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This Issue of the Journal 

Deaths and hospital admissions as a result of home injuries among young and 

middle-aged New Zealand adults 

Bridget Kool, Carol Chelimo, Elizabeth Robinson, Shanthi Ameratunga 

This study describes the epidemiology of unintentional home injuries resulting in 
death or admission to hospital among young and middle-age (20–64 years) New 
Zealanders. We analysed data from Ministry of Health public hospital discharge 
(2000–2009) and mortality records (1998–2007). Poisonings and falls are the leading 
causes of unintentional home injury death in this age group. In addition, falls are a 
significant contributor to home injury resulting in admission to hospital. The large 
numbers of home injuries occurring each year in New Zealand, mean that even 
moderately successful injury prevention interventions could have large impacts at the 
population level. 

 

Smoking outdoors at pubs and bars: is it a problem? An air quality study 

Richard Edwards, Nick Wilson 

We measured air quality (PM 2.5 fine particulate levels) in semi-enclosed outdoor 
smoking areas of seven pubs and bars in central Wellington, and investigated if there 
was evidence of drift of fine particulates from semi-enclosed outdoor smoking areas 
to indoor (smokefree) areas. Air quality in the outdoor smoking areas was variable, 
and in some pubs was very poor. Where free communication exists between outdoor 
smoking areas and indoor areas, there was evidence that particulates from second 
hand smoke drift can greatly reduce indoor air quality throughout the pub. 
Regulations to restrict the degree of communication and proximity of smoking areas 
to indoor areas may be justified to maintain indoor air quality and to protect health, 
particularly that of workers. 

 

Women with fibromyalgia syndrome in New Zealand: the symptom experience 

Alice Theadom, Mark Cropley, Penelope Parker, Valery Feigin 

Diagnosis and treatment of fibromyalgia syndrome currently focuses on the 
experience of widespread pain. However, the symptom experience described by 
patients with FMS is far more diverse. This study interviewed 56 patients diagnosed 
with fibromyalgia syndrome about their symptoms. This study revealed that the most 
frequent and disabling symptoms reported by participants were fatigue, sleep 
disturbance and cognitive difficulties. This highlights the need for a range of 
symptoms to be considered in the assessment and treatment of FMS. 
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Safety and efficiency of non-contact first specialist assessment in neurology 

Pietro Cariga, William H C Huang, Annemarei Ranta 

Non-contact first specialist assessments (NCFSA) is a method to provide specialistic 
advice for patients when they cannot be seen directly because of insufficient 
resources. The actual efficiency and safety, of such method has not been studied 
extensively. This article studies safety and efficiency indicators for a series of over 
1000 neurology patients. The method has a potential to optimise resources in 
hospitals, but the possibility of some risks of inaccurate diagnosis must be kept in 
mind. 

 

Poor oral health in patients with coronary heart disease: a case–control study of 

Indian adults 

Mona Sikka, Peter S Sequeira, Shashidhar Acharya, Meghashyam Bhat, Ashwini Rao, 
Anup Nagaraj 

The current research suggests that having dental diseases can eventually cause 
coronary heart disease (heart disease; attacks). The present study assesses dental 
diseases (gum disease, cavity in teeth) in coronary heart disease patients (heart 
patients) and compares them with controls (healthy patients). The results revealed a 
slight increase in periodontal disease (gum disease) in coronary heart disease patients 
as compared to controls, with no difference in the level of dental caries(cavities). 

 

Two New Zealand outbreaks of norovirus gastroenteritis linked to commercially 

farmed oysters 

Richard Wall, Nicky Dymond, Anita Bell, Craig Thornley, Hans Buik, David 
Cumming, Nicole Petersen 

This article describes the investigation of two outbreaks of gastroenteritis, which 
occurred in Auckland and the Waikato during 2009. The investigations identified 
oysters, that had been served at two restaurants where the infected people had eaten, 
as the source of norovirus which caused the gastroenteritis. The oysters from both 
outbreaks were traced to the same growing area. The source of contamination of the 
oysters was a leaking sewage pipe near the growing waters, which was discovered by 
chance. 
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Diversion of emergency acute workload to primary care: an 

attractive private sector alternative to public hospital 

emergency departments? 

Tim Parke  

Emergency department (ED) attendances, 111 ambulance calls, and acute admissions 
to hospital are all showing signs of year on year growth leading to concerns about 
future sustainability of the system.1 One response to this rising demand in acute care 
is increasingly seen to be moving as much acute work as possible into primary care 
away from hospitals.  

Treating patients with acute illness or injury in the community is marketed as easing 
the pressure on overcrowded emergency departments, reducing preventable 
admissions to hospital, and saving money through efficient gate-keeping and resource 
utilisation. Local initiatives now underway in Auckland to this end include the 
removal of cost barriers to out-of-hours care, the diversion of ambulances to Accident 
&Medical (A&M) clinics and funding schemes that pay for some treatments and tests 
in the community such as ultrasound for DVT and intravenous antibiotics for various 
infections.2 Elsewhere in the country, there have been suggestions that “inappropriate 
patients” should be turned away at the door of emergency departments and re-directed 
to primary care.3 

However, while there is considerable broad support for increased access to primary 
care and community based treatments, especially out-of-hours and to disadvantaged 
communities and groups,4 there is mounting concern about the promises that it will all 
be paid for by savings in the secondary care sector. Not surprisingly concern is 
coming especially from those charged with maintaining front-line secondary services 
such as emergency departments, who believe that the overall health-dollar savings 
may be marginal or non-existent.  

Reliable, high quality evidence for significant numbers of patients being seen at 
emergency departments or admitted to hospital unnecessarily who could be equally or 
better managed in primary care alone is lacking, certainly in Auckland. Furthermore, 
the use of emergency departments for primary care problems is widely regarded as a 
relatively minor issue by ED clinicians generally compared to access block (waiting 
for inpatient beds) for example.5  

There are some significant potential pitfalls in steering acute workload away from 
emergency departments unless there is a genuine, clinically-driven focus on 
determining “right patient, right place, right time” consistently. These include: 

• Double-handling 

There is a significant risk that a group of patients diverted away from ED to a 
primary care centre (especially following 111 ambulance call) will later need 
to be transported to the hospital secondarily if the problem lies out with the 
ability of the primary care centre to deal with it. This is especially the case for 
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A&M centres operating without the benefit of an intimate knowledge of the 
patient. The potential negative effects of such on-referrals include: 

a. Wasted expense of initial primary care visit.  
b. Pressure on the ambulance service (two journeys vs one) leading to 

reduction in response times for other status 1 and 2 patients. 
c. Delays in care which may be significant for time-sensitive conditions 

such as sepsis, dislocations, anaphylaxis, asthma, acute coronary 
syndrome, stroke. 

d. Overload of inpatient teams now required to work up a primary care 
referral rather than accepting a pre-packaged patient from the 
emergency department. 

• Hidden costs 

In addition to the cost of additional transfers (as above), the potential savings 
from treatment in primary care versus an emergency department are likely to 
have been miscalculated and over-estimated. Some preliminary planning 
reports used the inter-district flow figure for the cost of treating an emergency 
room patient,6 but this is based on an average of the cost of treating an ED 
patient, not the cost of treating one that may be suitable for equal or better 
management in primary care. In fact such patients often consume minimal 
resource, are often managed by nurse practitioners and contribute little to ED 
gridlock.7 

Furthermore, although several decades ago emergency department patients 
were managed predominantly by inexperienced trainees leading to over-
referral and over-investigation, patients now are likely to be treated 
expeditiously and according to best evidence under direction of senior medical 
staff working on the shop-floor. There is evidence that senior emergency 
doctors can act as very effective gatekeepers to the inpatient beds, and order 
only investigations that are important decision levers, saving both time and the 
risks of unnecessary intervention.8,9  

The cost-effectiveness of centralising the observation of certain groups of 
patients in ED short stay units such as intoxicated head injury, renal colic and 
gastro-enteritis is also lost if care is devolved into multiple primary care 
facilities each operating to look after individual cases. The same is likely to be 
true of the ease and success of performing procedures that are common in 
emergency departments such as lumbar puncture and fracture manipulation, 
but less commonly performed in primary care, even if the expertise was 
uniformly available. 

• Privatisation 

The transfer of workload away from the public hospital emergency 
departments into private primary care shifts money from the public sector to 
the private. There may well also be additional cost shifting through more 
private radiology and specialist clinic follow up. Although this can be 
marketed as “easing the burden on the public system”, and will clearly be 
welcomed by those businesses that stand to gain financially, the private costs 
will need to be met either by the patient, ACC or the DHB or some mixture of 
the three.  
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Initially, while such initiatives are heavily publicly subsidised (such as 
through “Primary Care Options” or the “After-hours Initiative”), the DHBs 
will most likely be asked to try to recoup their costs from secondary care 
budgets, probably through recruitment freeze in front line services in 
anticipation of a reduction in the acute workload.10 Any such planning blight 
risks a reversal in the recent substantial improvements in emergency 
department care, especially if staffing levels or skill mix become compromised 
and the actual reduction in true clinical workload proves to be relatively 
negligible.  

A weakened public emergency system may not deal as effectively with more 
major emergencies, that clearly require hospital level care. In addition, should 
the scheme become unaffordable for reasons given above, it is likely that over 
time, some costs would be transferred from the DHB to the patient in the form 
of co-payments. 

Many reports into the workings of efficient health systems have at their core an 
effective medical home, and good access to primary care.11 Certainly, well organised 
primary care would appear to be able to deliver a continuity of individualised 
healthcare that can minimise the duplication and communication problems that 
characterise expensive poor quality episodic care. However, the only truly proven 
evidence-based community interventions to reduce hospital admissions relate to 
chronic disease management, and illness prevention such as smoking cessation, health 
screening and teenage health issues1,12 rather than acute demand management. 

Conversely, international evidence for reducing emergency department attendances 
through ambulance diversion, expanded primary care options and the provision of 
walk-in centres is highly inconclusive as determined by several international literature 
reviews.5,12 It would therefore seem that in order to achieve the goal of reducing acute 
admissions using primary care as the agent of change, that the emphasis should not be 
on diversion once an acute problem has occurred, but well before, in terms of chronic 
disease management plans such as COPD, LVF and mental health, or illness 
prevention such as immunisation. Certainly, the support of primary care to rest home, 
palliative care and private nursing home patients would be regarded by many in 
hospital practice as the single most useful intervention in terms of both saving costs 
and improving care. 

Instead of being seen as the problem to be solved, the efficiency of the acute 
secondary care system should not be undervalued, but celebrated and supported. 
Some acute problems now are best managed by any measure as a one-stop emergency 
hospital visit, such as PCI for unstable angina, or acute cholecystectomy for 
cholecystitis. The patient returns to the medical home rapidly after a fully competed 
acute episode without the need for multiple referrals, investigations and visits. Indeed, 
most of the innovations in reducing hospital bed days have resulted from increased 
effectiveness of secondary care, and the recent dramatic reductions in ED length of 
stay prompted by the 6 hour target have allowed the absorption of much of the 
additional ED workload.13 

Most patients who currently attend an emergency department do so out of perceived 
urgency rather than any other reason,14 and usually with good reason. They by-and -
large get good, timely care delivered in a cost-effective way. Therefore, changes that 
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improve access to primary care should be welcomed for their own sake, and funding 
provided as an investment to develop those proven systems like chronic disease 
management.  

If the ideological re-direction of acute emergencies is pursued over-zealously, the 
consequences may be to distract primary care from more effective initiatives to reduce 
the burden of disease, emasculate the effectiveness of emergency departments, and 
increase overall health spending at considerable additional clinical risk. 
Competing interests: None declared. 

Disclaimer: Views expressed represent the author’s own personal professional opinion, and do not 
necessarily reflect the views of Auckland District Health Board. 

Author information: Tim Parke, Clinical Director, Adult Emergency Department, 
Auckland City Hospital, Auckland 

Correspondence: Tim Parke. Email: tparke@adhb.govt.nz  

References:  

1. Unplanned Hospital Admissions: A picture of remarkable variability: Primrose; Health 
Innovation Website; www.HIIRC.org.nz  

2. Better Response to Acute Events: www.GAIHN.health.nz  

3. Hutchinson D. Lakes DHB will turn away some patients. Southland Times 5/3/2011. 
http://www.stuff.co.nz/southland-times/news/4734714/Lakes-District-Hospital-will-turn-
away-some-patients  

4. Report of Auckland Region After Hours Working Group: Jan 2011 

5. Access Block and ED Overcrowding: Forrero, Hillman, McCarthy, Fatovich, Richardson; 
Emerg Med Australas. 2010 Apr;22(2):119-35. 

6. Auckland Region After-Hours Proposal to Auckland Metro DHBs: After Hours Alliance 
Taskforce; June 2011 

7. Access Block and Emergency Department Overcrowding: Forrero, McCarthy, Hillman; 
Critical Care 2011, 15:216 doi:10.1186/cc9998 

8. Impact of senior clinical review on patient disposition from the emergency department: White, 
Armstrong, Thakore; Emerg Med J 2010;27:262-265 doi:10.1136/emj.2009.077842 

9. Effect of an on-site Emergency Physician in a rural emergency department at night: Donald, 
Smith, Doherty, Sundararajan; Rural Remote Health. 2005 Jul-Sep;5(3):380. Epub 2005 Sep 
13. 

10. Johnston M. Ryall takes Fight over Preventative Health to Labour. NZ Herald 14/11/2011. 
http://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=10765856  

11. Closing the Divide: How Medical Homes Promote Equity in Health Care; Results from the 
Commonwealth Fund 2006 Health Care Quality Survey. 

12. Reducing Attendances and Waits in Emergency Departments Report to the National Co-
ordinating Centre for NHS Service Delivery and Organisation R & D (NCCSDO); January 
2004. 

13. Auckland DHB Shorter Stays in ED Performance Study July 2011: Parke, Dotchin, 
McTaggart; Health Innovation Website, www.HIIRC.org.nz  

14. CMDHB presentation – what brought you to ED today: Thornton; Health Innovation Website, 
www.HIIRC.org.nz  

 

 

 



THE NEW ZEALAND  
MEDICAL JOURNAL  
Journal of the New Zealand Medical Association 

 
NZMJ 16 December 2011, Vol 124 No 1347; ISSN 1175 8716 Page 10 of 133 
http://journal.nzma.org.nz/journal/124-1347/4991/ ©NZMA 

  

 

Non-contact first specialist appointments are safe 

P Alan Barber, Barry Snow 

New models of care are required to provide greater access and flexibility in the 
delivery of specialist advice for patients referred from primary care settings. Non-
Contact First Specialist Assessments (NCFSAs) provide such a model and offer an 
opportunity to improve access to specialists when resources are limited.1  

NCFSAs involve specialist assessment of a patient without them being present. The 
specialist develops a plan of care after review of the patient’s records and test results. 
This consists of a written clinical summary, treatment goal and planned actions, with 
clearly identified responsibilities for the parties involved. The plan of care, along with 
any other necessary advice, is then sent to the primary care provider, and patient if 
appropriate, and should be available in the patient’s records.  

In this edition of the Journal, Cariga and colleagues report the findings of an 
extensive assessment of NCFSAs in a mid-sized regional New Zealand hospital.2 A 
total of 222 of 1107 (20%) referrals made to the neurology outpatient clinic over a 12-
month period were triaged by a neurologist to NCFSA. NCFSAs were more likely in 
patients with non-serious disorders and took approximately 15 minutes to complete. 
The rates of re-referral, patient admission to hospital and delayed or missed diagnosis 
were recorded at 1 and 6 months.  

The main finding of the study is that NCFSAs were safe. At 6 months, 11% of 
patients had been re-referred, most of whom were subsequently triaged to a clinic 
appointment, and 6% were admitted to hospital (none with a neurological condition).  

Reassuringly, only 1 of the 222 patients had an adverse outcome and this may have 
been avoided with improved documentation in the original referral. The authors 
speculate that the number of adverse events would have been at least as frequent if the 
patients had been triaged into face-to-face appointments given the local waiting time 
of six months for a clinic appointment. That NCFSAs are safe is reassuring. In 
selected patients, NCFSAs provide advantages over face-to-face clinic visits and 
should not be seen as an inferior form of consultation. Primary care providers and 
patients often have specific and simple questions of specialists.  

Headache syndromes were the most frequent condition triaged to NCFSA in this 
study. Patients with headache often want reassurance that their symptoms are not an 
indication of an underlying sinister disorder (rarely the case) and a clear plan for 
symptom management. Generic recommendations for conditions such as headache 
tailored to an individual patient help even further and often reflect the advice that 
would have otherwise been given in a clinic visit.  

NCFSAs also facilitate more rapid access to specialist opinions. Waiting times from 
referral to diagnosis, assessment or treatment are reduced, as are travel costs and time 
spent by patients at outpatient appointments. The equivalent of just under one 
specialist clinic per fortnight was freed up in the reported study. In a District Health 
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Board with only two neurologists, this represents a significant saving and means that 
patients with more serious conditions can be seen in a more timely manner.  

NCFSAs provide new challenges to inter-professional relationships and a change in 
the relationship between primary and secondary health care providers is required. 
Specialists need to trust GPs to include all relevant information on referrals and that 
treatment plans and recommendations will be followed. General practitioners need to 
be reassured that face-to-face assessments will be expedited if the patient does not 
follow the expected clinical course. This requires improved communication and may 
mean the provision of specialist advice hotlines for GPs.  

From a management point of view, NCFSAs cannot be used simply as a way to save 
money. The time commitment was still one third of that taken to see patients in face-
to-face clinics and it is important that the specialist is allocated the time and funding 
to do the job properly. Specialists also need to have access to investigations for 
NCFSA patients in a reliable and timely manner.  

When done well, NCFSAs should be good for patients and their health professionals, 
and lead to more efficient use of limited health care resources. Cariga and colleagues 
should be congratulated for providing some solid data to support this option for 
patient care. 
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Classification controversies in relation to fibromyalgia 

syndrome 

Mike Butler 

The history of “fibrositis” syndrome/fibromyalgia syndrome (FMS) in the modern era 
began in 1977.1 The “two contributions” were identification of tender points and a 
non-restorative sleep pattern in patients with chronic widespread nonspecific (i.e. no 
specific pathology) musculoskeletal pain. 

A controversial but major positive step for research was the publication of the 
American College of Rheumatology (ACR) 1990 criteria for the classification of 
FMS.2 In principle, the criteria were widespread pain (axial + upper and lower 
segment + left- and right-sided pain) in combination with tenderness at 11 or more of 
18 specific tender point sites. 

In 2003 important comments were made by Frederick Wolfe, a prime organiser in 
developing the ACR 1990 criteria for the classification of FMS, in an editorial titled 
Stop using the ACR criteria in the clinic.3 The issues he addressed were: 

• What is wrong with fibromyalgia (FM) and the ACR criteria?;  

• Use of tender points as the essential criterion may be a mistake by ignoring the 
central psychosocial and distress features of the syndrome and choosing 
instead a physical examination item;  

• The ACR criteria defined FM by severity of symptoms (widespread pain and 
generalised tenderness) but it was important to take into account data based on 
the National Data Bank for Rheumatic Diseases (USA) using principal 
component analysis of FM and rheumatoid arthritis, identifying an optimum 
combination of fatigue, regional pain score, a count of somatic symptoms, and 
a count of lifetime comorbid illnesses; and 

• Do we need the ACR criteria?, with the response that more realistically it was 
time to deal with the symptoms rather than tender points per se. 

There has been a growing sophistication of analysis of symptom patterns in FM over 
the years.4 An important research paper along the path towards the recently suggested 
diagnostic criteria makes a comparison of clinical, survey and ACR criteria.5 This 
study was undertaken to determine concordance between ACR criteria and clinician 
diagnoses, and between proposed survey criteria and clinician diagnoses. The survey 
method had the advantage that it did not require physical examination. It was shown 
that clinical, survey, and ACR criteria had moderate levels of concordance (72–75%) 
and included the same pool of FM symptoms. 

Recently published are the ACR preliminary diagnostic criteria for FM and 
measurement of symptom severity, stated to be suitable for use in primary and 
specialty care, not requiring a tender point examination but providing a severity scale 
for characteristic FM symptoms.6  
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A letter to the editor which was critical of the “new” criteria was answered clearly by 
Frederick Wolfe7 who commented on serious misunderstandings, emphasising: 

• The 2011 preliminary ACR criteria are not to be used for clinical diagnosis but 
are designed for survey research only; 

• The survey criteria are not meant for clinical care; and 

• Survey research cannot be done with the 1990 ACR criteria because they 
require a physical examination. 

But controversy continues. Frederick Wolfe discusses the “Fibromyalgia Wars” 
reviewing the polarity between those who believe FM is a “separate” entity and those 
who do not (he does not and neither do many others of us).8,9  

Hugh Smythe, one of the two authors of the 1977 paper on FM, writes an editorial10 
commenting on “Unhelpful criteria sets for 'diagnosis' and 'assessment of severity' of 
FMS”, that same issue of the Journal of Rheumatology citing two new and different 
protocols for identification of FM. 

For the diagnostic connoisseur, but not the general reader, there is comprehensive 
initial data from OMERACT (Outcome Measures in Rheumatology).11,12 This lead to 
an important study identifying the main determinants of global severity and HRQOL 
(health related quality of life) in FM to be pain, function and fatigue.13 

It should be noted in passing that the first book published with a focus on FMS was in 
2005.14 It gives excellent overviews of the history, basic science, clinical observations 
and management. 

In the clinic many of us do not use the term FMS but describe the areas of pain in the 
affected patient, and carefully define symptomatology.  

The epidemiology of chronic pain has been thoroughly reviewed recently.15 This year 
an important paper on patterns of chronic pain in the New Zealand population was 
published.16 The paper in this issue of the NZMJ17 complements this epidemiology by 
focusing on the symptom experience in woman with FMS in New Zealand, selecting 
participants who had been diagnosed with FMS by a GP or consultant. Presumably 
the FMS diagnosis was made according to the ACR 1990 criteria though this is not 
made clear. 

An important book has recently been published by the International Association for 
the Study of Pain (IASP) in Seattle, USA on the presentation and pathophysiology of 
functional pain syndromes, including FMS.18 The book is essential reading for 
anybody wishing to have an integrated understanding of functional (i.e. non-
pathological) pain and its treatment. It echoes current clinical and research experience 
pointing to the fact that such functional problems are crucially affected by central 
(neural) sensitisation19-22 and are not merely a reflection of a number of different 
peripheral end organ problems.  

The possibility that one “genotype” (neural sensitisation) is fundamentally, though not 
necessarily only, responsible for multiple “phenotypes” (such as FMS, irritable bowel 
syndrome, and vulvodynia) is under increasingly sophisticated investigation 
(neuroimaging techniques as a major example). A book like this compels us to look 
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for treatments directed at the neuroplastic capabilities of the nervous system and not 
only treatments targeting the end organ sites.  

