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The rise of clinical leadership in New Zealand: towards clinical governance

Laurence Malcolm, Professor Emeritus and Consultant, Aotearoa Health, Lyttleton.

EDITORIAL

The Gisborne inquiry into cervical screening highlights the
rising tide of political, public and professional concern about
clinical safety and accountability.1 Internationally, and as shown
in New Zealand’s recent reforms, managerial and commercial
interests seek to control the quality and cost of clinical
behaviour.2 Can a new form of clinical leadership, such as
clinical governance, be developed to address these issues?

Over the past two or more decades there has been a
progressive erosion of clinical freedom.3 In several countries
individual clinical autonomy is being replaced by a collective
form of accountability and leadership.4 In New Zealand this has
been developed at the service delivery level within a framework
of service groupings based on clinical specialties, eg medicine,
surgery, mental health, child health and primary care. There
has been decentralisation to service groupings under service
managers and, at the sub-specialty level, to clinical directors.
The State Sector Act of 1988 led to integration of management
at corporate and service level and to an almost complete
dissolution of the former ‘tribal’ hierarchies of medicine,
nursing and administration.4 Clinicians have increasingly
accepted collective accountability, integration of disciplines and
teamwork within this service framework.4

A significant setback to these trends occurred with the 1993
reforms. Commercially focused boards and management led to
a clash of commercial and professional cultures5 with a
consequent retreat of clinical leadership to ‘the bunkers’. The
most public expression of this clash was in Canterbury Health
in 1996, leading to the Stent investigation reported in 1998.6
However, there has been major progress within primary care.7,8

A new form of clinical leadership has emerged in independent
practitioner associations (IPAs) with corporate accountability
for quality and cost.

There is increasing recognition of the need to involve clinical
staff in management and, from a clinical perspective, a desire to
be so involved. But there is wide variation between hospital and
health services (HHSs) in the organisation and management of
clinical activity and in the relationships between clinical staff
and management. In some HHSs this relationship is supportive
and facilitatory. In others, controlling approaches remain with
clinical staff feeling they contribute little to the overall goals
and management of the HHS.

There is an extensive literature over more than two decades
on the involvement of clinical staff in management. Successful
organisational change in Johns Hopkins Hospital in Baltimore
was reported by Heyssel et al in 19849 and was extended, with
some success, into the UK in the 1980s under the title of
resource management initiatives. As in New Zealand, progress
was retarded with the largely failed, commercially driven,
internal market reforms of the early 1990s. In the US, with
managed care, there has been increasing subservience of clinical
to commercial goals and hence increasing conflict between
commercial and professional values. In Australia, clinical ‘tribes’
remain largely organised within their separate hierarchies with
divergent attitudes towards one another and to management.10

Degeling et al, in a comparative study of ‘medical
subcultures’ in Australia and New Zealand hospitals found
significantly greater involvement of clinicians in resource
management in New Zealand, at least at leadership level,
and this was seen as “enhancing their autonomy”.10 The
recent formation of the Clinical Leaders Association of New
Zealand (CLANZ) is further evidence of clinicians seeking a
lead role in addressing quality and cost issues.11

Concerns about adverse events and the wider dimensions
of quality are leading, in a number of countries, including
New Zealand, to the development of clinical governance.7,8,12

It is still an evolving concept. For many it is still widely seen
as a strengthening of clinical-level processes of clinical audit,
risk management, guideline development, evidence-based
practice and related strategies.8

But the term clinical governance indicates a wider perspective.8
It implies corporate level accountability both to the community
as well as intra-organisationally. A wider but succinct definition
might therefore be ‘the exercise of corporate accountability, both
external and internal, for the management of clinical
performance throughout a health service organisation’. There is
evidence that this broad corporate approach is being
implemented in IPAs.7,8 To be effectively developed in HHSs,
much better relationships need to be built between clinicians and
management, between clinicians in primary and secondary care
and between clinicians, consumers and the wider community.
The increasing awareness of clinical safety and adverse events,1 of
the wide variability in the cost and quality of clinical decision
making, and related issues of equity of access, must be addressed.

The new district health boards may be a way forward. The
government has indicated a new commitment to health goals
for the sector. This should lead to a congruence of goals
between management and clinicians in boards. The board
structure, which is likely to be based upon clinical service
groupings, inclusive of primary care, should enhance clinical
leadership. New Zealand could lead the world in evolving a
new form of clinical leadership which gives clinicians a key
role in health reform.

Correspondence. Professor Laurence Malcolm, Aotearoa Health, RD1
Lyttleton. Fax (03) 329 9084; Email: laurence.malcolm@cyberxpress.co.nz
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Prevalence, severity and associated features of gastro-oesophageal reflux and

dyspepsia: a population-based study

M Haque, Research Fellow; JW Wyeth, NH Stace, Gastroenterologists, Department of Gastroenterology,
Wellington Hospital, Wellington; NJ Talley, Professor of Medicine, Department of Medicine, University of Sydney,
Australia; R Green, Biostatistician, Department of Bio-statististics, Wellington School of Medicine, Wellington.

Abstract

Aims. To describe the prevalence and severity of dyspepsia
and gastro-oesophageal reflux in the community, to
investigate their association with lifestyle factors and to
evaluate the consultation pattern for these conditions.
Method. A previously validated questionnaire was posted
to 1000 adults randomly selected from the electoral rolls of
the greater Wellington region. It investigated symptoms of
dyspepsia, reflux, lifestyle and consultation pattern over the
previous twelve months.
Results. Response rate was 81.7%. Prevalence of
dyspepsia was 34.2%. Prevalence of reflux was 30%. The
overall prevalence of both symptom groups combined was
45.2%. Most subjects had multiple symptoms. Results
indicated 63% of subjects with reflux also had symptoms

of dyspepsia and 56% of subjects with dyspepsia showed
symptoms of reflux. Although 69% of subjects with
heartburn used over-the-counter medications, only 17%
consulted medical practitioners. Current and ex-smokers
had a higher prevalence of reflux. Dyspeptic symptoms
were not associated with alcohol intake or aspirin use.
Prevalence of dyspeptic symptoms did not change with
increasing age.
Conclusions. Dyspepsia is very common in the
community. Significant overlap among the subgroups of
dyspepsia makes a classification, based on symptoms alone,
of  questionable value. Frequency and severity of symptoms
should be incorporated in the definition to exclude those
subjects with trivial symptoms.

NZ Med J 2000; 113: 178-81

Gastrointestinal symptoms are common in the community
and many remedies are available over-the-counter. It is
difficult to estimate the true prevalence of disorders such as
dyspepsia and gastro-oesophageal reflux (GOR) as studies
from the USA and Europe have shown that only a quarter of
symptomatic subjects had sought medical advice.1,2 Dyspepsia
also represents an important and costly health problem.3
Prescribed pharmaceuticals used in the treatment of dyspepsia
cost the New Zealand health system $42.8 million in 1993.4
This did not include the cost of over-the-counter medication
use, which is likely to be much higher. To effectively study
and understand dyspepsia and develop protocols for
management, it is essential that the true prevalence of the
condition is known. Studies suggest that dyspepsia is very
common,1,2,5-9 but the validity of the methods used in some of
these studies is questionable. Very little information on the
prevalence of upper gut symptoms in New Zealand is
available. A study of blood donors in the Wellington region
reported heartburn in 20% of  subjects but this figure cannot
be extrapolated to the general population.10

Definitions of dyspepsia recommended by the
International Working Groups11-14 have emphasised the
importance of ‘persistent’ or ‘recurrent’ symptoms. One
group14  proposed a symptom frequency of 25% or more for
the definition of functional dyspepsia, but did not
recommend inclusion of symptom severity in the definition.
There is likely to be a broad spectrum of severity of
dyspepsia with symptoms ranging from the trivial to the
incapacitating. Many people with infrequent or mild
symptoms ignore them and others self-medicate1,15 with
over-the-counter remedies. Subjects who recognise
dyspepsia as a problem have a significantly greater frequency
of symptoms.16 We tried to evaluate the spectrum of
symptom frequency and severity in order to more optimally
group the subjects.

An International Working Party has proposed terminology
for the sub-classification of dyspepsia depending on the
pattern of symptom13 namely reflux-like dyspepsia,

dysmotility-like dyspepsia and non-specific dyspepsia. Because
of significant overlap of symptoms among the dyspepsia
subgroups, however, the usefulness of such classification has
been questioned.1,2,17-20 On the other hand it has been argued
that reflux-like dyspepsia can and should be separated from
other dyspepsia as a distinct entity.21

We aimed to describe the prevalence of dyspepsia and
gastro-oesophageal reflux in the community, assess the
severity of these conditions, investigate their association with
lifestyle factors and evaluate the consultation pattern for
these conditions.

Methods
A total of 1000 adult subjects, aged eighteen years and above were
randomly chosen from the electoral rolls of the greater Wellington
region with an eligible population of 212 383.  A questionnaire was
compiled with items from previously validated and extensively used
questionnaires.22-24 This was mailed to subjects with a brief explanation of
the study goals. Reminder letters were sent at three and six weeks to non-
responders followed by a telephone inquiry. The questionnaire
investigated symptoms and lifestyle during the previous twelve months.
Subjects were asked about symptoms of heartburn and acid regurgitation.
They were also asked if they ‘kept getting’ symptoms of abdominal pain
or discomfort including fullness, bloating, nausea or vomiting. Symptom
frequency and severity were also measured. Other topics covered included
medications including aspirin, smoking, alcohol, past history of peptic
ulcer and visits to medical practitioners.

Symptoms were defined as mild (can be ignored if you don’t think
about it), moderate (can be ignored but does not affect lifestyle) or severe
(affects lifestyle). ‘Significant’ GOR was defined as symptom(s) of
heartburn or acid regurgitation with a frequency of at least once per
month or with a severity greater than mild. Presence of symptoms of
reflux but not with the frequency or severity as described above was
labelled ‘Insignificant’ GOR. ‘Significant’ dyspepsia was defined as
persistent or recurrent symptoms of abdominal pain or discomfort
(bloating, fullness, nausea or vomiting) with a frequency of at least once
per month or with a severity greater than mild. Presence of these
symptoms but not as frequently or as severe as above was classified as
‘Insignificant’ Dyspepsia.

Epi Info 6.1 was used for data entry and analysis. A comparison of
responders and non-responders was done to check if there was bias in terms
of the two known variables age and sex. Descriptive statistics of the

ORIGINAL ARTICLES
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responders were calculated and the prevalence outcomes estimated. Odds
ratios (OR) and confidence intervals (CI) were calculated to measure the risk
of lifestyle variable on the outcomes. All p values calculated were two tailed; a
level of 5% was considered significant. The study design was approved by the
Central Regional Health Authority (Wellington) Ethics Committee.

Results
48 (4.8%) questionnaires were returned unopened. They
were excluded giving a total of 952 subjects who presumably
received the questionnaire. The questionnaire was filled-in
and returned by 778 giving a response rate of 81.7%. Mean
age of the responders and non-responders were 44.4 and
37.3 years respectively. Gender distribution was similar in
both groups. 52% of the subjects (404/778) were female.
Information on age was available on 736 subjects. 53% (390)
were less than 45 years of age, 35%(260) were 45 to 65 years
old and 12%(86) were greater than 65 years old. Ethnic
origins of the responders (information available on 745
subjects) were as follows: European 85.5%(637), Maori
5.5%(41), Asian 5.0%(37), Pacific Islanders 2.0%(15) and
Others 2.0% (15).

Information on smoking habits was available on 746
subjects (Table 1). Of these 19%(144) were current smokers,
28%(207) were ex-smokers and 53%(395) had never smoked.
Information about alcohol intake was available on 748
subjects. On average during the previous twelve months
10%(72) had more than ten drinks per week, 11%(85) had 7-
10 drinks per week, 23%(173) had 3-6 drinks per week and
56%(418) 1-2 drinks per week or none. Aspirin was used
several times weekly or daily by 6%(42/746), several times
monthly by 9%(69/746), about once per month by 12%(91/
746) and less than once per month or never by 73%(544/746).

