specialist respiratory clinic at a tertiary centre, or a general paediatric
service in smaller centres missing that level of sub-specialisation.
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The stage one NNPAC analysis suggests that it could be a useful tool in identifying and tracking
health disparities among priority areas such as ethnic and social deprivation status for DHB HNA
[50]. The stage two analysis was successful in identifying a sub-population of Frequent Service
Users within OP services. However, the identification of children who frequent outpatient
services most was not sufficient to provide specific information on these children’s needs. The
presence of children who are seen on a regular basis, for a high proportion of follow-up visits to
health specialties such as allied health and specialist paediatric haematology would seem to
indicate that OP services are in fact a site where children with chronic health conditions and
disabilities receive much of their care. The major weakness of the NNPAC however, is that there
is no way of identifying what conditions these children have. Therefore, it is not adequate to
provide information for DHB HNA, in a way that would inform service planning for the priority
area of children with disabilities and chronic health conditions [51]. The NNPAC provides an
excellent framework upon which to build a clinical dataset, its use at present is limited to two
proxies; an evaluation of the frequency of attendance at OP specialities likely to see children with
chronic conditions (e.g. endocrine and allied health), and an assessment of Frequent Service
Users. The former is limited by the fact that in regional centres general paediatricians may look
after children in general paediatric clinics, while in larger urban centres they would be assessed
by sub-specialists (e.g. respiratory). Further, the Frequent Service User analysis still provides no
insights into the types of conditions these children are accessing services for, making strategic
planning difficult.
The research presented here strongly suggests that the addition of diagnostic (+/- procedure)
information to this core dataset should yield a large amount of useful information on the service
needs of children with chronic health conditions and disabilities in New Zealand. With the
addition of diagnostic codes the NNPAC could provide an overview of the paediatric OP
population and the number of children (regionally and nationally; by age, ethnicity or New
Zealand Deprivation Index decile) accessing care for particular chronic health conditions or
disabilities (e.g. Insulin Dependent Diabetes, Autism, Cystic Fibrosis) and this would be useful
for DHB-level HNA to inform planning and funding decisions on a regional basis.
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Question 3:
Diagnostic Coding and the Anticipated Resource Requirements
The addition of diagnostic codes to the NNPAC dataset ought to greatly increase its utility for
planning. The third stage of the present analysis aimed to estimate the likely burden nationwide
paediatric OP diagnostic coding would have on Clinician and Trained Clinical Coder time.
In 2008, 410,583 OP service visits were scheduled for children under the age of 15. Of these
scheduled visits, 387,824 were attended (Table 3). The large number of visits made to paediatric
OP services would suggest that if diagnostic coding were mandatory the resources to setup and
maintain such a collection would be considerable. Diagnostic coding is not currently a
requirement of the New Zealand OP service, however the National Non-Admitted Patient
Collection was implemented with this aim for the future. The Health Information Service Action
Committee (HISAC) reported that, were OP coding to take place, it would likely have to be
coded by either TCCs or the charge health practitioner for each event [52]. It was estimated that
if TCCs were to do the coding, they would need to take no more than five minutes coding per
event on average; for clinicians this would need to be closer to 30 seconds if service disruption
were to be avoided [52].
Based on these estimates diagnostic coding of the 372,824 consultations attended during 2008
would have led to an additional 31,067 additional hours of work per year in OP services, the
equivalent of an additional 18 full time TCCs working 36 hour weeks 48 weeks per year.
Alternatively, if Clinicians (health practitioners) were favoured then, as mentioned, the time
requirements would have to be significantly reduced. Assuming ideal conditions that enabled
clinicians to code visits in 30 seconds each on average this would have led to an additional 3,107
hours of work; the equivalent of two full time health practitioners working 36 hour weeks 48
weeks per year.
A finding which could be taken advantage of, if diagnostic coding were made routine, was the
fact that 73% of all paediatric OP events were for follow-up visits on a previous issue. The high
proportion of follow-up visits strongly suggests that coding of primary diagnoses would be
highly repetitive as, on average, for every child receiving a first treatment for a particular health
problem there would be three more visits for that same problem in that same health specialty.
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Although it cannot be demonstrated here, it also seems likely that the proportion of follow-up to
first consultation may actually under-represent the number of visits that would be associated with
a single ongoing health problem. This is because the follow-up service assignment does not take
into account those children who will be referred to different health specialties for treatment of the
same primary or secondary diagnosis over time and that these children would be logged as a
‘First’ appointment even though the visit may be in relation to an ongoing condition treated in
another specialty.
In addressing the third NNPAC objective, basic analysis suggests that if coding time was 30
seconds for health practitioners and five minutes for TCCs then the equivalent of two fulltime
clinicians or 18 TCCs would be required. An important consideration that could significantly
reduce the time of code searching and assignment would be via the linking of the NHI to previous
diagnostic codes.

Conclusions and Recommendations from the National Non-Admitted Patient
Collection Analysis
In conclusion, the current NNPAC analysis has shown that:
It contains a variety of data elements useful for service planning and funding decisions
such as ethnicity, age, sex, deprivation deciles and importantly (though not demonstrated
here) residential domicile and DHB codes for focused regional analysis and potential
intervention targeting.
It is able to identify, and in principle monitor through its routine collection structure, OP
service use in association with the above demographic variables and therefore identify
disparity in service use by priority populations such as Maori, Pacific peoples and the
highly deprived.
It could not confirm the diagnostic make up of its high needs user population in such a
way that would be useful for targeted service development or funding and planning
decisions; this was the major limitation on the NNPAC.
The findings indicate that while the NNPAC is useful for administrative purposes and identifying
broad level ethnic and social deprivation access disparities, in the absence of clinical data
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elements is a major limitation. Diagnostic coding of paediatric OP visits would result in a
collection with many of the ideal qualities for DHB level HNA and service planning; data would
be collected and reported in a timely manner; based on the 2001 HHDS, it is likely to achieve a
40% coverage of children with chronic health conditions and disabilities within one year [44]; it
would be regionally specific and contain standard data elements (demographic and service) that
would be consistent across DHBs. Most importantly, the addition of diagnostic codes could allow
the identification of population needs based on clinically relevant information. However, any
actions to implement diagnostic coding would be associated with considerable workloads both in
the development and in the maintenance of such a programme. The analysis also showed the
importance that diagnostic code linkage could have in reducing the likely burden of code
searching and assignment should coding be rolled out nationally.
Thus, in theory diagnostic coding as part of the NNPAC would be expected to produce an ideal
data collection, able to inform National and DHB level health service planning and funding
decisions for children with chronic health conditions and disabilities across New Zealand. The
question that must be answered is whether the diagnostic coding of paediatric OP data would be
feasible within the current health sector framework. Part Two outlines the rationale, methodology
and preliminary findings of the Paediatric Outpatient Coding Pilot Study which was undertaken
in six DHBs.
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PART TWO: THE PAEDIATRIC
OUTPATIENT CODING PILOT STUDY

The Paediatric Outpatient Coding Pilot Study
Introduction
Part one of this thesis identified a number of consistent themes. Firstly, that the available
literature implied that a significant number of families caring for children with chronic conditions
and disabilities may not be able to access the type or amount of support they require. The lack of
support may be impacting negatively on family wellbeing in a number of areas [1, 4]. Secondly,
though there is sufficient information to identify that a problem exists, it is not to a level which
enables DHBs to execute high quality HNA for these children and their families. Clinically
detailed information suitable for service planning and funding decisions is presently recorded for
acute inpatient events such as those collected as part of the NMDS however OP services, where
children with chronic health conditions and disabilities are most likely to be encountered do not
collect clinical data suitable to inform service planning and funding decisions for these children.
The conclusion which emerged was that diagnostic coding of paediatric OP visits in the NNPAC
should create an ideal information collection, suitable for local level DHB HNA for children with
chronic health conditions and disabilities; the information yielded could then inform annual DHB
funding and planning decisions for this group.
The aim of the second part of this thesis was thus to develop and trial a methodology for the
diagnostic coding of OP data in order to address key research questions five and six, namely;
5. In practice, would diagnostic coding of paediatric OP service encounters, in combination
with NNPAC, yield data to inform clinical service planning and policy development
specific for children with chronic health conditions and disabilities in New Zealand?
6. If OP diagnostic coding were to be adopted:
a. What coding system (ICD-10-AM or SNOMED CT) would be most able to
describe the diagnoses associated with paediatric OP services?
b. Would the consistency of coding vary with respect to who codes (clinicians or
TCCs), or the system used?
c. Do DHB staff support the process being made routine practice nationally?
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In addressing these questions, Part Two of this thesis is divided into four chapters:
Chapter One describes the background to the development of the pilot study methodology. This
includes a brief review of the OP coding literature that was undertaken in order to identify the
most appropriate coding systems to be used, who would be most suited to the role of coding,
what the most practical approach for coding the visits would be and what overseas countries are
doing in the area. The chapter concludes with an overview of the health sector consultation that
was undertaken, in order to inform the study’s final methodology and the refinement of the
pilot’s specific aims.
Chapter Two outlines the methodology used in the paediatric OP coding pilot, including the
coding systems used, the participant staff involved, and details about implementation of the pilot
at each site.
Chapter Three presents the preliminary coding findings from Southern DHB (Otago). Data
presented include frequency tables of the most common conditions encountered and the relative
consistency of coding by the various participants (clinicians vs. trained coders) for each of the
coding system used. The chapter ends with the presentation of all feedback returned by the 1 st of
January 2011.
Chapter Four discusses the findings of the study and their implications in relation to the overall
key research questions five and six (above).
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Chapter One: Background to the Development of the
Paediatric Outpatient Coding Pilot Study
In developing a pilot methodology for the diagnostic coding of paediatric OP data the three key
questions that needed to be addressed were:
1. What personnel would be the best candidates to do the coding?
2. What coding systems should be trialled?
3. What practical approach should be taken to coding and information collection?
In developing a methodology to answer these questions, two approaches were taken:
An internet based search of the literature was undertaken relating to clinical coding in
general and OP coding in particular
Key stakeholders within the health sector were engaged to guide method development

Outpatient Coding in the Literature
The initial task undertaken in preparation for the paediatric OP coding pilot was to review the
available literature on clinical coding in general and of OP services in particular. A review of
Science Direct and Google Scholar databases was undertaken using key words and phrases such
as “Outpatient Clinical Coding” or “Ambulatory Care Coding” and “Clinical Coding System
Review”. Review of the available information on OP coding (or ambulatory care as it is
otherwise known) and clinical coding in general revealed a number of key themes relevant to the
development of the pilot method.

Coding Personnel Selection
In the eight sources identified which involved OP coding (these were across Australia, the United
States and Germany), the task of code assignment had generally been given to either the charge
clinician or a TCC. The motivation behind TCC selection for OP coding was not clearly
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expressed in any of the sources consulted but in the case of clinicians, the reasons for selection
was sometimes driven by TCC workforce constraints [53]. In New South Wales a similar
undertaking was made to code OP events in the Community Health and Outpatient Care
Information Project (CHOCIP) [53]. CHOCIP had been planned with clinicians to perform
coding, favoured primarily because there were insufficient funds available to employ the large
number of TCCs that would be required for the large volume of OP events that occurred each
year. In addition, it was noted that even if funds were made available workforce constraints
meant that the use of TCCs would not be possible [53]. In New Zealand, the Health Information
Services Action Committee (HISAC) has considered TCCs and OP clinicians as the two most
suitable candidates were coding to be attempted. Of these two options, clinicians were favoured
for reasons parallel to that mentioned in the CHOCIP study (e.g. TCC workforce constraints)
[52].