While there is an available pharmacology attempting to achieve adequate analgesia, 
frequently this is not adequate to enable patients with persistent pain ± multiple other 
somatic symptoms in association with significant suffering and distress, to cope 
adequately.  

Effective treatment of FMS may often best be achieved by a multidisciplinary pain 
management approach23,24 rather than the clinician and/or patient obsessively seeking 
a cure. 

A major recent contribution offering a blueprint for transforming prevention, care, 
education, and research in the relief of pain has been published by the Institute of 
Medicine of the National Academies in the United States.25 
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Deaths and hospital admissions as a result of home injuries 

among young and middle-aged New Zealand adults  

Bridget Kool, Carol Chelimo, Elizabeth Robinson, Shanthi Ameratunga 

Abstract 

Aim New Zealand lacks a comprehensive national profile of home injuries, this 
information is necessary to develop effective targeted injury prevention initiatives. 
This study describes the epidemiology of unintentional home injuries resulting in 
death or admission to hospital among young and middle-age New Zealanders. 

Method Cases were selected from Ministry of Health public hospital discharge 
(2000–2009) and mortality data (1998–2007), and included all 20–64 year olds where 
the place of injury occurrence was classified as ‘home’. Only initial hospitalisations 
with a stay of 24 hours or longer were included. The circumstances of injury were 
coded according to the ICD-10 external cause categories. Mean annual rates of death 
or hospitalisation were calculated using census and intercensal denominator data. 

Results On average 4000 young and middle-age adults are admitted to hospital and 
60 die annually as a result of unintentional injuries sustained at home. Overall, 
mortality rates were highest amongst males, older adults (50 to 64 years), and Māori. 
The leading causes of unintentional home injury deaths were poisoning, falls, and 
burns. Hospitalisation rates were highest among males, the older age groups (> 40 
years), and Māori. As age increased so did the incidence of hospital admission. The 
leading contributors resulting in admission to hospital were falls, cutting or piercing, 
overexertion, and poisoning. Injuries due to falls had the highest median length of 
hospital stay and in-hospital mortality rate. As deprivation increased so did the 
frequency of hospital admissions due to fall and cutting or piercing injuries. 

Conclusion Poisonings and falls are the leading causes of unintentional home injury 
death among young and middle-aged New Zealanders. In addition, falls are a 
significant contributor to home injury resulting in admission to hospital. The large 
numbers of home injuries occurring each year in New Zealand, mean that even 
moderately successful injury prevention interventions could have large impacts at the 
population level.  

Globally, around one third of injuries across all age groups occur at home.1–4 Home 
has been identified as the commonest location for injuries resulting in hospitalisation 
and second to road as the location for injury deaths.5–8 In the US it is estimated that 
20% of unintentional fatal injuries7 and 33% of unintentional injuries seen in 
emergency departments9 occur at home.  

In New Zealand, annually there are approximately 250 deaths, 16,500 primary 
admissions to hospital and 520,000 claims to the Accident Compensation Corporation 
as a result of unintentional home injuries.10  
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Collectively, the social cost of these injuries and deaths is estimated to be around $13 
billion annually, three and a half times that associated with road injuries.10 The impact 
of unintentional home injuries among young and working age adults (20 to 64 years) 
may have significant implications for both family life and work productivity.11 

While we have previously examined the epidemiology of unintentional falls12 and 
cutting and piercing injuries at home13, a comprehensive profile of the epidemiology 
of unintentional home injuries in New Zealand has not been undertaken previously. 
Research undertaken in other countries has identified important differences in rates of 
home injury by gender, age, socioeconomic status, geographic region and external 
cause.1,3,7,9,14,15  

The extent to which such differences exist in New Zealand is unclear in the absence 
of a comprehensive national profile of the epidemiology of unintentional injuries at 
home. The aim of this study is to address this gap in knowledge, focusing particularly 
on the epidemiology of unintentional home injuries among young and middle-age 
adults resulting in death or admission to hospital.  

Method 

The study population included all people living in New Zealand aged 20 to 64 years during the study 
periods (stated below), that differed slightly for hospitalisations and deaths due to the availability of 
data. We included cases with an International Classification of Diseases (ICD) external cause of injury 
or poisoning. The numerator was all people in the study population with a primary inpatient admission 
to hospital (≥24 hours) as the result of an unintentional injury at home during January 2000 to 
December 2009, or who died as a result of these injuries during January 1998 to December 2007 in 
New Zealand.  

The analysis used data from the national mortality and morbidity databases compiled by the New 
Zealand Ministry of Health. The morbidity database contains information on discharges from New 
Zealand public hospitals; the mortality dataset contains information on all deaths registered in New 
Zealand. Table 1 presents the ICD codes used to identify cases of unintentional home injuries and to 
categorise these cases by mechanism of injury. The place of injury was identified using the ICD place 
of occurrence code for ‘home’. A minimum inpatient admission to hospital of overnight was selected to 
reduce the impact of inconsistent reporting practices for zero day stay patients.16  

Ethnicity was analysed using the prioritised output method, in which each individual is allocated to a 
single ethnic group using a priority system (Māori, Pacific Peoples, Asian, other groups, New Zealand 
European).17 

Length of hospital stay was calculated using the period from the date of admission to the date discharge 
for the initial (primary) admission only.  

Mean annual and cause specific rates were calculated using the 2006 New Zealand census and 
intercensal estimate data to estimate the denominator population.18 Ethnic specific rates were calculated 
using prioritised ethnicity data from the 2006 Census.18 Methodology described by Rothman was used 
to derive 95% confidence intervals (CI) for these rates.19 Socioeconomic status was measured using the 
New Zealand Deprivation Index 2006 (NZDep06) an area-based index of deprivation that combines 
nine variables that reflect eight dimensions of deprivation.20 Level 1 indicates the least socioeconomic 
deprivation and Level 10 the most deprivation. 

Poisson regression was used to assess whether population-based hospitalisation rates differed 
significantly by demographic variables. Statistical analysis was performed using SAS version 9.2 
software (SAS Institute Inc., Cary, NC, USA). Ethical approval for this study was obtained from the 
Ministry of Health’s Multi-region Ethics Committee (MEC/08/13/EXP)  
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Table 1. International Classification of Diseases (ICD) external cause codes used 

in the analysis of Ministry of Health data* 
 

ICD-10-AM E code E code descriptor 

V01 – V09 
W00 – W19 
W20 – W23 
W25 – W29, W45 
W24, W30 – W31 
W32 – W34 
W35 – W43  
W44 
W49 
W50 – W64 
W65 – W74 
W75 – W84 
W85 – W99 
X00 – X19 
X20 – X39 
X40 – X49 
X50 – X57 
X58 – X59 

Pedestrian injured in transport accident 
Falls 
Struck by, against or caught between objects 
Cutting and piercing injuries 
Machinery 
Firearm 
Explosion 
Foreign body in eye or other orifice 
Exposure to other and unspecified inanimate forces 
Exposure to animate forces 
Drowning 
Suffocation  
Exposure to electric current or radiation 
Fire/hot object or substance 
Nature/environment 
Poisoning 
Overexertion 
Exposure to other and unspecified factors 

*Excluded: cases where the intent of injury was undetermined as well as primary hospitalisations where the 
principal diagnosis was not an injury or identified as “late effect of injuries”. 

 

Results 

Deaths—During the 10-year period reviewed (1998 to 2007), 604 people aged 20 to 
64 years died as a result of unintentional injuries at home in New Zealand. The 
corresponding mean death rate was 2.6 per 100,000/year. 

Differences in death rates by gender (p<0.001), age (p<0.05) and ethnicity (p<0.001) 
were apparent (Table 2). Males had significantly higher mortality rates than females. 
People in the 50–59 years and 60–64 year age groups had higher death rates than 20–
29 year olds. Compared to Europeans, fatality rates among Māori were higher 
(5.39/100,000 vs. 2.99/100,000), and lower among Asians (0.63/100,000) and among 
people of ‘Other’ ethnicities (0.13/100,000).  

Poisoning (38.1%), falls (21.2%), burns (12.4%) and suffocation (11.3%) were the 
leading mechanisms of injury resulting in death during the 10-year period reviewed 
(1998–2009). The majority of unintentional poisoning deaths were drug-related 
(78.4%), 12.9% involved alcohol, and 6.9% were gas or vapour-related. The cause of 
unintentional home injuries was classified as ‘unspecified’ in less than 1% of cases. 

Males had higher mortality rates than females for all four leading mechanisms of 
injury. Fatality rates due to poisoning were highest in those aged less than 40 years. 
The inverse was observed for mortality resulting from falls and suffocation where 
rates increased with age. Māori had the highest mortality rates for the four leading 
mechanisms of injury. Similar mortality rates due to falls were observed for Pacific 
Peoples and Europeans. However, Pacific Peoples had lower mortality rates for 
poisoning, burns and suffocation than people of European ethnicity.  
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The ratio of deaths to hospitalisations for the major external causes of injuries were as 
follows: poisoning (1:11), falls (1:139), being struck by, against or caught between 
objects (1:249), cutting or piercing (1:408), and overexertion (1:2580).  

 

Table 2. Overall characteristics and rates of unintentional home injury hospital 

admissions
 
and deaths over 10 years among 20 to 64 year olds, New Zealand 

 

 
*
Admissions to Hospital: 2000–2009 Deaths: 1998–2007 

 n (%) Rate (95% CI)
†
 n (%) Rate (95% CI)

†
 

Total 40382 171.1 (169.4–172.7) 604 2.56 (2.36–2.77) 
Gender     
Female 18488 (45.8) 152.0 (149.8–154.2)§ 194 (32.1) 1.59 (1.38–1.83)§ 
Male 21894 (54.2) 191.4 (188.8–193.9) 410 (67.9) 3.58 (3.25–3.94) 
Age (years)     
20 to 29 7326 (18.1) 142.7 (139.5–146.0)§ 106 (17.6) 2.06 (1.70–2.49)‡ 
30 to 39 8244 (20.4) 142.6 (139.6–145.7) 152 (25.2) 2.63 (2.24–3.07) 
40 to 49 9168 (22.7) 151.0 (147.9–154.1) 133 (22.0) 2.19 (1.84–2.59) 
50 to 59 9967 (24.7) 205.0 (201.0–209.0) 155 (25.7) 3.19 (2.72–3.72) 
60 to 64 5677 (14.1) 316.1 (307.9–324.4) 58 (9.6) 3.23 (2.48–4.14) 
Ethnicity     
European 27023 (68.1) 201.2 (198.8–203.6)§ 402 (66.6) 2.99 (2.71–3.30)§ 
Māori 7294 (18.4) 257.1 (251.2–263.0) 153 (25.3) 5.39 (4.59–6.30) 
Pacific 2201 (5.6) 186.6 (178.9–194.5) 30 (5.0) 2.54 (1.75–3.58) 
Asian 1547 (3.9) 69.1 (65.7–72.6) 14 (2.3) 0.63 (0.36–1.02) 
Other 1622 (4.1) 41.1 (39.1–43.1) 5 (0.8) 0.13 (0.05–0.28) 
Died     
No 40153 (99.4) 170.1 (168.4–171.8) – – 
Yes 229 (0.6) 0.97 (0.85–1.10) – – 
 
* First admission per event with a length of stay of 24 hours of more 
† Rate per 100,000 per year using 2006 New Zealand census data 
‡ Overall p-value<0.05 § Overall p-value<0.001 

 

Hospitalisations—Unintentional home injuries resulted in 40,382 primary 
admissions to hospital in New Zealand among 20 to 64 year olds in the 10-year period 
reviewed (2000 to 2009) (Table 2). The overall hospitalisation rate was 171.1 per 
100,000/year. The median length of hospital stay was 2.0 days (interquartile range 
(IQR): 1.0–4.0). The in-hospital fatality rate was 0.6%. Compared to other 
mechanisms of injury, admissions due to falls had the longest median length of stay 
(3.0 days, IQR 1.0–6.0) and the highest in-hospital mortality rate (0.56/100,000) 
(Table 3).  

Overall, 97% of admissions had an ICD code indicative of an injury in at least one of 
the diagnosis fields. The remaining 3% of cases contained an External cause of injury 
code but not an injury diagnosis. The external cause codes assigned most frequently to 
these cases were falls (41.3%), overexertion (13.9%), and exposure to animate forces 
(9.7%).There were important differences in the overall hospitalisation rates by gender 
(p<0.001), age (p<0.001) and ethnicity (p<0.001) (Table 2). 
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Table 3. Characteristics and rates of unintentional home injury hospital admissions
*
 among 20 to 64 year olds for the five leading 

mechanisms of injury, New Zealand, 2000–2009, (n=40,382) 
 

Variables Mechanism of injury 

 Falls Cutting/ Piercing Overexertion Poisoning Struck/ caught between 

 n (%) Rate 
†
 n (%) Rate 

†
 n (%) Rate 

†
 n (%) Rate 

†
 n (%) Rate 

†
 

Total 18213 77.15 6928 29.35 2580 10.93 2502 10.60 2492 10.56 

Gender           
Female 9825 (53.9) 80.76§ 2190 (31.6) 18.00§ 1308 (50.7) 10.75 1373 (54.9) 11.29‡ 806 (32.3) 6.63§ 
Male 8388 (46.1) 73.31 4738 (68.4) 41.41 1272 (49.3) 11.12 1129 (45.1) 9.87 1686 (67.7) 14.74 
Age           
20 to 29 years 2171 (11.9) 42.29§ 2168 (31.3) 42.23§ 298 (11.6) 5.80§ 583 (23.3) 11.36 597 (24.0) 11.63 
30 to 39 years 2920 (16.0) 50.51 1841 (26.6) 31.84 487 (18.9) 8.42 619 (24.7) 10.71 585 (23.5) 10.12 
40 to 49 years 4024 (22.1) 66.28 1504 (21.7) 24.77 615 (23.8) 10.13 592 (23.7) 9.75 534 (21.4) 8.80 
50 to 59 years 5509 (30.3) 113.28 1031 (14.9) 21.20 711 (27.6) 14.62 485 (19.4) 9.97 543 (21.8) 11.17 
60 to 64 years 3589 (19.7) 199.82 384 (5.5) 21.38 469 (18.2) 26.11 223 (8.9) 12.42 233 (9.4) 12.97 
Ethnicity           
European 12936 (72.3) 96.30§ 4052 (59.3) 30.16§ 1873 (74.1) 13.94§ 1548 (62.9) 11.52§ 1540 (63.0) 11.46§ 
Māori 2662 (14.9) 93.83 1673 (24.5) 58.97 383 (15.2) 13.50 527 (21.4) 18.58 574 (23.5) 20.23 
Pacific 817 (4.6) 69.27 558 (8.2) 47.31 105 (4.2) 8.90 181 (7.4) 15.35 158 (6.5) 13.40 
Asian 735 (4.1) 32.83 246 (3.6) 10.99 69 (2.7) 3.08 135 (5.5) 6.03 75 (3.1) 3.35 
Other 753 (4.2) 19.06 303 (4.4) 7.67 97 (3.8) 2.46 69 (2.8) 1.75 98 (4.0) 2.48 
           
Length of stay 

(Median; IQR) 
3.0 (1.0–6.0) 2.0 (1.0–2.0) 1.0 (1.0–3.0) 1.0 (1.0–2.0) 2.0 (1.0–3.0) 

Died           
No 18081 (99.3) 76.59 6927 (99.9) 29.34 2578 (99.9) 10.92 2486 (99.4) 10.53 2487 (99.8) 10.54 
Yes 132 (0.7) 0.559 1 (0.01) 0.004 2 (0.1) 0.008 16 (0.6) 0.068 5 (0.2) 0.021 
* First admission per event with a length of stay of 24 hours or more † Rate per 100,000 per year using 2006 New Zealand census data 
‡ Overall p-value<0.05 § Overall p-value<0.001 
IQR, interquartile range  
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Males had higher hospitalisation rates than females. As age increased so did the rate 
of admission to hospital, with rates among those aged 60 to 64 years more than double 
that of those aged 20 to 29 years (316.1/100,000 vs. 142.7/100,000) (p<0.001).  

People of Māori ethnicity had higher hospitalisation rates of unintentional home 
injuries compared to people of European ethnicity (257.1/100,000 vs. 201.2/100,000). 
In contrast, people of ‘Other’ ethnicity had lower hospitalisation rates compared to 
people of European ethnicity.  

The five leading mechanisms of injury resulting in admission to hospital during the 10 
year period reviewed were: falls (77.2/100,000), cutting or piercing (29.4/100,000), 
overexertion (10.9/100,000), poisoning (10.6/100,000), and being struck by, against 
or caught between objects (10.6/100,000) (Table 3). There was little difference in the 
proportion of unintentional home injuries classified as ‘unspecified’ cause over the 
10-year period reviewed (mean 1.72%, range 1.49–2.02). 

Gender differences in hospitalisation rates for the five leading mechanisms of injury 
were apparent (Table 3). Males had lower hospitalisation rates of injuries resulting 
from falls (p<0.001) and poisoning (p<0.05) than females. However, males had higher 
hospitalisation rates for injuries resulting from cutting or piercing (p<0.001) and 
being struck by, against or caught between objects (p<0.001), which were at least 
twice as high as the rates among females. As deprivation increased so did the 
incidence of admission to hospital for home injuries as a result of falls and cutting or 
piercing (Figure 1). 

 

Figure 1. The leading causes of unintentional home injury resulting in admission 

to hospital among 20 to 64 year olds by the New Zealand Deprivation Index 2006 

(NZDep2006)
20

, 2000 to 2009 
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There were differences in hospitalisation rates by age-group for falls, cutting or 
piercing, and overexertion (<0.001). Compared to 20–29 year olds, people in all other 
age groups had higher hospitalisation rates of injuries resulting from falls and 
overexertion, but rates were lower for injuries due to cutting or piercing. In addition, 
people in the 40–49 years and 50–59 years age groups had lower hospitalisation rates 
of injuries due to poisoning than 20–29 year olds. Hospitalisation rates of injuries 
resulting from being struck by, against or caught between objects were also lower for 
people in the aged 30–39 years and 40–49 years, compared to 20–29 year olds.  

Differences in ethnic-specific hospitalisation rates by mechanism of injury were 
apparent for the five leading mechanisms of injury (p<0.001) (Table 3). Compared to 
people of European ethnicity, Māori had higher hospitalisation rates of injuries 
resulting from cutting or piercing, poisoning, and being struck by, against or caught 
between objects, but not for injuries due to falls and overexertion. In contrast, 
hospitalisation rates for all mechanisms of injury among Asians and people of ‘Other’ 
ethnicities were lower in comparison to Europeans. Pacific people had lower rates of 
injuries due to falls and overexertion, but higher rates of injuries resulting cutting or 
piercing and poisoning than Europeans.  

Incidence rates of injuries due to falls resulting in admission to hospital increased up 
until 2003, followed by a plateauing of rates prior to the suggestion of a further 
increase in 2009 (Figure 2). In contrast, rates of injuries due to cutting or piercing 
declined. The incidence of injuries due to overexertion and poisoning remained fairly 
stable over the 10-year period. 

Figure 2. Trends in the leading causes of unintentional home injury resulting in 

admission to hospital among 20 to 64 year olds, 2000–2009 
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Discussion 

On average around 4,000 young and middle-age adults are admitted to hospital, and 
60 die every year as a result of unintentional injuries sustained at home in New 
Zealand. Overall, hospitalisation and mortality rates indicate that males and people in 
older age groups have the greatest likelihood of sustaining moderate to severe 
unintentional injuries at home. Compared to people of European ethnicity, the overall 
hospitalisation and mortality rates of home injuries are significantly higher among 
Māori. Despite the significantly lower hospitalisation rate among Pacific people 
compared to Europeans, these two ethnic groups have comparable home injury 
mortality rates.  

As age increases so does the incidence of admission to hospital for unintentional 
home injuries. The leading contributors of home injury morbidity in this age group are 
falls, and for mortality poisoning. Injuries due to falls had the highest median length 
of hospital stay and in-hospital mortality rate. The highest death to hospitalisation 
ratio (1:11) was for home injuries due to poisoning. As deprivation increased so did 
the frequency of hospital admissions due to fall and cutting or piercing injuries.  

This is one of few published studies to estimate home injury incidence among young 
and middle-age adults in New Zealand. The use of population-based public hospital 
discharges and death registrations data over 10-years provides reasonably reliable 
estimates of the burden of home injuries resulting in hospital admissions or death. The 
acute management of injured patients requiring hospitalisations in New Zealand falls 
exclusively to the public hospital system,21 therefore, case ascertainment for 
admissions to hospital in this study is likely to be complete.  

The reliability of e-coding for the surveillance data used in this study could have 
resulted in some misclassification bias. A New Zealand study conducted to determine 
the accuracy in ICD-10 coding of public hospital discharges found 26% of the 
external cause codes had inaccuracies in the first, second, or third characters and 22% 
of the place of occurrence codes were incorrect.22  

We used the following criteria to determine injury incidence: cases with an external 
cause of injury or poisoning, primary admission, and a day stay of one day or more. 
This approach may result in an overestimation of injury incidence by up to 3% due to 
the fact that the number of cases admitted in a reference year and not discharged in 
that year may not be offset by the number of cases discharged in the reference year 
which were admitted prior to the reference year.16  

The inclusion of cases without an injury diagnosis code (3%) may have resulted in an 
overestimation of injury incidence. It was not possible to establish if these cases had 
not been assigned an injury diagnosis code, or were in fact incorrectly assigned an 
external cause of injury code. The length of stay data used in these analyses only 
included the primary admission to hospital and therefore does not represent the total 
length of stay associated with an injury if subsequent admissions were required.  

The higher rates of unintentional home injury mortality among males than females in 
this study are comparable to the findings of previous published research.7 23 The 
higher rate of home injury deaths among males than females has been postulated to be 
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due to the increased likelihood of males engaging in riskier behaviour with potentially 
more fatal outcomes.7  

The three leading causes of home injury deaths in this study were similar to the 
findings of a large US study by Runyan et al.7 Poisoning, falls and burns combined 
accounted for 72.5% of injury deaths in the current study, is consistent to the 
proportion in Runyan’s study (78.6%).7 The higher poisoning related mortality rates 
among people aged 20–59 years and among males were also found in the US study.7 
As with this study, home injury mortality data from the US has shown an increase in 
fall injury deaths rates with increasing age, as well as higher rates among males than 
females.7  

The dominance of falls as the leading mechanism of injury at home resulting in 
admission to hospital among young and middle-aged adults is consistent with 
previous research.3, 9, 23 The two leading causes of home injury-related hospitalisations 
in this study were falls and cutting piercing injuries. A Norwegian study of hospital 
presentations for unintentional home injuries, found falls to be the leading cause of 
injury among 25 to 64 year olds, accounting for 37.2% of injuries.23 We have 
previously described hospitalisations as a result of unintentional falls among 25 to 59 
year olds in New Zealand.12 Rates of admission to hospital following a fall at home in 
that study were three to fourfold greater among people aged 55 to 59 years compared 
to those aged 25 to 29 years.  