History of peptic ulcer (method of diagnosis unknown)
was volunteered by 5.3%(40/746). The prevalence of a
significant level of GOR was 30.2% (235/778) and that
significant dyspepsia was 34.2% (266/778). The combined
prevalence of these significant symptoms was 45.2%
(352/778). A further 30%(233/778) had ‘Insignificant’

symptoms of GOR and 29.7%(231/778) had ‘Insignificant’
symptoms of dyspepsia (Table 2). Further reference to
GOR and dyspepsia pertains only to those with
‘Significant’ symptoms.

There was considerable overlap of symptoms between GOR
and dyspepsia: 63%(149/235) of subjects with GOR also had
symptoms suggestive of dyspepsia. Conversely, 56%(149/266) of
subjects with dyspepsia had symptoms suggestive of GOR (Figure
1). Of the 235 subjects who had GOR, 6% had symptoms daily,
19% had symptoms several times per week, 27% had symptoms
once per week and 48% had symptoms once per month
(Figure 2). Nine percent of subjects with heartburn graded their
symptom as severe. 69% (162/235) of subjects with GOR reported
using over-the-counter medications such as antacids, but only 17%
(39/235) consulted a medical practitioner during the previous
twelve months for their reflux symptoms. There was no significant
increase in the proportion of patients seeking medical advice with
increasing age.

Of the 352 subjects with symptoms of either GOR or
dyspepsia, 14%(50) reported severe symptoms affecting lifestyle,
56%(196) reported moderate symptoms and 30%(106) reported
mild symptoms (Figure 2). Age and gender distribution of the
three grades of severity are shown in Table 3. Grades of severity
did not change with age. Distribution of symptoms among these
352 subjects was as follows: 246 heartburn, 222 nausea, 219
abdominal pain, 212 acid regurgitation, 116 bloating and 64
abdominal fullness (Figure 3). The majority of subjects gave a
history of multiple symptoms some of which were not significant
by our definition, but each had at least one symptom that was
sufficient to justify grouping into the appropriate category.

Females and males had similar prevalences of GOR of 30.4%
and 30.0% respectively (Table 1). Dyspepsia was noted in
37.9%(153/404) of the females and 30.2%(113/374) of the males
(Table 1). This association with the female sex was statistically
significant (p=0.02). Females also had a higher prevalence when
the two groups of symptoms were combined: 48.8%(197/404)
compared with 41.4%(155/374) in males (p=0.04). There was a

Table 1. Association of GOR and dyspepsia with gender, age and life style factors.

Risk factor GOR Dyspepsia

Percent OR p CI Percent OR p CI

Gender
Female 30.5 - 37.9
Male 30.0 0.98 0.87 0.71, 1.33 30.2 0.71 0.02 0.52, 0.96

Age (years)
18-44 31.5 - 39-
45-65 31.5 1.11 0.55 0.79, 1.54 32.3 0.83 0.25 0.59, 1.15
>65 30.2 1.04 0.87 0.63, 1.72 27.9 0.67 0.12 0.40, 1.12

Smoking
Never 26.3 34.9
Ex 38.7 1.16 0.002 1.02, 2.31 33.8 0.95 0.78 0.84, 1.86
Current 35.4 1.53 0.03 1.23, 2.52 40.3 1.26 0.25 0.66, 1.36

Alcohol (drinks/wk)
None 31.2 36.4
1-2 30.6 0.97 0.89 0.64, 1.48 38.0 1.07 0.74 0.71, 1.56
3-6 26.0 0.78 0.28 0.49, 1.24 30.6 0.77 0.25 0.49, 1.21
7-10 41.2 1.54 0.11 0.90, 2.64 37.7 1.05 0.84 0.62, 1.80
>10 36.1 1.25 0.45 0.69, 2.22 34.7 0.93 0.80 0.52, 1.65

H/o PUD
No 30.3 34.6
Yes 50.0 2.30 0.01 1.21, 4.36 55.0 2.31 0.01 1.21, 4.40

Aspirin
Nil 29.2 34.6
Monthly 31.9 1.35 0.13 0.91, 1.99 40.7 1.23 0.29 0.83, 1.85
Weekly 43.5 1.91 0.07 0.94, 3.86 34.8 1.33 0.43 0.65, 2.68
Daily 40.5 1.57 0.25 0.71, 3.42 40.5 0.90 0.79 0.39, 2.02

GOR: gastro-oesophageal reflux.
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trend towards a higher prevalence of dyspepsia in the younger
age group being 39.0%(152/390) in those less than 45 years and
27.9%(24/86) in those greater than 65 years, but this did not
reach statistical significance. Prevalence of GOR was similar in
different age groups. Current ex-smokers were more likely than
those who never smoked to get reflux symptoms. There was no
association of smoking with dyspepsia. Neither alcohol intake
nor aspirin use was associated with GOR or dyspepsia (Table 1).
40 subjects who volunteered history of peptic ulcer disease had a
higher prevalence of GOR and dyspepsia. This association was
statistically significant.

Table 2. Prevalence of GOR and dyspepsia.

GOR (%) Dyspepsia (%) Combined (%)

No symptoms 310 (39.8) 281 (36.1) 175 (22.5)
*Insignificant symptoms 233 (30) 231 (29.7) 151 (32.3)
*Significant symptoms 235 (30.2) 266 (34.2) 352 (45.2)

Total 778 (100) 778 (100) 778 (100)

*See text for definition; GOR: gastro-oesophageal reflux.

Discussion
We had a very good response rate of 81.7% in this population
study. Gender, age and ethnic distribution was representative
of the community sampled. The combined prevalence of
significant dyspepsia and gastro-oesophageal reflux was quite
high at 45.2%. There was considerable overlap of symptoms
between dyspepsia and GOR and  most subjects had multiple
symptoms. Prevalence of dyspepsia was higher in females
(38% versus 30%). There was a statistically insignificant trend
towards higher prevalence of dyspepsia in the younger
subjects. Prevalence of GOR was similar in all age groups.
Although 69% of subjects with GOR reported using over-the-
counter medications such as antacids, only 17% had consulted
a medical practitioner during the previous twelve months.

Current and ex-smokers and those with past history of  peptic
ulcer disease had a higher prevalence of dyspepsia. No such
association was noted with alcohol or  aspirin use.

Dyspepsia is a common symptom. In the United States a
householder survey revealed 69% of respondents had
gastrointestinal symptoms in the previous three months, with
42% of these having symptoms attributed to the oesophagus.25

A survey in Great Britain found a dyspepsia prevalence of
40%.17 There is, however, quite a wide geographic variation in
the prevalence of dyspepsia.18,26 There are noticeable
differences amongst studies within the same country.26 Part of
the reason for this difference lies in the definition of dyspepsia
and in the research methodology.18,26 Many earlier studies did
not take a truly representative sample of the community, the
questionnaires used were not always reliable or validated, there
was no uniformity of definition and the time period of
dyspeptic symptoms being considered varied greatly.

The prevalence of dyspepsia is high in the Wellington region
and is comparable to other studies from Europe and North
America. Although GOR is equally prevalent in males and
females, the prevalence of dyspepsia was higher in females. The
prevalence or the severity of GOR or dyspepsia was no different
in comparing age groups. However, in contrast to the reports of
Talley20 and Kay8  but consistent with the reports of Tibblin9 we
found a significant association of smoking with GOR.
Association with ex-smoking status may suggest a deliberate
lifestyle change resulting from persistent symptoms. Although
there was a trend towards an association of smoking with
dyspepsia this was not statistically significant. We also found an
association of self reported history of peptic ulcer disease with
GOR and dyspepsia. However, the method of diagnosis of peptic
ulcer was unknown and the number of subjects was small.

Like other investigators1,2,17,19,20 we found a significant overlap
between GOR and dyspepsia. This blurs the distinction among
the various subgroups of functional dyspepsia and suggests that
they belong to a spectrum rather than be pure entities.
Moreover, pathophysiological studies have not been able to
distinctly separate them. Although from a therapeutic viewpoint
sub-classification may appear to be useful, in reality positive
therapeutic results from such a class directed treatment is far
from consistent. For example patients classified as having
dysmotility-like dyspepsia on the basis of symptoms do not
always have abnormal motility nor do they consistently improve
with agents that alter gut motility. The combination of symptom
assessment and investigations may improve the basis of this
classification, but some degree of overlap will probably remain.

International working groups have emphasised the
importance of  ‘persistent or recurrent’ symptoms in defining
dyspepsia without being specific regarding the frequency or the
severity. Talley2 used a frequency of abdominal pain of more
than six times over a twelve-month period as significant for the

Figure 1. Overlap between gastro-oesophageal reflux (GOR).

Figure 2. Frequency of reflux symptoms.

Figure 3. Distribution of symptoms in 352 subjects with combined
symptoms.
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diagnosis of dyspepsia. Agreus19 on the other hand used
‘troublesome symptoms’ in the preceding three months as the
minimum level for reporting. To avoid including trivial or
transient symptoms we asked our subjects if they ‘kept getting’
their symptoms. A subgroup with ‘significant’ symptoms was
identified if their symptoms on average were at least once per
month or the perceived severity was greater than mild.

The occasional transient abdominal pain or discomfort felt
by most healthy people is usually of no major significance.
These symptoms become significant to the sufferer when
persistent or recurrent.  Even after extensive investigations the
most common diagnosis in patients with dyspepsia is
‘functional’.18,27,28 It is important to know how severe patients
perceive their symptoms to be since this, combined with anxiety
and fear of what the symptoms may represent16,29 dictates the
decision to take medications or consult a doctor. This issue
becomes relevant when we consider that only a quarter of
subjects with dyspepsia consult their medical practitioner.1,2

Part of the reason for investigating the prevalence of a
condition in the community is to evaluate its potential
economic impact, so that management plans can be made
within the framework of limited financial resources. In the
development of management plans, it will be important to
consider the issues of minor and major symptoms, duration of
symptoms and response to therapy. It will be necessary also to
study the natural history of different grades of severity of
dyspeptic symptoms. We may then be able to define the proper
role and timing of interventions such as endoscopy, tests for
H.pylori and anti-H.pylori therapy. For the purpose of
research, it is necessary that frequency and severity of
symptoms be incorporated in the definition of dyspepsia. This
will allow more uniform comparison amongst studies.

Self-care features prominently in the management of
dyspepsia.15 This may not always be beneficial and can at times
be harmful.30 Advice from family and friends may not be
appropriate.30 Similar to other reports,1,15 we found the majority
of  subjects with heartburn took over-the-counter remedies such
as antacids, but less than one in five had consulted their doctors
during the previous twelve months. Subjects who had more
severe or frequent symptoms were more likely to consult. The
proportion of subjects with dyspepsia consulting their doctors
was not investigated but it is likely to be comparable to those
with heartburn. If this is true, we may postulate that part of the
reason for late presentation of conditions such as upper
gastrointestinal tract malignancy is due to the low consultation
rate of subjects with dyspepsia. However, at least half if not more
of the subjects with dyspepsia have a ‘functional’ problem.18,27,28

The appropriate management strategy including cost-effective
analysis needs to be carefully defined. One can argue if or when
these patients should be investigated, but if we are to make any
impact on their suffering, public awareness should be improved
so that patients, particularly those above the age of 45 years with
alarm symptoms (unexplained weight loss, anaemia, dysphagia,
jaundice etc.) seek medical advice sooner rather than later.