Coding System Selection
A number of systems are available for the coding of clinical information and may be suitable for
OP services. The major systems capable of coding medically related information are clinical
terminologies and nomenclatures, and classifications. Terminologies are known as “input coding
systems” and codify the clinical information as it is in the patient health record [54].
Terminologies attempt to supply codes to represent all the terms that relate to a particular
professional domain. An example of a clinical terminology would be the now defunct Read
Clinical Terms version three [55]. Closely related to clinical terminologies are clinical
nomenclatures. Nomenclatures incorporate clinical term codes that are assigned to fundamental
concepts and these can be linked to form more complex clinical statements [55]. An example of a
nomenclature would be the Systematized Nomenclature of Medicine (SNOMED). These systems
are referred to as ‘input’ systems because they are clinically comprehensive allowing a higher
level of detail or granularity to represent the information within the health record. Because of this
they are able to separate similar concepts from one another based on small nuances which is ideal
for clinical input but can complicate secondary analysis where grouping of data is appropriate.
Classifications are referred to as “output coding systems”, the most common of which is the
International Statistical Classification of Diseases and Related Health Problems (ICD).
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Classifications arrange all data elements of a particular domain into groups according to
established criteria reducing the clinical detail represented in the patient health record [54]. For
this reason they are not ideal for representing distinct clinical concepts and are favoured for use
in secondary analysis requiring grouping of related concepts. The literature surveyed indicate that
around the world the main systems in primary and secondary care use are the International
Classification of Primary Care (ICPC) and ICD-10 (or modified ICD-10 versions) across Europe,
SNOMED CT and ICD-10 in Britain, ICD-10 and SNOMED CT in America as well as ICD-10Australian Modification in Australasia [56, 57].
In terms of studies reviewing coding systems the most commonly identified topics of analysis
concerned either content coverage, or coding consistency. In general the studies tended to show
that classifications such as ICD-10/ICD-10-AM were more consistently applied than
terminologies such as SNOMED-CT [58-60]; but that terminologies tended to contain greater
content coverage [61-63].

Sector Consultation for Development of the Paediatric Outpatient Coding
Pilot
Consultation was undertaken in several stages to obtain advice and better understand health
professional preferences for how the study should proceed. This step was critical in identifying
pilot sites and developing a methodology that would be acceptable to the health sector. The
timeline below outlines the consultation process followed by a more detailed description of each
step below.
1. Child Disability and Paediatric Outpatient Coding Workshop at the 2009 Paediatric
Annual Scientific Meeting (November 2009)
2. Email questionnaire and discussion group on Paediatric Outpatient Coding Practises in
New Zealand DHBs (December - February 2010)
3. Meeting with the NNPAC Steering Committee to discuss Paediatric Outpatient Coding
Pilot (February 2010)
4. Paediatric Outpatient Coding Pilot Methodology Workshop (April 2010)
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5. Maori and Disability Community Consultation (June & July 2010)
6. Paediatric Society Consultation for Code List Development (September 2010)

2009 Paediatric Society Annual Scientific Meeting
Members of the Paediatric Society of New Zealand (PSNZ) were introduced to the problem of
child disability and chronic health condition statistics in an OP coding workshop at the Paediatric
Society’s Annual Scientific Meeting in November 2009 (in completion of the requirements for a
summer studentship (see Appendix One). The workshop also requested support in developing a
method to increase the visibility of children with disabilities and other chronic conditions in
health statistics. Widespread support was given by PSNZ members attending the workshop for
more to be done to address the paucity of information on children with chronic health conditions
and disabilities and that paediatric OP coding should be investigated further. Seventeen members
who attended the meeting provided their emails to be contacted for further discussion regarding
the project.

Email Questionnaire and Discussion Group
Following the Paediatric Society’s Annual Scientific Meeting an email discussion group was
formed with its membership including individuals from eight different DHBs. The discussion
group provided information on the existing paediatric OP coding practises in the DHBs
represented and advised the project investigators on how they should proceed in developing a
coding pilot study. An electronic questionnaire was sent to members of the group and its findings
suggested that, of the eight DHBs represented, five had independently developed their own local
coding systems, one had used the ICD-10 system, one was not yet coding but planned to code and
another DHB had no plans at all. Such results should not be extrapolated to New Zealand as a
whole however, as some selection bias may have been in operation, with staff from those DHBs
already coding being more likely to sign up for the discussion group. Nevertheless, the number of
DHBs in the discussion group already coding suggested that there was significant interest in
enhancing child health statistics on a local level. However the variety of largely incompatible
approaches to coding highlighted the need for standardisation to develop nationally. The findings
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of the summer research project indicated clinicians in general supported the idea of coding and
agreed that more rigorous methods for data collection were needed. Importantly, the study
showed that even in the absence of a mandate from the MoH at least six DHBs had already taken
the initiative to code regardless (Appendix One).

Meeting with NNPAC Steering Committee
Having determined that significant support for coding was present among at least eight DHBs,
that all the consulted DHBs were taking different approaches and most importantly, that these
DHBs had developed these systems in the absence of a Government directive the MoH were
approached to discuss a study to trial paediatric OP coding to yield more information on children
with chronic health conditions and disabilities in New Zealand. In February the Project Team
(author and supervisors) attended a NNPAC Steering Committee meeting via telephone and
presented the findings of the summer studentship. The meeting also discussed the need to trial
paediatric OP coding in order to enhance the information available on children with chronic
health conditions and disabilities. The committee supported the trial and noted that NNPAC had
been created with the intention of adding diagnostic data elements in the future. Dialogue was
maintained with a representative of the steering committee throughout February and March and
led to the planning of a workshop to discuss the development of the pilot study and to identify
DHBs who might choose to be involved.

The Paediatric Outpatient Coding Workshop
A Paediatric OP Coding Pilot workshop was held by the Project Team in April 2010 with
representatives from the NNPAC steering committee, IT and clinical coding experts from the
MoH, and paediatricians, paediatric service managers, clinical coders and IT staff from ten
DHBs. The workshop discussed and settled several points critical to the development of the pilot
study method. The key feedback from the workshop was:
Review of the literature and consultation with key stakeholders at the meeting suggested
that ICD-10-AM and SNOMED CT were likely to be the most suitable systems available
to achieve the study aims. Pragmatically, the fact that New Zealand already possessed
licenses for the use of both systems was beneficial.
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It was decided that the most suitable options for assignment of diagnostic codes would
either be the health practitioner providing service in the OP visit or else a TCC, who
would assign codes in retrospect.
It was agreed that the most widely available and relevant material for clinical coders to
make retrospective diagnostic code assignments would be clinic letters written by the
service health practitioner back to the child’s General Practitioner.
Seven DHBs volunteered to pilot coding at their sites, with one eventually pulling out due
to insufficient time and staff availability to complete the study. The conditions for
inclusion were that DHB sites would agree to allow their staff to participate in the study
and that participating clinicians would only code in either general paediatric clinics, or in
child development units. These clinic types were selected because they would achieve a
broad coverage of the most common paediatric diagnoses and provide a more in depth
focus on developmental issues, where the ability of the coding systems to accurately
capture multiple diagnoses and more vague signs and symptoms were of particular
concern.
The workshop led to the formation of a small governance group including members of the MoH
unit responsible for the maintenance and development of NNPAC, a coding expert, IT specialist,
paediatric physician and the Project Team. The governance group was primarily focused on
applying the findings and feedback from the April workshop into a methodology which could be
implemented at the pilot study sites.

Diagnostic Short List Development and the Paediatric Society
Consultation and background research to this point had suggested that the method favoured for
OP /ambulatory coding in the CHOCIP, and several DHBs within the discussion group, was for
OP coding to be based on short lists of the most common paediatric diagnoses, and interventions.
Therefore short lists were compiled covering the most likely paediatric diagnoses and findings
that would act as the first reference for Clinicians to use when coding. This option was viewed as
an inexpensive but effective way to increase the speed of coding assignment.
Initially a draft list of diagnoses was compiled based, on the short lists used by the six
DHBs in the coding discussion group and the most common diagnoses from the Barwon
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Study [5]. The list comprised over 500 different diagnoses, symptoms, signs and
interventions.
The list was refined to 250 diagnoses, based on those which recurred with the highest
frequency on the six contributing lists.
The Project Team then used their previous clinical experience to exclude diagnoses which
appeared to be either too acute for OP services, or too rare to be included as common
diagnoses. They also added diagnoses which ought to be included but were missing. This
work resulted in two lists, one for General Paediatric Medicine and another for
Developmental Paediatrics, containing 176 and 104 diagnoses respectively.
Lists were distributed on the mailing list of the NZ Paediatric Society, to settle on a final
short list of the most common diagnoses likely to be encountered in the paediatric OP
setting. Recipients on the email list were given a week to suggest amendments before the
final list to be used in the trial was established. A total of 12 emails were returned
resulting in several minor changes which reduced the general paediatrics list to 172
diagnoses and increased the developmental list to 105 diagnoses.
Some of the suggestions from the Paediatric Society mailing list were used in the formation of an
intermediate list, by one of the study supervisors. The intermediate list compiled a wider list of
diagnoses based on ICD-10-AM/ACHI coding manual entries, which in addition to all those
diagnoses included in the short list, also included rarer conditions that could possibly be seen in
some paediatric OP clinics.

Māori Consultation
Because of the importance of the Treaty of Waitangi and ensuring the research met the needs of
Maori children, the Maori Child Health Advisor to the Department of Women’s and Children’s
Health at the University of Otago was consulted to discuss issues relating to the proposed
research which would be of interest to local Maori. The advisor, Ms Hine Forsyth, was highly
supportive of the project and conveyed that the issues for Maori in the project were that, should
ethnicity information be available in the data collected, that the researchers analyse the findings
as they varied by region, ethnicity and social deprivation. Dissemination of the findings were to
be via the Ngai Tahu Maori Health Research Unit.
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Disabled Community Consultation
As the research had potentially important implications for families in the disabled community,
project researchers formally met with an Otago representative of the Family Network unit to
discuss the current project and its objectives as they related to families of children with chronic
health conditions and/or disabilities. Family Network Inc. are a Dunedin based information,
advocacy and support organisation for families dealing the challenges associated with raising
children with disabilities or special needs. The Family Network Inc. as represented by the
Dunedin coordinator, Ms Claire Doig, were happy to lend their support to the project and
afterwards sent a letter of support to the project investigators for the purposes of ethics approval.

Ethical Approval Process
As this project involved localities across six District Health Boards in both the South and North
Islands an application was made to the Multi-region Ethics Committee for approval to undertake
the study. This was granted on September the 3 rd 2010. The reference code for this study is
MEC/10/062/EXP.

Aims of the Study
In light of the findings of the literature review and consultation with key stake holders it was
determined that any pilot trial of clinical coding of OP data would need to address the following
questions:
1. If diagnostic coding were to occur, which coding system (ICD-10-AM or SNOMED CT)
would be most accurate when used by clinicians? Which is best able to describe the
clinical conditions seen in paediatric OP s?
2. Who would assign ICD-10-AM codes more consistently, Clinicians or TCCs?
3. What would the resource implications be (e.g. will existing administrative systems be able
to support coding? What are the IT requirements and current capabilities?)
4. Whether the data thus collected can be used to assist decision making / for research
purposes?
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Chapter Two: Methodology
Study Design
Diagnostic coding of OP data was trialled in six DHBs. Within these DHBs, coding was limited
to general paediatric OP clinics (Otago, Bay of Plenty, MidCentral, and Canterbury) or child
development units (Capital and Coast and Waikato). Coding was undertaken for a period of 12
weeks, with ICD-10-AM being trialled during the first six weeks, and SNOMED CT in the
second six weeks. The only exception to this was the Bay of Plenty who used ICD-10-AM for the
entire 12 weeks as resources were not available to accommodate SNOMED-CT.

Study Data Collection
The standard DHB study protocol was:
1. Each participating clinician was provided (in hard copy and electronic format) with an ICD10-AM Resource Kit that contained:
a.