In the current study, the incidence of both falls and cutting or piercing injuries in the 
home increased as socioeconomic deprivation increased. While the data used in the 
present study could not explore this further, future research should consider the 
possibility of important contextual risk factors and hazards in the home environment 
of socioeconomically deprived families, and consider appropriate interventions to 
address these. 

Despite home being the leading place where injury resulting in admission to hospital 
occurs,5–8 a cross-sectional phone survey of randomly selected New Zealand 
households found that 91% of respondents rated their homes as “very safe” or 
“reasonably safe”.24 The study concluded that despite most respondents considering 
their homes to be safe and believing that injuries are preventable, people need to be 
encouraged to adopt common safety practices and behaviours in the home.  

This study has confirmed that the home environment is an important setting for 
moderate to severe injury among young and middle-age adults in New Zealand. Injury 
prevention strategies targeting the home environment need to address an array of risk 
and protective factors.9 Recent Cochrane systematic reviews have examined the 
prevention of home injuries: home modifications,25 home safety education and the 
provision of safety equipment,26 domestic pool fencing,27 and interventions for 
promoting smoke alarm ownership and function.28 These reviews indicate that there 
are some interventions that show potential for the prevention of home injuries; 
however none of the reviews had strong evidence for the effectiveness of the 
interventions in reducing injuries.29 Methodologically robust analytical studies are 
required to assess the effectiveness of injury prevention activities targeting the home 
environment to reduce injuries. 
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The large numbers of home injuries occurring each year, mean even relatively 
moderately successful injury prevention interventions can have large impacts at the 
population level.30 The collection of reliable surveillance of data is critical to 
informing emerging trends, and monitoring the effectiveness of injury prevention 
interventions.31  
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Smoking outdoors at pubs and bars: is it a problem? An air 

quality study  

Richard Edwards, Nick Wilson 

Abstract  

Aims (i) To measure air quality in semi-enclosed outdoor smoking areas of pubs and 
bars in New Zealand. (ii) To evaluate evidence of drift of fine particulates of 
secondhand smoke (SHS) from semi-enclosed outdoor smoking areas to indoor 
(smoke-free) areas. (iii) To evaluate evidence that the degree of communication 
between the outdoor smoking area and indoor areas influences the level of particulates 
indoors. 

Methods We measured fine particulate levels (PM2.5) using portable real-time aerosol 
monitors in a convenience sample of seven pubs and bars in central Wellington City. 
This was on one to three occasions (12 measurements in total) over four different 
nights.  

Results On the first two nights, when there was no or infrequent communication 
between the outdoor and indoor areas, the mean level of PM2.5 varied from 32 to 109 
µg/m3 in the outdoor smoking area, and from 14 to 79 µg/m3 in the adjacent indoor 
areas. On nights three and four, communicating doors were generally open most of 
the time. The mean level of PM2.5 varied from 29 to 192 µg/m3 in the smoking areas, 
from 36 to 117 µg/m3 in adjacent indoor areas, and from 23 to 104 µg/m3 in more 
distant indoor areas. Levels of PM2.5 in adjacent indoor areas were highest in pubs 
where communicating doors were open all the time (mean 117 µg/m3), intermediate 
where communicating doors were open intermittently (mean 85 µg/m3), and lowest 
when they were wholly or mainly closed (mean 25 µg/m3). 

Conclusions Air quality in semi-enclosed outdoor smoking areas was variable, and in 
some pubs was very poor. Where free communication exists between outdoor 
smoking areas and indoor areas, SHS drift can often greatly reduce indoor air quality 
throughout the pub or bar. Regulations to restrict the degree of communication and 
proximity of smoking areas to indoor areas may be justified to maintain indoor air 
quality and to protect health, particularly that of workers. 

Secondhand smoke (SHS) is a proven carcinogen and “causes disease and premature 
death in children and adults who do not smoke”.1,2 There are now at least six meta-
analyses showing that exposure to SHS increases the risk of coronary heart disease.3 

A similar hazard, outdoor particulate air pollution, is a well established cause of 
adverse cardiovascular effects and increased mortality risk.4–6 Major reviews have 
found that smoke-free area policies reduce exposure to SHS.6–11  

Even small reductions in SHS and fine particulate levels may have large public health 
benefits because exposure is common and the dose-response relationship appears to 
be highly non-linear (i.e., relatively more hazardous at lower levels).12 Several recent 
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studies have also demonstrated a reduction in hospitalisations from myocardial 
infarction after the implementation of smoke-free public places.3 

There is strong evidence that fine particulate exposure is associated with adverse 
cardiopulmonary health effects.13 The WHO air quality guidelines for PM2.5 are for a 
24-hour mean of 25 µg/m3 and an annual mean of 10 µg/m3.14 These levels are targets 
that, if achieved, would result in “significant reductions in risks for acute and chronic 
health effects from air pollution”.14  

Smoke-free policies are an integral part of the World Health Organization’s 
Framework Convention for Tobacco Control (WHO-FCTC). 15 Comprehensive 
smoke-free laws (that include all workplaces, restaurants and pubs) are now becoming 
widespread in many jurisdictions, particularly in Europe and North America.16–18 

In New Zealand, the Smoke-free Environments Act that was passed in 1990 made 
many indoor workplaces smoke-free (including: shops, most offices and some other 
workplaces along with partial restrictions on smoking in cafés and restaurants).  

In December 2004, nearly all the provisions of a new Smoke-free Environments 
Amendment Act (2003) came into force. This smoke-free law had the effect of making 
all pubs, cafés and restaurants completely smoke-free, along with nearly all other 
workplaces and associated facilities not covered by the 1990 Act (e.g., warehouses, 
factories and lunchrooms).19 

In 2007 we conducted a study in New Zealand that demonstrated that high levels of 
compliance with the 2003 smoke-free law , and that air quality in indoor areas in the 
hospitality industry was much less hazardous than in countries where smoking is still 
permitted. 20 21 The levels of fine particulates were low inside randomly selected bars, 
pubs and restaurants in urban and rural settings (mean level over 30 minutes = 16 
µg/m3 for 34 venues). 21  

The research also involved a preliminary assessment of levels of fine particulates in 
six outdoor smoking areas of pubs/bars and restaurants. Four of these outdoor areas 
were from the 34 included pubs/bars and restaurants, while two others were 
purposively included as they were known to be relatively enclosed (i.e., with walls on 
at least three sides).  

The mean PM2.5 level for the four randomly selected “outdoor” smoking areas was 36 
µg/m3 (Table 1). These areas had an average of four cigarettes burning in the smoking 
area at each of the three observation time points. Within these four venues the 
smoking area with the highest mean value (75 µg/m3) and highest maximum value 
(189 µg/m3) was the one that was most enclosed (i.e., with four walls and a partial 
roof). The other three smoking areas were far more exposed to the open air and wind 
(two were on balconies and one on the footpath outside the entrance).  

Particulate levels were especially high in the two purposefully sampled relatively 
enclosed “outdoor” smoking areas (Table 1). The area with the highest levels had a 
30-minute mean of 182 µg/m3 and a maximum of 284 µg/m3. These levels are far 
above the WHO guideline levels for 24-hour exposure (i.e., 25 µg /m3) to PM2.5 

14 The 
fine particulate level in this smoking area was around six times higher than the 
outdoor air, and over three times higher than in the non-smoking area indoors.  
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There is growing interest in assessing levels of SHS in outdoor smoking areas, and 
studies are currently underway or have been completed in several countries.22–25 
Following on from observations that SHS drift occurs between smoking and non-
smoking areas,26,27 there is also interest in possible smoke-drift from outdoor areas 
into smoke-free indoor areas where there are communicating openings between the 
two locations; though less research has been carried out on this. For example, 
Mulcahy et al reported higher air nicotine levels in pubs with outdoor smoking areas 
compared to those without such areas, following the Irish ban on smoking in pubs and 
bars.28  

Another study reported by Kennedy et al from Ontario, Canada using simultaneous 
recordings of fine particulates from two portable air quality monitors found very high 
levels of fine particulates can occur in a variety of non-enclosed and semi-enclosed 
outdoor settings.24 There was also some evidence of smoking in outdoor areas 
impacting on particulate levels in non-smoking indoor areas in some venues.  

Another study of 19 pubs and bars with an outdoor semi-enclosed smoking area found 
evidence that outdoor smoking increased particulate levels in adjacent indoor areas, 
but also unexpectedly found that having open communication between the indoor area 
and outdoor smoking area did not appear to increase the degree to which indoor air 
quality was affected.22 No previous studies that we are aware of have examined 
whether outdoor smoking areas can affect smoking further indoors in pubs and bars. 

In this pilot study we aimed to: (i) test air quality in semi-enclosed outdoor smoking 
areas of bars and pubs in New Zealand; (ii) evaluate evidence of drift of fine 
particulates from SHS in semi-enclosed outdoor smoking areas to adjacent and more 
distant indoor (smoke-free) areas; and (iii) evaluate evidence that the degree of 
communication between the outdoor smoking area and indoor areas influences the 
level of particulates indoors. 

Methods 

The methodology of this study was adapted from methods used in the international “Global Air 
Monitoring Study” coordinated by the Roswell Park Cancer Institute in New York.20 However, it 
included a number of additional methodological features including simultaneous recording of fine 
particulate levels in outdoor and indoor areas of pubs and bars. 

Selection of pubs—We carried out measurements in seven pubs on four weekend evenings between 
8pm and 1am during April (early autumn), June and August (winter), 2007 and January (summer) 
2008. Each night we selected three to four pubs or bars from the Central Business District (CBD) of 
Wellington City. The seven pubs were those that we were aware of that had semi-enclosed outdoor 
areas (defined as an outdoor smoking area which had a roof and partial or complete walls on three or 
more sides), and had one or more communicating doors or large opening windows between the indoor 
smoke-free areas and outdoor smoking area. We also specified that there were at least six customers 
present in the outdoor smoking area at the start of the measurement period, of whom at least one was 
smoking.  

To facilitate outdoor sampling of adjacent “outdoor” smoking areas we selected days when it was not 
raining. Thirteen measurements (one to three per pub) were initially included in the study, but one 
measurement from a pub with a large number of candles and flaming food dishes (which are also 
potential sources of particulates) being served in the indoor area was excluded from the analysis. 

Air quality data collection—As per the processes of the international “Global Air Monitoring Study”, 
indoor venues were visited unannounced by two pairs of investigators. Each pair carried a real time 
portable particulate monitor in a bag. To avoid affecting occupants’ behaviour, we behaved as normal 
customers (i.e., bought drinks and/or food in the pubs). At each indoor sampling site, we chose a site 
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within two to three metres of any open doors or windows leading to the “outdoor” smoking area. In the 
outdoor area we aimed to sample from approximately the middle of the area and not in the immediate 
vicinity (< 1 metre) of anyone smoking.  

We measured fine particulate (≤2.5 µm in diameter, i.e., “PM2.5”) levels using two TSI SidePak 
AM510 (TSI, Inc, St Paul, USA) portable real-time air quality monitors. These devices recorded 
average PM2.5 levels over 30 second logging periods. The use of the monitors followed a protocol 
modified from one developed for a “Global Air Monitoring Study”,20 and which was adapted for a 
UK29 and New Zealand study.21 

The monitors were zero-calibrated prior to use and were fitted with a 2.5 µm impactor with an air flow 
rate of 1.7 l/min. The air flow rate has been validated in the New Zealand setting using a 
pneumotachograph (Hans Rudolph 4813 pneumotachograph, Vacuumed differential pressure 
transducer 4500, Vacumetrics, California, USA), and was within 10% of the stated flow rate.  

During the four nights of data collection we had 352 minutes of data from when the monitors were in 
the same location. The mean PM2.5 readings of the two machines were 14.0 and 14.8 µg/m3, mean 
difference 0.75 µg/m3 (95%CI 0.28 to 1.23 µg/m3). The limits of agreement (Bland-Altman method30) 
were from -12.1 to 13.6 µg/m3. 

A length of Tygon™ tubing was attached to the inlet of the SidePak, with the other end left protruding 
(slightly) outside the bag. The bag with the sampling equipment was carried or placed on a seat or table 
wherever possible to sample the ambient air close to the breathing zone. We measured PM2.5 levels for 
a minimum period of 30 minutes in each venue.  

The investigators in the outdoor area did not change their position. The investigators in the indoor areas 
stayed in position for the first two nights, but on the third and fourth nights moved after 15 minutes to 
deep within the bar or pub, as far as possible away from the communication with the semi-enclosed 
outdoor smoking area.  

We also measured PM2.5 levels in the ambient air by collecting data from outside in the street at the 
start and end of the evening and as we moved between venues. The time period for measuring ambient 
air levels varied between 50 and 156 minutes. 

Observation data collection—At each venue the investigators collected additional information on a 
preformatted data collection sheet. This included recording number of people in room/area (at 0, 15 and 
30 minute intervals) and the number of lit cigarettes (at approximately 5-minute intervals).  

We drew a sketch of the layout of the room and the location of the sampling sites particularly in 
relation to the boundaries of the rooms/areas and the nature of any communications (doors or windows) 
between them.  

We noted the degree to which doors or windows were open during the measurement period. This was 
categorised as low (communicating doors or windows closed throughout or nearly all the data 
collection period), intermediate (communicating doors or windows intermittently open during the data 
collection period), and high (one or more communicating doors or windows open throughout or during 
nearly all the data collection period).  

We recorded any other possible sources of particulate pollution such as open fires, and extensive use of 
candles. We also noted the degree to which staff were observed within the outdoor smoking area.  

Data analysis—A calibration factor of 0.32 was applied to the measured data based on calibration 
work with a ThermoMIE personalDataRAM model pDR-1200 real-time aerosol monitor 
(ThermoAndersen, Inc, Smyrna, GA, USA) and as used in other studies using the SidePak monitor.20 29 

31-33 This type of monitor has also been calibrated against standard pump-and-filter gravimetric 
methods.31  

The recorded measurements were downloaded to a personal computer for analysis using TRAKPRO 
version 3.4 and Stata version 9.0 (Stata Corp). We calculated mean time-weighted averages and peak 
levels of PM2.5 for each location within the venues. The mean number of lit cigarettes during the data 
collection period was calculated. 

Ethics approval—Ethics approval was obtained through the University of Otago’s ethical review 
system (Category B approval).  
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Results 

Table 1 shows the summary results from this study and the preliminary results from 
the previous study which included pubs with outdoor areas.  

 

Table 1. Fine particulate levels at selected Wellington pubs and bars (30 minute 

sampling of PM2.5 in µg/m
3
) from this study and previously collected New 

Zealand data (from
8
)  

 

PM2.5 levels in µg/m
3
 Venue setting Sampling strategy 

Mean Median Minimum Maximum 

This study – April/June measurements  

“Outdoor” smoking areas in 
pubs and bars (n=6) 

Purposeful sampling for pubs with 
semi-enclosed outdoor areas 

74 78 32 109 

Just inside the connecting door 
of the above pubs 

As above 41 36 14 79 

This study – August/January measurements  

“Outdoor” smoking areas in 
pubs and bars (n=6) 

As above 91 75 34 161 

Just inside the connecting door 
of the above pubs** 

As above 71 64 36 116 

Deeper inside the above pubs** As above 58 47 15 104 

Previous study      

“Outdoor” smoking areas of 
pubs/ restaurants (n=4)* 

Wellington Central Business District 
(CBD) (random selection) 

36 19 7 189 

Relatively enclosed smoking 
areas attached to pubs (n=2) 

Wellington CBD (purposeful 
sampling) 

124 116 20 284 

* For those “outdoor” smoking areas that were fully occupied by at least one person (beside the investigator/s) 
throughout the 30 minute period and which had a least two cigarettes smoked during this time. The logging period 
was slightly longer in this study at 60 second intervals. 

** 15 minute sampling. 

 

First two nights, indoor monitor in fixed position—On the first two nights (April 
and June) mean ambient air particulate levels were 8 and 21 µg/m3. The mean number 
of lit cigarettes in the outdoor areas during the observation period was 4.3, range from 
1.4 to 7.8. All the pubs had no or only infrequent communication between the outdoor 
smoking area and adjacent indoor non-smoking area (i.e., brief and intermittent door 
opening).  

The mean level of PM2.5 varied from 32 to 109 µg/m3 in the smoking areas, and from 
14 to 79 µg/m3 in adjacent indoor areas (Figure 1, Table 1). Peak PM2.5 levels were 
higher in the outdoor smoking areas, and ranged from 59 to 685 µg/m3 compared with 
peaks of 18 to 218 µg/m3 in the indoor areas. Four out of six of the outdoor smoking 
areas had peak PM2.5 levels above 200 µg/m3. Mean PM2.5 levels in the indoor areas 
were higher in pubs where the communicating door(s) was intermittently open (B, C, 
F), than where it was almost always closed (A, D, G) (Figure 1). 

 



 

 
NZMJ 16 December 2011, Vol 124 No 1347; ISSN 1175 8716 Page 32 of 133 
http://journal.nzma.org.nz/journal/124-1347/4995/ ©NZMA 

  

 

Figure 1. Particulate levels in outdoor smoking areas and indoor non-smoking 

areas, first two nights, indoor monitor adjacent to outdoor area 
 

 

 

Nights three and four, indoor monitor close to, and far from, the outdoor 

smoking area—For the second two nights during August and January mean ambient 
air particulate levels were 4 and 6 µg/m3. The mean number of lit cigarettes in the six 
outdoor areas during the observation period was 3.6, range from 1.6 to 4.8. In pub 
C(3) there was intermittent communication, and in the other five pubs constant or 
very frequent communication between the outdoor smoking area and indoor areas of 
the pub.  

The mean level of PM2.5 varied from 29 to 192 µg/m3 in the smoking areas, from 36 
to 117 µg/m3 in adjacent indoor areas, and from 23 to 104 µg/m3 in more distant 
indoor areas (Figure 2, Table 1). Candles observed in the indoor area of pub H may 
have affected readings in this pub. 

Peak PM2.5 levels varied from 140 to 801 µg/m3 in the outdoor smoking areas, and 
from 63 to 239 µg/m3 in the indoor areas. Three of the outdoor smoking areas had 
peak PM2.5 levels above 400 µg/m3. 
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Mean levels of PM2.5 at or above 50 µg/m3 indoors were seen in the adjacent and 
distant indoor areas of four out of five pubs with free communication with the 
smoking areas (Figure 2), with levels of around 100 µg/m3 in the indoor areas close to 
and distant from the smoking areas in two of the pubs [B(4), D(4)]. 

 

Figure 2. Particulate levels in outdoor smoking areas and indoor non-smoking 

areas, last two nights, indoor monitor in adjacent and distant area 
 

 

 

Particulate levels in indoor area by degree of communication with outdoor 

smoking area—In the three pubs with no or minimal communication between the 
outdoor smoking area and indoor area (i.e., the communicating door was closed 
almost the whole time) an average of three cigarettes were lit at one time and the 
mean level of PM2.5 in the adjacent indoor area was 25 µg/m3.  

In the five pubs with an intermediate degree of communication between the outdoor 
smoking area and indoor area (i.e., the communicating door was intermittently open), 
an average of five cigarettes were lit at one time and the mean level of PM2.5 in the 
adjacent indoor area was 85 µg/m3. In the four pubs with full communication between 
the outdoor smoking area and indoor area (i.e., the communicating door was open all 
or almost all the time) an average of 3.3 cigarettes were lit at one time and the mean 
level of PM2.5 in the adjacent indoor area was 117 µg/m3.  

Regarding the measurement of air quality further indoors, of the six pubs with 
readings, two had intermittent communication with the outside area (mean cigarettes 
lit 1.8) and a mean PM2.5 of 19 µg/m3, while four had full communication (mean 
cigarettes lit 4.5) and a mean PM2.5 of 78 µg/m3. 
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Discussion  

Main findings and interpretation—Air quality in semi-enclosed outdoor smoking 
areas was variable, but was often very poor. The mean for all 12 measurements was 
above the WHO 24-hour PM2.5 poor air quality threshold level of 25 µg/m3. For three 
of the 12 measurements PM2.5 averaged over four times that level.  

In the indoor areas, the mean PM2.5 level was greater than 25 µg/m3 for nine of the 12 
measurements in indoor areas and four of the six measurements further inside the pub. 

The greater the degree of communication between the outdoor smoking areas and 
indoor areas, the higher were PM2.5 levels in the adjacent and more distant indoor 
areas.  

Strengths and limitations with this study—This study is the first that we are aware 
of to demonstrate that the degree to which smoking in outdoor areas affects air quality 
in indoor areas is increased by the degree of communication between the indoor and 
outdoor area. The study was limited by the small number of venues included and their 
selected and therefore possibly non-representative nature. For example, it is possible 
that the pubs with “semi-enclosed” smoking areas in this study may have more 
serious problems with SHS exposure than is the norm in Wellington and in similar 
pubs elsewhere in New Zealand.  

Comparison with previous studies—The mean levels of PM2.5 in the Wellington 
pub outdoor smoking areas, and in the adjacent and distant indoor non-smoking areas, 
were higher than in a previous study from Melbourne, Australia, where levels were 
measured in outdoor areas of 54 outdoor dining venues when one or more cigarettes 
was being smoked within a metre of the observer (mean PM2.5 = 27.3 µg/m3). 
However, very high peak levels (up to 484 µg/m3) were observed in the Melbourne 
study on occasion.23  

Mean levels of PM2.5 were also higher in both the outdoor smoking areas and adjacent 
indoor areas in this New Zealand study than in another similar study from 19 pubs in 
Melbourne. However, this may be due to the purposive selection of pubs with at least 
one smoker in the outdoor area at the outset in this New Zealand study, but no such 
requirement in the Melbourne study.22 The finding that indoor air quality was affected 
more as the degree of communication between the outdoor and indoor area increased 
is as expected, but is in contrast to the results for Melbourne.22 

Implications for further research—Potential areas for further research include 
further investigation of the degree of drift of SHS from outdoor areas in other settings, 
with larger sample sizes. Studies to investigate the effectiveness of measures to 
prevent drift e.g. keeping communication doors and windows shut are also warranted.  

In our study venue workers mostly only entered the outdoor smoking areas 
intermittently—for example to clear tables. However, in one venue a bar was situated 
in the outdoor area, so staff were continuously exposed. The degree to which pub staff 
are exposed could be investigated further using biomarker studies. For example, this 
could include comparisons of staff exposure in pubs where there are no outdoor 
smoking areas compared to venues where: (i) outdoor areas are semi-enclosed and 
pub staff have to visit often (e.g., to clear tables); and/or (ii) there is a staffed bar in 
outdoor smoking area. 
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Policy implications—The findings show that levels of particulates in semi-enclosed 
outdoor smoking areas and communicating indoor areas can be high and often exceed 
the WHO air quality standard for mean PM2.5 levels over 24 hours.  