Table 3. Age and gender distribution of grades of severity of dyspepsia overall.*

Age Groups (years) Gender

Severity <45 45-65 >65 Female Male
Number of Number of Number of Number of Number of
subjects subjects (%) subjects (%) subjects subjects
(%) (%) (%)

Mild 66 (34) 27 (24) 12 (33) p=NS 50 (25) 56 (36) p=NS
Moderate 104 (53) 67 (59) 20 (56) 120 (61) 76 (49)
Severe 26 (13) 19 (17) 4 (11) 27 (14) 23 (15)

Total 196 113 36 197 155

*Information on age available on 345 of 352 subjects.

In conclusion, this study reveals a high prevalence of
dyspepsia and gastro-oesophageal reflux in the Wellington
region that is similar to that in other western countries.
Although reflux is a common problem and the majority of
sufferers use over-the-counter remedies, only a small minority
seeks medical advice. There is significant overlap of symptom
groups substantiating doubts raised about the usefulness of
classification based on symptoms alone. We believe, for the
purpose of research studies, frequency and severity of
symptoms should be incorporated in the definition of
significant reflux and dyspepsia.
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Audiological screening of neonatal intensive care unit graduates at high risk of

sensorineural hearing loss
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Womens Hospital; J Gourley, Audiologist, Audiology Department, Christchurch Hospital, Christchurch.

Aim. To audit the identification and screening of graduates
from a neonatal intensive care unit with risk factors for
sensorineural hearing loss.
Methods. Hospital medical records of newborn infants
discharged from the neonatal intensive care unit,
Christchurch Womens Hospital, between 1 July 1994 and
30 June 1995 (n=564), were examined to identify those at
risk for sensorineural hearing loss according to the American
Speech-Language Hearing Association risk criteria 1991.
Auditory brainstem response test results were obtained from
the Christchurch Hospital Audiology Department. Outcome
measures were: presence of hearing loss risk factors,
numbers tested with auditory brainstem response, age at test
and presence and degree of hearing impairment.

Results. Of 5 215 live births in Christchurch, 564 infants
were discharged through the neonatal intensive care unit.
Of these, 86 had risk factors for sensorineural hearing
loss. There were 72 (84%) infants tested at audiology,
with fifteen (17%) having abnormal test results. There
were fourteen with risk factors who did not get audiology
screening.
Conclusion. A high proportion (84%) of high risk
newborn infants had auditory brainstem response
testing. Further improvement would require strict
implementation of standard procedures. Auditory
brainstem response screening is part of a wider
population surveillance approach to identify hearing loss
as early as possible.

Abstract

NZ Med J 2000; 113: 182-3

Sensorineural hearing loss (SNHL) affects 1-2/1000
children.1-3 Causes include hereditary deafness, congenital
abnormalities, bacterial meningitis, rubella, cytomegalovirus
and toxoplasmosis during pregnancy, asphyxia at birth and
very high levels of bilirubin after birth.

It is important that SNHL is detected as early as
possible so that appropriate habilitation and treatment
can be implemented. This will ensure optimum
development of speech and language and minimise the
longer term effects on educational performance.4,5 Of
those infants who are eventually found to have SNHL,
about 60-70% have predictive risk factors for hearing
loss.4 Thus, one of the strategies for preventing or
reducing the impact of child hearing loss has been the
neonatal screening of ‘at risk’ infants. Guidelines have
been drawn up so that such ‘at risk’ infants can be readily
identified.2,6,7 In Christchurch, neonates deemed at high
risk for SNHL according to guidelines2,6 are referred for
audiological assessment using auditory brainstem response
(ABR). ABR is an objective test of proven efficacy.3 This
study audited the identification and screening of
graduates from a neonatal intensive care unit (NNICU) at
risk of sensorineural hearing loss.

Methods
The study period was the year 1 July 1994 to 30 June 1995. There were
5 215 live births recorded in Christchurch over this time. All 564 infants
discharged from the NNICU at Christchurch Womens Hospital were
eligible for the study. Medical records of 558 were located. Those infants
with one or more ‘risk factors’ for hearing loss were identified (n=86).
The American Speech-Language Hearing Association (ASHA) risk
criteria (Table 1) were used.2,6 The NNICU policy was based on these
guidelines. Records of the Audiology Centre, Christchurch Hospital were
matched with these ‘at risk’ infants to determine if they had been referred
and subsequently tested with ABR. There were also 94 infants of this
one-year birth cohort who had ABR testing in Christchurch from
community referrals.

ABR test criteria are as follows: infants pass if they respond at <
30dB; infants responding at 30dB in both ears are retested in one year;
infants responding at > 30dB are referred to an Ear Nose & Throat
(ENT) specialist with further follow-up dependent on these results.
Audiology retests can confirm the presence of SNHL and decide

whether amplification will be beneficial. If SNHL is confirmed, letters
are sent to the referral source, the ENT clinic, Income Support
Services, the Advisor of Deaf Children, Van Asch school for deaf
children and to the National Audiology Centre.

This audit received ethical approval from the SRHA Ethics
Committee.

Table 1. Risk factors for hearing loss.

1. Family history of hereditary childhood sensorineural hearing loss.
2. In utero infection, such as cytomegalovirus, rubella, syphilis, herpes, and

toxoplasmosis.
3. Craniofacial anomalies, including morphologic abnormalities of the pinna

and ear canal.
4. Birth weight less than 1500 gm.
5. Hyperbilirubinaemia at a serum level requiring exchange transfusion.
6. Ototoxic medications, including but not limited to the aminoglycosides,

used in multiple courses or in combination with loop diuretics.
7. Bacterial meningitis.
8. Apgar scores of 0-4 at one minute or 0-6 at five minutes.*
9. Mechanical ventilation lasting five days or longer.*
10. Stigmata or other findings associated with a syndrome known to include

sensorineural and/or conductive hearing loss.

Risk criteria from American Speech-Language Hearing Association (ASHA).6
*The audit was done using the 1991 ASHA risk criteria: Apgar scores of 0-3 at
five minutes or those who fail to initiate spontaneous respiration by ten minutes;
prolonged mechanical ventilation lasting >10 days.

Results
Medical records of 558 infants discharged from the
NNICU were examined. There were 86 (15%) who were
identified with risk factors for SNHL. Of these 86 high
risk infants, 72 (84%) had been both referred to and
tested by ABR screening, seven of whom had this test
outside of Christchurch. Of the remaining fourteen (16%)
infants who had not been tested, three were resident
outside Christchurch. The prevalence of hearing loss risk
factors found in the 86 infants was as follows: birth weight
less than 1500 g 63 (73%), birth asphyxia 15 (17%),
prolonged mechanical ventilation 13 (15%),
hyperbilirubinaemia 7 (8%), family history 5 (6%),
craniofacial abnormalities 4, bacterial meningitis 3,
syndromes 2, congenital infection 1 and ototoxic
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medications 0. There were fifteen (17%) infants with
more than one risk factor, the most common coexisting
factors being very low birth weight and prolonged
mechanical ventilation (n=11).

Of the 72 infants who had ABR testing, the median age at
their initial test was six weeks (range two to seventeen
weeks). There were fifteen infants who failed their initial
ABR test, of whom nine were subsequently confirmed to
have a hearing deficit: four had mild loss (16-40dB); two
moderate loss (41-55dB); and three moderate-severe loss
(56-70dB). The type of hearing loss was conductive in eight
(three requiring ventilation tubes) and sensorineural in one
(65dB). Of these fifteen infants who failed the initial ABR
test, ten were premature and had very low birth weights and
included the infant with confirmed SNHL.

Of the fourteen high risk infants who had not been tested
with ABR, their risk factors for hearing loss were a
combination of very low birth weight (n=13) and birth
asphyxia (n=7).

For the audit year, in addition to the ‘at risk’ NNICU
infants, there were 94 community referrals for ABR testing
in Christchurch. The reasons for these referral were:
parental concern (n=24), craniofacial anomalies (19), family
history of hearing problems (40), hyperbilirubinaemia (6),
bacterial meningitis (4), and congenital infection (1). Of this
group, eighteen failed their initial ABR test and three (all
with a family history of deafness) were subsequently
confirmed to have SNHL.

Discussion
This study audited the efficacy of procedures to identify
NNICU graduates with risk factors for SNHL and their
subsequent uptake of testing with ABR. Of infants
discharged from the NNICU, 15% were identified as at
high risk for SNHL.2 The majority (84%) of these infants
went on to have an ABR test. Only 16% were not screened.
A further 94 were tested from referrals from the community
and these infants predominantly had a family history of
deafness or had craniofacial anomalies. A total of four infants
were identified as having SNHL. Our figures are good when
compared with other published figures. In an Australian
study, as few as 20% ‘at risk’ infants were identified and
referred for ABR testing.4 Their poor result was explained
by the low awareness of the significance of risk factors for
hearing loss among the medical profession.

Very low birth weight (less than 1500 g) was the most
common risk factor identified in our study. This was also
the most likely factor to be associated with an abnormal
ABR test. Infants born prematurely are at significantly
increased risk for SNHL, often as a result of several risk
factors.  About 5% of infants under 1500 gms
birthweight have been reported as being affected7 and
double this for extremely premature (less than 28 weeks
gestation) infants.8

The median age at initial ABR screening test in our audit of
NNICU graduates was six weeks. This was well within
acceptable limits. It is those infants who are picked up in the
community later on that impact so much on the delay in
diagnosis and treatment.9 Late identification of hearing
impairment leads to serious problems in communication and
language development.5 A United Kingdom (1978-87) study of
infants with congenital rubella identified at birth found that the
mean age at which hearing loss was confirmed was nearly ten
months.10 An Australian study (1989-91) of children under five
years of age with congenital SNHL had a mean age at diagnosis
of 21 months.4 According to New Zealand figures (1996) from
the National Audiology Centre, the average age at detection of
deafness was 27 months.11 These figures include all infants- both
those deemed as high risk and also those picked up later in the
community through parental concern and child health checks.
Our community referred infants with a family history of deafness
had been tested by nine weeks of age. However, we do not know
how many community infants with SNHL remain undetected.

Even though ABR testing of ‘at risk’ infants is widely
accepted as an effective means of identifying hearing loss in
neonates, it has serious limitations. Importantly, about half of
all children with bilateral severe-profound hearing loss cannot
be recognised through risk factor identification.12 This raises
the question of universal screening for SNHL. The emergence
of otoacoustic emission techniques1 may make this possible and
has been shown to be practical and cost effective.13

The great majority of our newborn infants identified to be at
high risk for hearing loss underwent ABR testing. However,
this is only part of a wider population surveillance approach to
decrease the age at which hearing loss is identified.
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Abstract

NZ Med J 2000; 113: 184-6

Aims. To investigate the accuracy of admission and
discharge coding of traumatic brain injury (TBI) in a New
Zealand hospital.
Method. Prospective study of all patients over fifteen years
of age admitted to Hutt Hospital over a six-month period
with an actual or potential diagnosis suggesting TBI.
Results. During the six month period of study, 65 patients
with the diagnosis of TBI were admitted to Hutt Hospital.
Of these, 21 (32.3%) met the criteria for diagnosis of TBI
(‘Definite TBI’). A further eighteen patients, not admitted
with a diagnosis of TBI, met the TBI criteria. Only 14/39
(35.9%) of ‘Definite TBI’ cases were identified at both
admission and discharge. Discharge diagnosis of TBI
identified correctly 26/39 (66.7%) of definite cases, with
34/60 (56.7%) cases with a discharge diagnosis of TBI not

meeting our criteria for the diagnosis of TBI. Six out of 39
‘Definite TBI’ cases (15.4%) were not identified by either
admission or discharge diagnosis. Thirty of the 65 patients
(46.2%) admitted to hospital with the diagnosis of TBI
showed clinical evidence of having taken alcohol, although
only 12 had blood alcohol concentration measured.
Conclusions. The admission and discharge diagnoses
of TBI were not accurate when compared to a standard
definition of TBI. For hospital discharge data to have
any value, agreement on an operational diagnosis of
TBI needs to be made, which should include
measurement of the blood alcohol concentration. A
suggestion for a diagnostic strategy is presented, along
with ICD-10-AM codes that could be used to improve
the current situation.