150 Coding Sheets: These were used to record the patient details and clinical code
data for each study event (Appendix Two)

b. Instructions for Coding in ICD-10-AM: These provided clinicians and TCCs with a
set of standard instructions to support consistency across study participants
(Appendix Three)
c. ICD-10-AM Coding Manual containing:
i.

Two ICD-10-AM Short Lists (one for General Paediatrics and one for
Developmental Paediatrics)

ii. A series of more detailed ICD-10-AM Intermediate Lists (summarising the
most relevant diagnoses for each ICD-10-AM Chapter)
iii. A copy of the Full ICD-10-AM Code List.
Clinicians were asked to use the Coding Sheets to record up to 12 diagnoses (primary and
additional) and six procedures (primary and additional) for each patient. Participating clinicians
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were also asked to estimate the time taken to code each record, and then place the coding sheet
inside the front cover of the patient’s record.
2. At the end of each clinic, or soon after, the Coding Sheets were then used to enter the
diagnostic and procedure codes into a purpose built (password protected) Excel Spread-sheet
which was securely stored on the DHB IT system. Coding Sheets were then filed in the
patient’s record, along with any additional information pertaining to the event.
3. Each month, DHB staff would upload the data collected (either a copy of the Spread sheet, or
a PMS data extract) to the MoH’s File Transfer Protocol (FTP) Server. The FTP server is
routinely used by DHBs and the MoH to securely transfer and store personally identifiable
data within the health sector. MoH staff then merged the data extract or spreadsheet with the
demographic and administrative data already held in the NNPAC for each event. Once
merged, MoH staff then created a de-identified copy of the data which was securely
forwarded to the New Zealand Child and Youth Epidemiology Service for further analysis.
4. At the end of Week 6, a Clinician ICD-10-AM Questionnaire (Appendix Four) was sent to
participating clinicians, with feedback specifically being sought on ICD-10-AM coding and
any issues which they thought needed to be addressed prior to national roll out.
5. During the second six weeks, the same process was repeated (steps 2 & 3) for SNOMED-CT,
with clinicians using the equivalent Short Lists and the computer based CliniClue Xplore
code browser to identify the relevant codes. (See Instructions for Coding Using SNOMED
CT: Appendix Five). Clinician experiences with SNOMED CT and OP coding in general
were reviewed using the Clinician SNOMED CT and Week 12 Questionnaire (Appendix Six)
at the end of Week 12. Similarly, an Administrative Staff Questionnaire (Appendix Seven)
was completed by DHB administrative staff at the end of Week 12, with feedback sought on
the administrative efficiency of the methodology used.
6. As many of the IT issues relevant to OP coding were not addressed by the pilot (as system
design issues were unique to each DHB and significant resources would have been required
to develop the relevant software patches), the IT implications were explored by means of
semi-structured interviews with IT staff involved in the project. Interviews were undertaken
either by phone, email or in person (Appendix Eight: DHB IT Staff Semi Structured
Interview) The interview covered aspects such as the possibility of code assignment via the
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DHB Patient Management System (PMS), the changes that would be required to enable PMS
based code searching and assignment, and any barriers that may prevent their achievement)
As one of the main aims of this project was to assess the reliability of clinician coding,
approximately 25% of the ICD-10-AM coded OP contacts were also coded by DHB clinical
coding staff. Clinical coders were provided with a random list of NHIs and event dates for
clinic contacts during the study and asked to code each contact, based on the information in
the patient’s electronic record. The primary source was the clinician’s letter back to the GP.
Coding information was entered by coders into an electronic spread sheet located within the
DHB’s secure IT system. Comparisons between Clinician coding and TCC coding were then
made. Finally, coders were asked to complete the Trained Clinical Coder Questionnaire to
estimate the time required to code and the suitability of the available documentation in
allowing diagnostic code selection and assignment (Appendix Nine). Due to workforce
constraints, not all DHBs were able to provide clinical coding staff for this audit. As DHB
coders were not familiar with SNOMED CT, it was not possible to compare clinician coding
with TCC coding for SNOMED CT in the pilot. Therefore, the types of diagnoses recorded in
SNOMED CT were compared to the types of diagnoses recorded in ICD-10-AM, as well as
the consistency of their use.
7. Following data collection, comparisons were made between the two systems for the extent to
which clinicians were able to find an appropriate code, the consistency of code assignment
and which system provided the most useful information for planning and decision making
purposes (see below for further details). Because of the large project size and the timelines
involved, this thesis restricts itself to a preliminary analysis of the Southern DHB data, with
the full analysis of all DHB data planned for March 2011 (by the project supervisors).
On completion of the final analysis, it is intended that a summary of the information collected
will be fed back to each DHB, along with a pooled summary of the findings of the clinicians,
clinical coder and administrative staff questionnaires. A formal report is also to be made available
to the MoH, so that the resultant information can be used in making decisions regarding the
feasibility of nationwide paediatric OP coding in the future.
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Variations to the Study Protocol
For practical reasons several modifications to the above protocol were made at the DHB sites
including Southern DHB, Bay of Plenty DHB and Mid-Central DHB. The inclusion of a number
of variants was approved to pre-empt adaptations that might be requested by DHBs as part of a
national roll out as prior knowledge of their strengths and limitations would be an advantage in
addressing such requests.

Southern DHB Study variant
An extra element to the study was undertaken in the Southern DHB site because the DHB is
already routinely assigning ICD-10 codes to all new referrals to Dunedin paediatric OP clinics at
the time of their original receipt. The paediatrician charged with assigning the codes used the
referral letter received from the General Practitioner to identify and then assign a primary
diagnosis ICD-10 code to each child prior to seeing them for consultation at the paediatric OP
clinic. At the end of the study these codes were transferred to the MoH for merging with the
study data containing the post-consultation diagnostic codes. Collecting the pre-consultation
diagnostic assignments along with the post-consultation codes allowed analysis of variation in
coding from clinician coding both before and after consultation, as well as with diagnostic coding
by TCCs. This element was included because in some of the earlier discussions pre-coding rather
than post-coding of OP data had been advocated. Referral code findings are not reported here due
to small numbers.

Bay of Plenty DHB study variant
In Bay of Plenty DHB (BOPDHB), IT staff designed a Web based data entry system that allowed
selection and secure storage of a primary diagnosis and up to 12 additional diagnoses and 4-6
procedure codes, as well as date, time and clinician ID fields. Clinicians entered data directly
onto the system. Every three weeks an extract of the information was transferred to the MoH’s
secure FTP Server. The collected data was then merged with the routinely collected NNPAC data
set for the same period. In addition, BOPDHB elected to trial only ICD-10-AM for the entire 12
weeks of the pilot, as designing the IT system to also cater for SNOMED CT was beyond the
resources available.
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Mid-Central and Canterbury DHB study variant.
At the Mid-Central and Canterbury DHB sites clinicians’ assigned diagnostic codes
retrospectively to events, at the time of clinic letter dictation / sign off.

Design and Use of Questionnaires
The content of the study questionnaires was developed based on consultation with key stake
holders from within the MoH and members of the Paediatric Society of New Zealand.
Questionnaires were developed to gain feedback from project clinicians, allied health workers,
administrative staff, clinical coding and information technology staff on the coding pilot process
and the two coding systems.
The Clinician week 6 Questionnaire (Appendix Four) sought feedback using Leichardt rating
scales on the practicality of code assignment and searching using ICD-10-AM and their overall
views on the prospect of using the system for routine diagnostic coding in the future.
The Clinician SNOMED CT and Week 12 Questionnaire (Appendix Six) sought feedback on
the practicality of code assignment and searching using SNOMED CT, the level of diagnostic
detail and the overall suitability of SNOMED CT for future code assignment. This questionnaire
concluded with sections comparing the relative utility of ICD-10-AM and SNOMED CT with
one another, as well as the exercise of clinician-based diagnostic coding in general.
The Administrative Staff Questionnaire (Appendix Seven) asked data entry staff about:
the burden involved in entering the data using the standard method
how long the process took (e.g. time taken to input codes)
the strengths and limitations of the process and
thoughts on the prospect of routine diagnostic coding being up-scaled nationally
The DHB IT staff semi-structured interview (Appendix Eight) sought feedback on the
resources required to set up and then maintain an electronically integrated system for diagnostic
code application by OP health practitioners. The interview broadly addressed the ideal approach
to clinician based diagnostic coding, should the resources be available, and the main impediments
to achieving that vision.
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The Clinical Coder Feedback Questionnaire (Appendix Nine) sought feedback regarding the
suitability of clinical coders to undertake OP coding, how much it would impact their duties and
the ability of the OP notes or clinic letters to provide the information needed to complete the task
of coding. Finally, the questionnaire sought their overall views on the prospect of diagnostic
coding of OP visits becoming mandatory.

Pilot Data Statistical Analysis
Due to the large study size and number of different sites involved, this thesis is restricted to a
preliminary analysis of the Southern DHB quantitative coding data. The final analysis will be
presented in a report later in the year, after all DHBs have been able to complete the study and
provide their data to the MoH. However, because of the small number of clinicians involved at
the Southern DHB site (n=4), and the potential identifiability of individual clinicians in the data
reported, analysis of the clinician questionnaires from the Otago site, was supplemented with the
completed questionnaires from the other sites (with data for the Week 6 questionnaire being 37%
complete, and data from the week 12 clinician questionnaire being 40% complete at the time of
analysis), and this must be taken into account when interpreting the data which follows.

Methodology for Analysis of Quantitative Coding Data
All of the coding data from the Southern DHB were sent to the MoH, who then combined the
clinician, TCC, and the referral/pre-coded data with the NNPAC to create a single merged flat
file which was analysed using Microsoft Excel and SAS (Statistical Analysis Software) as
follows:
1. Frequency tables were created listing the most common diagnoses and procedures reported
during the study period.
2. Comparisons between ICD-10-AM and SNOMED CT were made for the proportion of cases
where a primary diagnoses was unable to be coded (i.e. a diagnosis was written in the text
field but not assigned a corresponding code).
3. Comparisons between clinician and TCC coding assignments were made for:
a. Proportion of recorded diagnoses assigned a corresponding code.
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b. Proportion of cases only coded to 3rd digit rather than more specific levels of coding.
c. Proportion of visits with an identical primary diagnosis.
d. Proportion of visits with an identical primary diagnosis code.
e. Proportion of visits with any identical diagnoses and codes across all primary and
additional diagnoses.
4. The total number of diagnoses and procedures per contact were examined, with a view to
informing future IT system design (e.g. the number of diagnostic and procedure fields
required for national level roll out).
5. The average amount of time and the likely employment cost of coding was estimated for the
three different approaches taken.