We used the WHO air quality standards for PM2.5 in ambient air as no similar 
standards exist for SHS related PM2.5 pollution. There are two caveats to the use of the 
WHO air quality standards. Firstly, they apply to ambient air pollution. However, 
given the high level of carcinogens in tobacco smoke, it seems likely that toxicity is at 
least as high for SHS as other outdoor air pollution.1  

Secondly, the standard is set for 24-hour mean exposure, whereas exposure to SHS in 
pubs will be of shorter duration. Applying the mean levels observed across the 12 
measurements from indoor areas adjacent to a semi-enclosed smoking area in this 
study (54.3 µg/m3), and assuming ambient air exposure of 10 µg/m3 (the mean of the 
level observed on the four nights in this study), it would take just over 8.1 hours for a 
non-smoker to be exposed to particulate pollution in excess of the WHO 24-hour air 
quality standard for PM2.5. However, given that according to the WHO “no threshold 
for PM2.5 has been identified below which no damage to health is observed”14, any 
involuntary exposure of non-smokers to SHS is of concern.  

The SHS exposure observed in this study may be a particular concern for pub 
workers, particularly if there is a staffed bar area located in the outdoor smoking area 
or if there is frequently open communication (doors or windows) between the 
smoking area and indoor areas. For non-smoking customers the high PM2.5 levels are 
likely to be most problematic where the area is extensively used by non-smokers e.g., 
if it is the only available outdoor area during summer periods when many customers 
prefer to gather outside. Adverse health impacts are likely to be greatest where staff or 
customers have SHS-affected respiratory conditions such as asthma and 
cardiovascular disease.  

Regulations to prevent the location of bar stations/serving areas in semi-enclosed 
outdoor smoking areas, to restrict the degree of communication and proximity of 
smoking areas to indoor areas, and to mandate that some of the outdoor smoking area 
seating in pubs is smoke-free (e.g. at least 50% in Queensland, Australia) may 
therefore be justified to maintain indoor air quality and to protect the health of 
workers and customers. Policymakers may also wish to consider nuisance effects for 
non-smokers from SHS and the littering of public areas with smoking-related debris. 
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Women with fibromyalgia syndrome in New Zealand: the 

symptom experience 

Alice Theadom, Mark Cropley, Penelope Parker, Valery Feigin 

Abstract  

Aims Diagnosis and treatment of fibromyalgia syndrome (FMS) currently focuses on 
the experience of widespread pain. However, the symptom experience described by 
patients with FMS in clinical practice is far more diverse. This study aims identify the 
most common and severe symptoms in female patients diagnosed with FMS.  

Methods This study interviewed 56 patients diagnosed with fibromyalgia syndrome 
about their symptoms using the Clinical Interview Schedule – Revised. 

Results The most frequent and disabling symptoms reported by participants were 
fatigue, sleep disturbance and cognitive difficulties. 

Conclusions These findings highlight the need for a range of symptoms to be 
considered in the assessment and treatment of FMS to help improve patient outcomes.  

Fibromyalgia syndrome (FMS) is recognised as one of the most common conditions 
in patients with musculoskeletal pain.1,2 It is a complex disorder that affects women 
more than men.3,4 The pathophysiology of FMS requires further research. Emerging 
evidence suggests that there are abnormalities of both peripheral and central nervous 
system resulting in augmented sensory processing in the brain and decreased central 
nervous system inhibition of peripheral nociceptive signalling.5 Genetic and 
environmental factors have also been linked to an increased risk of developing 
FMS.6,7 

FMS is associated with significantly high societal and health care costs8-12 with 
patients making more than double the number of visits to health care services than 
non-FMS controls and revealing higher levels of medication use.10 This increased 
level of health care use has been found to remain stable over the course of the illness 
(despite an initial decrease in service utilisation during the year following 
diagnosis).13  

FMS is also associated with high indirect costs to society, as many people with FMS 
are forced to leave employment, reduce their working hours or have increased 
absence from work as a result of their FMS symptoms.12,14-16 In a general population 
study conducted in New Zealand (NZ), the prevalence of FMS has been estimated to 
be 1.1% in Maori and 1.5% in NZ European,17 although internationally prevalence 
rates vary considerably, between 0.7% to 11%.13,15,18–20 

FMS is diagnosed based on the experience of widespread chronic pain and tender 
points, however, according to the American College of Rheumatology Criteria,3 many 
people with FMS and clinicians report a number of associated psychological and 
physical symptoms including; mood disturbance,21–23 fatigue, sleep disturbance, 
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morning stiffness, paresthesias, headache, Raynaud’s phenomenon and irritable bowel 
symptoms.18,24,25  

The occurrence of symptoms, in addition to pain may contribute to the significantly 
lower quality of life and reduced physical functioning found in this population in 
comparison to other chronic pain conditions, such as rheumatoid arthritis.26 
Pharmacotherapy has demonstrated effective symptom reduction in FMS, although 
the side effects can limit tolerability27–32. It is widely acknowledged that medication 
should be integrated into an individualised treatment regime including exercise and 
psychological therapy (such as cognitive behavioural therapy).33–35 

As the symptom profile of FMS is so diverse it is difficult for practitioners to identify 
the symptoms most likely to impact on patients with FMS to help to guide their 
treatment. Research exploring the nature and extent of diagnosed psychological 
disorders from a review of studies completed into FMS has revealed higher levels of 
anxiety and depressive disorders in people within FMS in comparison to controls36 
However further research is needed to explore the nature and severity of the common 
symptoms that people with FMS may experience, particularly in NZ.  

To develop appropriate health care provision that meets the needs of patients, a clear 
understanding of the symptom experience is essential. This study aims identify the 
most common and severe symptoms in female patients diagnosed with FMS and to 
compare the findings in relation to community norms.  

Methods 

An interview was conducted to explore the frequency and severity of common 
symptoms using a Structured Clinical Interview Schedule.  

Participants—Participants were included in the study if; 1) they had been diagnosed 
with FMS by a GP or consultant; 2) FMS was reported to be their primary diagnosis; 
3) they were over 18 years of age; 4) they were female (as the population of FMS 
predominantly affects females this enabled comparison of the findings with a general 
population female sample). Participants were excluded if; 1) they are unable to speak 
or understand English or; 2) they have a serious medical condition that is likely to 
affect the findings of the study, such as cancer or a specific diagnosed psychiatric 
disorder (such as schizophrenia, anxiety or depressive disorders).  

Advertisements for the study were placed in patient newsletters distributed through 
Arthritis New Zealand and patient support groups for people with FMS across New 
Zealand. Patients who contacted the research team in response to the advertisements 
were sent an information sheet explaining the study and a consent form.  

Participants were given the opportunity to talk to a member of the research team 
before they were asked to sign and return the consent in the prepaid envelope 
provided. Participants were only able to participate on receipt of the signed consent 
form. 

Assessments—Information on age, gender, ethnicity, co morbid medical diagnoses, 
FMS symptom duration and medication use were recorded. The Structured Clinical 
Interview Schedule (CIS-R)37 was then administered to all participants via the 
telephone or in person.  
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Two modes of administration were provided to enable those who were unable to 
travel to attend an in person interview to take part and also to provide the option of an 
in person interview for those who preferred this approach. The CIS-R has been 
validated for use by telephone and face to face presentation with no evidence of 
difference in outcomes found by the different modes of administration.38 

The CIS-R is a standardised assessment that explores the occurrence of a wide range 
of symptoms in patients with physical health conditions.39 The interview comprises of 
14 sections (somatic symptoms, fatigue, concentration difficulties, sleep problems, 
irritability, worry about physical health, depression, depressive ideas, worry, anxiety, 
phobias, panic attacks, compulsions and obsessions) and asks patients about the 
existence of each symptom over the past month.  

If the symptom is reported to have occurred in the past month, a more detailed 
assessment is completed to establish the frequency, duration, severity and time since 
onset and is intended for use by non-professional interviewers. Symptom sub-scales 
are scored between 0 to 4 (the depressive ideas subscale is scored between 0 to 5) 
with scores ≥2 indicating the symptom is frequent and severe. A total scale score is 
also calculated (0–57) with scores of ≥12 reflecting more severe symptoms. Norms 
are available for a female sample of (N=4728) collected from a household survey of 
people aged 16 to 74 years.40  

The total telephone assessment took approximately 40 minutes to complete, with high 
scores indicative of greater symptom severity.  

Data analysis—Frequencies, means and standard deviations (or medians and 
interquartile ranges if data did not meet parametric assumptions) were used to 
describe the characteristics of the participant sample. Descriptive analysis was 
completed to state the nature, frequency, duration, severity and symptoms duration of 
the 14 symptom domains explored in the CIS-R for the FMS participants. Adjusted 
odds ratios (95% confidence intervals) were calculated comparing the frequency of 
domain scores of ≥2 (indicating severe symptom experience) on each of the 14 
symptom domains in comparison to the CIS-R community norms.  

A priori power calculation for χ2 goodness of fit test using G*power 3.1 based on a 
medium effect size of 0.4, power 0.8 and alpha level of 0.05 (df 1) revealed that a 
minimum sample of N=50 would be required to detect significant differences between 
the FMS population and community norms. 

Results 

Sixty-one participants contacted the research team in response to the advertisement 
and were sent an information pack in the post. Fifty eight participants (95%) returned 
the signed consent form, and were screened for eligibility. One participant was 
excluded as they had not been diagnosed by a clinician or consultant and one 
participant was no longer contactable, consequently fifty six female participants 
completed the interview either by telephone (n=52) or face to face (N=4). 
Characteristics of the FMS participants are described in Table 1. 
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Table1. Participant characteristics (N=56) 
 

Characteristic Value 

Age (mean, SD) 

Age range 

56.89 years (13.99) 
20–85 years 

Symptom duration (mean, SD) 15.84 years (13.32) 
Medication use 

Yes 
No 

 
51 (91.1%) 

5 (8.9%) 
Comorbidity 
Yes 
No 

 
49 (87.5%) 
7 (12.5%) 

Ethnicity 

New Zealand European 
 

56 (100%) 

 

The most common comorbidities in the sample included arthritis (N=8), irritable 
bowel syndrome (N=8) chronic fatigue syndrome (N=7), heart disease (N=4) and 
migraines (N=4). The most common medications taken included paracetamol, 
codeine, ibuprofen, prednisone and gabapentin. 

The most frequent symptoms reported by FMS participants to be severe were; fatigue, 
somatic pain, sleep problems, and concentration difficulties. There were significantly 
higher rates of symptoms in the FMS sample on each of the 14 domains, in 
comparison to the community norms, with the exception of depression, compulsions 
and obsessions (see Table 2). 

 

Table 2. Percentage of participants scoring ≥2 on domains of the CIS-R 
 

Symptom domain NZ FMS female 

population N=56 

General female 

population N=4728
40

 

Odds ratio (95% CI) Chi-squared 

Somatic pain 48% 8% 10.62 (4.67–24.15) 39.68** 
Fatigue 88% 32% 15.58 (7.47–32.50) 65.33** 
Concentration/forgetfulness 57% 11% 10.73 (5.11–22.50) 47.15** 
Sleep problems 77% 34% 6.50 (3.49–12.12) 37.43** 
Irritability 50% 22% 3.55 (1.92–6.55) 17.01** 
Worry about physical 
health 

29% 7% 5.43 (2.25–13.10) 16.40 ** 

Depression 16% 12% 1.40 (0.62–3.13) 66.40 n.s. 
Depressive ideas 30% 11% 3.47 (1.62–7.40) 11.08** 
Worry 43% 21% 2.84 (1.52–5.29) 11.12 ** 
Anxiety 25% 9% 3.37 (1.48–7.67) 9.07** 
Phobias 18% 6% 3.44 (1.30–9.07) 6.82** 
Panic 7% 2% 3.69 (0.75–18.21) 2.91** 
Compulsions 9% 4% 2.37 (0.71–7.98) 2.06 n.s. 
Obsessions 13% 7% 1.99 (0.76–5.21) 2.00 n.s. 

** p<0.01; n.s. = non-significant. 

 

The mean total score on the CIS-R for the FMS population was 16.52 (SD 8.19) with 
N=40 (71.43%) receiving a total score of >12.  



 

 
NZMJ 16 December 2011, Vol 124 No 1347; ISSN 1175 8716 Page 42 of 133 
http://journal.nzma.org.nz/journal/124-1347/4990/ ©NZMA 

  

 

Participants who were taking medication revealed a higher total mean score than those 
who were not medication (16.73, SD 8.50 and 14.40, SD 3.65 respectively), although 
this difference did not reach statistical significance, U = 109.50, p = 0.62. Exploring 
the effect of comorbidity on the symptom profile, there were also no significant 
differences between those with and without comorbid conditions on the total 
symptom score, U = 94.00, p = 0.06.  

The only significant difference observed on the subscale scores of the CIS-R was that 
those with a comorbid condition scored significantly higher on the fatigue subscale in 
comparison to those with no comorbid condition U = 84.50, p = 0.01.  

 

Table 3. Correlations between age, length of illness and subscales of the CIS-R 
 

 Age 

 

Len Som Fat Con Irr Wph Dep Di Wor Anx Pho Pan Com Obs 

Len .18               

Som -.37 .56              

Fat -.08 .14 -.05             

Con -.47 .10 .31 .17            

Sle .03 .02 .17 .27 -.05           

Irr -.36 -.07 .26 .14 .35           

Wph -.17 -.12 .08 .13 .49 .21          

Dep -.18 -.03 .08 .21 .44 .14 .40         

Di -.26* -.04 .06 .30 .37 .02 .40 .89        

Wor -.24 .08 .25 .04 .40 .25 .48 .47 .54       

Anx .02 -.24 -.06 .07 .11 .15 .47 .11 .09 .30      

Pho -.22 -.05 .23 .07 .38 .17 .43 .23 .34 .53 .27     

Pan .04 .22 .21 .20 .26 -.01 .26 .18 .24 .34 .38 .45    

Com -.20 -.14 .19 .02 .25 .08 .11 .17 .17 .12 .07 .04 .13   

Obs -.17 -.28 .23 .09 .12 .11 .02 .11 .07 -.01 -.13 .26 -.12 .21  

Tot -.45 -.06 .46 .31 .65 .40 .64 .62 .65 .70 .37 .65 .39 .25 .27 

 

Shading indicates that correlation is significant at the 0.01 level (2-tailed).  
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All significant correlations are shown in Table 3. Length of illness did not correlate 
with any of the variables and sleep only correlated with fatigue. As can be seen in 
Table 3. younger age was associated with more frequent and severe total symptoms 
and higher scores on the somatic symptoms, concentration difficulties, depressive 
ideas and irritability subscales. All subscales were associated with the total symptom 
score with the exception of the sleep and compulsions subscales. The relationship 
between age and the total CIS-R score is shown in Figure 1. 

 

 

 

Discussion 

This study aimed to explore the symptom profile of females with FMS in NZ using a 
structured clinical interview schedule. This study revealed that the most frequent and 
severe symptoms were fatigue, somatic pain, sleep and concentration difficulties. 
Significantly higher rates of symptoms were revealed in women with FMS on each of 
the subscales (with the exception of depression, compulsions and obsessions) and the 
total score, in comparison to community norms. The high frequency and severity of a 
wide range of symptoms in this sample of females with FMS highlights the need for 
clinical interventions to focus on addressing a range of symptoms in addition to pain.  

Although medication use revealed no significant effect on the findings of this study, 
this may be due to the low numbers of participants who were not taking medication. 
Participants with a comorbid condition revealed higher levels of fatigue and total 
symptom scores than those without. This was to be expected with participants 
reporting comorbid conditions, such as arthritis, chronic fatigue syndrome and heart 
disease however, this highlights the need to consider the occurrence of comorbid 
conditions when assessing symptoms in FMS. 

It was revealed that younger age was significantly associated with higher scores on 
somatic pain symptoms, concentration difficulties, irritability and depressive ideas 
sub-scales and also for the total score. Unexpectedly total symptom scores continued 
to decline into older age, when women were more likely to have comorbid conditions 
that may affect their scores. The negative correlation between age and FMS symptom 
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severity is similar to the results revealed in a previous study in FMS41 and may reflect 
either the acute phase of symptom onset, that people learn to manage their symptoms 
more effectively or that symptoms may improve over time.  

It was interesting to note that the sleep problems and compulsions subscales were not 
significantly associated with the total symptom score. This may suggest that the scales 
are measuring separate domains. Evidence has revealed that sleep is associated with 
physical outcomes such as pain and fatigue in FMS,41 However, previous studies have 
focused on the components of sleep quality rather than exploring sleep as one 
symptom domain as in the CIS-R.  

This study did not aim to explore the complexities of sleep quality in this population, 
but to explore generic perceived sleep disturbance in comparison to other symptoms 
of FMS and these results may therefore reflect a measurement issue. Few women with 
FMS reported experiencing compulsive symptoms in the previous month and these 
findings for the compulsions subscale may reflect the low variance for this variable.  

In contrast to previous findings, where levels of clinically significant depressive 
symptoms have been found to be high (approximately 83%),23 low levels of anxiety 
and depression were revealed in this study. Comparisons of the findings to 
community norms (which revealed no significant differences between females with 
FMS and the general population on levels of depression), suggests that depression is a 
more general public health issue than one specific to FMS.  

Studies looking specifically at levels of depression and anxiety in FMS have revealed 
inconsistent findings and may reflect differences between the populations studied, 
(e.g. hospital or community based), the measurements used (such as focusing on 
depression levels or depressive disorders as well as lifetime experience or current 
experience of depression) and the type of comparison groups used (e.g. general 
population norms and chronic pain controls). This may also support the proposal that 
depression is a consequence of chronic pain42 rather than a direct symptom of the 
FMS.  

The aim of the study was to recruit a sample that would be broadly representative of 
the NZ FMS population, however the ethnicity of the participants in this study was 
100% NZ European which limits the generalisability of the findings and the observed 
prevalence of symptoms should be considered with some caution. Studies exploring 
the impact and symptom experience of FMS for Māori are needed. 

The findings in this study are limited as they do not reflect the variability in the 
symptom experience over time. Participants often commented when completing the 
interview that their responses to the question would change according to the time of 
day or the activities that they had recently been engaged in.  

People with FMS frequently describe that their symptoms vary over the course of a 
day, with greater levels of pain and fatigue in the late afternoon/evening.43 Although 
the study was powered to detect significant differences between the FMS participants 
and normative data, the sample size is relatively small, did not include males with 
FMS and the possibility of random error in the findings cannot be excluded.  

It should also be noted that the community norms used as a comparison for this study 
were taken from a study conducted in the UK, rather than in NZ and therefore may 
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not truly represent the existence of common symptoms in the NZ community. These 
limitations may be reflected in the wide confidence intervals found in this study. The 
wide intervals could also highlight the wide variation in the symptom experience and 
it is likely that sub-groups of FMS may exist,7,44 emphasising the need to assess and 
treat the individual symptom experience in FMS.  

Despite the limitations of the study, the results reveal that consideration needs to be 
given to addressing a wider range of FMS symptoms in clinical practice, with a 
particular focus given to levels of fatigue, sleep problems and concentration 
difficulties. in order to meet patients needs,  

Since the completion of this study, the ACR diagnostic criteria have been revised to 
include a wider range of symptoms45. The findings of this study support the inclusion 
of a symptom impact scale into the criteria, particularly as the scale focuses on the 
three symptoms (fatigue, cognitive symptoms and feeling un-refreshed on awakening 
which is linked to sleep disturbance) found to be most problematic for women with 
FMS in this study.44,45 
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Safety and efficiency of non-contact first specialist 

assessment in neurology 

Pietro Cariga, William H C Huang, Annemarei Ranta 

Abstract 

Aim To investigate safety and efficiency of non-contact first specialist assessments 
(NCFSA) in neurology. 

Methods Out of a cohort of 1107 patients referred to a neurology clinic, a total of 222 
(20%) was triaged into NCFSA and investigated with a 6 months observational study 
of safety and efficiency indicators. 

Results There were three (1.35%) adverse events (delay in diagnosis) recorded, one 
of which with actual detriment to the patient. After 6 months the rate of re-referrals 
was 11.26%, and inpatient admission rate 5.86%.  

Conclusions There is a potential for NCFSAs to optimise the use of available 
resources in a neurology outpatient setting with low risk of delay in diagnosis. 

Non-contact first specialist assessments (NCFSAs) offer an opportunity to improve 
access to a specialist service when resources are limited, but safety and efficiency 
have not been established in a general neurology outpatient setting. As NCFSA strays 
from the traditional face-to-face history and examination assessment of safety, 
quality, and cost-effectiveness is paramount.  

The NCFSA is based on specialist advice given according to clinical history and 
findings as reported by the referring practitioner, and it can be defined as a form of 
store-and-forward telemedicine. Whilst telemedicine is described as safe and efficient 
in a variety of specialties, concerns have also been raised.1–3 This matters particularly 
in neurology, which heavily relies not only on expert interpretation of clinical history, 
but also neurological examination findings.  

Several studies investigated aspects of neurology consultations via video-link,4–9 but 
there is limited data regarding NCFSA in neurology.10–12 This article describes a 6-
month observational study of safety and efficiency for a large cohort of outpatients 
referred to a general neurology clinic and triaged into NCFSA. 

Methods 

All new referrals to the neurology clinic of a mid-sized regional New Zealand hospital between July 
2008 and August 2009 were included in the study and triaged by a neurologist into one of the following 
options: accepted for face-to-face appointment, returned because of insufficient information, forwarded 
to more appropriate specialty, or allocated to a NCFSA.  

Formerly known as “virtual specialist assessment” or “virtual clinic”, NCFSA is a service approved 
and funded by New Zealand Ministry of Health in order to improve access to specialist advice when 
resources are limited.13 

For all NCFSAs the triaging neurologist considered the clinical details and physical findings described 
by the referrer as well as available hospital records. Following assessment the neurologist issued a 
letter to the referrer containing a clinical summary and the diagnostic and/or therapeutic plan deemed 
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most appropriate. Diagnostic tests or treatments not accessible by the referring practitioner were 
organised by the triaging neurologist, who also informed the patient of the recommended test(s) by 
letter. 

All NCFSAs were grouped according to the chief complaint: for example “funny turns”, “vacant 
spells”, and driving privilege issues in patients with diagnosis of epilepsy were all grouped as 
“seizures” (Table 1). One and 6 months after NCFSA the following outcome measures were recorded: 
re-referral rate, inpatient admission (if relevant to the neurological symptoms), and delayed or missed 
diagnosis of a neurological disorder with or without impact on the patient’s well-being. A 6 months 
observation was chosen for this study mainly because New Zealand Ministry of Health guidelines 
require all referrals to be either assessed or returned within that time limit.14 

Results 

Out of 1107 outpatient referrals (Figure 1) triaged 802 (72.5%) were allocated a face-
to-face appointment and 83 (7.5%) were returned to the referrer with a letter 
indicating the reason (i.e. insufficient information for reliable triage), or forwarded to 
non-neurological specialties. Referrals triaged into a NCFSA were 222 (20%). The 
neurologist generally triaged into NCFSAs referrals less likely to underlie a serious 
neurological disorder. On average a NCFSA took 15 minutes of neurologist time, 
including the time for triage. A typical appointment in a face-to-face clinic in the 
same hospital is allocated 45 minutes. 