Traumatic Brain Injury (TBI), or head injury, as it was
generally called in the past, is a common problem for
primary and secondary care services. Because of the real
risk of intracranial haematoma, a very conservative policy
of, at least, assessment in the hospital emergency
department, often with admission to hospital for
observation has been followed in the past. Teasdale1 has
quantified the risks of intracranial haematomata. Various
protocols for management now exist, including an ‘on-line’
version in New Zealand.2 Before considering such
protocols it is essential that the diagnosis of TBI is made in
a systematic fashion. This is important also for the
collection of reliable individual and population data. The
nature of New Zealand’s accident compensation system is
such that a reliable diagnosis of TBI can have important
implications for subsequent management, particularly
where work loss is concerned. Hospital admission and
discharge diagnoses of TBI may not be reliable,
particularly as there is no single International Classification
of Diseases (ICD) code for TBI. Alcohol excess can mimic
features of TBI and the two situations can co-exist.

We investigated the accuracy of hospital admission and
discharge data for TBI in a prospective study of patients
admitted to Hutt Hospital over a six-month period with an
actual or potential diagnosis  suggesting TBI. We attempted
to clarify how frequently alcohol was involved.

Methods
All patients admitted to Hutt Hospital between 1 February 1997 and 31
July 1997, 15 years and above were studied. Any patient with an admission
diagnosis suggestive of TBI: eg ‘TBI’, ‘head injury’, ‘concussion’, ‘skull or
facial fractures’, ‘multiple trauma’, ‘motor vehicle accident’ was reviewed.
Admissions were checked from daily hospital admission records. In
addition, frequent (often daily) contact was made with surgical, orthopaedic
and plastic surgical wards to identify patients the ward staff felt might have
had a TBI even if this was not specified as a diagnosis. If the patient had
been discharged, for example over a weekend, the case notes only were
reviewed. Hutt Hospital is a general hospital without a neurosurgical
service: all patients requiring neurosurgical management are transferred to
Wellington Hospital or taken there directly.

Demographic and clinical details at presentation were abstracted from
the case notes. Comments about the presence of alcohol from the

emergency department or hospital notes and results of blood alcohol
estimations were noted. A standard diagnosis of TBI used in a large study
in the USA was adopted viz: “external mechanical force causing damage
to brain tissue as evidenced by loss of consciousness, post-traumatic
amnesia, or objective neurological findings that can be reasonably
attributed to TBI on physical or mental status examination, with or
without skull fracture”.3 The Glasgow Coma Score (GCS) on admission
was used to grade TBI into mild (13-15), moderate (9-12) and severe (<9)
categories.4 Discharge lists of all patients discharged during the study
period with ICD-9 codes possibly relating to TBI (800-801.99, 803-
804.99, 850-854.19) were reviewed. The discharge codes were compared
with the admission diagnosis and whether the person met the standard
definition of TBI adopted for this study.

Results
During the six month period of study, 65 patients with the
diagnosis of TBI were admitted. Of these, 21 (32.3%) met
the criteria for diagnosis of TBI, hereafter referred to as
‘Definite TBI’. A further eighteen patients, not admitted
with a diagnosis of TBI, met the TBI criteria. There  were
therefore 39 cases of ‘Definite TBI’ (Table 1).

Table 1. Demographic details and admission diagnoses for 39 ‘Definite
TBI’ cases.

Age (years): mean (range) 35.3 (15-83)
Male n (%) 27(69.2)
Mechanism of injury: (n,%)

Fall 15(38.5)
Car crash 7(17.9)
Assault 7(17.9)
Motorcycle crash 3(7.7)
Bicycle 3(7.7)
Sport 3(7.7)
Pedestrian 1(2.6)

Admission diagnosis
TBI 21(53.8)

Other injuries
fractures, multitrauma, 10(25.6)
Skull fracture 5(12.8)
Further investigation 3(7.7)

Severity of TBI: (n, %)
Mild 24(61.2)
Moderate 6(15.4)
Severe 3(7.7)
Not specified 6(15.4)
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There was considerable overlap between admission and
discharge  diagnoses of TBI (Table 2). Only 14/39 (35.9%)
of ‘Definite TBI’ cases were identified at both admission and
discharge. Perhaps more importantly, discharge diagnosis of
TBI identified correctly only 26/39 (66.7%) of definite
cases, with 34/60 (56.7%) cases with a discharge diagnosis of
TBI not meeting our criteria. Six out of 39 ‘Definite TBI’
cases (15.4%) were not identified by either admission or
discharge diagnosis. Of the 44 (67.7%) patients admitted
with a diagnosis of TBI who did not fulfil our criteria for
‘Definite TBI’, four had no convincing evidence of trauma
to the head, 31 had no neurological deficit (of whom 21
were documented as ‘intoxicated’ on admission) and a
further nine had neither convincing evidence of trauma to
the head, nor a neurological deficit. These relationships are
displayed graphically in Figure 1. Of the six cases of definite
TBI not identified either at admission or discharge, the
discharge diagnoses included: acute confusion (1), fractured
cervical vertebrae (2), fractured mandible (1), multiple limb
lacerations (1) and collapse (1).

Table 2. Distribution of cases by admission and discharge diagnosis  of
TBI

Definite TBI, n= 39 (%)
Identified on admission 21(53.8)
Identified on discharge 26(66.7)
Identified both admission and discharge 14(35.9)
Identified neither admission or discharge 6(15.4)

Admission diagnosis TBI, n = 65
Definite TBI 21(32.3)
TBI not confirmed 44(67.7)

no definite trauma to the head 4
no neurological deficit 31
neither definite trauma to the head nor neurological deficit9

Discharge diagnosis TBI, n = 60
Definite TBI 26(43.3)
TBI not confirmed 34(56.7)

Alcohol involvement. 30 of the 65 patients (46.2%)
admitted with the diagnosis of TBI showed clinical evidence
of having taken alcohol. Of these only twelve (18.5%) had
their blood alcohol concentration (BAC) measured; ten of
whom were grossly intoxicated (>30 mmol/L) and six had a
BAC greater than 43.4 mmol/L. The average BAC was 47.1
mmol/L (range 14-104 mmol/L). 92% of patients tested had
a BAC greater than 17.4 mmol/L which is the legal level for
driving in New Zealand. Of the patients with alcohol
involvement, 6/30 (20%) met our criteria for ‘Definite TBI’,
two of whom actually had their BAC measured.

Discussion
A hospital-based study of this type is not designed to answer
the question of TBI incidence as most cases, especially of
mild TBI, never present to hospital. What this study does
highlight however, is a problem with establishing the
diagnosis of TBI in hospitals, which presumably also applies
in the community. Furthermore, hospital discharge coding
for TBI is inaccurate. Relying on medical records staff to
code cases using ICD numbers without providing some
direction as to an appropriate code is a major part of the
problem. There are wide variations in the way in which
hospitals and staff code brain injury hospital discharge
diagnoses. Teasdale comments “unfortunately in the
International Classification of Diseases, there is no single
code for head injury, which is covered by up to ten rubrics,
that are not mutually exclusive and that are related to
pathological rather than clinical features”.5 Hospital staff
may code TBI as ‘concussion’ (ICD -9 code 850) or
‘intracranial injury of other and unspecified nature’ (ICD-9
code 854). Six different ICD-9 codes were used to code TBI
at Hutt Hospital, the two most common being 850 (31%)
and 854 (35%). Furthermore misclassification occurs when
TBI may not have been the principal admission diagnosis.
This is particularly likely for patients who have sustained
multiple injuries that include mild TBI – patients may be
coded according to their most severe injury and brain injury
may be listed as a secondary diagnosis or omitted altogether.
Supporting this claim is the substantial percentage of TBI
associated deaths not recorded as such in a large study of
multiple causes of death.6 Another concern in identifying
TBI patients from ICD discharge data is if patients with
injuries to the face and scalp (ICD-9 codes 802 and 804) are
included. In the absence of neurological involvement their
inclusion would tend to overestimate brain injury statistics.

Another factor is the difficulty of achieving a clear
diagnostic decision in individuals who present with alcohol
intoxication. The similarities in the clinical presentation of
alcohol intoxication and TBI makes it difficult to
distinguish clinically between the two. This dilemma has
been well described.7-10

In this study, a high proportion (46%) of the hospitalised
TBI patients were affected by alcohol, in agreement with
other hospital-based studies of TBI with rates of 40% to
66%.7,9 Two-thirds of the patients admitted with a diagnosis
of TBI, not meeting our criteria because there was no definite
neurological deficit, were intoxicated. It is possible that some
of these actually had TBI but either no neurological deficit
was present or a deficit was not documented. The GCS is
unreliable in alcohol intoxicated patients, particularly where
alcohol levels exceed 43.4 mmol/L. (200mg/dL),7,8 and has the
potential to result in overestimation of TBI incidence (and the
level of severity). In our study, six of the 12 patients whose
BAC was measured had blood levels greater than 43.4 mmol/
L.7,9 Depression of the conscious level occurs at blood alcohol
levels of around 43.4 mmol/L, suggesting that if the BAC is
below 43.4 mmol/L,7,9 alteration in the consciousness level
should not be attributed to alcohol alone.

The Privacy Act (1994)11 is often cited as a reason for not
measuring the BAC in New Zealand. However the Privacy
Act does not preclude collection of blood for subsequent
estimation of the BAC as long as it is used by clinicians “for
no purpose other than that for which it was collected”, that is
to aid diagnosis of brain injury (Rule 10). Misunderstanding
typically surrounds Rule 3 which states that “the individual
must know who is collecting the information, why, who will
have access to it, where it will be stored ...”. If the information
being collected is deemed “necessary for carrying out our
lawful functions and activities”, which includes the health care

Figure 1. Venn diagram showing overlaps in admission, discharge
and ‘definite’ diagnosis of TBI.
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and treatment of an individual (Rule 1), then consent from the
individual is not required. Estimating the BAC to assist
diagnosis of brain  injury complicated by alcohol involvement,
appears to fulfil this requirement. However, provision of the
BAC to any other individual for purposes other than for
diagnosis, would require the consent of the individual
concerned or their representative if they are unable to give
authority themselves (Rule 10).

The ethanol concentration in a breath sample can be
analysed within minutes by simple electrochemical oxidation
thereby providing the clinician a quick indication of  BAC. If
required, a BAC can be analysed in around 30 minutes by a
trained technician. Considering that problems with the
diagnosis, assessment, and treatment of brain injuries occur in
the few hours after arrival at the emergency department, a BAC
test can be an effective, and cost-effective diagnostic tool.

We believe that if the situation with TBI diagnosis and
discharge coding at Hutt hospital is mirrored throughout
New Zealand hospitals, and we have no reason to suggest
otherwise, a new approach is required. All patients in whom
TBI is suspected, and this includes those involved in falls,
motor vehicle accidents, with major fracture and
unexplained loss of consciousness, should be assessed against
the following criteria. First, evidence of external force to the
head (such as lacerations, bruising) or evidence of
deceleration force to the brain without signs of external
trauma (eg car crash). The history from a witness (eg a
punch to the head) may be vital. Second, evidence of
neurological impairment including reduced conscious level,
presence of amnesia, other cognitive impairments, motor or
sensory deficits or cranial nerve signs. GCS must be assessed
and recorded. Witnessed accounts of loss of consciousness
constitute a neurological impairment. Third, evidence of
alcohol involvement, preferably with measured alcohol level.