Methodology for Analysis of Questionnaire and Interview Feedback
In order to preserve clinician anonymity the findings of the completed Clinician Questionnaires
from the Southern DHB (n=4) were combined with questionnaires returned from other sites by
the first of January 2011. The data presented are preliminary only, providing a partial overview of
the clinician’s perceptions regarding the two systems. More formal tests of statistical analysis
will be made as part of the final report later in the year. Open ended questions were analysed by
way of thematic analysis.
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Chapter Three: Results
Southern District Health Board Study Findings
Total Visits and Percentage with a Written Primary Diagnosis Field Description
A total of 412 visits were scheduled for 372 children during the paediatric OP coding pilot in the
12 weeks from the third of September to the first of December 2010. Approximately nine percent
of all scheduled visits were unattended during the study. Almost all of the visits attended were
assigned a free text primary diagnosis description by the participating clinicians, with just two
events unassigned in ICD-10-AM (99.0% complete) and one in SNOMED-CT (99.4% complete)
(Table 12). In total just two medical procedures were coded across the 373 events; they were not
reviewed any further in this study.
Table 12 Study Visits Attended with a Primary Text Field Entry, Southern DHB
Total visits
recorded

Total visits
attended

% ‘Did Not Arrive’

Attended Visits with
a Primary Text
Description

% of Attended

ICD-10-AM

230

208

9.6

206

99.0

SNOMED-CT

184

168

8.7

167

99.4

Source: Paediatric Outpatient Coding Pilot Study

Common Primary Diagnosis Descriptions by Clinicians
The ten most common diagnosis descriptions made by Clinicians across the entire 12 weeks
represented almost 60 percent of all the visits to have occurred during the study (Table 13) .The
most common diagnoses in the pilot were for chronic conditions. Attention Deficit Hyperactivity
Disorder (ADHD) accounted for almost 30 percent of all primary diagnoses. Developmental
Delays, Autism Spectrum Disorders, Epilepsy, Intellectual Disability, and Asthma made a
significant contribution. Diabetes was the 11th most common primary diagnosis.
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Table 13. The Top 10 Recorded Primary Diagnosis Descriptions, Southern DHB
Diagnosis

Count

% Total Diagnoses

ADHD

107

29

Developmental Delay

22

6

Autistic Spectrum Disorder

22

6

Enuresis

13

4

Adjustment Disorder

11

3

Constipation

10

3

Epilepsy

9

2

Intellectual Disability

9

2

Encopresis

9

2

Asthma

9

2

Source: The Paediatric Outpatient Coding Pilot

Additional Diagnoses
In total, 47 percent of all visits for which clinicians gave a primary diagnosis text description
(across both ICD-10-AM and SNOMED-CT) had at least one additional diagnosis, 16 percent
two, four percent three, one percent four, and one percent five (Table 14).
Table 14. Proportion of Total Primary Diagnoses with Additional Diagnosis, (ICD-10-AM and
SNOMED-CT Combined), Southern DHB
Diagnosed Events During Pilot
Primary Diagnosis

373

Percent of Primary Diagnosis

100%

First Additional Diagnosis

175

Percent of Primary Diagnosis

47%

Second Additional Diagnosis

61

Percent of Primary Diagnosis

16%

Third Additional Diagnosis

10

Percent of Primary Diagnosis

3%

Fourth Additional Diagnosis

4

Percent of Primary Diagnosis

1%

Fifth Additional Diagnosis

2

Percent of Primary Diagnosis

1%

Source: Paediatric Outpatient Coding Pilot Study
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As has already been indicated above, a considerable minority of the diagnosed visits were also
associated with additional diagnoses. The ten diagnoses most commonly associated with one or
more additional diagnoses are presented below (Table 15)
Table 15. Southern DHB Top 10 Primary Diagnoses Most Commonly Associated with At Least
One Additional Diagnosis, Clinician Assigned, SNOMED-CT and ICD-10-AM Combined
Count with Additional
Diagnoses

Total Count

% with Additional
Diagnoses

Epilepsy

8

10

80

Asthma

7

9

78

Intellectual Disability

9

12

75

Encopresis

6

9

67

Cerebral Palsy

3

5

60

ASD

11

22

50

ADHD

43

108

40

Enuresis

4

11

36

Constipation

3

10

30

Adjustment Disorder

3

11

27

Primary Diagnosis

Source: The Paediatric Outpatient Coding Pilot Study

Epilepsy, asthma and intellectual disability were associated with an additional diagnosis three
quarters or more of the time in the study. Again it was chronic health conditions that were most
commonly associated with secondary diagnoses.
Across the 373 attended visits for which a primary diagnostic description was given (ICD-10-AM
and SNOMED-CT combined) 625 written diagnostic descriptions were given (excluding nonlegible descriptions). Table 16 presents the most frequent broad diagnoses mentioned anywhere
across the 625 recorded diagnoses for all events. Broad diagnostic categories included both
primary and additional diagnoses having any mention of the core terms represented in the
diagnoses of the table below (e.g. mild, moderate or severe intellectual disability were all
combined in Table 16 under the single heading of ‘Intellectual Disability’). In all other analyses,
terms were combined as ‘synonymous’ if they represented not only the same core concept (e.g.
Intellectual Disability) but were also at the same level of clinical detail (e.g. ‘Intellectual
Disability’ would not be combined with ‘Severe Intellectual Disability’ because the latter
indicated a higher level of diagnostic specificity than the former and were therefore analysed
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separately). Table 16 also indicated the percentage of the 373 total paediatric encounters during
the study for which each broad diagnosis was mentioned anywhere (primary or additional
diagnosis).
Table 16. The Top 10 Broad Diagnosis Categories (Both Primary and Additional Diagnoses),
Southern DHB, Across SNOMED-CT and ICD-10-AM
Broad Diagnosis

Count

% of All Diagnoses

% of All Visits

ADHD

125

20

34

Developmental Delay

53

8

14

Enuresis

30

5

8

Intellectual Disability

29

5

8

Autistic Spectrum Disorders

25

4

7

Constipation

22

4

6

Encopresis

20

3

5

Asthma

19

3

5

All Child Abuse Related

17

3

5

Adjustment Disorder

16

3

4

Source: Paediatric Outpatient Coding Pilot Study

Completeness of Coding
Clinicians provided a free text diagnosis to over 99% of attended events, 90% of these described
diagnoses were assigned a code (Table 17).
A reduction in the completeness of coding was observed with increasing number of diagnoses
when clinicians used in ICD-10-AM, however the number of events were very small and no level
of significance can be attributed. Overall, code assignments were made to over 90% of all
diagnostic descriptions recorded during the study (including both Clinician SNOMED-CT and
TCC ICD-10-AM coding).
However, of the 206 ICD-10-AM events which clinicians gave a primary diagnosis description,
only 183 could be given a diagnosis description by the TCC. That is, almost 10 percent, of text
diagnoses made by clinicians could not be attempted by the coder for lack of source
documentation. The reasons stated for not being able to code included invalid National Health
Index (NHI) provision and the absence of clinic letters or other appropriate documentation on the
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paediatric encounter from which to assign a diagnosis. A further 15 events could not be assigned
a diagnosis from the clinic letter for that event and instead were assigned based on the contents of
previous clinic letters which the participating clinician had referred to in the most recent letter.
Table 17. Degree to which Diagnostic Descriptions were Coded by System and Participant
Groups, Southern DHB
SNOMED-CT
(Clinician)

ICD-10-AM
(Clinician)

ICD-10-AM
(Trained Clinical Coder)

Primary Diagnosis

167

206

183

Codes Assigned

164

195

183

Percent

98%

95%

100%

60

115

81

60

104

81

100%

90%

100%

Second Additional Diagnosis

21

40

27

Codes Assigned

20

35

26

95%

88%

96%

3

7

6

3

5

6

100%

71%

100%

1

3

-

1

2

-

100%

67%

-

1

1

-

0

1

-

0%

100%

-

Total Diagnoses

253

372

297

Total Codes Assigned

248

342

296

Percent Code Assignment

98%

92%

100%

First additional Diagnosis
Codes Assigned
Percent

Percent
Third Additional Diagnosis
Codes Assigned
Percent
Fourth Additional Diagnosis
Codes Assigned
Percent
Fifth Additional Diagnosis
Codes Assigned
Percent

Source: Paediatric Outpatient Coding Pilot Study

Time Requirements of Coding
Clinician coding with SNOMED-CT was the fastest of approach of the three trialled. There was
only a minor difference observed between clinician SNOMED-CT and ICD-10-AM coding
(approximately a minute and a minute and a half respectively) (Table 18). TCC coding took
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approximately two times longer than clinician based ICD-10-AM coding and three times longer
when SNOMED-CT was used.
Table 18. Time Requirements for Coding Assignment in the Paediatric Outpatient Coding Pilot
Study, Southern DHB
SNOMED-CT
(Clinician)
164

ICD-10-AM
(Clinician)
210

ICD-10-AM
(TCC)
230

Total Time (Hours)

3.1

5.5

12.0

Mean Time per Event (Minutes)

1.1

1.6

3.1

Number of Events Timed

Source: Paediatric Outpatient Coding Pilot Study

Based on the average times required for coding presented above, if each approach to coding
presented here had been implemented nationwide in 2008 the time and cost associated with each
would have led to the estimates presented in Table 19. SNOMED-CT coding by clinicians would
have been the most economical of the three options trialled. Though the TCCs required more
time to code than the clinicians it would have been cheaper to employ this group to code
compared to clinicians using ICD-10-AM. The clinician salary was estimated based on average
salaries for paediatricians, nurses and allied health practitioners from the 2006 census and each
professions relative contribution to OP services in the 2008 NNPAC analysis (Error! Reference
source not found.)[64].
Table 19. Estimated Time of Coding Assignment and Estimated Cost for Nationwide
Implementation, Based on Attended Paediatric Outpatient Visits 2008
SNOMED-CT
(Clinician)
372,824

ICD-10-AM
(Clinician)
372,824

ICD-10-AM
(TCC)
372,824

1.1

1.6

3.1

Estimated total time required (Hours, 2008)

7,009

9,787

19,452

Estimated full time positions (2008)

4.06

5.66

11.26

Annual average wage

$106,234

$106,234

$48,000

Total coding personnel cost

$430,924

$601,663

$540,325

Attended paediatric outpatient visits
Mean coding time per event (Minutes)

Source: NNPAC, www.careers.govt.nz, www.dhb.org.nz: Note: Annual average clinician wage takes into account
the 25% contribution to outpatient service made by allied health practitioners and nurses.
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Consistency of Coding
Clinician – Trained Clinical Coder Agreement
Analysis showed that of the 183 events for which there was both a Clinician and TCC Primary
Diagnosis descriptions present, there were 81 complete matches and 14 partial matches i.e.
matches in the root diagnosis but discrepancy in the level of detail associated with the diagnosis.
Almost half of the primary diagnosis descriptions for all events were completely unmatched
(Table 20).
Table 20. Clinician-Trained Clinical Coder Primary Diagnosis Description Agreement
Full Match

Partial Match

Un-Matched

Total

Primary Diagnosis

81

14

88

183

% Total

44

8

48

100

Source: The Paediatric Outpatient Coding Pilot Study

Trained clinical coders assigned diagnostic descriptions / labels to 183 visits previously coded by
the clinicians during the study. Of these 183 diagnosed paediatric OP events only 170 were coded
in both the clinician group and the TCC group. There were just 21 primary diagnostic code
matches across the 170 events between the clinicians and clinical coders (12 percent) (Table 21).
If the code agreement was considered only with respect to events that shared a partial or fully
matched diagnostic description then the rate of agreement rose to 22 percent (i.e. even when they
agreed on the underlying diagnoses, they differed in the ICD-10-AM code they assigned to it).
Table 21. Clinician-Trained Clinical Coder Primary Diagnosis Code Agreement
Matched