For NCFSAs the most frequent problem was headache (37%) followed by seizures 
(13%), and others as shown in Table 1.  

 

Table 1. Main clinical concern for referrals triaged to NCFSA 
 

Headache syndromes 

Seizures/funny turns 

Movement disorders 

Dizziness/vertigo 

Chronic non-headache pain 

Memory/concentration 

Miscellaneous 

37% 
13% 
4% 
4% 
3% 
2% 

37% 

 

Of all referrals triaged for NCFSA 77% had been sent by a general practitioner, 20% 
from hospital departments, and 3% by private physicians. A total of 30 tests was 
recommended for 22 (10%) NCFSAs. 

Within 1 month following NCFSA 5 (2.25%) patients were re-referred to the 
neurology clinic, and the total increased to 25 (11.26%) at 6 months (Figure 1). Most 
patients re-referred within 1 month (4/5) and 6 months (17/25) were triaged to a face-
to-face clinic appointment upon reception of the second referral.  

There were 4 (1.8%) inpatient admissions for symptoms relevant to the original 
referral in the first month following NCFSA, increasing to 13 (5.86%) at 6 months. 
None of the admitted patients were diagnosed with a neurological condition. 
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Figure 1. Flow chart of referral triage outcome 
 

 

 

Three (1.35%) adverse events were recorded, one of which with actual impact on the 
patient’s well-being. The involved patient had been referred for “atypical migraine, 
resolved within 24 hours, normal head CT and normal lumbar puncture” (images and 
formal report were unavailable at the triage).  

The following month the patient’s general practitioner described recurrent headache 
and unilateral proptosis, and MRI of the brain advised by the neurologist detected a 
skull base meningioma. With retrospect it was found that the CT scan report described 
“bony lesions” but this was omitted from the original referral.  

The other two adverse events included a case of idiopathic intracranial hypertension 
(treated within 6 months without detriment to the patient) and a polyneuropathy 
diagnosed by nerve conduction studies (eventually requested by the general 
practitioner) within 6 months, without the patient showing deterioration or missing 
out on any substantial treatment. 

Discussion 

This study has shown that a significant proportion (around 20%) of new referrals to a 
neurology clinic can be treated safely as NCFSA. This may not only improve the 
capacity for non-urgent appointments, but also increase resources and reduce waiting 
time for more urgent referrals. 

Limited access to face-to-face specialist assessment has prompted the exploration of 
alternative methods over the years. Consultation by video-link is reported to be as safe 
as face-to-face consultation for neurology patients,6,7,9 but a cost analysis concluded 
that it is more expensive and it generates more investigations.8 This suggests that real-
time neurology consultations via video-link should be limited to areas where 
geographical factors make access to specialty services impractical. However there is 
little data on less expensive non-contact assessments aimed at improved resource 
utilisation rather than overcoming geographical barriers.10,11 

1,107 referrals 

802 face-to-face clinic 222 NCFSA 83 returned/forwarded 

5 re-referred at one month 4 admitted at one month 

25 re-referred at 6 months 13 admitted at 6 months 
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The low number of recorded adverse events within 6 months demonstrates good 
safety levels for the NCFSA methodology described in this study. A limitation to be 
acknowledged is the possibility of adverse events not being captured (such as 
conditions diagnosed in the private sector or outside the region): however this is 
unlikely to be meaningful because there are no other public or private neurologists in 
the region, and a very good communication network between the relatively few 
neurologists in the country exists that would highlight adverse events outside the 
region.  

Furthermore, if the same patients had been triaged into face-to-face appointments the 
number of adverse events would be expected to have been equal or higher as the 
waiting time would have been about 6 months, at which point all three recorded 
adverse events would have already occurred. Recommendations from NCFSA are 
generated much more quickly and thus may have prevented complications in some 
patients. Additional indicators of efficiency and cost-effectiveness are the overall low 
number of patients re-referred to the clinic or admitted, and the low number of 
investigations arranged. 

Measures taken to minimise clinical risk included triage by consultant neurologist, 
selection of cases with low suspicion of serious pathology, encouraging referrers to 
relay additional concerns, and high rate of acceptance of re-referrals for face-to-face 
assessment. Despite such measures, adverse events still occurred. This differs from 
previous findings by Paterson and colleagues investigating an e-mail based triage of 
referrals from general practice with similar outcome measures to this study.10,11 They 
observed that most patients referred to a neurology clinic (57% in a first cohort and 
66% in a second cohort of 76 patients each) could be managed by email without any 
deaths or significant changes in diagnosis after 6 months, resulting in a 44% saving on 
neurologist’s time and high satisfaction from general practitioners.  

The present study in a larger cohort of patients (n=1107) recorded adverse events 
despite more selective triage (20%). Furthermore, referring general practitioners were 
pre-selected for the observational study by Paterson and colleagues, raising the 
possibility of a selection bias.10 Whilst both groups found good overall safety, the 
present study suggests that indiscriminate or inexperienced use of NCFSA could 
present risks of misrecognising serious disorders. A trial randomizing neurology 
outpatients into NCFSA or face-to-face clinic is warranted. 

Finally, impact on public and professional culture must be considered. The use of 
NCFSA provides several benefits. These include rapid diagnosis, reducing waiting 
time for more urgent cases, promoting referrers’ familiarity with common 
neurological disorders through more immediate involvement, and raising public 
awareness that healthcare resources are not unlimited.  

On the other hand potential pitfalls must be addressed. Patterson suggested that 
neurology (being prominently based on interpretation of clinical history) is 
particularly suitable for non-contact management and queried why it has a slow 
uptake compared to other specialties.15 However, the same characteristic can generate 
reservations in the neurologist who has to rely on a non-specialist reporting symptoms 
and signs, and in the referring physician who will be the only one examining the 
patient. Legal aspects have also been the subject of controversy.3  
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Neurologists could see their scope alienated by being denied the stimulating challenge 
of taking a knowledge-driven history or skilful physical examination. Private 
providers could see it as a potential income threat. Patients could perceive NCFSA as 
not being given due consideration. In conclusion, this study shows that NCFSAs are 
safe and efficacious in neurology. Additionally it may also provide a template for 
other specialties making a significant use of NCFSA in order to audit their own long-
term data. The issue of public and professional acceptance needs to be studied further. 
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Abstract 

Aim The present study was conducted to quantitate the oral health of coronary heart 
disease patients and compare them with controls for a valid inference 

Method A total of 100 medically diagnosed coronary heart disease patients were 
compared with 100 controls using the World Health Organization (WHO) oral health 
assessment form. Statistical analysis was done using SPSS (version 10) software. 

Results Statistically higher mean sextant value for shallow pockets 4–5 mm, CPI 
(Community Periodontal Index) score 3 and LOA (Loss of attachment) score 1,2 was 
found for cases as compared to controls (p≤0.05). Similarly, higher mean DMFT 
(Decayed-Missing-Filled Teeth) and missing teeth were observed for cases as 
compared to controls (p>0.05). 

Conclusion The present study shows a slight increase in the level of mild periodontal 
disease in coronary heart disease patients as compared to controls, with a non-
significant difference in dental caries.  

Coronary heart disease is a multifactorial disease claiming, 7.2 million deaths every 
year.1 Main factors identified in its pathogenesis are sedentary lifestyle, cigarette 
smoking, hypertension, high low density lipoprotein (LDL) cholesterol, low high 
density lipoprotein (HDL) cholesterol, diabetes mellitus, obesity and family history of 
premature coronary heart disease.2  

The current evidence (case-control studies3–15 and longitudinal studies16–19) has 
implicated chronic dental infections (severe periodontal disease) also in its 
pathogenesis. 

The main mechanism postulated is:20 

• A common genetic predisposition as a result of which the periodontal 
microflora provides excess lipopolysaccharides and host response 
inflammatory cytokines, which promotes atherogenesis and thromboembolic 
events. 

• Indirect or host-mediated factors like elevated levels of acute phase proteins 
such as C-reactive protein and fibrinogen in systemic circulation which are 
risk factors for coronary heart disease. 

• Direct effects of infectious agents like Porphyromonas gingivalis, which has 
been found in carotid and coronary atheromas, and has been shown to induce 
platelet aggregation and thrombus formation.  
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• Common risk factors such as lifestyle.  

Although these studies have evaluated different populations and have used different 
measures, their results have been fairly consistent, and have demonstrated that dental 
infections (especially, periodontal disease) preceded coronary outcomes. Further, 
treatment of poor oral health (periodontal disease) has been shown to improve the 
systemic and haemostatic situation of coronary heart disease patients.21  

Thus, coronary heart disease patients become an important target group where oral 
health can have a profound effect on their general health. Very few studies have been 
reported on Asian populations and additionally only few have assessed oral health 
status of coronary heart disease patients in a comprehensive manner.  

Therefore, the aim of the present study was to assess the oral health of this population 
to provide a baseline data for further research. Also, a comparison of coronary heart 
disease patients was done with controls in order to draw a valid inference. 

Method 

Cases—Consisted of 100 medically diagnosed coronary heart disease patients (based on strict clinical 
criteria: echocardiogram, treadmill test and angiography). Patients reporting to Outpatient Department 
(OPD) of Cardiology, Kasturba Hospital, Manipal, Karnataka, India for regular check-up, and who 
were residing in and around Udupi were randomly included in the study. 

Exclusion criteria: 

• Patients who were hospitalised for acute medical conditions (acute myocardial infarction, 
angina pectoris) or for any cardiac surgeries. 

• Patients with any other chronic/acute infection other than dental infection like sinusitis, 
gastrointestinal infections, urinary tract infection.  

• Pregnant patients. 

• Patients who required antimicrobial prophylaxis before clinical examination. 

• Patients who reported antibiotic usage in last one month. 

• Patients who had undergone oral prophylaxis in last three months.  

Controls—Comprised of 100 subjects who were group matched for age, gender, socioeconomic status 
and place of residence with cases. They were medically diagnosed to be free of coronary heart disease 
(based on the strict clinical criteria: echocardiogram, treadmill test and, if done, angiography). They 
were recruited from a screening package being conducted at Department of Cardiology, Kasturba 
Hospital, Manipal.  

Exclusion criteria: 

• Subjects who gave symptomatic history of angina or family history of coronary heart disease. 

• Subjects with any other chronic/acute infection other than dental infection like sinusitis, 
gastrointestinal infections, urinary tract infection. 

• Subjects who reported antibiotic usage in last one month.  

• Pregnant subjects. 

• Subjects who had undergone oral prophylaxis in last three months.  

Ethical clearance was taken from the Kasturba Hospital Ethics Committee, Kasturba Hospital, Manipal. 
Permission to examine both cases and controls was obtained from the Head of the Department of 
Cardiology, Kasturba Hospital, Manipal. Informed consent was taken from both the cases and controls. 
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Sample size—A pilot study was carried out on 10 cases and 10 controls to see the feasibility of the 
study. Based on the results of pilot study, using the following formula:  

 

 
p1 = Anticipated proportion of missing teeth in cases – 0.40  

p2 = Anticipated proportion of missing teeth in controls – 0.20 

 
A minimum sample of 79 cases and 79 controls was deduced. However, a total of 100 cases and 100 
controls was taken (Total 200). 

Collection of data—A proforma was designed to record information about demographic data, medical 
history, tobacco and alcohol use, oral hygiene practices, dietary habits and last dental visit. 
Socioeconomic status was recorded based on Revised Kuppuswamy’s scale (2003).22  

The clinical examination was conducted using WHO oral health assessment form (1997) to assess oral 
mucosal lesions, periodontal status as per Community Periodontal Index (CPI), loss of attachment 
(LOA) and dentition status.23 Plane mouth mirrors and CPI probes were used to examine patients 
following standard precautions. Before conducting the survey, training and calibration for the use of 
WHO oral health assessment form (1997)23 was done. Intra-examiner reliability was assessed using 
kappa statistic, which was in range of 0.78–0.82 for various oral health parameters studied, showing a 
high degree of conformity in the observations.  

Statistical analyses—Statistical analyses of the data was done using Statistical Package for Social 
Sciences (SPSS) version 10 and Chi-squared test was used to compare between categorical variables. 
Since the data was skewed, non-parametric test, Mann-Whitney U-test was used for comparison 
between the two groups for quantitative variables. P≤0.05 was considered as statistically significant. 

Results 

The age range of the study population was 35–74 years. The mean age of cases was 
54.97±7.97 years and of controls was 55.1±8.08 years. Both these groups had 80% 
males and 20% females. According to clinical diagnosis of coronary heart disease, a 
majority of cases belonged to myocardial infarction group (53%).  

Median duration of coronary heart disease was 2 (0.5–5) years and mean episodes of 
infarction were 1.09±0.35. A higher number of cases were found to have various 
medical conditions like diabetes, hypertension as compared to controls. Smoking was 
seen to be more frequent in cases than controls (Table 1); anticoagulants (53%) and 
aspirin (76%) use were reported by cases only (Table 2)  
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Table 1. Distribution of study population according to various characteristics 
 

Characteristic Cases N (%) Controls N (%) 

Gender Male 
Female 

80 (80%) 
20 (20%) 

80 (80%) 
20 (20%) 

Type of case Stable angina 
Unstable angina 
Myocardial infarction 

36 (36%) 
11 (11%) 
53 (53%) 

 

Medical history Family history 
Diabetes 
Hypertension 
Dyslipidaemia 
Stress 

20 (20%) 
34 (34%) 
52 (52%) 
49 (49%) 
17 (17%) 

0 (0%) 
32 (32%) 
41 (41%) 
48 (48%) 
16 (16%) 

Tobacco Smoking 
Chewing 

32 (32%) 
10 (10%) 

29 (29%) 
8 (8%) 

Alcohol 15 (15%) 8 (8%) 
Mode of cleaning Toothbrush 

Toothpaste 
Others 

93 (93%) 
93 (93%) 
7 (7%) 

96 (96%) 
96 (96%) 
4 (4%) 

Last dental visit Never 
<6 months back 
>6 months back 

27 (27%) 
21 (21%) 
52 (52%) 

16 (16%) 
28 (28%) 
56 (56%) 

Diet Vegetarian 
Mixed 

34 (34%) 
66 (66%) 

28 (28%) 
72 (72%) 

 

Table 2. Distribution of the study population according to the medication use 
 

Medications Cases N (%) Controls N (%) 

Βeta-blockers 
Aspirin 
Nitrates 
Cholesterol-lowering 
Diuretics 
ACE inhibitors 
Calcium-channel blockers 
Anticoagulants 
Hypoglycaemics 
Digoxin 
Anti-arrythmic 
Antidepressants/Anti-anxiety 

66 (66%) 
76 (76%) 
49 (49%) 
60 (60%) 
10 (10%) 
39 (39%) 
15 (15%) 
53 (53%) 
20 (20%) 
2 (2%) 
2 (2%) 

17 (17%) 

12 (12%) 
0 (0%) 
0 (0%) 

24 (24%) 
2 (2%) 

13 (13%) 
9 (9%) 
0 (0%) 

13 (13%) 
1 (1%) 
0 (0%) 

16 (16%) 

 

Oral mucosal lesions—Abscess was seen in 12% of cases and 8% of controls and 
this difference was non significant (Table 3). 
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Table 3. Distribution of the study population according to their status of oral 

mucosa 
 

*
Oral mucosal lesions Cases N (%) Controls N (%) 

Healthy oral mucosa 
Ulcerations 
Candidiasis 
Abscess 
Frictional keratosis 
Oral submucous fibrosis 
Denture stomatitis 
Angular cheilitis 

52 (52%) 
5 (5%) 
1 (1%) 

12 (12%) 
17 (17%) 
2 (2%) 
0 (0%) 
1 (1%) 

57 (57%) 
4 (4%) 
0 (0%) 
8 (8%) 

18 (18%) 
1 (1%) 
1 (1%) 
1 (1%) 

* p>0.05=not significant. 

 

Periodontal disease—Periodontal disease as assessed by CPI revealed, presence of 
calculus (CPI score 2) to be significantly lower (24%) and shallow pockets 4–5 mm 
(CPI score 3) to be significantly higher for cases (45%) as compared to controls (48% 
and 26% respectively, p=0.002) (Table 4). 

In a similar line mean sextants with bleeding on probing (CPI score 1) were 
significantly lower for cases as compared to controls (1.99±2.54, 2.64±2.55 
respectively; p=0.05), whereas mean sextant value for shallow pockets 4–5 mm (CPI 
score 3) was significantly higher for cases as compared to controls (1.86±1.99, 
0.81±1.3 respectively; p=0.000) (Table 5). The maximum percentage of subjects had 
LOA-0 (0–3mm). Overall, percentage of subjects with LOA-0 (0–3 mm) was higher 
for controls than cases (controls – 56% versus cases – 39%). Whereas, rest of the 
scores (LOA-1,2,3,4) were higher for cases as compared to controls. (Table 4). 

 

Table 4. Percentage distribution of study population based on highest 

Community Periodontal Index (CPI) score and Loss of Attachment (LOA) score 

obtained 
 

Periodontal disease Cases Controls P value 

Community periodontal (CPI) score 

Healthy (0) 
Bleeding (1) 
Calculus (2) 
Pockets 4–5 mm (3) 
Pockets 6–8 mm (4) 
Not recorded 

N (%) (100) 
2 (2%) 
0 (0%) 

24 (24%) 
45 (45%) 
18 (18%) 
13 (13%) 

N (%) (100) 
3 (3%) 
4 (4%) 

48 (48%) 
26 (26%) 
13 (13%) 

6 (6%) 

 
 
 

0.002** 
 

Loss of attachment (LOA) 

LOA (0) = 0–3mm 
LOA (1) = 4–5mm 
LOA (2) = 6–8mm 
LOA (3) = 9–11mm 
LOA (4) = 12mm or more 
Not recorded 

N (%) (100) 
39 (39%) 
19 (19%) 
15 (15%) 
7 (7%) 
8 (8%) 

12 (12%) 

N (%) (100) 
56 (56%) 
16 (16%) 
10 (10%) 

5 (5%) 
4 (4%) 
9 (9%) 

 
 
 

0.208*** 

* p<0.05 – significant; ** p < 0.01 – highly significant; *** not significant. 
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Similarly, the highest mean sextants recorded were for LOA-0 (0–3 mm), which was 
higher for controls (3.41±2.13) as compared to cases (2.29±2.13; (p=0.000). 
However, the mean sextants with LOA-(1,2,3,4) were higher for cases as compared to 
controls (LOA-1; p=0.017, LOA-2, p=0.025) (Table 5). 

 

Table 5. Distribution of the study population based on overall mean sextant 

values for highest community periodontal index (CPI) score and loss of 

attachment (LOA) score obtained 
 

Periodontal disease  Cases  Controls P value 

Community periodontal score (CPI score)  

Healthy (0)  
Bleeding (1)  

Calculus (2)  
Pockets 4–5 mm (3)  
Pockets 6–8 mm (4)  

Mean + S.D.  
0.04 + 0.99  
1.99 + 2.54  
2.72 + 2.36  
1.86 + 1.99  
0.29 + 0.74  

Mean + S.D.  
1.05 + 1.52  
2.64 + 2.55  
2.82 + 1.89  
0.81 + 1.3  
0.25 + 0.82  

 
0.002** 
0.05* 
0.710*** 
0.000** 
0.335*** 

Loss of attachment (LOA) 

LOA (0) = 0–3mm  
LOA (1) = 4–5mm  
LOA (2) = 6–8mm  
LOA ( 3) = 9–11mm  
LOA (4) = 12mm or more  

Mean + S.D  
2.29 + 2.13  
0.66 + 0.98  
0.37 + 0.78  
0.07 + 0.25  
0.09 + 0.32  

Mean + S.D.  
3.41 + 2.13  
0.33 + 0.62  
0.17 + 0.53  
0.04 + 0.19  
0.04 + 0.19  

p value 
0.000** 
0.017** 
0.025* 
0.353*** 

0.230*** 
* p<0.05 – significant; ** p<0.01 – highly significant; *** not significant. 

 

Dental caries—Cases had higher mean DMFT as compared to controls (cases – 
11.46±9.47 versus controls – 10.08±8.70, p=0.315), however, no statistically 
significant difference was seen with respect to caries experience and untreated caries 
amongst cases and controls. Cases had a non significant higher mean number of 
missing teeth as compared to controls (cases – 8.65±9.60 versus controls – 6.73±8.10; 
p=0.159) (Table 6). 

 

Table 6. Distribution of the study population based on dental caries assessment 
 

Dental caries assessment  Cases N (%)  Controls N (%)  P value 

0.352* 
0.776* 
0.489* 

Coronal caries (D & F)  
Untreated caries (D)  

Missing teeth (M)  

DMFT>4  

67 (67%)  
55 (55%)  
91 (91%)  
80 (80%)  

73 (73%)  
57 (57%)  
88 (88%)  
76 (76%)  0.495*  

 Mean + S.D. Mean + S.D. P value 

Decayed  
Filled-decayed  
Filled  

Missing  
Mean DMFT  

1.64 + 2.34  
0.08 + 0.33  
1.11 + 2.16  
8.65 + 9.60  
11.46 + 9.47  

1.74 + 2.82 
0.17 + 0.51 
1.39 + 2.25  
6.73 + 8.10 
10.08 + 8. 70 

 
 
> 0.05* 

* p>0.05 – not significant. 
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Discussion 

Recently, a large number of studies have associated poor oral health with increased 
risk of coronary heart disease3–19 and it has been reported that an improvement in this 
condition occurs on treatment of the poor oral health.21 However, extensive 
exploration of available literature revealed very scarce data relating to oral health 
status of coronary heart disease patients. Therefore, in the present study, an attempt 
was made to quantitate the oral health of coronary heart disease patients and to 
compare them with matched controls in order to draw a valid inference. 

The cases recruited in this study were those with medically diagnosed coronary heart 
disease visiting the Outpatient Department of Cardiology for regular check-up and 
hence, were more representative than those reporting to a dental clinic with oral 
complaints. The controls included subjects who were medically diagnosed to be free 
of the disease and were registered for the screening package being conducted at 
Department of Cardiology. Nevertheless, in order to get a homogenous population, 
the cases and controls were group matched for age, gender, socioeconomic status and 
place of residence. 