A diagnosis of ‘Definite TBI’ would be made if the first
and second criteria applied without the third, ie nil, or
minimal alcohol involvement to explain any neurological
impairments. If the BAC was < 43.4 mmol/L, depression of
conscious level would be assumed not to be due to alcohol
alone. A diagnosis of ‘Definite TBI’ could be made if the
first and second criteria applied and the BAC was > 43.4
mmol/L as long as the neurological impairments could not
reasonably be attributed to alcohol alone.

All other cases would be described by their component
parts eg, external force to the head without definite signs of
neurological impairment. This would include unwitnessed
loss of consciousness as the only neurological impairment or
unexplained neurological impairment (such as depressed
level of consciousness) without definite evidence of external
force to the head. Alcohol intoxication would be a possible
explanation as would TBI, however this could only be
labelled ‘Possible TBI’.

To aid accurate discharge coding (see below), the period
of time that the person was unconscious should be
documented. An arbitrary definition of ‘unconscious’ would
be GCS < 9.12

Discharge coding for definite and possible TBI within the
ICD-9 framework has been problematic. It is possible that
the introduction of the ICD-10 coding system, especially the

Australian modification (ICD-10-AM)13 in use in New
Zealand hospitals from July 1999, provides an opportunity to
improve the accuracy of discharge coding for TBI. Our
suggestion (which is in line with the Australian Coding
Standards of the ICD-10-AM13) would be to adopt ICD-10-
AM code S06.0 (‘concussion’) as the only code for ‘Definite
TBI’. This code can be further defined according to the
period of unconsciousness (eg S06.02 is “concussion with
loss of consciousness less than 30 minutes”). This will allow
a crude approximation to injury severity. Any co-existing
pathological diagnoses (eg skull fracture, intracranial
haematoma) would be additionally coded. ‘Possible TBI’
would be coded as Z04.5 (“observation suspected concussion
(cerebral)”). Furthermore, the code S06.9 (“intracranial
injury, unspecified”) would not be used in the coding of
TBI, either definite or possible. Use of code S09.9
(“unspecified injury of head”) for ‘Possible TBI’ seems likely
to lead to confusion rather than clarification and should also
be avoided. For this to happen, doctors will need to avoid
using the non-specific terms ‘head injury’ or ‘closed head
injury’ when they mean ‘traumatic brain injury’ (ie there is
definite evidence of neurological impairment).

None of the foregoing should necessarily change the way
‘Definite’ or ‘Possible TBI’ is managed in our hospitals,
except that documentation of assessments and diagnosis may
improve. Guidelines for the management of TBI are
available2,14,15 and underline the principal consideration of
identifying and managing those patients at significant risk of
secondary complications (particularly intracranial
haemorrhage), whilst providing information to patients with
‘uncomplicated’ TBI that may help them manage some of
the frequent, troublesome symptoms that result.
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Harden and Laidlaw1 argue that the need for continuing
medical education is well documented, but the challenge is
to make sure it is effective. The acronym CRISIS provides
the criteria for measurement of effectiveness: convenience,
relevance, individualisation, self-assessment, interest,
speculation and systematic. For many general practitioners,
the first category of convenience is the hardest to meet due
to workloads or distance from the provider. The Goodfellow
Unit diploma papers in emergency, sports and geriatric
medicine were first offered in distance learning mode in
1995, in response to demand for the diplomas from general
practitioners who were travelling in excess of two hours
every week to attend 30 two-hour seminars. Although formal
needs analyses were not undertaken before the diplomas
were offered, the Goodfellow Unit’s assumptions about their
learners included a belief that doctors were highly motivated
to learn, would have no obvious gain for studying and were
taking the course to develop their sense of professionalism
and to do their jobs better.

Little is known about why doctors undertake postgraduate
study and how they prefer to learn, although professional
motivation and the need to update knowledge and skills in
the work environment have been identified as reasons2-4 both
here and in the United States. In addition, New Zealand
doctors’ preferences for postgraduate courses5 over seminars
or personal reading have been identified. In New Zealand,
Dovey et al5 in their survey of general practitioner’s opinions
of continence care training found that 58% of general
practitioners preferred enrolment in postgraduate courses as
a method of training over attendance at seminars (38.7%),
lectures (12.1%) or obtaining necessary knowledge through
reading medical journals (28.6%).

Rowntree6 argues that distance learning packages can
enable people to learn without being in the presence of a
teacher or other learners, to learn where and when they
choose and at their own pace, to choose the learning
sequence, to assess their own progress and to develop their
capacity for independence and self-reliance as a learner. Not
all packages will have all features, but successful distance
learning packages will have many of these features and will be
designed for specific learners, with a specific purpose in mind.
Appropriate instructional design is used to promote a
teaching:learning relationship with the student, which
recognises and builds on previous learning and enables
opportunities for feedback and self assessment. Learning
opportunities which include possibilities for self direction

have been proposed as appropriate instructional design for
general practitioners who have knowledge of the discipline,
and a sense of personal responsibility and commitment to
learning, but different experiences, backgrounds,
proficiencies, and interests.7 However, as Lott8 points out,
many isolated general practitioners suffer from ‘distance
impairment’ which can be seen as an obstacle to lifelong
learning. The challenge for the distance educator is to provide
CME at a distance which overcomes the obstacles of isolation.

Methods
A course evaluation form was sent to all students (73) who enrolled in the
Goodfellow Unit diploma papers. The survey was designed by the
principal authors and checked for content and ambiguity by the course
coordinators and the administrators for the diploma papers. The survey
was based upon questions asked in Massey University’s extramural
SECAT form, which is designed to evaluate the effectiveness of content,
administration and teaching at a distance; the previous evaluation form
used for the Goodfellow Unit diploma papers, and previous surveys of the
learning needs of isolated/rural general practitioners designed in the
Goodfellow Unit.

The questionnaire collected demographic information on where
students had trained, how many years it had been since they graduated
and their reasons for studying now. It also examined the effectiveness of
the content and delivery of course content, the appropriateness of
assessment, and students’ typical methods of studying. Finally, the survey
examined which learning formats students preferred in distance mode.
Many of the questions asked students to respond to positive statements
on a five point scale from  1 = “strongly agree” to 5 = “strongly disagree”.

Students were sent one targeted follow-up letter and a reminder was
included in the diploma newsletter. An administrative assistant in the
Goodfellow Unit entered the responses into an EXCEL database, and
descriptive statistics were obtained for all students and subgroups of each
diploma. Responses to open-ended questions were coded separately by
the principal investigators and the results compared and discussed.

Results
From the 73 questionnaires sent to students, 46 replies were
received: 22 (from 33 enrolled) emergency medicine;
fourteen (from 23 enrolled) sports medicine; and ten (from
seventeen enrolled) geriatric medicine. A further two
questionnaires were returned by the Post Office and a late
response was received after the analysis was completed.
There was little response to the follow-up letter or the
newsletter reminder.

Five to ten years was the most common period of years
since graduation (30.4%), followed by more than twenty
years (21.7%) and less than five years (19.6%). The
remainder was spread evenly between eleven to fifteen and

Learning by distance for general practitioners: students’ experiences of Goodfellow

Unit diplomas

Claire J McLachlan-Smith, Research Fellow; Jocelyn M Tracey, Honorary Associate Professor, Goodfellow Unit,
Department of General Practice and Primary Health Care, Faculty of Medicine and Health Sciences, University of
Auckland, Auckland.

Abstract
Aim. To examine students’ reasons for studying and their
learning experiences in the Goodfellow Unit postgraduate
distance learning diplomas.
Method. A survey was sent to all students currently
enrolled in the Goodfellow Unit diplomas in emergency,
sports and geriatric medicine.
Results. The response rate was 63%. Students had enrolled
to gain more skills on their present job for personal
satisfaction or for personal interest. Students reported
NZ Med J 2000; 113: 187-9

difficulties in fitting study into already busy lives, but general
satisfaction with the learning format of videotaped lecture
sessions plus written study guides. They also reported having
to develop a different method of learning from their
undergraduate study methods. Students predicted a number
of ways of improving learning outcomes.
Conclusion. Distance learning is a viable option for busy
general practitioners, as long as it can be self paced,
practical and relevant to the work situation.
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sixteen to 20 years. The University of Otago School of
Medicine was the most frequent site of original medical
training (45%), followed by Auckland (21%). Fifteen
students (32%) had trained in overseas medical schools.

Primary reasons for enrolling for the Goodfellow diplomas
included updating and improving knowledge and skills (54%),
a personal interest in the subject studied (22%) and gaining a
useful qualification (15%). Students also responded that the
following factors had influenced their decision to enrol:
needed more skills on present job (76%); personal satisfaction
of further study (95%); and personal interest in the topic
(86%). Factors which did not influence the decision to enrol
were: gaining a qualification (78%), promotion or job
opportunities (56%) or salary increase (91%).

In terms of the format, content and quality of the courses,
students either strongly agreed (45%) or agreed (38%) with
the statement that the “overall quality of the course was
high”. 31% of students strongly agreed and 57% agreed that
the courses had clear learning objectives. 59% of students
agreed that the format of videos and folders was easy to use,
while 34% strongly agreed. Equal numbers of students
(44%) strongly agreed or agreed that the videos and
handouts were relevant to the course. Note that three
students (6%) neither agreed nor disagreed, and two
students (4%) disagreed. It was useful to note that 64% of
students agreed that the background readings were useful
and relevant, while 15% strongly agreed, 13% were neutral,
and 6% disagreed. 53% agreed that the amount of
assessment was appropriate, while 55% agreed that the type
of  assessment was appropriate.

Three to five hours (41.3%) was the most frequent
number of hours per week that students spent studying,
followed by eight to ten hours (23.9%) and five to eight
hours (21.7%). The average number of hours spent studying
was approximately seven hours per week. Students studied
on average 10.8 occasions per month, with a range from two
to 30 occasions.

Students cited a few problems associated with using videos
and written materials, which included the following:
technical problems (15%) such as quality of the video
recordings; understanding the relationship between the
video lecture and the supplied readings (11%); learning
difficulties (15%) such as difficulty applying techniques
without practice opportunities; and lack of opportunity to
interact with other students (4%).

Students were asked to describe their usual method of
studying the paper. The majority watched videos and took
notes (76%), read the folder material and annotated it
(65%), read the folder material and took lots of notes (19%),
read only (17%), only watched videos (15%), only took
notes when revising or writing assignments (4%) or never
referred to the study material (4%). Some students
responded to more than one method of studying, and the
most frequent combination was to watch the videos and read
the material and take notes. When students received their
package of videos in the mail, 29 (63%) watched them at
irregular times, sixteen (34%) watched them at regular study
periods, while one person watched them at once.

Students were asked if some other features of open,
distance and flexible learning materials would aid learning.
Activities, exercises and self-review tasks would help
according to 27 students (58%), while a further eight (17%)
said they may be helpful. Other useful features included a
self paced learning manual (21% yes, 51% maybe), and
regular discussion with other students via email or internet
chat rooms (29% yes, 42% maybe).

The course lecturers wanted to find out if students used
the written materials and the videos when they prepared

their case studies later in the diploma: in fact 76% of
students intended to use them. Students stated that they
would use the materials and videos for revision, as a guide to
best practice and as a reference source.

Course lecturers also wanted to know whether students
thought that an examination was a useful assessment
method. 79% stated that it was, with reasons given that it
helped to assess progress, to consolidate learning and to aid
motivation. The remaining 21% who did not consider the
exam useful, gave reasons which queried the relevance and
validity of multi-choice questions and the appropriateness of
the exam to assessing core content.

In terms of revising for the exam, 33 students stated that
they re-read study material (76%), 25 stated that they re-
read and summarised study notes (54%), and 21 stated that
they revised the videos (45%). Given that two-thirds of
students had already stated that they read or view and take
notes, this is quite an intensive revision method.