Un-Matched

Total

Primary Diagnosis

21

149

170

% Total

12

88

100

Source: The Paediatric Outpatient Coding Pilot Study

Agreement in ICD-10-AM diagnosis descriptions increased slightly when the diagnosis
descriptions of the TCC coded events included additional diagnoses. This expansion was to
adjust for different diagnostic ordering within the problem list (e.g. Clinicians ordering eczema as
the primary diagnosis and TCC ordering it as the first additional. There were 88 clinician
assigned primary diagnosis matches when the additional diagnoses for each TCC coded event
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was included, rising to 109 if partial matches were included (48 and 60 percent description
agreement respectively). In total, there were 268 shared diagnostic descriptions (134 agreed
diagnoses) for the same OP events when all primary and additional descriptions were considered,
both clinician and TCC, representing 42 percent of the 625 total text descriptions. In terms of
code agreement across all clinician and TCC codes associated with each event, there were a total
of 34 events for which a clinician code in any positions (primary or additional) matched with a
TCC code in any position also.
Code Assignment Variability
For any given condition, a range of ICD-10-AM codes might be assigned (e.g. depending on how
much detail the coder coded to, allergic asthma might be represented as J459 ‘Asthma
unspecified’ or J450 ‘Predominantly allergic Asthma’). Analysis of code assignment consistency
indicated that the variability of diagnostic coding was similar within each of the three approaches
used (i.e. most often there was a definite correlation between the diagnosis given and the code
then assigned). Clinician coding of the top 10 most frequent diagnoses (Table 22 and Table 23)
used 17 codes and, on average, the most commonly assigned code was used to represent the
described diagnosis 85 percent of the time (i.e. where more than one code was used to represent
the diagnosis, on average one of those codes would be used to represent the diagnosis in 85
percent of events (Table 22, Table 23, Table 24, and Table 25). TCCs used 14 codes to
represent the top 10 diagnoses present, on average using just one of these codes to represent the
diagnosis in 87 percent of the occasions.
Clinician use of SNOMED-CT was associated with the greatest variability of code assignment.
The ten most common diagnoses in the pilot site were represented by 25 different codes yet the
most commonly used code for each diagnosis was assigned to the diagnosis in 83 percent of
occasions (Table 22 and Table 23). Closer analysis suggested that in the case of at least five
SNOMED-CT codes there had been a mistake in code transcription that had led to invalid codes.
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Table 22. The Coding Variation of the Top 10 Diagnoses by Clinicians using ICD-10-AM and SNOMED CT, Southern DHB (Part One)
Diagnostic Term

Count
68

1. ADHD

54

21
2.
Developmental
Delay

15

11
3. Enuresis

7

11

System
ICD-10-AM

SNOMED-CT

ICD-10-AM

SNOMED-CT

ICD-10-AM

SNOMED-CT

ICD-10-AM

4. Encopresis
10

SNOMED-CT

Count

% System
Term

F909

68

100%

Hyperkinetic disorder, unspecified

406506008

42

78%

Attention deficit hyperactivity disorder

138875005

6

11%

SNOMED CT Concept (SNOMED RT+CTV3)

406505008

4

7%

Invalid

4065008

1

2%

Affect, function (observable entity)

406206008

1

2%

Invalid

F83

21

100%

Mixed specific developmental disorders

248290002

11

73%

Developmental delay (disorder)

62415009

2

13%

Delayed articulatory and language development (finding)

24829002

1

7%

Invalid

224958001

1

7%

Global developmental delay (disorder)

F980

11

100%

Nonorganic enuresis

8009008

4

57%

Nocturnal enuresis (finding)

105232002

1

14%

Invalid

38804009

1

14%

Turner syndrome (disorder)

302690004

1

14%

Encopresis (finding)

F981

8

73%

Nonorganic encopresis

L208

2

18%

Other atopic dermatitis

K590

1

9%

Constipation

302690004

9

90%

Encopresis (finding)

111266001

1

10%

Acquired scoliosis (disorder)

Code

Official Code Description

Source: The Paediatric Outpatient Coding Pilot Study, ICD-10-AM coding manual and SNOMED-CT CliniClu Code Browser
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Table 23. The Coding Variation of the Top 10 Diagnoses by Clinicians using ICD-10-AM and SNOMED CT, Southern DHB (Part Two)
Diagnostic Term

5. Intellectual
Disability

6. Constipation

7. Autistic
Spectrum
Disorder

8. Asthma

9. Adjustment
Disorder

10. Obesity

Count

System

Count

%
System
Term

F701

4

57%

F791

1

14%

F720

1

14%

F711

1

14%

Code

Official Code Description

15

SNOMED-CT

228156007

15

100%

Mild mental retardation, significant impairment of behaviour requiring
attention or treatment
Unspecified mental retardation, significant impairment of behaviour
requiring attention or treatment
Severe mental retardation with the statement of no, or minimal, impairment
of behaviour
Moderate mental retardation, significant impairment of behaviour requiring
attention or treatment
Intellectual functioning disability (finding)

12

ICD-10-AM

K590

12

100%

Constipation

9

SNOMED-CT

14760008

8

89%

Constipation (disorder)

1476008

1

11%

Invalid

12

ICD-10-AM

F840

12

100%

Childhood autism

10

SNOMED-CT

408856003

9

90%

Autistic disorder (disorder)

43614003

1

10%

Autistic disorder of childhood onset (disorder)

J450

11

79%

Predominantly allergic asthma

J459

2

14%

Asthma, unspecified

J451

1

7%

Non-allergic asthma

195967001

5

100%

Asthma (disorder)

F432

13

93%

Adjustment disorders

P432

1

7%

Invalid

7

14

ICD-10-AM

ICD-10-AM

5

SNOMED-CT

14

ICD-10-AM

2

SNOMED-CT

17226007

2

100%

Adjustment disorder (disorder)

7

ICD-10-AM

E66

5

71%

Obesity due to excess calories

238136002

3

50%

Morbid obesity (disorder)

414906001

2

33%

Invalid

414916001

1

17%

Obesity (disorder)

6

SNOMED-CT

Source: The Paediatric Outpatient Coding Pilot Study, ICD-10-AM coding manual and SNOMED-CT CliniClu Code Browser
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Table 24. The Coding Variation of the Top 10 Diagnoses by Clinicians and Trained Clinical Coders (TCC) using ICD-10-AM/ACHI,
Southern DHB (Part One)
Diagnostic Term
1. ADHD

2. Developmental
Delay

3. Enuresis

4. Intellectual
Disability

68

Clinician

F909

68

% System
Term
100%

37

TCC

F988

37

100%

Other spec behavioural & emotional disorders w o/set usually occur in
c/hood and adolescence

21

Clinician

F83

21

100%

Mixed specific developmental disorders

F813

3

50%

Mixed disorder of scholastic skills

F819

2

33%

Developmental disorder of scholastic skills, unspecified

R629

1

17%

Lack of expected normal physiological development, unspecified

F980

11

100%

Nonorganic enuresis

N394

1

50%

Other specified urinary incontinence

R32

1

50%

Unspecified urinary incontinence

F701

4

57%

Mild mental retardation, significant impairment of behaviour requiring
attention or treatment

F711

1

14%

Moderate mental retardation, significant impairment of behaviour requiring
attention or treatment

F720

1

14%

Severe mental retardation with the statement of no, or minimal, impairment
of behaviour

F791

1

14%

Unspecified mental retardation, significant impairment of behaviour
requiring attention or treatment

F799

1

100%

Unspecified mental retardation without mention of impairment of behaviour

F981

7

70%

Nonorganic encopresis

L208

2

20%

Other atopic dermatitis

K590

1

10%

Constipation

R15

1

100%

Faecal incontinence

Count

6

TCC

11

Clinician

2

TCC

7

1

5. Encopresis

Coder

10
1

Code

Count

Clinician

TCC
Clinician
TCC

Official Code Description
Hyperkinetic disorder, unspecified

Source: The Paediatric Outpatient Coding Pilot, ICD-10-AM coding manual and SNOMED-CT CliniClu Code Browser
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Table 25. The Coding Variation of the Top 10 Diagnoses by Clinicians and Trained Clinical Coders (TCC) using ICD-10-AM/ACHI,
Southern DHB (Part two)
Diagnostic Term

Count
12

Clinician

6. Constipation
17
7. Autistic Spectrum
Disorder

8. Asthma

9. Adjustment
Disorder

10. Obesity

Count

% System
Term

K590

12

100%

Constipation

K590

14

82%

Constipation

K5990

2

12%

Functional intestinal disorder, unspecified

K59

1

6%

Invalid

Coder

TCC

Code

Official code description

12

Clinician

F840

12

100%

Childhood autism

7

TCC

F840

7

100%

Childhood autism

J45

11

79%

Invalid

J459

2

14%

Asthma, unspecified

J451

1

7%

Nonallergic asthma

J459

10

100%

Asthma, unspecified

F432

13

76%

Adjustment disorders

P432

1

6%

Invalid

-

-

-

E66

5

71%

Obesity due to excess calories

-

2

29%

-

E669

1

100%

Obesity, unspecified

14

Clinician

10

TCC

17

Clinician

0

TCC

7

Clinician

1

TCC

-

Source: MoH, ICD-10-AM coding manual and SNOMED-CT CliniClu Code Browser
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Feedback on Paediatric Outpatient Diagnostic Coding
Week 6 ICD-10-AM Clinician Feedback
At the time of analysis, 13 of the 35 participating clinicians (37%) had completed and
returned the week six questionnaire.
Analysis of Leichardt Scales: Clinicians were asked to complete a questionnaire which
contained a total of ten Leichardt scales relating to issues such as the time required to learn
and complete coding, ease of code searching and assignment, and overall support for ICD-10AM (Figure 14 and Figure 16). Some key findings included:
1. In response to questions on the acceptability of diagnostic entries in the short list or
the ease of using the full list in ICD-10-AM, 62% of respondents felt that both were
unsuitable. In total 85% of respondents felt that the level of detail in ICD-10-AM was
unacceptable for use in the project.
2. In response to the statement that ‘the ICD-10-AM coding instructions were adequate
for proper coding selection’, responses were mixed with 25% disagreeing, 42% being
neutral and 33% agreeing with the statement.
3. While the participant clinicians were relatively neutral in their support for use of ICD10-AM in paediatric OP coding (38% disagreeing, 38% neutral and 23% agreeing
with its use), 75% either disagreed or strongly disagreed with the statement that their
‘colleagues would support the use of ICD-10-AM’ using the pilot method
Analysis of Open Ended Questions: Three open ended questions were asked of clinicians on
issues such as how long it took to learn to use ICD-10-AM, how they found the system in
general and any issues they believed would need to be dealt with prior to any nationwide
implementation.
Responses indicated that:
Clinicians felt the guidelines for coding were adequate for choosing the correct
diagnosis and code matches in most circumstances.
It was difficult to find adequate codes to represent diagnoses in some areas, while in
other areas such as cerebral palsy; an excessive amount of detail was required. These
issues and the cumbersome search methods were said to have contributed to the
excessive burden that coding had placed on clinician time.
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A number of clinicians recommended that a computer searchable list be developed and
refined for paediatric OP coding to speed up the process and limit the clinical codes to
those relevant to the paediatric service before any future implementation. This was the
most common theme among the responses given.
Figure 14. ICD-10-AM Week Six Questionnaire Feedback, All Sites (n=13) (Questions 1-3)

Figure 15. ICD-10-AM Week Six Questionnaire Feedback, All Sites (n=13) (Questions 4-6)
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Figure 16. ICD-10-AM Week Six Questionnaire Feedback, All Sites (n=13) (Questions 7-8)

Figure 17. ICD-10-AM Week Six Questionnaire Feedback, All Sites (n=13) (Question 10)
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Week 12 Clinician Feedback on SNOMED-CT and Paediatric Coding Overall
The week 12 questionnaire sought feedback in three sections. The first section focused on the
trial of SNOMED-CT specifically, the second on ICD-10-AM compared to SNOMED-CT.
The final section considered paediatric OP coding in general. At the time of analysis, 14 of
the 35 participating clinicians (40%) had completed and returned the week 12 questionnaires.
Section 1: Week 12 SNOMED-CT Clinician Feedback
Leichardt Scales: The first section of the week 12 questionnaire asked clinicians to answer
nine Leichardt scale questions identical to that of the week six ICD-10-AM questionnaire.
This allowed direct comparison between the two coding systems. An overview of the key
findings is presented below:
1. In response to the statements that SNOMED-CT was ‘able to describe paediatric
diagnoses accurately’ and ‘vague signs and symptoms well’ 92 and 83% of
respondents either agreed or strongly agreed (Figure 18).
2. Almost half (46%) of respondents either disagreed or strongly disagreed with the
statement that ‘the time required to learn to use SNOMED-CT would be acceptable to
most clinicians’ (Figure 20).
3.