The gender distribution of coronary heart disease patients showed a male 
preponderance (males – 80%, females – 20%), which was similar to various studies 
conducted worldwide.3,5,6,8,10,24,25 Presence of classic risk factors of coronary heart 
disease like medical conditions, smoking were found to be higher for cases as 
compared to controls which is in agreement with studies done previously.5,6,8,10,24–26 
With respect to medication use, a higher percentage of cases as compared to controls 
were taking antihypertensive drugs and cholesterol –lowering drugs, which is in 
conformity with the higher presence of risk factors in the cases. Similar result was 
reported by Malthaner et al.24 

Abscesses are sequelae of chronic infections like periodontal disease and dental 
caries, which have been associated with coronary heart disease. However, in the 
present study, a non significant higher number of abscesses were recorded in cases as 
compared to controls. Similar result was reported by Meurman et al.6 

Periodontal disease is a chronic Gram-negative oral infection that has been associated 
with increased risk of coronary heart disease. The severity of periodontal disease can 
be quantified with measurements of the pocket depth harbouring the infection at the 
junction between teeth and gums and by loss of supporting structures around tooth, 
which is indexed clinically as attachment loss. Thus, in the present study, Community 
Periodontal Index (CPI) and loss of attachment (LOA) have been recorded. The 
available literature relating to periodontal status contains very few studies which have 
used Community Periodontal Index of Treatment Needs (CPITN)26,27 and Community 
Periodontal Index (CPI),10 as a diagnostic tool. Thus, totally acceptable and valid 
comparisons could not be made between the present study and already reported 
studies in the literature. 

In the present study, a significant difference was seen among cases and controls for 
calculus (CPI score 2) which was lower for cases (24%) as compared to controls 
(48%) and shallow pockets 4–5 mm (CPI score 3) which was higher for cases (45%) 
as compared to controls (26%) (p=0.002). On the other hand, the study done by Katz 
et al,26 on 1094 Israeli army service men aged 26–53 years using CPITN, had shown 
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that percentage of subjects having calculus (CPITN score 2) were higher and shallow 
pockets 4–5 mm (CPITN score 3) were lower in cases as compared to controls. This, 
contrasting results could be due to difference in method of selection of cases for both 
the studies.  

Though a significant association between bleeding on probing and acute infarction 
cases has been reported by Renvert et al11 and Bazile et al25 our study revealed higher 
mean sextants with bleeding on probing (CPI score 1) and lower mean sextants for 
shallow pockets in controls as compared to cases. This difference could be due to the 
fact that our study population consisted of patients with a previous history of 
myocardial infarction, as acute infarction cases were excluded from the study for 
convenience in collection of data.  

Nevertheless, on the whole the results of the present study are in conformity with 
previous studies5,6,8–10,14,15,25 done that showed poor periodontal status of coronary 
heart disease patients as compared to controls, though mild in nature. Mean sextants 
with LOA-0 (0–3mm) were statistically higher for controls as compared to cases. 
Conversely, mean sextants with LOA-1,2,3,4 score were higher for cases as compared 
to controls, implying higher severity of periodontal disease in these patients, which is 
also supported by the current evidence available.5,6,8–10,23,28  

Tooth loss has been associated with coronary heart disease as it may lead to changes 
in diet and other behaviours which may increase the risk of coronary heart disease. It 
is also assumed that tooth loss may be a result of periodontal disease or dental caries 
both of which are chronic infections.19,28–30 Thus, tooth loss, coronal caries and 
untreated caries were recorded in the present study. A statistically non significant 
difference was recorded for the coronal and untreated caries experience, whereas, 
Meurman et al,6 revealed significantly higher carious lesions among cases as 
compared to controls. On the other hand, as previously reported,10 in the present 
study, mean number of missing teeth and mean DMFT were higher for cases as 
compared to controls, though the results were non significant. The non – significant 
result could be due to selection bias as the controls drawn in the present study were 
those visiting for screening package and could be regarded as a health conscious 
group.  

To conclude, though the present study shows a slight increase in the level of mild 
periodontal disease in coronary heart disease patients as compared to controls, with a 
non-significant difference in dental caries, it can not suggest a temporal relationship 
between periodontal disease and the coronary heart disease. The study design does not 
exclude the possibility that the periodontal parameters assessed have resulted from, 
rather than caused the coronary heart disease. Thus, there is a need for conducting 
longitudinal studies for gathering more information on the same.  
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Two New Zealand outbreaks of norovirus gastroenteritis 

linked to commercially farmed oysters 

Richard Wall, Nicky Dymond, Anita Bell, Craig Thornley, Hans Buik, 
David Cumming, Nicole Petersen 

Abstract 

Aim We report on the investigations of two gastroenteritis outbreaks, which were 
linked to a common source. 

Methods Retrospective cohort studies were conducted for two gastroenteritis 
outbreaks which occurred in Auckland and in Waikato. Faecal samples and samples 
of oyster meat were analysed. Environmental surveys of implicated areas were 
conducted. 

Results 10 out of 16 people who had eaten at a catered event in Auckland, and 3 out 
of 15 people who had eaten at a Waikato restaurant, experienced gastroenteritis. The 
symptoms, duration of illness and incubation periods were consistent with norovirus 
gastroenteritis in both outbreaks. The consumption of oysters was strongly associated 
with an increased risk of illness. Faecal samples were positive for norovirus. Oysters 
from both outbreaks were traced back to the same growing area. Samples of oyster 
meat from one of the restaurants and from the growing area were positive for 
norovirus. The growing area was closed for further investigation. A pipe from a waste 
water treatment plant was later found to be leaking partially treated effluent into a 
stream discharging near the implicated growing area. 

Conclusion Investigation of these two outbreaks led to the discovery of a common 
source of norovirus at a commercial oyster growing area.  

Noroviruses are a common cause of gastroenteritis outbreaks in New Zealand.1 The 
illness presents with rapid onset of nausea, vomiting and diarrhoea.2 Vomiting occurs 
in greater than 50% of cases, the median incubation period is 24 to 48 hours and there 
is an average duration of 12 to 60 hours. The presence of these three characteristics, 
and a lack of identification of bacterial pathogens in faecal culture, have been found 
to be highly specific for a norovirus infection in the USA.3 The illness is self limiting 
and usually mild.2 

Noroviruses are single stranded, non-enveloped viruses.4 There is a low infectious 
dose of only 10 to 100 viral particles,5 and it is easily transmitted by consumption of 
faecally contaminated food or water, direct person to person contact, or aerosolised 
vomitus.4 This results in a high secondary attack rate.5  

Foodborne outbreaks of norovirus illness usually occur as a result of contamination of 
foods by food handlers, however food can also be contaminated at its source.4  

Several norovirus outbreaks have previously been associated with the consumption of 
oysters in New Zealand.1,6,7 For instance, in 2001 Simmons et al reported on an 
investigation using epidemiological and virological methods, which implicated 
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oysters as the source of a number of norovirus outbreaks in Auckland during 1999.1 
The oysters were farmed in New Zealand, and sewage from recreational boats was 
considered the likely source of contamination of growing waters at one site.  

In 2006 an outbreak of gastroenteritis was traced to the consumption of raw imported 
Korean oysters at Eden Park.7 Contamination was thought to have occurred by human 
sewage contamination of the growing waters. A further four norovirus outbreaks later 
that year were linked to Korean oysters purchased by restaurants prior to a trade level 
withdrawal of product. These outbreaks may have been able to be prevented if there 
had been a consumer level recall of product.7 

During July and August 2009, the Waikato District Health Board, Population Health 
(WDHBPH) and Auckland Regional Public Health Service (ARPHS) each 
investigated a norovirus outbreak. On 22 July 2009, WDHBPH was notified by a 
Coromandel food supplier of an outbreak of gastrointestinal disease amongst people 
who had attended a catered event in Auckland on 15 July 2009. The food supplier had 
supplied a selection of ready to eat seafood to this event. ARPHS was notified of this 
outbreak by WDHBPH and an investigation commenced.  

On 5 August 2009, WDHBPH was notified of a suspected outbreak of gastrointestinal 
disease amongst a group of people who had eaten at a Waikato restaurant on 2 August 
2009, and an outbreak investigation was initiated. This report describes the 
epidemiological, microbiological and environmental investigations undertaken for 
both outbreaks. 

Method 

Epidemiological investigation  

Outbreak 1 Auckland—A retrospective cohort study was conducted to determine which foods were 
associated with illness. The names and contact details of all attendees at the function were obtained 
from the organiser. All those who attended were interviewed in person using a modified standard 
outbreak questionnaire, based on a menu supplied by the organiser. Information was collected 
regarding symptoms, time of onset and foods consumed. 

A case was defined as any person who consumed food from the function on 15 July and subsequently 
experienced diarrhoea (defined as 3 or more loose bowel motions in 24 hours) or vomiting within 72 
hours.  

Outbreak 2 Waikato—The names and contact details of a group of people that ate at the implicated 
restaurant were obtained from the first notified case. Case finding among other diners at the restaurant 
was not undertaken because there were no records available of who else had eaten there and no one 
else came forward as being unwell.  

A retrospective cohort study was undertaken. A case was defined as any person within the group who 
had eaten at the particular restaurant on the evening of 2 August 2009 and subsequently experienced 
diarrhoea or vomiting within 72 hours. Individual meal receipts were used to assist in the formulation 
of a questionnaire which was used in telephone interviews to collect information about symptoms of 
illness, time of onset and food consumed.  

Microbiological investigation 

Faecal samples from both outbreaks were sent to ESR Porirua for microbiological and virological 
testing.  

Samples of oyster and of smoked seafood were obtained from the Waikato restaurant where the group 
had eaten in outbreak 2. These samples were sent to ESR Porirua for testing for a range of pathogens 
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including E. coli, faecal coliforms and listeria species. The oysters were additionally tested for 
norovirus. 

Frozen oysters from the same harvest batch at the growing area were sent to ESR Porirua for testing for 
norovirus.  

All tests for norovirus were performed by real-time reverse-transcriptase polymerase chain reaction 
(RT-PCR). Samples that were positive for norovirus were then further genotyped by DNA sequencing.8  

Records of routine batch testing of oyster meat from the growing area, for Escherichia coli, were 
sought from the grower.  

Environmental investigation 

The food supplier to the Auckland function was interviewed regarding the practices used for 
repackaging and storage of oysters. 

An assessment of the Waikato restaurant premises was conducted to ensure that it complied with the 
Food Hygiene Regulations 1974. In particular, staff were questioned about the method of storage and 
handling of oysters, and the likelihood of cross contamination of foods. The source of the oysters was 
determined from the restaurant staff.  

Shoreline surveys of the oyster growing area were jointly conducted by Population Health, Waikato 
and New Zealand Food Safety Authority (NZFSA) after each outbreak, to attempt to identify any 
actual or potential pollution sources. Surveys involved a visual inspection of the wastewater treatment 
plant, a nearby mussel depot and the shoreline in the area surrounding the growing area. 

Statistical analysis 

Data from both outbreaks was analysed using Microsoft EXCEL® or STATA® computer software. 
Both outbreak investigations allowed for a cohort study design and the calculation of relative risks to 
determine associations between food consumption and illness. Corresponding p values were calculated 
using Fisher’s exact test.  

Results 

Epidemiological investigation 

Outbreak 1 Auckland—A total of 16 people attended the catered event in Auckland 
on 15 July 2009. All attendees were interviewed. Ten of the attendees satisfied case 
definition criteria giving an overall attack rate of 63%.  

Nausea was present in all 10 cases, vomiting and diarrhoea each in eight (80%) cases 
and abdominal pain and fever each in six (60%) cases. There was a mean incubation 
period of 39 hours with a range of 23 to 51 hours (Table 1).  

Five different food items were examined (Table 2). The item of food that was most 
strongly associated with illness was the oysters, with an attack rate of 71%, although 
this was not statistically significant (p = 0.1). All 10 cases had eaten oysters, but not 
all had eaten any other food type.  
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Table 1. Profile of cases in Auckland outbreak 
 

Variable Number 

Mean age (years) 

Male 

Ethnicity 

Māori 
NZ European 
Other 
Mean incubation period (hours) 

Overall attack rate 

43 (range 31 to 64) 
7 (70%) 

 
0% 

7 (70%) 
3 (30%) 

39 (range 23 to 51) 
63% 

 

Table 2. Retrospective cohort study results, Auckland outbreak 
 

 

Outbreak 2 Waikato—Fifteen people who had eaten at the Waikato restaurant on the 
evening of 2 August 2009 were interviewed. Three of the 15 people met the case 
definition, giving an attack rate of 20%. Two (66%) cases were female and the mean 
age of cases was 39 years (range 36 to 40). 

All three cases presented with vomiting, two (66%) experienced diarrhoea and fever 
and one (33%) experienced nausea. There was a mean incubation period of 42 hours 
with a range of 34 to 51 hours (Table 3). The mean duration of illness was 43 hours 
with a range of 31 to 63 hours. 

 

Table 3. Profile of cases in Waikato outbreak 
 

Variable Number 

Mean age (years) 
Male 
Mean incubation period (hours) 
Duration of illness (hours) 
Overall attack rate 

39 (range 36 to 40) 
1 (33%) 

42 (range 34 to 51) 
43 (31 to 63) 

20% 

 

Eleven different food items were examined. The attack rate was 100% in those who 
had consumed the chicken tagliatelle, venison, smoked fish and oysters (Table 4). 
This was statistically significant for both oysters and smoked fish. Oysters were the 
only food eaten by all three cases.  

Number of individuals 

who consumed food type 

Food type 

Cases 

(n=10) 

Non-cases 

(n=6) 

Attack rate 

(%) 

Relative risk 95% confidence 

interval 

P value 

Banana cake 

Chocolate cake 

Salmon 

Oysters 

Mussels 

7 
5 
6 

10 
7 

5 
4 
4 
4 
6 

58.3 
55.6 
60.0 
71.4 
53.9 

0.6 
0.8 
0.9 

undefined 
0.5 

0.4–0.9 
0.4–1.9 
0.4–0.9 

– 
0.3–0.9 

0.26 
0.55 
0.61 
0.13 
0.21 
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The oysters were served both raw, as part of a Mediterranean platter, or cooked as 
oysters Kilpatrick. Two of the cases had eaten the raw oysters and the third case had 
eaten the cooked oyster. This was reported as being undercooked and had been 
returned to the kitchen for further cooking.  

 

Table 4. Retrospective cohort study results, Waikato outbreak 
 

 

Microbiological investigation 

Faecal samples from six cases from the Auckland outbreak were submitted for 
norovirus testing. PCR confirmed norovirus for five of the samples, with sequence 
testing showing genogroup I.  

Faecal samples from all cases in the Waikato outbreak were also positive for 
norovirus genogroup I.  

Oyster samples collected from the Waikato restaurant, associated with outbreak 2, 
were positive for both norovirus genogroup I and II. The samples of smoked seafood 
were negative for all pathogens tested.  

Oysters from both outbreaks were traced back to the same growing area in the 
Coromandel. 

Three oyster samples were obtained from the growing area from the 7 July 2009 
harvest date. All three samples tested positive for norovirus genogroup I. 

Routine batch testing of oyster meat at the growing area showed an increase in the E. 
coli level from less than 20 Most Probable Number (MPN)/100g to 220 MPN/100g 
around the time of harvest. This was still within the acceptable range, not exceeding 
230 MPN/100g. Norovirus is not tested for during routine batch testing. 

Environmental investigation and further action 

The food supplier premise was compliant with the Food Hygiene Regulations 1974 
and all oysters were handled and packaged appropriately. 

Number of 

individuals who 

consumed food 

Food type 

Cases 

(n=3) 

Non-cases 

(n=12) 

Attack 

rate (%) 

Relative risk 95% 

confidence 

interval 

P value 

Scotch fillet 
Crab cakes 
Chicken tagliatelle 
Chicken nuggets 
Oysters 
Venison 
Sundae 
Risotto 
Side vegetables 
Pork eye fillet 
Smoked seafood 

1 
0 
1 
0 
3 
1 
0 
0 
0 
0 
2 

1 
4 
0 
5 
0 
0 
6 
1 
1 
1 
0 

50 
0 

100 
0 

100 
100 

0 
0 
0 
0 

100 

3.3 
0 

7.0 
0 
–- 
7.0 
0 
0 
0 
0 

13.0 

0.5–21.4 
– 

1.9–25.3 
– 
– 

1.9–25.3 
– 
– 
– 
– 

2.0–85.5 

0.37 
0.52 
0.20 
0.51 

0.002 
0.2 

0.23 
1.0 
1.0 
1.0 

0.01 
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A site visit to the Waikato restaurant, associated with outbreak 2, did not identify any 
areas of concern and it was compliant with the Food Hygiene Regulations 1974.  

Although a source of contamination at the oyster growing area was not initially found, 
NZFSA closed the growing area on 25 July 2009, prior to the second outbreak, 
pending further investigation. All frozen product was traced and held. There was no 
public recall. 

On 5 August 2009 Thames Coromandel District Council reported a damaged sewage 
pipe that had been disturbed during maintenance of the wastewater treatment plant 
near the oyster growing area.  

The pipe had been leaking partially treated effluent into the stream that flowed into 
the affected growing area. It was thought that over a five week period, including the 
harvesting period of the implicated oysters, a substantial amount of partially treated 
effluent had contaminated the growing area.  

A shoreline survey conducted on 12 August 2009 did not identify any other likely 
sources of contamination.  

All oysters harvested during the five week period were traced and all frozen product 
recalled, including a shipment of frozen oysters bound for China. Recalled product 
has not been tested for norovirus.  

Further non-frozen product was assumed to have been consumed by this time. We are 
not aware of any other cases relating to this same source. Follow up samples of oyster 
from the marine farm were negative for norovirus and the growing area was later 
reopened for harvesting.  

Discussion 

These two norovirus outbreaks are notable in that they are both associated with 
oysters and traceable to the same growing area, with a clear source of contamination 
identified. Investigation and management of these outbreaks may have prevented 
further cases of norovirus gastrointestinal disease occurring from the same source. 
However it is not known where other oysters from this source may have been 
consumed or whether further cases occurred. The collaboration between two public 
health units was important for the success of this investigation. 

Epidemiological investigations implicated norovirus as the cause of illness in both 
outbreaks. The symptoms, duration of illness, and the median incubation periods are 
consistent with that of norovirus. The finding of norovirus in faecal samples from 
both outbreaks confirmed this. 

The epidemic curves for both outbreaks are consistent with a common event outbreak, 
thus localising the investigations to the involved restaurant and food suppliers. 
Retrospective cohort studies for both outbreaks identified oysters as the most likely 
source of infection. Several food types in the Waikato outbreak had high attack rates 
and relative risks, but they were only statistically significant for the oysters and 
smoked seafood. These two food items were served as part of the same Mediterranean 
platter, so cross contamination may have occurred. 

Oysters are usually served raw and consequently have been associated with previous 
gastroenteritis outbreaks.5 One case in the Waikato outbreak had only eaten cooked 
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oysters and yet still became unwell. Norovirus requires temperatures above 60oC for 
deactivation,5 and cooking of oysters has not been shown to reliably inactivate 
viruses.9 In this instance the oysters had been reported as undercooked and returned 
for further cooking. It is therefore probable that the case had eaten inadequately 
cooked oyster in which norovirus would not have been deactivated.  

Finding norovirus genogroup I in both the faecal specimens and the oyster samples 
confirmed the oysters as the most likely source of both outbreaks. Noroviruses are 
divided into five genogroups. Genogroup I and II are frequently identified in human 
disease.6  

Norovirus contamination can occur at many different stages of food growing, 
preparation and distribution. Investigation of the food suppliers and restaurant did not 
indicate any source of contamination. Norovirus genogroup I was identified in oyster 
meat obtained from the oyster growing area which had supplied oysters to both 
implicated functions. The oyster growing waters were therefore clearly identified to 
be the point of contamination.  

Routine batch testing of the oysters uses E. coli as a surrogate for all potential faecal 
pathogens. Testing at the growing area prior to product sale had found E. coli within 
the acceptable range but at an increased level from previous tests. This could have 
served as a warning of contamination. However correlations between enteric bacteria 
levels and viruses in shellfish have not been found in previous studies.10 This 
investigation also suggests that testing for E. coli is not necessarily a good indicator of 
norovirus. There is currently no industry standard for routine testing for viral 
contaminants in oysters.  

The stools of cases with norovirus can contain greater than 106 viral particles per mL,7 
and excretion of virus in stools can continue for up to 10 days.2 Because of this a 
single human stool is sufficient to contaminate an oyster bed.12 Norovirus 
contamination of waterways and coastal areas is common, particularly after heavy 
rainfall.13  

Oysters are efficient filter feeders resulting in oyster norovirus concentrations far 
higher than in the surrounding water.9 Elimination of viruses that have been taken into 
oyster cells may take a long period of time.14 Despite no clear source of 
contamination initially being found, the strong evidence pointing to the oysters as the 
source of the norovirus led to the growing area being closed for further investigation. 
This action may have prevented further outbreaks from occurring. The finding of the 
leaking effluent pipe pointed to an obvious source for the contamination  

The epidemiological investigation was limited by the small cohort numbers in both 
outbreaks. The failure to identify and contact all people who had eaten at the 
implicated restaurant in Cambridge also limited the epidemiological analysis.  

The use of epidemiological, microbiological and environmental investigations in these 
two outbreaks was able to clearly identify the pathogen involved, its source and the 
means of contamination This led to action being taken which is likely to have 
prevented further outbreaks from this source occurring. 
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The Hui Process: a framework to enhance the doctor–

patient relationship with Māori 

Cameron Lacey, Tania Huria, Lutz Beckert, Matea Gilles, Suzanne Pitama  

Abstract 

Aim To describe a method of integrating cultural competency practice, specific to 
Māori, in the doctor–patient relationship.  

Method The Hauora Māori curriculum at University of Otago, Christchurch has 
developed the ‘Hui Process’, a framework to guide clinical interaction with Māori 
derived from engagement and relationship building principles of Te Ao Māori.  

Results The current consensus from Māori health leaders, student feedback and 
anecdotal Māori patient feedback indicates the ‘Hui Process’ is easily learnt, well 
received by patients and can enhance the doctor–patient relationship.  

Conclusion The introduction of the ‘Hui Process’ as a framework for building 
effective relationships between doctors and Māori patients has been well received in 
medical education. Clinicians should consider utilising the ‘Hui Process’. 

Cultural competency in doctor-patient communication has developed as part of 
broader strategies to address disparities in health care for minority ethnic groups.1 

While most doctors engage with patients with positive intent, there is evidence that 
misperception and lack of connection between patients from non-dominant ethnic 
groups and medical professional is not uncommon.2,3 Poor engagement between 
doctors and patients is associated with negative outcomes for both the patients4 and 
doctors.5 

How cultural competence is best taught and implemented in clinical settings remains 
uncertain. Initially medical education focused more on providing cultural information, 
with limited attention being paid to the application of this information to a specific 
clinical context.6,7 How to integrate ethnic cultural beliefs, values and practices into 
clinical practice has rarely been made explicit. This is particularly problematic where 
elements of an ethnic culture and medical culture are incompatible or even in direct 
conflict.8 

There have been some attempts internationally to guide clinicians in engagement 
strategies with some ethnic groups.9 An alternative approach has been to produce 
generic non ethnic-specific guidelines although these have not been considered within 
New Zealand medical context.10 

There has been extensive work within the area of Māori health regarding the 
importance of Māori culture in the New Zealand health system 11, and some training 
options exist for enhancing clinician’s ability to work effectively with Māori 12, 13. 
However the routine adoption of Māori cultural competency as a core clinical skill 
and the best method for teaching and learning these skills is still to be agreed.  
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In this paper we present the ‘Hui Process’ as a framework for working effectively 
with Māori that is currently taught in the University of Otago, Christchurch.  