Video taped lecture sessions were rated most frequently as
“most preferred format”, followed by CD Rom plus study
guides, audio-tapes plus study guides and then study guides
only. Teleconferences plus study guides, email or internet
discussion lists plus study guides, and then internet only
courses were the least preferred formats.

65% of students stated that they had had to use a different
method of study as a post graduate distance student than
they had used during their medical training. A third (28%)
of the reasons concerned finding time to fit study around
work and a family, while a further 22% stated that they
needed to have more self motivation and self direction in
order to be successful in their study. Other differences
included having less interaction with students and tutors
(12%), finding distance study a harder or worse method
(14%), while 17% found being able to review the lecture
tapes a bonus for studying. The remainder considered that
there was a different purpose to studying than before.

Discussion
Study design. The survey was primarily designed to evaluate
the effectiveness of the diploma programme. The
questionnaire was not tested for reliability because of the
range of topics covered and the varying question formats
required. However, as the questionnaire was based upon
previous research on why doctors study, a reliable and
established student evaluation format, and was critiqued
extensively by general practitioners in the Department of
General Practice prior to release, we consider the format to
have high content validity. The survey design assumes the
accuracy of  self-reporting and recall of participants. Curry
and Purkis9 have provided evidence of the accuracy of self-
reporting of doctors regarding educational activities.
Principal findings. Students are enrolling in the diplomas
for intrinsic reasons: to improve their knowledge and skills
of the topic, because they considered that they needed more
skills for their present job, or simply for personal
satisfaction. Extrinsic factors such as promotion or financial
advancement were unlikely to have influenced their reasons
for studying. Most students liked and preferred the package
format of videotapes and relevant readings and considered
the assessment methods fair and appropriate. Students
dedicate an average of five to eight hours per week to study,
but at irregular times to fit in with their personal and
professional lives. Students had had to develop different
methods of study to cope with isolation from other learners
and the complexity of a busier life. These results are similar
to those of Fox, Mazmanian and Putnam2 who found that
practising doctor’s in the United States reasons for studying
were primarily professional motivation. Reasons included
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the desire for enhanced competence (24%), the perception
that the clinical environment pressed for change (14%), or
personal motivations such as career development (8%),
financial gain (9%), improving relationships with peers
(11%), or responding to new regulations (11%). Similarly,
Tracey, Arroll and Richmond3 in their study of changes in
CME uptake following re-accreditation in New Zealand
found the most important reason for attending CME was
awareness of needing an update. Rural doctors were more
likely to rank whether the topic looked interesting and then
logistical factors (time, location).

The results also parallel the results of McLeod’s4 analysis
of general practitioners’ self-perceived needs for continuing
medical education in geriatrics. McLeod found that the
primary reason (stated by 44.25% of 379 respondents)
general practitioners attended CME was to develop, update
or extend their knowledge of geriatrics. The primary barrier
for all GPs to attending CME was practice responsibilities,
followed by the courses being too far away, and then not
having time available and the times being unsuitable.
Proportionally more rural GPs cited “course too far away”
(82.5%) and “practice responsibilities” (71.4%) as barriers to
CME. Ranked barriers to distance learning in order for both
all GPs and rural GPs were “no experience with distance
learning”, “no time available” and “practice responsibilities/
demands”. The preferred learning format for all GPs in
order was interactive seminar/workshop, problem solving or
case studies and then interactive seminar/workshop
weekend. Rural GPs ranked interactive seminars/workshops
in the weekend first, but the same preferences. The
preferred distance learning methods for all GPs and also for
rural GPs were videotapes, self-instruction workbooks and
multi-media computer programmes.

The primary concern raised by the survey was the choice
of assessment methods, particularly the examination.
Although students liked the practical assessments, they
queried the relevance of having a multi-choice examination
to assess knowledge, understanding and ability to apply core
content to their work situations. One response has been to
change to a short answer examination method, focussing on
application of knowledge. Other concerns include the link
between the materials and the practical application, and the
difficulties and isolation experienced by students studying
for the first time without a class group.

Despite these concerns, the most important finding for the
diploma papers is that there is general satisfaction with the
current offering of diplomas in emergency, sports and geriatric
medicine by distance learning. Furthermore, distance learning
is a real and viable method of gaining further knowledge and
clinical skills for this group of general practitioners. It is a viable
option for busy general practitioners, as long as it can be self
paced, practical and relevant to the work situation.
Future Directions. There are opportunities for further
development of the study materials using models of
instructional design identified as being particularly effective
for distance education.6 Given that students do the bulk of
their study away from their materials in clinical experiential
work, Rowntree’s ‘reflective action guide’ model of
instructional design would be a good place to start in terms

of further development of materials.6 Similarly, Vygotsky’s10

theory that people learn through internalisation of their
interaction with others more competent than themselves
would provide an appropriate theoretical base for
instructional design, given that the training is essentially an
apprenticeship between the student, their clinical supervisor
and the course coordinator.

Although students identified using the Internet as their
least preferred learning format, there are great opportunities
for further use of technology to provide more resources
(such as images on CD Rom) and greater student contact
using Internet chat rooms or email lists. This could reduce
general practitioners’ isolation, and provide discussion with
other colleagues, as well as possibly making the delivery of
course materials more cost effective. Anecdotal evidence
suggests that only 25% of the general practitioners enrolled
in these courses currently use email or the Internet
regularly, but recent research suggests that students will use
a technology if there is a compelling reason for doing so.11

Although use of technology offers great potential for
learners, both staff and students need additional training to
fully realize this. Furthermore, use of technology
necessitates reconceptualisation of course structures,
assessment and roles of lecturers and students, in order to
make a successful conversion away from a slightly modified
campus based course to an effective flexible learning
experience. These courses have succeeded essentially against
the odds, but primarily because they are the only way for
these doctors to learn, and because the students have not
previously used the other available media for flexible
learning.

There is undoubtedly a need for distance education for
primary health care in New Zealand. The future will see
further development of the current diplomas, further
research into how best to promote learning at a distance for
health professionals, and further marketing of the credibility
and the value of the distance learning package for CME.
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Cardiovascular disease is the commonest cause of death in the
developed world, and its prevalence in the developing world
has increased rapidly in recent years.1 In New Zealand in 1996
there were 9581 deaths from cardiovascular disease,2 and with
the aging of the population, the prevalence is expected to
increase. The underlying pathogenesis of atherosclerosis
relates to the response of the arterial wall to a variety of
influences. Classic risk factors such as smoking, dyslipidaemia
and hypertension are well established, but do not completely
explain the development of the different stages of the disease
and its complications, such as acute thrombosis resulting from
plaque rupture or fissuring, which may lead to sudden death,
acute myocardial infarction or unstable angina.3

The inflammatory and infective aetiologies of
atherosclerosis
Two related aspects, the inflammatory and infective
components of the pathogenesis of atherosclerosis, have
received considerable attention recently. In the Physicians’
Health Study, the baseline concentration of C-reactive
protein, an acute phase reactant and marker of
inflammation, predicted the risk of future myocardial
infarction and stroke.4 Primary treatment with aspirin, which
has anti-inflammatory effects, reduced the risk of
myocardial infarction by 58% in physicians with the highest
quartile of C-reactive protein levels and by 14% in those
with the lowest quartile of C-reactive protein levels.4 The
European Concerted Action on Thrombosis and Disabilities
Angina Pectoris (ECAT) Study, which followed-up patients
with established coronary disease, also reported that C-
reactive protein levels correlated with cardiovascular events
over three years.5

Elevated C-reactive protein levels are often found in
patients with acute coronary syndromes, but have been
shown to be unrelated to activation of the haemostatic
system6 or to the severity of underlying atherosclerosis,
myocardial necrosis or prolonged ischaemia.7,8

As reflected by high C-reactive protein levels and other
pro-inflammatory cytokines,9 underlying inflammation
appears to be a major component of the pathophysiology of
atherosclerosis, and acute ischaemic events could reflect
exacerbation of a chronic inflammatory state.10 Markers of
inflammation, such as C-reactive protein, have been shown
to be of prognostic value in patients with acute coronary
syndromes,7,11,12 and may supplement other biochemical
markers, such as troponin T, in risk stratification.13 In the
Cholesterol and Recurrent Events (CARE) Trial,
biochemical evidence of inflammation after myocardial
infarction was found to be associated with an increased risk
of recurrent coronary events, and this risk was reduced by
pravastatin.14 This issue of whether pravastatin has an
independent anti-inflammatory effect, and the possible
relationship between the anti-inflammatory and lipid effects
of lipid-lowering drugs, need to be studied further.

The incidence of myocardial infarction increases in the
winter months. This may be related to the thrombotic
effects of increased fibrinogen levels associated with chest
infections.15 Elevated fibrinogen levels have been shown to

be an independent risk factor for coronary artery disease.16

In prospective epidemiological studies of atherosclerotic
patients and healthy subjects, baseline abnormalities of
fibrinogen16,17 have been associated with an increased risk
of acute thrombotic disorders. In patients with unstable
coronary disease, elevated fibrinogen levels have also been
shown to predict a worse outcome.18,19 The hypothesis that
infection is related to atherosclerosis has been suggested
since the late 1970s, when chickens infected with an avian
herpes virus developed florid vascular disease similar to
human atherosclerosis.20 Since then, there have been
various reports associating infective agents, such as
cytomegalovirus, herpes virus, Chlamydia and Helicobacter,
with atherosclerosis in man, based mainly on sero-
epidemiological evidence and also, in some instances, on
direct demonstration of the organism in vascular lesions.
Thus it is possible that chronic low-grade infections and a
chronic inflammatory state are linked to increases in
plasma fibrinogen concentrations and other inflammatory
markers in the pathogenesis of coronary artery disease.21

Can Chlamydia pneumoniae cause atherosclerosis?
In the past few years, much clinical attention has been paid
to Chlamydia pneumoniae and the possibility that it may be an
aetiological agent in atherosclerosis, and several
interventional studies using macrolide antibiotics are being
undertaken in patients with established coronary disease.
Chlamydia pneumoniae is an intracellular organism
responsible for respiratory infections, which are often
subclinical. A study in Finland in 1988 showed that patients
with coronary disease were more likely to be seropositive
against the organism than controls without coronary
disease.22 In the Helsinski Heart Study, patients with a raised
IgA titre against Chlamydia pneumoniae or the immune
complex containing the chlamydial antigen were more likely
(odds ratio 2.3) to have cardiac events in the next six
months.23 In addition to other sero-epidemiological
evidence,24,25 histological studies have directly demonstrated
the presence of Chlamydia in atherosclerotic lesions using
immunohistological techniques or polymerase chain
reactions.26,27 In coronary arterial segments taken at autopsy,
Chlamydia has been found in the lipid-rich core of the
atherosclerotic plaque within the macrophages and smooth
muscle cells, but not in the adjacent normal arterial
segments.26 Chlamydia has also been found frequently (79%)
in specimens from atherosclerotic lesions in patients with
angina, but rarely (4%) in patients without demonstrable
atherosclerosis.27 Animal studies have demonstrated
accelerated atherosclerosis due to Chlamydia pneumoniae in
both a rabbit model28 and a mouse apolipoprotein-E
knockout model of atherosclerosis.29

Caution is required in the interpretation of these data, as
publication bias may have favoured reports of positive
associations, and more recent clinical studies have not fully
supported the hypothesis that Chlamydia might be an
aetiological or promoting agent of atherosclerosis and/or a
precipitator of plaque rupture. For example, in a study of
asymptomatic carotid atherosclerosis in 983 normal subjects,
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there was no association between Chlamydia seropositivity
and the intimal-medial thickness of the carotid arteries or
the presence of plaques.30 In a histological study with
systematic dissection of all three coronary arteries in 33
autopsy subjects, Chlamydia pneumoniae was frequently
detected in the atherosclerotic plaques by polymerase chain
reaction, but its distribution did not correlate with the
severity or extent of coronary disease.31 A recent report on
15 000 subjects participating in the Physicians’ Health Study
indicated that seropositivity for Chlamydia pneumoniae did
not predispose to the risk of myocardial infarction over
twelve years of follow-up.32 However, this study cohort may
not be representative of other populations because of
differences in health standards, socioeconomic conditions
and possibly even host responses to pathogens.33