Overall 46% of respondents either agreed or strongly agreed that ‘SNOMED-CT
would be appropriate for the coding of paediatric OP visits’ although 25% strongly
disagreed with the statement that their colleagues would support the use of SNOMEDCT for the coding of paediatric OP visits’.

Analysis of Open Ended Questions: Three open ended questions were asked of clinicians on
issues such as the time it took to learn to use SNOMED-CT, how they found the system in
general and any issues they believed would need to be dealt with prior to national
implementation. Short answer responses provided mixed views on the question of SNOMEDCT use and fell into three key areas; ease of code searching, the high level of detail associated
with SNOMED-CT, and the difficulty of transcribing the codes.
Clinicians valued the use of the CliniClu Xplore electronic code browser to enable
quick location of the sought after diagnoses, as well as the more comprehensive nature
of the system, particularly for child development clinics. Some noted though that
computers were not always available in OP clinics and that this might reduce the
effectiveness of using an electronic based technique.
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Concerns were raised that the high level of detail in SNOMED-CT could possibly lead
to coding inconsistencies that might inhibit accurate data analysis, for health service
planning and funding purposes.
A further difficulty cited was that codes were too long to accurately transcribe,
sometimes being eight or nine digits, and this would be a limitation if used in a paper
based system requiring written transfer of codes.

Section 2: Week 12 SNOMED-CT vs ICD-10-AM Clinician Feedback
Leichardt Scales: The second section of the week 12 questionnaire contained six Leichardt
scale questions on issues such as the time required to code, the accuracy and completeness of
coding and which system, if any, was favoured for use in paediatric OP coding (Figure 21 &
Figure 22). A brief review of this data suggested the following:
1. The majority of respondents favoured SNOMED-CT over ICD-10-AM for its ability
to ‘accurately capture non-specific symptoms, signs and attendances’ (77% to 15%),
and to cover ‘the breadth of paediatric diagnoses overall’ (75% to 17%) and a higher
proportion indicated that it should be selected for routine coding implementation in the
future (57% to 36%).
2. Half of all clinicians that responded indicated a preference to ensure that the OP
service was aligned with primary care, and 30% with inpatient care, while the
remaining respondents did not believe it was important.
Analysis of Open Ended Questions: Clinicians were asked two open questions concerning
their view of ICD-10-AM after having used SNOMED-CT, and why they did or did not
support either system.
The use of SNOMED-CT was cited as having made some participants view ICD10-AM more positively, because the latter system was grouped into fewer codes
reducing the number of descriptions that had to be sort through in order to identify
the appropriate one.
Several other participants indicated that the use of SNOMED-CT had made them
view ICD-10-AM more negatively because SNOMED-CT had been quicker to
code with and had enabled them to describe the conditions and interventions they
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had sought after more fully (this was particularly evident in the comments from
the child developmental clinic participants).
Clinicians commented that SNOMED-CT provided broad coverage of the range
of clinical content needed for paediatric OP services, particularly in child
development clinics, and that computerised search made locating codes much
easier than using ICD-10-AM.
Supporters of ICD-10-AM indicated that in order to produce reliable information
for service planning, a tightly defined system such as ICD-10-AM would be
required and that this might not be possible with such a complex and detailed
system such as SNOMED-CT.
Supporters of both SNOMED-CT and ICD-10-AM believed that access to an electronic
search engine would be critical to the success of coding.

Section 3: Week 12 Overall Viability of Outpatient Coding Clinician Feedback
The third section of the Week 12 questionnaire requested feedback on their views regarding
the overall viability of paediatric OP coding as a means to gain information on children with
chronic health conditions and disabilities suitable to inform health service planning and
decision making. The questionnaire contained eight Leichardt scale questions (Figure 23 and
Figure 24).
1. Of the respondents, 64% agreed or strongly agreed that ‘the time taken to code OP
contacts had significantly impacted on their completion of other duties’.
2. All respondents (100%) either agreed or strongly agreed that ‘coding of OP data
would provide useful information for service planning and resource allocation
decisions’.
3. In almost all feedback (93%) respondents agreed that the information yielded by
coding would be useful for clinicians.
4. While 85% of the respondents either agreed or strongly agreed that diagnostic coding
of paediatric OP data should be rolled out nationally, 58% anticipated that colleagues
would be either opposed or strongly opposed to ‘diagnostic coding being made
mandatory’ in the future.
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5. If diagnostic coding were to be implemented nationally two thirds of the respondents
preferred that a TCC be used.
Analysis of Open Ended Questions: The third section of the Week 12 Questionnaire contained
three short answer questions on why participants did, or did not support diagnostic coding of
paediatric OPs, who they believed should code the visits and why. It also asked respondents
to comment on any other issues they believed would need to be addressed before any decision
to, or not to routinely code was made. The short answers provided revealed:
Most of the respondents who supported OP coding did so on the basis that there
was a need to address the paucity of information available on children with
chronic health conditions and disabilities in order to better plan health services for
this group.
Several of the respondents indicated that TCCs ought to code because clinicians
would not have the time. However, the most common theme expressed was that
clinicians would be a better position to correctly identify and assign the primary
diagnosis for each event and that the documentation for TCCs to assign codes
may not be adequate.
The time taken for coding and the potential impact of this on their primary duties
as health practitioners needed to be carefully considered.
The process needed to be fast, easy and consistent (preferably computerised).
There would be a need for widespread access to computers in OP clinics if
clinicians were to code.
The need to keep coding to a minimum was reflected in comments like:
“In a busy clinic I would have to stay late to complete to coding, or see less
patients to complete the coding within normal hours; the former would be
unpalatable to my colleagues and the latter would be unpalatable to the DHB.”
In several responses concerns were raised about the need to clearly define exactly what level
of information would be needed by health service planners from the DHB and MoH, and
exactly how the information would be used. For example:
“SNOMED-CT is very detailed, which is a complication. This is only useful if
the detail is attached to either utility for research or for generating income for
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the services we work for. If there is no difference in payments based on
complexity then any additional time spent coding is unlikely to be viewed
positively by users no matter how quick the process”
and
“I strongly suspect that [by coding paediatric OP visits] all that would happen is
that the Ministry of Health would reduce payments for less complex cases and
increase payments for more complex cases leaving the DHB with the same net
payment as before. At the same time our costs (clinician and administrative time)
would have incurred another expense without any gain. Clinician time is
precious; we are a highly trained and expensive resource”.
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Figure 18. SNOMED CT Week 12 Questionnaire Feedback, All Sites (n=14) (Questions 1-3)

Figure 19. SNOMED CT Week 12 Questionnaire Feedback, All Sites (n=14) (Questions 4-6)
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Figure 20. SNOMED CT Week 12 Questionnaire Feedback, All Sites (n=14) (Questions 7-9)

Figure 21. Week 12 SNOMED-CT vs ICD-10-AM Questionnaire Feedback, All Sites (n=14)
(Questions 1-3)
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Figure 22. Week 12 SNOMED-CT vs ICD-10-AM Questionnaire Feedback, All Sites (n=14)
(Questions 4-6)

Figure 23. Overall Viability of Paediatric Outpatient Coding, All Sites (n=14) (Questions 1-3)
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Figure 24. Overall Viability of Paediatric Outpatient Coding, All Sites (n=14) (Questions 4-6)

Figure 25. Overall Viability of Paediatric Outpatient Coding, All Sites (n=14) (Questions 7 &
8)
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Week 12 Trained Clinical Coder Feedback, All Sites (n=1)
A questionnaire was sent out at the end of the TCC involvement in the pilot study to gain
feedback on their experiences of the process and whether the coding could be completed
adequately and in a short amount of time. Responses relating to technical matters from a
single DHB site are provided as part of the preliminary analysis (due to the potential
identifiably of study participants, more general clinical coder views regarding the utility of
OP coding will only be presented in the final analysis of all DHBs). The responses provided
by the TCC indicated that a considerable proportion of the

paediatric OP events did not

contain the information required to complete diagnostic coding. In a number of situations
considerable searching through files was required to locate the information needed and this
increased the amount of time required.
Week 12 Data Entry Staff Feedback, All Sites (n=2)
At the end of the coding phase of the trial all data entry staff were sent a questionnaire to gain
feedback on the level of burden required data entry connected to OP coding and whether they
and their colleagues would support its implementation. The preliminary analysis of Data
Entry Staff feedback on the trial was for a single DHB site (and again has been restricted to
technical matters only). Feedback suggested:
That the average amount of time required entering data would range between 30
seconds to three minutes, but that ideally it should not have required more than a
minute.
The entering of written data would require great care and could often be impeded by
clinician handwriting, the use of specialised clinical terms and abbreviations, and the
long codes for SNOMED-CT.
Week 12 Information Technology Staff Semi Structured Interview, All Sites (n=1)
An Information Technology (IT) staff involved at a single study site were scheduled a semistructured interview to gain feedback on the possibility of a fully electronic coding system for
paediatric OP coding to be housed the Patient Management System (PMS), the changes that
would be required to make it work and the most important barriers to its success. The IT staff
member provided feedback on their own DHB’s capabilities:
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The PMS would be highly capable of integrating a coding system as part of its
structure and that most code systems would be compatible allowing a drop down
menu for clinical code selection if required. The staff member noted that some other
PMS may not presently be compatible with the code integration and that this issue
would have to be researched prior to further moves. In addition, the IT staff member
also believed that linking codes to patient NHI would also be possible, were an
electronic approach to coding taken.
A potential issue that would have to be addressed would be the involvement of the
third party vendors who are involved standardising the data extracts that get sent to the
MoH. It was felt that this issue would be important if the data produced was to be of a
high and consistent standard.
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Chapter Four: Discussion
The Paediatric Outpatient Coding Pilot was an attempt to assess the theoretical promise of
paediatric OP coding when put in practice. A summary of the preliminary findings from the
Southern DHB are presented before a discussion of the findings (as they relate to the aims
stated at the beginning of the chapter is made).

Southern DHB Diagnostic Mix
The results of the Paediatric Outpatient Coding Pilot Study provided both quantitative
(Southern DHB only) and qualitative findings relevant to the study objectives. However, it
must be emphasised that the findings presented in the thesis are only preliminary and should
be considered in the context of several important limitations.
Firstly, the number of events presented within the preliminary analysis was too small
to gain statistically significant insights concerning the average time requirements of
coding, the differences in coding coverage and consistency by system or group coding,
or the types of conditions likely to be seen in OP services as a whole. Similarly, the
qualitative findings only provide an early indication of feedback on the two systems
and paediatric diagnostic coding overall.
Secondly, it should be remembered that the findings shown here are for sites that
volunteered clinicians to be involved and that this may have biased the results toward
more positive findings than might be expected if mandatory (non-voluntary) coding
were trialled.
Thus, all findings presented here are preliminary and should be considered as being only early
indications of the study’s overall findings. Care should thus be taken in using the results
presented here, to make firm recommendations as to whether national implementation of
paediatric OP coding should take place.
Review of the quantitative findings would suggest that the major reason for encounters in the
study were for chronic conditions and that these were responsible for over half of all events
in the twelve week period (Table 13 and Table 16). Assignment of diagnostic codes to events
with a recorded diagnostic description was over 90% in all approaches taken (Table 17).
There were however, a high number of visits that TCCs were unable to diagnose and then
code, due to inadequate source documentation. Clinicians were fastest when coding with
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SNOMED-CT, which was estimated to have been the cheapest option for nationwide
paediatric OP coding in 2008 ahead of TCC coding and then clinician based coding in ICD10-AM. The results showed that all approaches taken had moderate to good consistency in the
assignment of codes within their given groups, that is, all three approaches showed over 80
percent consistency in the assignment of a single code to a single diagnosis, among the 10
most common conditions (Table 22 to Table 25). However, there was poor agreement
between clinician assigned codes and TCC assigned codes and even agreement on a shared
primary diagnosis description (prior to coding) was achieved on less than half of occasions
(Table 20 and Table 21). Feedback from participating clinicians (those to have completed
and returned questionnaires by the first of January 2010) highlighted time, ease of use,
consistency of coding and the utility of coding information as being important factors to be
considered prior to any implementation in the future. Thematic analysis indicated that while
the majority of clinicians surveyed supported the idea of coding in principle (Figure 25),
many indicated that further development was needed, particularly in regard to electronic code
search and assignment capabilities and a detailed analysis of how the information collected
would be used in reality and what benefit could be demonstrated.
In terms of the original research questions posed at the beginning of the pilot, the results of
the preliminary analysis suggested the following:

1. If diagnostic coding were to occur, which coding system (ICD-10-AM or
SNOMED-CT) would be most accurate when used by clinicians / which is best able
to describe the clinical conditions seen in paediatric outpatients?
Accuracy of Clinician Coding
Because the use of an expert panel of clinicians and TCCs to rate code assignment was
beyond the scope of this trial, the consistency of coding was used as a proxy indicator for
accuracy. The consistency of clinician coding in the pilot study suggested that a single code
could be consistently applied to the most common paediatric diagnoses by coding clinicians.
The consistency of clinicians applying a single code to each of the commonly stated
diagnostic descriptions was comparable to that of the TCCs (85% and 87% respectively).
Analysis of consistency / variability of coding was undertaken to determine whether the use
of a better defined system like ICD-10-AM would end up being associated with less
variability in code assignments than a system like SNOMED-CT (that in theory could allow
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several different codes to be used in representing a single diagnosis). In practise, ICD-10-AM
codes were applied slightly more consistently than in SNOMED-CT (85% and 83%
respectively). However, closer inspection suggested that the higher number of codes used in
SNOMED-CT to represent the most common diagnoses was not, in large, due to the use of
codes that described the same concept in several different ways but rather, due to errors in
transcribing codes from the computer to the paper coding sheet, or from the paper coding
sheet into the data collection. The result indicated that clinician based coding with SNOMEDCT was largely as consistent as the other approaches but that a method using paper based
transcription would favour the use of ICD-10-AM over SNOMED-CT in terms of yielding
more reliable data. Thus, from a coding consistency point of view, both systems performed
similarly.
The second measure of coding accuracy, for ICD-10-AM alone, was clinician agreement with
TCCs. While consistency of coding within groups could be measured, it was not possible to
decide whether the coding was consistently accurate or inaccurate on that basis alone. The
potential for inaccurate coding is particularly pertinent to the use of ICD-10-AM. The
assumption in this analysis was that if clinicians and TCCs agreed on the code that ought to
represent a given diagnosis, this would increase the likelihood that both groups were coding
accurately, as it would have indicated a shared understanding of the coding methods.
However, the findings presented in Table 21 demonstrate poor agreement in the assignment
of codes to given diagnostic descriptions. The poor agreement would seem to suggest that
either the clinicians or the TCC were not coding accurately. In the absence of an expert panel
of clinicians and TCCs to rate the assignments, it cannot be determined which assignments
made were most accurate.
A further complication in evaluating the accuracy of coding by clinicians is that the code
assignments given would seem to suggest that their provided diagnostic descriptions may
have been less specific than they should have been in reality. That is, the assumption made in
the study was that the appropriateness of coding could be gauged by the identity of the
description given by the clinicians and TCC compared to the official description stated in the
ICD-10-AM / SNOMED-CT systems. However, clinicians, more so than TCC, gave
unspecified descriptions such as ‘Intellectual Disability’ but accompanied them with more
detailed codes (e.g. Mild mental retardation, significant impairment of behaviour requiring
attention or treatment; Moderate mental retardation, significant impairment of behaviour
requiring attention or treatment; Severe mental retardation with the statement of no, or
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minimal, impairment of behaviour; and unspecified mental retardation, significant impairment
of behaviour requiring attention or treatment). This would suggest that either clinicians’ were
mistakenly applying codes of a higher detail than the diagnosis they had described, or, that
they were in fact coding specifically to the identity of the child’s actual condition but not
reflecting that specificity in the text diagnosis. If, the latter suggestion is true then the
accuracy (appropriateness of code assignment) of the clinicians coding could not be evaluated
here. It would also suggest that if the OP documentation also provided unspecified
descriptions, that TCCs would be restricted to using unspecified codes also. Table 24 and
Table 25 would seem to indicate, that from a clinical point of view, the codes assigned by the
clinicians may be a better reflection of clinical practice (e.g. ADHD was assigned to
‘Hyperkinetic disorder, unspecified’ by clinicians and ‘Other spec behavioural & emotional
disorders with onset usually in childhood and adolescence’ by the TCC).
Thus, in the absence of an expert clinical coding review panel, all that can be said is that all
three approaches (clinicians using ICD-10-AM or SNOMED-CT and TCC using ICD-10-AM
alone) could be applied consistently by their users, but that the codes assigned may often be to
a different level of detail to the diagnoses described in the coder’s text.
Completeness
Clinician coding with ICD-10-AM and SNOMED-CT was comprehensive, 92 and 98 percent
code coverage respectively (Table 17). This result suggests that in practise it would be
possible for the majority of children who were encountered in paediatric outpatient services to
have their diagnoses captured by either coding system. There was a slight reduction in the
relative level of coding coverage in ICD-10-AM in relation to additional diagnoses which
may be suggestive of reduced coding coverage when more diagnoses are present (thus
requiring more time). This trend was not present in SNOMED-CT and may be the result of
the more laborious method of code searching in ICD-10-AM compared to electronic search
with SNOMED-CT. However, SNOMED-CT results demonstrated a smaller proportion of
visits were given additional diagnoses compared to that during the first six weeks of the trial.
This result may suggest that clinicians may have become less vigilant about additional
diagnoses with time or for some reason linked to the use of SNOMED-CT specifically. The
TCC arm of the study indicated that almost 20 percent of attended outpatient visits either
could not be assigned a primary diagnosis for lack of information or that they required
consultation with a previous clinic letter in order to assign a diagnosis to the current visit. In
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the presence of sufficient documentation, TCC were able to assign a diagnosis to all recorded
diagnoses.
The findings would suggest that either TCC or clinician coders would be able to assign codes
to a large proportion of the events but that before TCC were considered for coding it would be
critical to evaluate the current OP documentation practices in supporting their ability to code.

2. What the resource implications might be? (e.g. Time of coding and data entry?
Will existing administrative systems be able to support coding? What are the IT
implications?)
Time requirements
In the preliminary analysis, Clinician based approaches were faster than use of the TCC.
Clinician based coding in SNOMED-CT was estimated to be the cheapest option, however
coding with TCC using ICD-10-AM was cheaper than clinician coding with ICD-10-AM
(Table 19). It should be noted, that a major difference suggested by clinician feedback was
the inclusion of an electronic code browser in SNOMED-CT. While ICD-10-AM was
supported by a full hardcopy list, the WHO ICD-10 website, and an searchable electronic
excel spread sheet, the CliniClue code browser appears to have given SNOMED-CT a distinct
advantage over ICD-10-AM in terms of time. The addition of a similar browser for ICD-10AM might reduce the apparent difference in time requirements.

Neither clinician-based

approach was as fast as the 30 seconds required by the HISAC report in order to avoid
impacting on other priority clinician duties [52]. Trained clinical coders were able to assign
codes under the five minutes per visit mentioned in the HISAC report but expressed in
feedback that there may be staffing issues if all OP events were to be coded [52]. The finding
that 64% of clinicians agreed or strongly agreed that the burden of coding had a significant
impact on their ability to complete other duties (Figure 23) suggests that the time required to
code using the current method may not be acceptable. Feedback from administrative staff also
reinforced concerns about the time required to complete the coding method used here.
Nonetheless, the time requirements of coding can be viewed with some level of optimism.
The method used for searching and assignment of codes was quite cumbersome and the paper
based data entry is likely to have contributed to a significant proportion of the coding time
required for each visit. A shift from a paper based to fully integrated electronic system of code
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search and assignment should significantly reduce the amount of time required by clinicians
to code and completely remove the need for data entry by administrative staff. In addition
electronic linkage of NHI to previous visits and diagnostic codes allowing a reconfirm or alter
approach should further reduce the impact on time. The fact that almost three quarters of
paediatric OP events are for follow-up on a previous health problem would strongly support
the development of such a system to reduce the burden of coding. Clinician feedback
emphasised that first and foremost clinicians were employed to provide medical treatment and
that any unnecessary duties would likely be met with opposition. Therefore the need to
minimise time requirements should coding be implemented nationally is critical. The extra
duties of coding were seen as being likely to be accompanied with a reduction in the total
number of children who could be treated (see comments in Section 3: Week 12 Overall
Viability of Outpatient Coding Clinician Feedback, page 125).
Consultation with the IT staff member suggested that at least some DHB PMS systems would
be equipped to integrate clinical code lists and descriptions to produce a drop down list of
codes for selection with little or no system modifications required (either of the two systems
trialled). As noted, clinicians cited this as being a priority to speed up the code searching
process and make it more acceptable. The IT staff member also suggested that it would be
possible to link NHI to previously selected diagnoses and codes but did not specify the
amount or type of resource this would require. NHI-diagnostic code linkage would have the
potential to dramatically reduce the amount of time clinicians or TCC require searching for
codes. The feedback was qualified with the fact that New Zealand’s DHBs use several
different PMSs’ and that it could not be confirmed whether all of the systems would be as
capable in handling electronic OP coding as the IT staff members own DHB.
The findings discussed here would suggest that the current resource implications on clinician
and administrative time would be too great using the current methodology for national
upscale. However, they also suggest that with sufficient IT investment and development the
burden of coding on both clinicians and administrative staff could be reduced considerably.
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3. Whether the data thus collected can be used to assist decision making / for
research purposes concerning children with chronic health conditions and
disabilities?
The Paediatric Outpatient Coding Pilot demonstrated the presence of a high proportion of
visits relating to children with chronic health conditions and disabilities (Table 13 and Table
16). However it must be noted that clinicians participating in the trial were only around 40%
of the DHBs paediatricians and so the top 10 diagnoses may not truly reflect the total DHB
workload due to sub-specialisation within paediatrics. The likely types and relative proportion
of conditions seen will be addressed further when data from other sites are included for the
final analysis though it may take 100% national coverage to get an overall picture of the
relative frequency of access for different diagnoses and conditions. Nonetheless, the
identification of a considerable number of children with chronic health conditions is an
important finding when considered against the background of such a debilitating lack of
information available on these children in current national and especially regional health
statistics [3]. The high proportion of children with chronic health conditions and disabilities
accessing OP services is in agreement with the results of the 12-Month Paediatric Outpatient
Study in Barwon Australia and that alluded to in the 2001 household disability survey [5, 44].
Based on the capture of these children in the preliminary results, and assuming the reliability
of coding discussed above, clinical coding of OP events should provide information that
would assist decision making and research concerning children with chronic health conditions
and disabilities in New Zealand. Specifically, by combining the diagnostic codes with
NNPAC it would provide, for the first time, a regionally detailed indication of children with
chronic health conditions and disabilities accessing OP health services, thereby enabling HNA
to inform funding and planning decisions by DHBs.
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Conclusions
In relation to the aims of the Paediatric Outpatient Coding Pilot Study:
1. It is suggested that both SNOMED-CT and ICD-10-AM could be used consistently by
clinicians to code paediatric OP events but that SNOMED-CT would have a slight
advantage in terms of clinical content coverage. It was also suggested that while TCCs
could code consistently, the documentation available for retrospective coding from
notes might preclude the accurate and comprehensive coding of events.
2. The current approaches to coding would have significant implications on the time
available for clinicians and administrative staff to complete other duties; however
several modifications to the code selection and entry process could significantly
reduce the burden on time.
3. The findings of the preliminary results suggest that information produced from
diagnostic coding may eventually be suitable for decision making and research
purposes concerning children with chronic health conditions and disabilities.