Hauora Māori Curriculum at University of Otago 

The University of Otago hosts a six-year undergraduate medical training course. 
Hauora Māori is included within the medical curriculum as a vertical module 
throughout each year of the course. The Hauora Māori curriculum encompasses the 
breadth of learning environments with immersed, integrated and independent 
learning.  

The ‘Hui Process’ was initially piloted in the advance learning in medicine years 
(Years 4–6) at the University of Otago, Christchurch campus, and has also been 
applied at other clinical sites.  

Medical students are introduced to the ‘Hui Process’ in an immersed marae 
(traditional meeting place) setting at the beginning of 4th year and skills are further 
developed during subsequent clinical rotations. 

Development of the ‘Hui Process’ 

A hui is a meeting or coming together and is a central ritual of encounter in Te Ao 
Māori (The Māori world).14 The authors acknowledge drawing on traditional 
knowledge and practice and aligning it to a contemporary situation in seeking to 
develop more culturally congruent practice with Māori patients and whānau (family 
and support network).  

The ‘Hui Process’ applies traditional principles of greeting, introducing, starting a 
relationship and closure of an encounter to the setting of a medical consultation. 
These principles may be observed overtly in powhiri (formal structured meetings), 
and can also be seen to occur with more subtlety in informal meetings.  

The ‘Hui Process’ has been explicitly aligned with the University of Otago’s standard 
teaching model for clinical interviewing (the Calgary-Cambridge framework).15  

The Hui Process 

The ‘Hui Process’ has been identified as containing four key elements: Mihi, 
Whakawhānaungatanga, Kaupapa and Poroporoaki, as described below:  

• Mihi: initial greeting and engagement.  

• Application to clinical consultation: The main focus of the first stage is to 
ensure clinicians clearly introduce themselves and describe their role (as the 
doctor) and the specific purpose of the consultation to the Māori patient and 
whānau. At this stage, the clinician should also confirm that the patient 
identifies as Māori. 

• Whakawhānaungatanga: making a connection. 

• Application to clinical consultation: The primary focus of this stage is 
connecting at a personal level with the patient and any whānau present. This 
process is based on a traditional format of engagement within Māori cultural 
protocol, and is often mistaken as ‘building rapport’.  
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Building rapport is important and is a usual step with all patients, however 
engagement with Māori patients and whānau requires a further step. 
Whakawhānaungatanga requires clinicians to draw on their understanding of 
Te Ao Māori and relevant patient and whānau Māori beliefs, values and 
experiences 16. This may be in terms of the patient’s whenua (land) 
connections, whānau involvements, use of te reo (Māori language) 17. This 
should not only include identification of these aspects of the Māori patient, but 
critically should include some self-disclosure of the student / doctor about 
their own experience of these aspects.  

At times it may not be fruitful to pursue the medical agenda until this point of 
shared experience is reached. This is a key point of difference from existing 
clinical skills teaching and something established clinicians may consider 
challenging where no self-disclosure has been taught, often as part of 
establishing boundaries. Similar boundaries exist within Te Ao Māori and the 
‘Hui Process’ and obviously limits of self-disclosure must be considered. The 
challenge for the teaching staff has been to help students identify appropriate 
information that will assist them in moving from rapport to 
whakawhānaungatanga with Māori patients, while remaining within safe 
boundaries.  

We observed that medical students coming to New Zealand from other 
countries had fewer problems adopting this new approach compared to 
students who grew up in New Zealand. It is often noticeable when a 
connection has been made, for example, as indicated by the patient asking 
personal questions, change in body posture, or use of humour.  

It is emphasised that whakawhānaungatanga is not a one off event and there is 
a need to attend to connecting with the patient and whānau throughout the 
consultation.  

• Kaupapa: attending to the main purpose of the encounter. 

• Application to clinical consultation: this is identified as the point at which the 
focus moves to history taking or whatever the clinical task at hand is (e.g. 
taking blood pressure). Students are provided with a complementary 
framework, the Meihana Model,16 to extend the standard history taking 
process presented elsewhere.  

The Meihana Model has undergone development to incorporate aspects of 
further contemporary and historical factors that may influence the health 
experience of patients and whānau such as migration, colonisation, racism, 
marginalisation and Māori beliefs, values and experiences. This allows for a 
broader focus in understanding patients’ presenting complaints, as well as 
facilitating ongoing whakawhānaungatanga as patients are encouraged to talk 
more broadly about their situation. 

• Poroporoaki: concluding the encounter. 

• Application to clinical consultation: this reminds the students of the need to 
clearly identify both the finishing point of the consultation and to ensure 
clarity about the next steps for the patient and whānau.  
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Three tasks are identified: 

o Ensure that you have understood what the patient has said,  

o Ensure the patient understands what you have said, and  

o Ensure the patient is clear about the next steps (for example the date 
for a follow-up appointment, details of referral for tests, lifestyle 
change, medication regimes etc).  

Research exploring Māori patient and whānau experience within the health 
system highlights that this process is often seen as sub-optimal and 
incomplete.2 The poroporoaki only occurs if a relationship has been 
effectively developed over the consultation as the traditional role of the 
poroporoaki was to ensure all ‘business’ of the hui was completed, that both 
parties understood what would come next, and that the relationship existed for 
further steps to be negotiated as required. The aim of this stage is to provide 
students with the tools to articulate a poroporoaki process which is 
comfortable and appropriate with Māori patients and whānau. 

The hui process is usually introduced to students based on initial engagement 
with a Māori patient and whānau. Subsequent meetings follow a similar but 
more abbreviated format and may simply reflect upon the shared commonality 
identified in whakawhānaungatanga stage on the previous occasion as well as 
the outcome of the last meeting. 

Learning opportunities and assessment of ‘Hui Process’ 

Students are firstly introduced to the ‘Hui Process’ through the use of simulated 
patients, using role-play techniques in a group format. Students also view videos 
where a clinician is modelling the ‘Hui Process’. Students are then encouraged to 
utilise the ‘Hui Process’ with Māori patients they encounter across all clinical 
rotations.  

The students then undertake summative assessments which require the ability to 
utilise the ‘Hui Process’ with a Māori patient for their Hauora Māori written long case 
and their Hauora Māori oral case presentation. There is an additional opportunity to 
assess students’ use of the ‘Hui Process’ during the Hauora Māori OSCE. A review of 
students’ performances in these summative assessments identifies that the students are 
able to apply the ‘Hui Process’ and its core principles to clinical settings. 

Student feedback 

Evaluation of the ‘Hui Process’, including formal student feedback and observation of 
student performance on summative assessments, suggests students value having a 
specific framework (which involves specific lines of questioning and guided 
questions) to work with, as they develop their history taking skills. Student feedback 
suggests that the teaching process and the framework itself are seen as acceptable and 
relevant. Further systematic evaluation of the ‘Hui Process’ is underway.  

Self-reflective comments from students has also revealed that a number of students 
become aware of the impact of not using the ‘Hui Process’, and recognised better 
engagement with patients and better quality information when using the process.  
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One student identified being able to more clearly identify the nature of a presenting 
problem and making an appropriate referral for input from a Māori Health Worker, 
once she had engaged in the “Hui Process”. There has also been some informal 
feedback from community members reporting increased engagement and satisfaction 
by patients involved in ‘Hui Process’ consultations.  

While evaluations are still in the early stages and limited conclusions can be drawn, it 
seems that the “Hui Process” meets requirements as an effective cultural competence 
framework. It is firmly grounded in the culture of the target group, it aligns well with 
standard medical practice and is seen as relevant and useful by students. Most 
importantly it appears that it can be applied by students and has a positive impact on 
patient experience.  

Conclusions 

It is a challenge to develop and teach cultural competence which extends beyond 
tokenistic or oversimplified stereotypes and truly integrates clinical and cultural 
elements of practice. Teaching cultural competency in a way which facilitates 
application of knowledge in clinical practice in ways which reflect patient reality 
remains a challenge.  

Identifying the relevance of such competencies to ‘real’ medicine remains critical, as 
does ensuring that the skills applied are relevant to patients. While the initial 
development and evaluation of the ‘Hui Process‘ suggests that this cultural 
competence fulfils many of the criteria for effectiveness, the full impact of this 
teaching on both student practice and patient experience has yet to be assessed. 

We present a simple framework for enhancing the therapeutic relationship between 
clinicians and Māori currently taught at the University of Otago. Initial feedback 
indicates it is found to be effective by students and well received by Māori. Students 
have also identified that their use of the ‘Hui Process’ has sometimes assisted in 
improving the therapeutic relationship between more senior clinicians and Māori 
patients.  

We encourage all clinicians, irrespective of their discipline or level of training, to 
consider adopting the ‘Hui Process’ with Māori patients. While cultural competence is 
important for all, we caution against the use of this approach for other cultural groups. 
The essential element of this framework is its alignment with Te Ao Māori principles 
and exclusion of these may result in similar non-ethnic specific guidelines already 
available 10. However the process of integrating culturally specific principles of 
greeting and relationship building to the medical consultation could be applied by 
other cultural groups. 

It is hoped that adoption of this framework is one strategy that individual clinicians 
can adopt which may result in improved health outcomes for Māori and the closure of 
the gap in life expectancies with non-Māori. The potential impact of this framework 
was suggested by a community member who presented with a range of health 
challenges and had been a high user of health services for over thirty years.  

This person provided unsolicited feedback to one of the authors after being 
interviewed by a 4th-year student who used the ‘Hui Process’: 

“He was the first doctor who got me.”  
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Ultimately the effectiveness of the learning cultural competency is reflected in the 
quality of the relationships established and the fruits of those relationships, in terms of 
connections, understandings, and the willingness to engage and to trust. 
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Health equity: what does it mean for child health? 

Kate Duggan 

Abstract: The concept of ‘health equity’ has become increasingly central to 
discussions around social determinants of health, and the resultant disparities in health 
outcomes. It has particular pertinence to paediatric populations in New Zealand: some 
of our most alarming disparities relate to child health, and there is increasing 
recognition of the need to reduce these inequities. Effective ‘health equity’ 
approaches in child health demand that clinicians broaden their roles to become strong 
advocates for social justice: in order to achieve progress in this area, it is essential that 
child health is prioritised at our most fundamental policy levels. 

“Health equity” is a relatively new paradigm, and a term increasingly embraced 
within public health discussion. Indeed, it has become central to national health 
dialogues: the New Zealand Medical Association (NZMA) released a seminal position 
statement on health equity in March of this year,1 and it has become a concept 
acknowledged increasingly by our Ministry of Health and other key national policy-
making bodies. Health equity has particular relevance to paediatric population health, 
which is a highly topical issue on the current national political agenda. 

For the modern clinician, sound comprehension of ‘health equity’ requires a 
conceptual mindshift of sorts. Instead of focusing on factors immediately upstream of 
an adverse outcome (dietary choices and body weight, cigarette smoke exposure, and 
so on), health equity frameworks demand that we move to examine the most 
fundamental of social determinants when attempting to understand unequal health 
outcomes. What we should really be concerned with, a health equity argument 
suggests, is the ultimate basic and deep-seated inequitable distribution: that of the 
power and resources within our society.  

Differences in this distribution are both systemic and avoidable, and are hence (from a 
basic human rights and social justice perspective) inherently unjust and unfair.2 Health 
equity challenges clinicians to adopt roles beyond the traditional, narrow boundaries 
of the physician: “the health sector has a role in advocating for and actively 
encouraging intersectoral approaches to addressing the social determinants of 
health…the whole of society needs to be involved, along with the whole of 
government”.1  

Despite its significant challenges as both a conceptual construct and a practical goal, 
the advantages of striving for health equity are manifold. If we are able to 
successfully address the primordial social discrepancies in question, potential benefits 
abound. One perhaps thinks most immediately of those at the bottom of social 
gradients (the most materially deprived, the unemployed and the poorly-housed), but 
there is increasing social evidence that reductions in inequality indeed benefit all 
members of society in terms of longevity and general health.1, 3 

Nowhere is the health equity concept more poignant and pertinent than in child health. 
Children are indeed the ultimate ‘victims’ of their social context: they have not yet 
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had the lifespan to make any detrimental health choices (this obviates them of the 
‘personal choice’ argument sometimes used to explain poor health in members of our 
lower social classes – smoking and obesity are oft-quoted examples). In addition, 
children do not possess the resources or facilities to actively modify their social 
circumstance. Moreover, the area of child health also provides the most dramatic and 
startling examples of evidence for the health equity argument: when social resources 
are distributed unequally by class and race, child population health outcomes 
distribute along the same lines in a dramatic, and frighteningly-predictable, fashion. 2 

New Zealand, unfortunately, provides some of the world’s most vivid illustrative 
examples on this point: in fact, our child health inequalities should be cause for 
profound national shame. A recent (2007) report by the Child and Youth 
Epidemiology Service highlighted a broad range of areas with poor child health 
outcomes. Whilst the overall statistics were a worry in themselves, by far the most 
concerning feature was surely the significant socioeconomic and ethnic disparities 
observed within the outcomes across almost every health indicator.4 For example, the 
relative risk of dying from sudden infant death syndrome was 10.6 times higher for an 
infant in NZDep deciles 9–10 over deciles 1–2.5  

Rheumatic fever, perhaps, provided some of the most startling statistics: the relative 
risk of being hospitalised for the disease was 28.7 times higher in children from 
deciles 9-10 when compared with those from deciles 1-2.5 Ethnic disparities were 
equally profound in this case: Pacific children had a relative risk 48.6 times higher, 
and Māori children 30 times higher, than their European counterparts. 5 

Experts have used statistics such as these to illustrate an increasingly-apparent 
argument: that social disparities themselves are intrinsically poisonous, and it is 

relative poverty (more so than absolute) that creates poor health outcomes.3,4 In a 
recent NZMJ article, Turner et al argue: “There is increasing evidence that ill-health 
and other social problems are linked to relative deprivation and income inequality 
rather than absolute levels of income…poorer countries than us have much better 
child health statistics. Appreciation of relative deprivation, rather than absolute, and 
the corrosive impact of increasing income inequality mean that we must all engage in 
the debate about our children’s future.” 4 

As further cause for alarm, New Zealand’s children are far more heavily-concentrated 
below the poverty line than any other segment of society: alarming data from the 
Ministry of Social Development’s 2008 Living Standards Report showed that 19% of 
New Zealand’s child population were living in significant or severe hardship 
(compared with just 13% of the total population, and 4% of those 65+).6 Maori and 
Pacific peoples had hardship rates two to three times those of European and other 
ethnicities, and solo parent and beneficiary families were also grossly over-
represented. 6 

How, then, can the principle of health equity be applied to addressing these issues? At 
face value, the concept can begin to seem somewhat depressing: if the origins of child 
health disparities are indeed so elemental and profound (and so deeply-rooted in our 
social fabric) then our daily coalface attempts to improve child health start to look 
futile.  
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It is, though, possible to approach the issue in a considerably more constructive 
fashion: all that is required in adopting a health equity approach is a little change of 
gaze. Whereas a conventional ‘primary health’ approach may ask “how can we reduce 
disparities in the distribution of childhood disease and ill-health?”, a health-equity 
based approach asks instead: “how can we eliminate inequalities in the distribution of 
power and resources that shape the pattern of child health outcomes?”  

In a sense, the latter makes things easier to address: we see that the conditions that 
drive health disparities are not natural, fixed or inevitable but rather the consequences 
of public policy: something we have successfully modified in the past, and can do so 
again.2 History itself provides us with a plethora of examples: indeed, the increase in 
life expectancy over the 20th century has been close to thirty years in most Western 
countries, most of which has been attributable not to advancing medical technology or 
cutting-edge drug development but rather basic social reforms (the eight-hour work 
day, social welfare schemes, minimum wages, housing subsidies, universal schooling, 
and progressive business and tax policies, for example).

2 

New Zealand’s key political bodies have indeed begun to recognise and adopt the 
health equity manifesto, and its particular pertinence to paediatric populations has not 
gone unnoticed. The recent NZMA position statement devotes a large portion 
specifically to child health, calling (for example) for “high quality maternity services, 
parenting programmes, childcare and early years education to meet need across the 
social gradient”.1  

In its recommendations, the statement recognises the need to empower children and 
young people, and calls for reductions in social gradients where skills and 
qualifications are concerned. Equitable educational access is emphasised, and there 
are also calls to increase child health advocacy, adopt more holistic whole-of-
government child health approaches, move toward integrated child health service 
delivery models, and boost monitoring of child health according to key, established 
indicators.1  

The recent Marmot Symposium (held in July 2011 in Wellington, as a collaboration 
between the NZMA and the Health Inequalities Research Programme) also cast new 
medical and political light on health equity issues, with paediatric issues highlighted 
as a key focus area.7 Indeed, the fact sheets created for the symposia list “maintaining 
and enhancing investment in early childhood” as a key, numerated ‘top-ten’ 
intervention priority.7 Specific recommendations extend to a need for “visible 
leadership that champions child health and wellbeing”. There is a call for a reduction 
in child poverty rates, and an assertion that “…there needs to be greater coordination 
among services for children, and a visible cross-party agreement that determines the 
strategy for improving the environment in which children live”.7 

In essence, a health equity approach demands that we think less as doctors and more 
as national and global citizens, justice crusaders, and engineers of social change. Just 
as the origins of illness and of health extend far beyond individuals, bodily 
pathologies and cellular processes, so too do the solutions. We will be off to a good 
start when we, as clinicians, realise that our role in child health extends beyond the 
operating theatre and the clinic room: we need to be present in debating chambers and 
select committees, on evening news programmes and international policy boards, at 
global conferences and within governmental agencies.  
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Campaigns for social justice are the most powerful opportunities of all to increase 
child health and wellbeing, and struggles over labour conditions, housing schemes, 
food security and education budgets are as much health initiatives as are more 
familiar ‘primary health’ schemes (immunisations, screening programmes and healthy 
eating campaigns).  

To quote Dr David Williams of the Harvard School of Public Health, “housing policy 
is health policy. Educational policy is health policy. Antiviolence policy is health 
policy. Neighbourhood improvement policies are health policies. Everything that we 
can do to improve the quality of life of individuals in our society has an impact on 
their health.” 2  
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Horse tick in a human ear 

Jeremy Hornibrook, Simon Pollard 

Clinical presentation—A 41-year-old Irish veterinary surgeon (who worked with 
horses) presented saying “I ‘tink I have a tick in my ear”. Three times a day he 
experienced an irritation and scratching sound in his left ear, which he had tried to 
relieve with a cottonbud.  

Microscopy of the left ear showed a tick wedged in the anterior recess with its legs 
contacting the tympanic membrane, which had extensive bruising (Figure 1). It was 
tightly attached and could not be ‘drowned’ with framycetin drops, so the ear canal 
was anaesthetised by injection and the tick removed with a small hook. 

 

Figure 1. Tick wedged in left ear canal and bruising of the drum (image captured 

by fibreoptic endoscope video and converted to a still image) 
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Discussion—Haemaphysalis longicornis (Ixodidae, Acari) commonly known as the 
cattle or horse tick, is a parasitic, eight-legged haemophagic arachnid. It uses its 
mouthparts to penetrate the host's skin, injects an anticoagulant, and then feeds on its 
blood. H. longicornis is found in many temperature countries around the world and 
was probably introduced to New Zealand in the late 19th Century.  

It is common throughout the North Island and the northern part of the South Island of 
New Zealand. Its principal host is domestic cattle, but in New Zealand it has been 
found on most of the introduced mammals, including humans and a number of 
introduced and native bird species including the North Island brown kiwi. Although, 
the cattle tick has been known to be a vector for diseases (e.g. Lyme disease, 
encephalitis) in the Northern Hemisphere, it is not known to carry any diseases in 
New Zealand. 

Females reproduce asexually (parthenogenetically) and lay up to 2000 eggs over a 1–
2 week period and these hatch into larvae after 60–90 days. The larvae climb 
vegetation and wait for a suitable host to pass by. If this happens, they attach 
themselves to the host and feed on its blood for about 5 days, before detaching and 
dropping onto the ground to enter a premoult phase for about 30 days.  

After moulting into a nymph, they again climb vegetation and wait for a host, on 
which they will feed for about 7 days, before detaching and developing into an adult 
after 40 days. The adult female repeats the behaviour of the larvae and nymph, but 
may feed for 7 days or longer, before dropping off the host to lay eggs.  

Ears are prime real estate for this tick, although the groin and armpits are the most 
common sites for infestation in most hosts.  
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The shepherd's swollen arm 

Jens C Richter, Brett Lyons 

Clinical—A 57-year-old shepherd from Fiordland (south-west New Zealand) 
presented to our Emergency Department with subacute onset of severe respiratory 
distress, chest pain, and cough. He had no swelling of the lower extremities, was a 
non-smoker and had not had a previous venous thromboembolism. An urgent 
computed tomography – pulmonary angiography (CT-PA) showed bilateral central 
pulmonary emboli (PE). Duplex ultrasound of the legs did not demonstrate deep vein 
thrombosis (DVT), and he was discharged on oral anticoagulation.  

On review in clinic, the patient mentioned that since early adulthood he has had a 
recurrent uncomfortable swelling of the left forearm. He would sometimes massage 
the swelling away, and could then feel something flowing through his arm from distal 
to proximal. Since being on warfarin, this swelling had not recurred. The patient 
subsequently underwent magnetic resonance imaging (MRI) of the left arm (Figure 
1).  

 

Figure 1. MRI of the proximal left forearm (axial Proton density (PD) SPAIR 

SENSE sequence)  
 

 

 

What is the diagnosis? 



 

 
NZMJ 25 March 2011, Vol 124 No 1331; ISSN 1175 8716 Page 86 of 133 
URL: http://www.nzma.org.nz/journal/124-1331/4993/ ©NZMA 

  

 

Answer—The MRI of the left arm demonstrates a low flow venous malformation. 
Figure 1 shows a complex network of distended subcutaneous veins. Duplex 
ultrasound of the left forearm showed thrombus material within the malformation. 
The patient was referred for sclerotherapy with the aim of obliterating this likely 
source for his pulmonary embolism. 

Discussion—Venous thromboembolism (VTE) is a common clinical entity, 
encountered both in primary care and the hospital setting. The classic triad of factors 
was first formulated by the German physician Rudolf Virchow (1821–1902) in 1856: 

• Alterations in normal blood flow (stasis). 