Randomised trials. In a study of 60 patients with high
chlamydial antibody titres after myocardial infarction,
obtained by screening 220 consecutive male patients,
treatment with either a three-day course of azithromycin (500
mg/day) or two such courses three months apart was
associated with lower cardiovascular event rates over eighteen
months of follow-up.34 There was a fourfold increase in events
in untreated seropositive patients (odds ratio 4.2, confidence
interval 1.2-15.5) compared with seronegative patients, while
the treated seropositive patients had no increase in events
(odds ratio 0.9, confidence interval 0.2-4.6).34 In a multicentre
study, 202 patients with unstable angina and non-Q-wave
myocardial infarction were randomised regardless of their
baseline chlamydial seropositivity status to receive
roxithromycin (300 mg/day) for 30 days, or a placebo.35

Clinical events were significantly reduced in the first month.
The primary endpoints of cardiac death, myocardial infarction
and severe recurrent ischaemia occurred in 2.2%, 2.2% and
5.4% of the placebo group, respectively, versus 0%, 0% and
1.1% of the roxithromycin group, respectively.35 Six months
after the initial treatment, there was still a trend towards
benefit with roxithromycin.36

In these studies, the incidence of events was relatively high
in the patients who were not treated with macrolide
antibiotics, while those who were treated received only a
short course of antibiotics. In the more recent Azithromycin
in Coronary Artery Disease: Elimination of Myocardial
Infection with Chlamydia (ACADEMIC) Study, 302
seropositive patients with coronary disease were randomised
to receive either azithromycin treatment or a placebo for
three months. At six months, there was a reduction in
circulating markers of inflammation in those treated with
azithromycin, but no difference in Chlamydia antibody titres.
Nine patients receiving azithromycin versus seven receiving
the placebo had clinical cardiovascular events such as death,
non-fatal myocardial infarction or stroke, hospitalisation for
unstable angina or unplanned revascularisation.37

Other potential infective agents
The relationship between chronic infection with Helicobacter
pylori and vascular disease has been investigated in a number of
epidemiological studies. In a meta-analysis of nine studies
totalling about 2000 patients, a weakly positive association was
found with the clinical endpoints of non-fatal myocardial
infarction and death from coronary disease.38,39 In the Third
International Study of Infarct Survival (ISIS-3),40 two
substudies on the serologic evidence of chronic infection by
Helicobacter pylori were performed.39 One study compared 1122
young infarct survivors (mean age 44, range 30-49 years) with
1122 age- and sex-matched controls with no history of
coronary disease, and found that the infarct survivors were
more likely to be seropositive than the controls (42% versus
24%). The difference remained significant after adjustment for

confounding factors such as smoking, lipid levels, obesity and
socioeconomic status.39 Another study evaluated 500 pairs of
siblings, one sibling participating in the ISIS-3 Study and the
other with no history of coronary artery disease, and found 158
pairs with discordant Helicobacter pylori status. Of these 158
pairs, the seropositive sibling was one third more likely to be
the one with myocardial infarction.39 In contrast to studies of
Chlamydia pneumoniae, however, attempts to directly detect
Helicobacter in atherosclerotic lesions have not been successful.41

Animal studies and clinical cross-sectional epidemiological
studies have suggested a possible role of cytomegalovirus
and herpes virus infections in the development of
cardiovascular disease.42-44 In a population-based cohort
study of carotid intimal medial thickness, as measured by
carotid ultrasound,45 there was a trend towards higher
cytomegalovirus antibody titres in patients with increased
intimal thickness. However, a prospective case-control study
of healthy middle-aged male physicians found no
relationship between cytomegalovirus or herpes simplex
antibodies titres and future vascular events.46

Possible mechanisms leading to coronary disease
As in the case of peptic ulceration related to infection with
Helicobacter pylori,47 atherosclerosis may have a major
component of a chronic inflammatory condition with an
infective cause. However, unlike peptic ulceration, the
development of atherosclerosis and its clinical complications
takes many decades. Infective agents could have different
effects on the different stages of atherosclerosis from plaque
development to plaque rupture. Variability in the host-
pathogen interactions at the molecular and cellular levels,
involving different immune responses, may lead to variability
in the host’s susceptibility to the inflammatory activity and
the atherogenic potential of the pathogens.48 It is possible
that the overall risk of atherosclerosis caused by infection is
related to the number of atherogenic pathogens with which
an individual is infected over many years.

Acute inflammatory cytokines or other markers of chronic
infection, such as fibrinogen, may play mechanistic roles in
the different phases of coronary disease. Chlamydia
pneumoniae infection of vascular smooth muscle and
endothelial cells has been shown to upregulate cellular
expression of procoagulant proteins such as tissue factor and
plasminogen activator inhibitor-1, both of which are
important in the pathophysiology of acute coronary
syndromes.49 Treatment of Helicobacter pylori and Chlamydia
pneumoniae infection decreases fibrinogen plasma levels in
patients with coronary artery disease.50 Whether plasma
fibrinogen is a major link between chronic infection and
coronary disease,21 and how antibiotic treatment interacts
with this emerging link, needs to be further evaluated.

Atheromatous plaques that are prone to fissure or rupture,
with release of thrombogenic factors and development of
superimposed occlusive or non-occlusive thrombosis, often
have macrophages present at the sites of fissuring or rupture.
The macrophages could be there to phagocytose oxidised
low-density-lipoprotein, or because of the previous or current
presence of an infective agent. Regardless of whether they are
innocent bystanders or play an aetiological role, macrophages
can produce metalloproteinases, which lyse collagen and
could increase the propensity for plaques to rupture.51

The future
Further animal studies of atherogenesis are needed to
determine whether the different stages of plaque development
are related to different kinds of infection.  Clinical
interventional studies are currently underway to evaluate the
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effects of treatment on clinical events. The Weekly
Intervention With Zithromax Against Atherosclerosis-Related
Disorder (WIZARD) Trial is randomising 3500 patients with
prior myocardial infarction and Chlamydia antibodies to
receive azithromycin or a placebo once a week for three
months, and patients will be followed-up for two and a half
years. The Azithromycin Coronary Events (ACES) Trial is
randomising 4000 patients with coronary disease, irrespective
of antibody status, to receive  azithromycin or a placebo once
a week for one year, with a planned four-year follow-up.
These studies will help to determine the efficacy of macrolide
antibiotic treatment, although any beneficial effects of this
group of agents may derive from non-antibacterial
mechanisms, such as an anti-inflammatory action through
suppression of macrophage activity.52

The prevention and treatment of vascular disease may
include not only lifestyle modification, attention to
traditional risk factors, pharmacological therapies and
interventional procedures,53 but also therapies targeted
directly at culprit infective agents and/or their pathological
proinflammatory sequalae.
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The label ‘Occupational Overuse Syndrome’: time to change

Harry McNaughton, Senior Lecturer in Rehabilitation, Rehabilitation Teaching and Research Unit, Wellington
School of Medicine, Wellington.

NZ Med J 2000; 113: 193-4

Musculoskeletal symptoms, particularly pain, in the upper
limbs are common. From the “Health in Detroit” study1 we
know that in an adult population around 50% of people will
experience musculoskeletal symptoms at some stage during a
six week period. Of these, 22% will describe the
predominant site as “neck”, “shoulder”, or “hand/finger”
compared to 21% for “back” as the predominant site. About
50% of this symptomatic group describe the problem as
“somewhat serious” or “very serious”. There is no particular
reason to believe that the symptoms have become more
common, nor that the nature of the symptoms has changed
over the last decades. Dr Richard Asher, an English
physician, writing in 1957, describes the problem of how to
label the symptoms:

“We all see middle-aged women with restless, painful arms,
worse at night and worse after doing the washing. It is a common
condition and nobody really knows what causes it. Yet according to
the wide varieties of causes that are suspected, so is it given as
many names: brachial neuritis, the costo-clavicular syndrome, the
scalenus anticus syndrome, cervical rib, the carpal tunnel. This is
impossibly silly. If this condition had some reasonable name like
‘nocturnal brachialgia’ then we could profitably discuss whether it
was caused by a neuritis or by costo-clavicular compression or by
compression of the median nerve in the carpal tunnel.... However
sure of a cause clinicians may be, a diagnostic label must be
descriptive and not causal.”

This is exactly the problem we now have with the label
‘Occupational Overuse Syndrome (OOS)’. This article is
written to stimulate discussion as to whether use of the label
‘Occupational Overuse Syndrome’ should stop. What
follows is one perspective on this issue.

In New Zealand over the last three decades or so, as in
much of the ‘developed’ world, the idea that “injury is the
only way to explain musculoskeletal pain” has been widely
accepted by health professionals and the public. This applies
both to non-specific low back pain and arm pain.
Interestingly, in a general practice based British study
conducted between 1957 and 1960 assessing people with
acute back syndrome only 11% of men, and 4% of women
gave a history of causal strain or injury. The cause was ‘not
evident’ in 80% of men and 89% of women.2

We are familiar with the concept that unusual-for-that-
person activity (eg extended periods of gardening, study,
playing a musical instrument) can be associated with
discomfort either during, or following, the activity. When
we experience musculoskeletal discomfort at other times it is
understandable to consider (or ‘blame’) a particular activity
that may have ‘caused’ the pain in an attempt to rationalise
the process rather than accepting that intermittent
musculoskeletal discomfort is common and can occur
without obvious cause.

In pursuit of a label for the symptoms that embraces the
concept of injury, the medical profession, the Accident
Rehabilitation and Compensation Insurance Corporation
(ACC) and Occupational Safety and Health Service (OSH)
(in common with similar agencies overseas) have borrowed
the concept of ‘overuse’ particularly from sports medicine ie,
discomfort is associated with use, so prolonged discomfort
must be due to ‘overuse’. It is hypothesised that repetitive

actions, especially those associated with forceful movements,
can in some way ‘damage’ muscles, ligaments, nerves in a
way that the same actions performed in a non-repetitive
fashion do not. This has lead to various labels -  specifically
Repetitive Strain Injury (RSI) and Cumulative Trauma
Disorder (CTD). Because, the hypothesis continues, work is
considered to be the main source of such repetitive forceful
activities, issues of workers compensation become involved.
Various epidemiological studies, typically uncontrolled,
suggest types of work that are associated with high reporting
rates of arm symptoms with the main one in the public
consciousness being keyboard use, particularly data entry.3,4

In New Zealand, the presumed occupational aspect of the
problem has been further emphasised by including it in the
label - hence ‘Occupational Overuse Syndrome’ (OOS).

Thus, in New Zealand, we now label people with the
common symptom of arm pain as having ‘OOS’ indicating
to them that their work (and/or workplace) is hazardous,
that they are guilty of overusing some part of their body and
that some ‘damage’ or ‘injury’ has occurred. OSH polices
‘hazardous workplaces’ and is supported by recent court
judgements.5,6

The evidence
Is the evidence strong enough to support the contention that
occupation or overuse is causative in most people with arm
pain? In a word, no.