Overall, the preliminary results of the Paediatric Outpatient Coding Pilot Study imply that
clinician based coding would be a useful approach to fill the information vacuum that
currently exists on children with chronic health conditions and disabilities in New Zealand. If
the limitations discussed here can be overcome the approach should make a considerable
contribution to the information available for research and service planning on this group. The
implications of diagnostic coding of paediatric OP services are far ranging. Primarily, the
information that would become available would enable DHBs to plan services and make
funding decisions for children with chronic health conditions and disabilities based on local
statistical data. The information on the service access patterns of children with certain health
conditions and disability could be of use to non-governmental organisations with limited
funding and wanting to direct resources to regions with the highest demonstrated service
usage by children with certain conditions. Outside of the health sector it would have the
potential to inform the planning of education and social services by estimating the number of
children and families likely to need support in a region. The information would allow
paediatric training to be tailored to the specific needs of New Zealand’s child population, both
in medicine and in allied health. For clinical researchers the information would allow the
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potential identification of families to be approached for inclusion in studies specific to the
conditions of their child. The continuity of coding between OP and inpatient care would allow
benchmarking of OP to inpatient progression between all DHBs specific to each condition.
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PART THREE: OVERALL
CONCLUSIONS,
RECOMMENDATIONS AND
IMPLICATIONS OF RESEARCH
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Overall Conclusions
Having completed:
A review of the information currently available on children with chronic health
conditions and disabilities in New Zealand and the way in which the data is collected
Analysis of the NNPAC system for information relevant to children with chronic
health conditions and disabilities
A pilot study evaluating the suitability of paediatric OP diagnostic coding to identify
and count children with chronic health conditions and disabilities
A number of findings relevant to the key research questions and aims as a whole emerged:
1. There is currently a paucity of information on children with chronic health conditions
and disabilities in New Zealand. The majority of information is from the HHDS. The
survey provides estimates at a national level, is held only once every five years and
cannot provide clinically or regionally detailed estimates. The information available is
sufficient to show that nationally there are a significant number of children with
chronic conditions or disabilities (one in ten children) and that many of these children
and their families require greater support (approximately 14,300 families cited unmet
needs for support in 2006).
2. The DHB Population HNA guidelines indicate that as part of the DHB service
planning cycle a HNA should be completed regularly to inform DHB planning and
funding services of the needs of the population (total or sub-groups such as children
with chronic conditions and disability) relative to the services currently provided. In
the case of children with chronic health conditions and disabilities the information
presently available is not sufficient to estimate the number of children and therefore
the likely needs of local populations.
3. Of the broad approaches to data gathering on children with chronic health conditions
and disabilities used internationally, all have been or are currently in use in New
Zealand. Locally, as was the case internationally, statistical information was
predominately collected via national census, household disability survey and routine
administrative data. All approaches had their strengths but none contained all of the
qualities necessary to inform HNA at a local level e.g. timely collection, regional
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detail and clinical specificity, consistent collection practices, and associated
demographic data.
4. The NNPAC was chosen, as a potential approach for further investigation because it
contained many of the elements useful for informing local HNA and planning (e.g.
age, domicile and DHB codes, ethnicity and social deprivation level). Detailed
analysis of the system showed that NNPAC could yield a wide array of OP health
service information including the identification of access disparities within a region’s
child population. However, without diagnostic information the conditions associated
with these children could not be confirmed, precluding HNA and effective service
planning for these children and their families. The analysis also indicated that a high
proportion of visits were for children who would be termed ‘Frequent Service Users’
having on average at least one visit every two months. Three quarters of all child OP
events were for follow-up of a previous problem.
5. The preliminary analysis of diagnostic coding, presented in Part Two, confirmed that
paediatric OP coding is able to yield useful information on children with chronic
health conditions and disabilities. The results indicated that clinicians were able to
assign primary diagnoses and codes to the majority of OP visits seen during the study
indicating a high level of clinician coverage across the two systems trialled. However,
the availability of requisite data for TCCs to assign ICD-10-AM codes to study events
was often lacking, which reduced the completeness of their coding. The average time
of coding by clinicians and TCCs was close to the times mentioned in the Health
Information Service Action Committee Action Zone 9: NNPAC Report even though the
methodology used here was paper based and cumbersome in areas (approximately one
to one and a half minutes for clinicians and three minutes for TCCs).
Based on the average time of coding for the three approaches attempted, it is
anticipated that diagnostic coding of paediatric OP services would require between
four and six full time equivalent positions if clinicians were used or 12 if TCCs were
chosen. The reliability of coding, as represented by consistency of code assignment,
was reasonable within all three coding approaches assessed (i.e. clinicians were able to
assign the same code for each of the top 10 diagnoses given 83 and 85 percent of the
time using SNOMED-CT and ICD-10-AM respectively). Trained Clinical Coders
were able to consistently assign a single code to common diagnoses on 87 percent of
occasions. Agreement between the clinicians and TCCs using ICD-10-AM was 12
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percent, likely reflecting both differences in the information source and in coding
practises between the two groups. Most clinicians supported, in principle, routine
paediatric OP coding being implemented nationally (85 percent), but suggested
substantial improvements be made to the methodology first. The use of SNOMED-CT
was favoured over ICD-10-AM for clinician based coding, 57 and 36 percent
respectively, though the majority of clinicians surveyed would prefer for coding to be
completed by TCCs (77 percent).

The findings of this research indicate that there is currently enough information on children
with chronic health conditions and disabilities to demonstrate a need nationally, but not
enough information to plan services effectively at a local level. The combination of paediatric
OP diagnostic coding with the National Non-Admitted Patient Collection indicates that the
approach could yield comprehensive information on children with chronic health conditions
and disabilities for informing DHB level HNA and therefore service funding and planning
decisions.

Implications of Research
Clinical coding of paediatric OP events ought to have a number of potentially important
implications.

Time Impact on Clinicians
The research presented here suggests that coding, according to the methods described in this
study, and could have a significant impact on administrative and clinical coder or clinician
workforce time. It would be in the best interest of the MoH, in conjunction with DHBs, to
develop and carefully refine the OP coding process before it is considered for nationwide
implementation. The greater the burden of coding, the more time that will be taken away from
patient service, potentially requiring a reduction in health targets. This is the most important
negative implication that needs to be addressed.

Health Service Planning and Funding Decisions
For the first time DHBs would have a robust collection of information on children with
chronic health conditions and disabilities from which they could base funding and service
planning decisions. Health Needs Assessment of this population would be possible allowing
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the health service requirements of children with chronic health conditions and disabilities to
be acknowledged in the decision making process. The information that would result from
diagnostic coding in combination with NNPAC could allow chronic health conditions and
disabilities to be analysed across demographic variables such as age, ethnicity, social
deprivation and residential areas. These analyses could then lead to the identification of
disparities in access to OP services for children with specific conditions in association with
the demographic variables (e.g. rheumatic heart disease and asthma according to ethnicity and
social deprivation).

Benchmarking
The continuity of diagnostic recordings between OP and inpatient services would allow
regional comparisons to be made between the rate of condition specific progress from OP
services to hospital admission across DHBs. Regional and national benchmarks would
provide a measure of DHB health service effectiveness in preventing the progression of
conditions to hospital admission. The rate of progression could be compared between DHBs
and the most effective OP interventions and timing of interventions (as reflected by lower
rates of OP to inpatient care for specific conditions) should lead to the sharing of best practice
care methods across the country. This could lead to better management of children in OP
service setting and reduce the impact of these conditions on children and their families as well
as avoid more costly hospital admissions in some cases.

Paediatric Care Training
As noted in the Barwon study in Australia, the relative proportion of diagnoses and their
distribution across the child population should be used to inform the paediatric medical
training in New Zealand, not just for doctors but for all child healthcare workers (e.g.
physiotherapists, speech and behavioural therapists, neurodevelopmental and occupational
therapists, nurses etc).

Research Population Identification
The identification of children by diagnosis and demographic elements could potentially allow
the identification of child populations to be approached for participation in medical research
trials.
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The feedback from trial participants and the analysis of the findings has led to several
recommendations which are discussed in the following section.

Recommendations for Future Research and Development
The research completed as part of the current study has revealed a method of data collection
that could shed significant light on the health service needs of children with chronic health
conditions and disabilities in New Zealand. However, the study has also uncovered several
areas that would require further research and development before OP coding could be rolled
out nationally. In particular, future research and development concerning paediatric OP
coding, in combination with the NNPAC should address the following points:

Background Research
1. An audit of the national OP clinic computer access and clinician computer integration
with hospital IT networks would be required to estimate the level of coverage
computerised code search capabilities would have if they were implemented.
2. Research into whether clinicians have greater access to computers and if it would be
more convenient to enter codes at the time of clinic letter preparation would help to
decide which approach would be more effective.
3. It would be of value to consider whether it would be more feasible to ask that
clinicians clearly state a problem list in the notes or clinic letter for every OP event
rather than code themselves. Improving the source documentation in this way could
allow the TCC to code the diagnoses afterwards in a straightforward manner.
4. An audit of the types of Patient Management Systems currently in use across New
Zealand’s hospital services and their technical capabilities and limitations for the
integration of code searching and assignment software should be completed to see
whether an electronic approach would be technically feasible.

Development of Coding Methodology
5. The development of electronically searchable code lists which could be integrated
with the major Patient Management Systems around New Zealand would improve the
speed with which clinical codes could be searched and found, reducing the time
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required for coding by clinicians as well as administrative staff. Linkage of NHI to
previous diagnostic codes should be trialled for a ‘confirm or revise’ coding option
that would take advantage of the high proportion of follow-up visits made in
paediatric OP services. This would further reduce the amount of time required for the
coding process.
6. The development of a SNOMED-CT to ICD-10-AM map for the 20 to 30 most
common diagnoses and findings in paediatric OP services (as identified by the results
of the final paediatric OP coding pilot study analysis) would allow clinicians to search
for diagnoses, signs and symptoms using the terms they are most familiar with. The
direct mapping from these terms to ICD-10-AM according to standard coding rules
would support data consistency between clinicians. Alternatively, the Ministry could
wait for the release of an official SNOMED-CT to ICD-10 map from SNOMEDCT’s parent organisation which could then be trialled (the ICD-10 codes then being
mapped to ICD-10-AM using the available maps from the National Centre for the
Classification of Health in Australia). These options would allow continuity of coding
between primary care (where SNOMED-CT is aligned) and tertiary care (where ICD10-AM is aligned) for patient journey research.
7. Collaboration is required with the MoH and health research authorities to clearly
define the type and specificity of clinical information required for service planning
needs to ensure that the burden of coding is kept to the absolute minimum necessary to
achieve necessary goals (e.g. is a single primary diagnosis is sufficient or whether an
additional diagnosis is also required? If procedures are included what types would
warrant coding inclusion?)
Assuming that these elements can be addressed, a further study should be planned involving
the entire clinical staff for a paediatric OP department in a single DHB. The planned research
should assess the same indicators as the current study evaluating the completeness and
reliability of coding, time requirements from staff and feedback and support at the completion
of the study. The inclusion of all paediatric OP staff would help to combat any bias in this
study associated with voluntary participation. If the findings of that study confirm the
methods efficacy and is found to be of an acceptable burden to staff then moves should be
made to implement it nationally.
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Conclusion
The paucity of detailed information on children with chronic health conditions and disabilities
in New Zealand is a significant barrier for DHBs to make informed service planning and
resource funding decisions for this group. Preliminary findings of diagnostic coding in
combination with the NNPAC suggests that further investment and development by the
Government could result in an effective mechanism for gathering information on these
children suitable to enable DHB level HNA and thus inform funding and service planning for
these children and their families in New Zealand.
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