All the evidence that purports to show that occupation can
directly cause a syndrome of pain in the arms has major
flaws. These studies have recently been well reviewed by
Vender et al7 who suggest that the case for work-relatedness
is unproven. Barton8 et al come to a similar conclusion. The
for and against arguments for “cumulative trauma disorders”
(CTD) being occupationally caused are presented
respectively by Dr Susan Mackinnon9 and Dr Nortin
Hadler10 in a recent edition of the American Journal of
Hand Surgery. Hadler makes a strong case from published
research for refuting the suggestion that carpal tunnel
syndrome can be caused by occupation and implies that if
this link cannot be proven (given that it is one of the few
conditions under the OOS/CTD label that has some
measurable pathology) then the whole argument for OOS/
CTD as a valid description fails. The experience with RSI in
Australia in the 1980’s is also of interest where an epidemic
of RSI particularly among employees of a telephone
company suddenly stopped when a court decision cast doubt
on the occupational causation of the symptoms and
compensation was refused.11,12

Could the label ‘OOS’ be harmful?
The Council of the American Society for Surgery of the
Hand has published a position statement on “cumulative
trauma disorders and repetitive strain injuries”13 arguing
against using labels that imply proven links to pathological
processes when none exist:

“The American Society for Surgery of the Hand feels that the
diagnoses of ‘cumulative trauma disorder’ (CTD) and ‘repetitive
strain injury’ (RSI) are not appropriate and may actually lead the
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patient to believe that he or she has a condition that is something
more than the ordinary aches and pains of life... there is also a
tendency to assign a causal relationship to work for this pain when
there is a lack of epidemiological evidence”.

They argue against using specific diagnostic terms such as
tendonitis and tenosynovitis in the absence of oedema,
erythema or crepitation. They conclude:

“If patients are told they have one of these conditions, the
oppressive power of these words may lead them to believe they are
severely injured. A treating physician would do better to explain to
their patients that they have pain or fatigue that may or may not
be related to their occupation, but there is no definable diagnosis”.

At the time of the RSI controversy in Australia, the Royal
Australasian College of Physicians made a strong statement
criticising the use of the label ‘RSI’ and instead advocating
use of the term “regional pain syndrome”. That statement
advises that since “there is no evidence for tissue damage,
upper arm pain syndrome is more properly managed as a
pain problem rather than as an injury”.14

Time to change
If best management of most people with non-specific arm pain
(following the example of guidelines for the management of
non-specific low back pain) is activity and not rest, that
removing people from the workplace is generally
counterproductive, and that for a group of people with
symptoms that don’t settle quickly, psychosocial factors rather
than physical ones need most attention, shouldn’t we stop using
the label ‘OOS’? The following is a suggestion for changing the
way we label these symptoms, borrowing from the Quebec
Spinal Task Force classification of spinal disorders:15

1. Identify any specific pathology, in particular nerve
entrapment or inflammatory conditions and describe it
where possible (eg presumptive or confirmed carpal tunnel
syndrome, lateral epicondylitis).
2. In the absence of specific pathology, describe the symptoms
eg, non-specific right arm (or wrist, or shoulder) pain.
3. Indicate the duration of the symptoms (the Quebec Task
Force classification suggests <7 days, 7 days - 7 weeks, >7 weeks).
4. If the evidence in the particular case for a work-related
cause for the symptoms is compelling then say so eg, non-
specific right arm pain secondary to occupation Y, task Z.

Not only would this allow a more rational approach to
management of the symptoms for the individual, but would
help start the process of adequate data collection that is
needed to compare outcomes for similar patients managed in
different ways.

Management
There is little adequate published research to guide an
‘evidence-based’ approach to the management of arm pain.
The key features of any management approach should be to
identify important and/or treatable conditions, minimise
symptoms in the short term and try and prevent long-term
disability and handicap. The following suggestions mirror
the approach taken by recent guidelines for the management
of non-specific low back pain, including the NZ Acute Back
Pain Guide.16

1. Adequate assessment of the patient and their symptoms
with identification of any markers for serious disease (‘Red
Flags’) or specific conditions.
2. Referral where appropriate if Red Flags exist.
3. Further investigation, referral and/or treatment for
specific conditions (eg carpal tunnel syndrome) where
appropriate.

4. In the absence of specific conditions or Red Flags,
reassurance that no serious problem exists, that the
symptoms are common and generally get better quickly.
5. Symptom control where necessary with appropriate
medication such as regular paracetamol.
6. Advice that maintaining normal activities, including work is
recommended and that rest should be avoided. In some cases,
because of the type of work activities usually performed, some
degree of activity limitation for a short period can be discussed
but, if at all possible, it is in the worker’s best interest to stay at
work. In cooperation with the employer and, in some cases, a
health professional with special expertise in workplace design
and equipment, modification of equipment and work tasks may
make the workplace more comfortable and therefore the
symptoms more tolerable for the worker.
7. For patients whose symptoms are slow to settle,
psychosocial issues need to be considered. This may involve
such things as physical and psychological pressures in the
workplace, home, or a combination of these, and attitudes to
work and pain. These are covered fully in the booklet “Guide
to assessing psychosocial yellow flags in acute low back pain:
risk factors for long term disability and work loss”.17

The ergonomics industry has made a big contribution to
more comfortable workplaces. For people with arm pain,
ergonomic modifications can make work tasks easier to
tolerate. However, no convincing evidence exists that
ergonomic modifications to equipment, ‘micropause
software’ and similar tools can prevent episodes of arm pain
or prevent long term disability and handicap from arm pain.

Whose responsibility?
Employers need to consider how best to make their employees
both physically and psychologically comfortable in the
workplace. Insurers, occupational health and safety
organisations, medical and rehabilitation professionals need to
reconsider their predominantly physical approach to the
symptom of arm pain in the workplace and stop the
inappropriate labelling of people with non-specific arm pain as
having ‘OOS’. People with the symptom of arm pain need to
unlearn the idea that ‘pain means injury’ and instead recognise
musculoskeletal pain as a common symptom for many adults,
often of uncertain cause, that tends to settle quickly and for
which the best management is likely to be continued activity.
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In response to international debate and recommendations1-3

an expert workshop was held in Te Papa Museum,
Wellington in August 1999, to evaluate the scientific
evidence relating to red meat intake and risk of colorectal
cancer in New Zealand. Red meat is defined as the meat of
ruminant animals (cattle, sheep, deer, goats).

The group recognised that there could be a potential
conflict between scientific and industrial interpretations of
the information in refereed scientific literature. It was
perceived that open discussion of available evidence by all
stakeholders was both important and appropriate. It was
agreed that all conclusions must be based on published
credible science. Where scientific literature was lacking or
incomplete these were noted as possible research topics.

Key facts from the workshop:
• New Zealand has a high rate of colorectal cancer, with

approximately 2000 new cases occurring and
approximately 1000 deaths each year.4 The incidence of
colorectal cancer increases with age. Over 90% of
reported cases are in people over 50 years of age.5

• A lower incidence of colorectal cancer is reported for
Maori. The average annual age-standardised rate 1991-
93, per 100 000 (standardised to Segi’s world population)
being 25.9 for Maori and 44.7 for non-Maori. However,
this difference may in part reflect the difficulties of
reporting and collecting Maori data.4,5

• Since the 1950s the incidence of colorectal cancer in
most high risk countries has been declining. In New
Zealand from 1984 to 1993 there was a 5.8% decrease in
age-standardised colorectal cancer registrations in men
and a 12.9% decrease in age-standardised colorectal
cancer registrations in women.4

• The intake of red meat based on carcass weight
equivalent (including bone and fat) has decreased from
66 kg/person/year in 1988 to 54 kg/person/year in 1998.6
Meat is usually eaten as part of a diet that includes a
variety of foods. 94% of all New Zealanders eat a diet
that includes red meat.7

• Two large international studies show no difference in
colorectal cancer risk between vegetarians and people
who eat meat8,9 but further work is needed because some
studies suggest a possible meat-colorectal cancer
association.10,11

• High temperature cooking of meat produces heterocyclic
amines and polycyclic aromatic hydrocarbons that have
the potential to damage DNA. However there is
insufficient direct evidence to show that these are
important in the aetiology of human colorectal cancer
and more research is needed.3,10,12

• Elemental iron has the potential to promote free radical
formation, and excessive free radical production is
regarded as a likely cancer risk factor.13,14 There is
insufficient direct evidence to draw a definitive
conclusion on whether or not iron in red meat promotes
radical formation, and if so, whether this is harmful.15,16

• A small percentage (approximately 5%) of colorectal
cancer can be attributed to one of the inherited cancer
syndromes.17 Environmental carcinogens may present a
greater risk to individuals affected by these syndromes.

At the completion of the workshop a statement was
developed.

Statement. There is no convincing evidence from published
epidemiological studies that moderate intakes of lean red
meat increase the risk of colorectal cancer when eaten as
part of a mixed diet including carbohydrate (breads and
cereals), vegetables and fruits, and dairy products. Red meat
is a good source of protein and micronutrients especially
iron, zinc and vitamin B12. Products of metabolism and some
methods of cooking meat (eg charring, grilling) produce
chemicals with the potential to damage DNA. The relevance
of these chemicals to colorectal cancer needs clarification.

A number of research topics were identified from the
discussion. These were not developed or prioritised.
Recommendations for further research. 1. Assessment of
available demographic data to identify areas and populations
with significantly different colorectal cancer incidence and
prevalence. These, if of sufficient numbers would form
natural population study groups.

2. To investigate the interaction of different food groups
in cancer causation and to determine if there is a critical
meat/vegetable intake ratio influencing colorectal cancer
prevalence in New Zealand.

3. New Zealand is a potential partner in international
colorectal cancer research programmes. Cited was a possible
association with the Meat Atlas, a part of the International
MARVEL (meat and relative vegetable consumption for
European healthy life) programme.

4. To utilise existing expertise to investigate the unique
ethnic differences in colorectal cancer prevalence in New
Zealand towards the fundamental understanding of the
molecular mechanisms promoting or inhibiting
carcinogenesis.

5. To expand the understanding of any role which
heterocyclic amines and polycyclic aromatic hydrocarbons
may have in the development of human colorectal cancer. A
number of studies are needed including metabolic studies,
tabulating the degree of exposure and tissue culture studies

6. The modifying effects of nutrient food fortification on
free radical formation in the gastrointestinal tract need to
be studied.
Attendees at the workshop: Cliff Tasman-Jones,
Gastroenterologist, Auckland - Chairman; Barbara Thomson,
Food Scientist, ESR, Christchurch-Organiser; John Birkbeck,
Nutritionist, Auckland; Marie Bradley, Programme Manager,
Foundation for Research Science and Technology; Peter
Cressey, Food Scientist, ESR, Christchurch; Rob Davison,
Executive Director, Meat and Wool Economic Service of New
Zealand, Wellington;  Lynn Ferguson, Research Scientist,
Auckland Cancer Society Research Centre, University of
Auckland; Parry Guilford, Genetics Research Scientist, Cancer
Genetics Lab, University of Otago, Dunedin; Di Handley,
Nutritionist, Heinz Wattie’s Australasia, Auckland; Bronwen
Hannay, CEO, New Zealand Nutrition Foundation, Auckland;
Michael Hill, Consultant, Chairman of the European Cancer
Prevention Organisation, United Kingdom; Rod Kater
Industry Advisor, Health/Nutrition issues management
advisory committee of Meat and Livestock Australia; Sally
Knight, Nutrition Manager, New Zealand Beef and Lamb
Marketing Bureau; Scott Knowles Nutritionist/Toxicologist,
AgResearch, Palmerston North; Jim Mann, Professor of
Human Nutrition, University of Otago, Dunedin; Belinda
McLean, Nutritionist, Cancer Society of New Zealand; Val
Orchard, Research Manager, ESR, Wellington; Susan Parry,
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Chair, National Health Committee working party on
population screening for colorectal cancer, Auckland; Robert
Quigley, National Nutrition Survey, Ministry of Health, Bruce
Scoggins, CEO, Health Research Council, Auckland; Stewart
Truswell, Professor Emeritus, Human Nutrition Unit, Sydney;
Christine Winterbourn, Research Scientist, Free Radical
Research Group, Christchurch School of Medicine,
Christchurch; Helen Wyn, Manager, Public Health Group,
Ministry of Health.
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