• Alterations to the vascular endothelium. 

• Alterations in the constitution of blood (hypercoagulability). 

VTE can occur if all three factors are present, or if any one factor is of sufficient 
severity.  

The case presented here with a primarily vascular abnormality (venous malformation) 
probably represents a type rarely encountered by clinicians.  

Vascular malformations in themselves can be a cause of chronic thromboembolism,1 
and have been associated with coagulation abnormalities which lead to increased local 
intravascular coagulation.2  

DVT of the upper extremity is an important differential diagnosis for otherwise 
unexplained pulmonary embolism, not least due to the increasing use of semi-
permanent vascular access devices which are usually placed in the upper limb/thorax.3  

It can be hoped that correcting the local vascular abnormality in this patient might 
obviate the need for long-term anticoagulation with its attendant risks. 
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Small-bowel diverticulosis: a rare cause of iron deficiency 

anaemia 

Diana E Yung, Jeff H P Lam, Anastasios Koulaouzidis, John N Plevris 

Clinical—A 23-year-old man presented with recurrent iron deficiency anaemia (IDA) 
and an episode of overt gastrointestinal blood loss. Bi-directional endoscopies, a 
double-balloon enteroscopy (DBE) and a computed tomographic scan failed to reveal 
any abnormalities. Moreover, a Tc-99m pertechnetate scan for Meckel’s was 
negative. Small-bowel capsule endoscopy (SBCE) was therefore performed with 
MiroCam® capsule endoscope (IntroMedic Co Ltd, Seoul, Korea). It showed multiple 
diverticulae in the distal jejunum, but no other findings (Figure 1). 

 

Figure 1. Small capsule endoscopy showing (arrows) the jejunal diverticulae. 

The localisator software image in the left inlet of each image. 
 

 

 

Discussion—Small-bowel diverticulosis is rare. A strong association between SB 
diverticulosis and IDA has been reported. Although uncommon, other diverticular 
complications include blind loop syndrome, perforation and diverticulitis. The 
resulting malabsorption and occult haemorrhage can occasionally manifest as IDA. 

There is a perceived higher risk of capsule retention in patients with small-bowel 
diverticulae. Furthermore, limitations in identifying diverticulae as compared to DBE 
have been reported.1 Diverticulae have highly variable appearances under endoscopy, 
often appearing simply as easily misinterpreted “red smears” 1 

To date, there is no systematic review of the sensitivity of SBCE in diagnosing 
diverticulae, but in our experience they are rarely visualised. Of the 21 publications in 
which SBCE successfully identified SB diverticulae, one reports the retention of the 
capsule endoscope in a big duodenal diverticulum. 
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Cruveilhier-Baumgarten syndrome with caput medusae 

Vivek Kumar, Vishal Sharma 

Clinical—A 45-year-old female was admitted to the hospital with three episodes of 
haematemesis. She was a diagnosed case of cirrhosis with portal hypertension since 3 
years earlier. Examination revealed pallor, vitiligo, splenomegaly, and markedly 
dilated and tortuous veins on her abdominal wall, especially below the umbilicus 
(Figure 1). She had noted them become gradually prominent for the past 2 years. On 
auscultation a venous hum was heard over these dilated veins.  

 

Figure 1. Tortuous veins on the abdominal wall 
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Abdominal ultrasonography revealed findings suggestive of cirrhosis, splenomegaly, 
dilated portal vein measuring 24 mm, dilated splenic vein measuring 21 mm, dilated 
paraumbilical vein measuring 12 mm and patent hepatic veins. Upper gastrointestinal 
endoscopy revealed Grade 3 oesophageal varices.  

She was managed with endoscopic variceal ligation. She remained stable during her 
stay in the hospital and was later discharged on medical treatment. 

Discussion—Portal hypertension leads to opening of collaterals to carry portal blood 
into the systemic veins. One such collateral develops between the portal vein and 
epigastric vein through the reopening of the remnants of umbilical or paraumbilical 
veins.1 This may be seen as a vascular net on the abdominal wall, as in this case. 
These venous dilatations are known as caput medusae.  

The serpentine appearance of these dilated veins resemble the head (caput, Latin) of 
the mythical gorgon of Greek mythology, Medusa, whose golden wavy hair were 
turned into living snakes by Athena’s curse; and hence the name caput medusae.2  

Cruveilhier-Baumgarten syndrome is a clinical entity characterised by the presence of 
unusually prominent paraumbilical veins with evidence of portal hypertension and a 
venous hum over these collateral veins.1,3 The term Cruveilhier-Baumgarten disease 
has been used for patients with congenital patency of umbilical vein and a venous 
hum over the enlarged umbilical vein, occurring without any evidence of liver disease 
or abnormalities in the portal or hepatic veins.3,4 

The presence of Cruveilhier-Baumgarten syndrome may increase the prevalence of 
hepatic encephalopathy and make surgical intervention difficult due to extensive 
collaterals.3 However, the management of such patients does not change and they are 
treated as for portal hypertension and underlying primary disease. 
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Response to PHARMAC on access to new medicines in 

New Zealand compared to Australia 

In the previous issue of this Journal we reported that public access to new medicines 
was poorer and slower in New Zealand (NZ) than in Australia over the previous 
decade.1  

We agree with the government reimbursement agency PHARMAC that the important 
issue is ‘the quality of health care and the quantity of health gain provided by all 
medicines’.2 However, this was not the focus of our article; furthermore, this level of 
information is not available and never likely to become available, which is why we 
(like PHARMAC before us) compared public funding of pharmaceuticals in two 
countries with closely linked economies and similar healthcare systems. 

Delays in reimbursement—PHARMAC states: ‘Pharmaceutical suppliers decide 
when they will bring products to market in each country, which means Australia and 
NZ may not have the opportunity to fund them at the same time.’ Indeed, we reported 
a 9-month lag in registration of new medicines in NZ; but we also showed that the 
mean time from registration to reimbursement (which depends largely on 
PHARMAC, not the pharmaceutical industry) is almost 2 years longer in NZ than in 
Australia. 

PHARMAC also states …‘although New Zealand may in some cases be slower to 
fund a new drug than Australia, the reality of a budgetary cap means that extra care 
must be taken to forecast expenditure.’ This is a puzzling remark. As we explained, 
the economic analyses that are submitted to the Australian Pharmaceutical Benefits 
Advisory Committee (PBAC) by suppliers of new medicines are scrutinised by 
academic economists and clinicians; economic models are evaluated in detail; and 
suppliers are given two opportunities to respond.1 This is a time-consuming process.  

In contrast, PHARMAC generally applies a relatively cursory in-house analysis to the 
economic elements of submissions for listing new medicines.3 So the 2-year longer 
time from registration to listing in NZ cannot be attributed to ‘extra care’ in the 
assessment process. 

PHARMAC asks rhetorically: ‘Was there any harm done by taking longer to fund a 
particular medicine in one country rather than another? The answer is yes. The harm 
is the net health benefits forgone by patients who could have benefitted sooner. There 
are exceptions (e.g. when a medicine is taken off the market because of late evidence 
of serious adverse effects) but these are uncommon. 

Expenditure under capped budgets—As PHARMAC explains: ‘New Zealand has a 
budget which is set annually by the Minister of Health on the advice of PHARMAC, 
district health boards (DHBs) and the Ministry of Health.’ As we explained, having a 
capped pharmaceuticals budget means that any new medicines that are declined 
public funding on economic grounds are implicitly considered to be less cost-effective 
than the non-pharmaceutical therapies that they might displace from the 
Government’s total healthcare budget.1 
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PHARMAC claims that New Zealand spends ‘half as much per person’ on 
pharmaceuticals as Australia. This would be laudable if the per capita health benefits 
were similar; but that has never been demonstrated and seems unlikely. Staying 
within budget is also laudable, provided that the budget is realistic. Our findings 
suggest that there is a case for re-assessment of the community pharmaceuticals 
budget within the Government’s total healthcare budget. 

Given that PHARMAC is well placed to be the country’s strongest advocate for the 
health benefits of community pharmaceuticals, it would be helpful if PHARMAC 
could annually show the taxpaying public that it puts a strong case to the Ministry of 
Health and DHBs for further investment in new pharmaceuticals, based on their 
health benefits and cost effectiveness. 

Unavailability of information on cost effectiveness—We thank PHARMAC for 
noting: ‘We well understand the authors’ frustration at the lack of available cost-
effectiveness information; this is not entirely of PHARMAC’s making.’ Most of 
PHARMAC’s cost effectiveness analyses are adapted from submissions made by 
pharmaceutical suppliers. This information, with commercially sensitive aspects like 
drug prices blacked out, can be obtained from PHARMAC under the Official 
Information Act; but by that time the funding decisions are already history. As a 
matter of transparency, PHARMAC could (and we believe should) make these 
available routinely on its website in a timely manner in consultation with Industry. 

Recent listings of new medicines—We welcome the Government’s recent once-off 
injection of new funds into pharmaceuticals and PHARMAC’s subsequent investment 
in new medicines. PHARMAC states: ‘Had they [we] reviewed the last 2 years, 
where the Government has invested significant new money in pharmaceuticals, the 
lists would have looked significantly different with some 59 new medicines funded in 
New Zealand during that period.’ It is unclear how PHARMAC defined a ‘new 
medicine’ as we could find only 12 new medicines in calendar year 2010 (see our 
Table 2) and 6 more in calendar year 2011 (lacosamide, modafinil, bortezomib, 
dabigatran, raloxifene and teriparatide). No comparison with Australia is available. 

Details—PHARMAC suggests that some details of our analysis are incorrect. We 
disagree. Their selection of bivalirudin for anticoagulation prior to major surgery as 
an example of an infusion therapy that would not be covered in NZ is inappropriate 
because it is not indicated for such use and it is listed on the Pharmaceuticals Benefits 
Scheme (PBS) only for use in patients undergoing percutaneous coronary 
intervention. Our exclusion of levetiracetam from the analysis while it was funded 
under ‘Special Access’ provisions was justified in our ‘Methods’ section. PHARMAC 
states that rosiglitazone has been withdrawn from the market due to safety concerns, 
but rosiglitazone remains on the market in Australia (and elsewhere) and is still listed 
on the PBS, albeit with recently revised restrictions on its use. 

PHARMAC states: ‘apart from pharmaceutical cancer treatments (PCTs), therapies 
in New Zealand used in a hospital setting are funded at the discretion of the 
individual DHB hospital and not PHARMAC.’ Only 2 of the 59 medicines in our 
common data set (eptifibatide & infliximab) are listed in the hospital pharmaceutical 
schedule (Section H) and this has little bearing on our conclusions. 
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We agree that patient copayments are lower in NZ, as we acknowledged in our article; 
however, copayments generally comprise only a small fraction of the total cost of new 
medicines. In both Australia and NZ, public access to new medicines is determined 
much more by government subsidies than by copayments.  

Regarding medicines that are funded in Australia but not NZ, PHARMAC states: ‘The 
article’s Table 3 does not state what these medicines are, particularly when many 
have NZ-funded alternatives, no cost-effectiveness information is provided, and some 
cost over $100,000 per quality adjusted life year (QALY) in the New Zealand setting.’ 
This statement is also puzzling. Our Table 3 gives the names of all 77 of these new 
medicines. It does not include cost effectiveness information because this information 
is unavailable to researchers, as PHARMAC acknowledges. Given that the prices of 
new medicines generally are lower in NZ than Australia and the two populations are 
broadly similar, within any specified indication it seems unlikely that (if the medicine 
were funded in NZ) the cost per QALY would be higher than it is in Australia; which 
is usually far less than $A100,000. We make no claim that ‘me-too’ medicines on our 
list intrinsically have an additional population health benefit: but they do provide 
prescribers and patients with the benefits of therapeutic alternatives. 

Conclusion—We acknowledge that government healthcare budgets cannot be 
expected to expand, especially in times of economic downturn; but we believe that 
high quality cost effective new medicines require more serious consideration within 
the total healthcare budget. 

It is pleasing that PHARMAC agrees with us that ‘trans-Tasman comparisons of 
health gain from pharmaceutical expenditure invested and forgone may be valuable.’ 
This would take the emphasis back from the pharmaceuticals budget to the patients, 
where it rightly belongs. 

Richard Milne 
Honorary Associate Professor, School of Population Health, University of Auckland—and Managing 
Director, Health Outcomes Associates Ltd, Auckland, New Zealand 
rj.milne@auckland.ac.nz  
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PSA testing—who should decide when it is performed? 

It was with considerable disappointment that we read the letter from Barendregt1 in 
response to our editorial on PSA testing.2 

Of course, the epidemiological position on the use of PSA testing to diagnose prostate 
cancer is well known to us, as this medical discipline has for 20 years widely 
publicised their negative views on this biomarker. Their position is generally opposite 
to the one held by clinicians who manage large numbers of men with prostate cancer.  

However, our editorial made no attempt to resume this debate, which we believe 
evolving clinical practice has largely made historical. Instead, our editorial was about 
how a Parliamentary Select Committee had determined that all New Zealand men 
have the right to make a personal choice on whether or not to undergo PSA testing, 
and that all men should routinely be given balanced information to assist them in 
making this choice. We applauded this conclusion, partly because it endorses the 
principle of self-determination, and partly because we expect it to address the major 
inequalities that currently exist in accessing the PSA test in New Zealand. 

We do not agree with Barendregt that a population needs instruction on what choices 
it should make on personal health issues. Inherent as a problem with this old-
fashioned paternalism is determining what advice should be given when medical 
opinions are polarised. Do you follow the recommendations of experienced clinicians 
who have managed thousands of men with prostate cancer, or do you promote the 
opinion of doctors trained to interpret cancer demographics in a population?  

We suggest the fact showing that in New Zealand most male medical practitioners 
regularly check their PSA says a great deal about how a truly informed group views 
this potentially debilitating disease, and we doubt if the situation is any different in 
Australia. 

Professor David S Lamb 

Professor Brett Delahunt 

Professor John N Nacey 

Department of Pathology and Molecular Medicine 
University of Otago, Wellington, New Zealand 
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Invasive meningococcal disease in Northland, New Zealand 

Invasive meningococcal disease is a serious illness commonly presenting as a 
meningitis and/or septicaemia. The case fatality rate in New Zealand over the last 
decade has varied from 4 to 10%, with higher rates for group C disease.1  

From July 10, 2011 to 16 November 2011, 13 confirmed cases of invasive 
meningococcal disease were notified in Northland; the initial 10 cases within 3 
months. Four were group B, and unusually, 9 were group C. There have been 3 deaths 
(all group C). There were no epidemiological linkages between the cases in 
Northland. Of the 9 group C cases, all except one (an 82-year-old female) were aged 
1–18 years; three were Māori and the remainder Pākehā (New Zealand European). 

The rate for Group C cases in under 20-year-olds meets the definition of a 
“community outbreak” that is, “three or more confirmed cases of the same serogroup 
and serotype within a 3-month period, and an age-specific incidence or specific 
community population incidence of >10/100,000 where there is no link between the 
cases.”2  

The rates in Northland in the <20 year population for group C meningococcal disease 
are currently 27.6/100,000 in the Whangarei District, and DHB-wide 18.2/100,000. 
Outbreaks of group C may take 1–3 years to resolve.2  

From July 2011, the public health strategy for meningococcal C disease control 
followed a classical approach: 

• Communication and messaging to the public about risks, symptoms and signs; 

• Low threshold for diagnosis and referral, and heightened health professional 
awareness, including advice on pre-hospital transfer administration of 
antibiotics; 

• Antibiotic prophylaxis and vaccination (meningococcal C conjugate vaccine) 
for close contacts. 

As cases increased, and given the high mortality rate, expert advice was sought from 
the Immunisation Technical Forum and Ministry of Health. This resulted in the 
decision to implement a DHB-wide mass vaccination strategy using the 
meningococcal C conjugate vaccine, targeting all children and youth from 1 year up 
to 20 years in order to control the outbreak.  

The aim is to vaccinate >85% of this population in a 12-week period. The programme 
began in schools on 27 September 2011 following a 10-day planning period, and then 
rolled out to primary care. Remaining schools are being completed in term 4. As of 25 
November 2011, over 25,000 children and youth had been vaccinated (approximately 
65% of our target). The programme ends on 16 December 2011. 

Significant challenges in implementing the programme included initial insecurity of 
vaccine supply (only 80 doses were available in country in mid-September), lack of 
central government funding support, inadequate numbers of authorised vaccinators for 
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a rapid mass campaign, traditionally low immunisation coverage rates and persistent 
socio-economic and health inequities in our region.  

Poor geographical access to primary care and the challenges of engaging young adults 
were also important issues to address. There is also some public confusion about 
meningococcal groups and an illusion of protection from the previous MeNZB 
vaccination. 

However, there has been excellent collaboration across the health sector and with 
Education partners, and a multi-pronged public communications strategy is in place. 
This is critical given the ambitious target and short time period involved. It includes 
traditional media (Māori and mainstream), Facebook and Internet, local “champions” 
and regular communications through a wide range of networks, from early child 
centres to St Johns and other community organisations, Runanga (a traditional Māori 
assembly or tribal gathering), community meetings and hui. 

 

Graph: Meningococcal C vaccination coverage at 22 Nov 2011 
(Target 85% of 1–<20year olds, 37,500 children and youth) 
 

 

 

The school programme is achieving about 60% coverage of children in school (58% 
Māori and 62% non-Māori). As of 22 November 2011, primary care has reached only 
50% of under 5-year-olds, a very low proportion of the 17–19yr age group, and 
inequities in Māori–non-Māori coverage are significant.  

To address these inequities and access barriers, “walk in” community and mobile 
clinics staffed by public health nurses, kaimahi and health promoters have been 
implemented since mid-October. These are being utilised in greater numbers by Maori 
whānau, and youth. Now in the last 3 weeks, a final “countdown” is underway, 
aiming to achieve the target coverage. 
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Public funding of bariatric surgery 

We applaud the enthusiasm and vigour with which Drs Flint and Kelly—Why is 
publicly funded bariatric surgery still not fully supported? N Z Med 2011;124(1346). 
http://journal.nzma.org.nz:8080/journal/124-1346/4963/content.pdf—make the case 
for bariatric surgery and how they point out the benefits of this surgery as well as the 
large unmet need in our community. The provision for public funding has been 
acknowledged and small steps are being taken by the Ministry to allocate additional 
funding to the regions around New Zealand.  

While this funding support is clearly insufficient to meet the current need there is 
some scope for surgeons and surgical departments to take some additional initiative in 
the matter.  

Not every new procedure can be expected to come with new funding—the 
introduction of laparoscopic innovations, sentinel node biopsy, ileorectal pouch 
surgery and breast reconstruction are just a few examples where special additional 
funds have not followed. Surgeons and surgical services have adopted these advances 
and integrated them into the funding for their particular services. With it came the 
need to carry out a complex, often unenviable task of prioritising what can be 
achieved within the given budget. This should also be applied to bariatric surgery. 
With the same generic clinical priority assessment tools used to determine access for 
general surgery amongst such diverse conditions as gallbladder disease, oesophageal 
reflux, rectal prolapse and abdominal wall hernia it seems that gastric procedures for 
obesity sits well within that mix. 

This approach has allowed public bariatric surgery to have been available in the 
Southern District Health Board (DHB) for many years. Indeed Dunedin Hospital has 
provided until very recently all the public hospital based Bariatric services for the 
South Island based on this. We are appreciative of some additional funding and 
especially to be sharing the load with an additional new service in Southland Hospital.  

While we are glad to see these changes we would urge general surgeons and surgical 
departments along with their managers in public hospitals not to hold back but to take 
a lead in ensuring this potent remedy for morbid obesity is made more available on 
site in their hospitals—now.  

Andre van Rij 
Surgeon 

Helen Williams 
Service Manager 

Bariatric Surgical Service providers 
Department of Surgery, Dunedin Hospital 
Southern DHB, New Zealand 
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Synthetic cannabinoid use in New Zealand: a brief 

evaluation of inquiries to the New Zealand National Poisons 

Centre 

Synthetic designer cannabinoid analogues have, until August 2011, been available in 
New Zealand and sold as legal substitutes for cannabis.1,2 They describe a range of 
chemicals that bind to the cannabinoid receptors CB1 and CB2, mimicking the effects 
of ∆9-tetrahydrocannabinol, though with greater efficacy.3 Apart from a number of 
case reports and case series, little is still known on the toxicology of these analogues, 
particularly after chronic use. 

In the months from October 2010 to October 2011, the New Zealand National Poisons 
Centre (NPC) received a total of 72 calls related to synthetic cannabinoids. The 
number of calls per month, represented in Figure 1, includes both human exposure 
inquiries and requests for general poison information in the absence of actual 
exposure. The most commonly reported symptoms following exposure to these 
analogues were, in rank order, tachycardia, vomiting, drowsiness, anxiety and 
agitation, tight chest, psychosis, hallucinations and chest pain. Less frequently 
unconsciousness was reported while a seizure was documented on one occasion. This 
spectrum of clinical effects is consistent with other published case reports and series4,5 
where tachycardia, for example, has been reported in excess of 50% of presenting 
patients.6 

The profile of calls received by the NPC over this time interval (figure 1) provides a 
window on public concern and human toxicity following exposure to these synthetic 
cannabinoids. Despite these analogues being legally available in New Zealand for a 
number of years, increased interest in them only began in October 2010 following 
national press attention, both in the print and television media.7, 8 The NPC first 
received calls late in this month.  

Increasing media attention over the successive months, including the Law 
Commissions Report, released in April, and the discovery of phenazepam as a 
contaminant in July, correlated with an increasing numbers of calls received.  

In August 2011, the Government moved to prohibit all analogues available in New 
Zealand and subsequent to this there was a dramatic fall in calls to the NPC, with no 
inquiries for October 2011. Although the interpretation of this profile is limited, it 
does reflect an outline of public attention on and recreational use of synthetic 
cannabinoids in New Zealand. 
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Figure 1. Calls received by the National Poisons Centre on synthetic cannabinoid 

analogues, from October 2010 to October 2011  
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Leo J Schep 
leo.schep@otago.ac.nz  

Robin J Slaughter 

Wayne A Temple 

National Poisons Centre, Department of Preventive and Social Medicine 
University of Otago, Dunedin, New Zealand 
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Quackery and Proprietary Medicines: Part 2 

Published in Dominion Notes section of NZMJ May 1912:11(42):136–138. 

Continued from Part 1 at http://journal.nzma.org.nz/journal/124-1346/4979/  

QUACKERY AND MEDICAL REFORMS 

A plea for a Royal Commission by Henry Sewell, P. S. King and Sons, Westminster, 
is the title of a sixpenny pamphlet, written by a retired doctor, and from the usual 
narrow-minded attitude. That the general public knows what it wants, and can to a 
large extent defend itself, seems to be entirely beyond the possibilities of belief by the 
medical profession. They have no idea of the amount of pathetic and convincing 
testimony which can be supplied for nearly every proprietory medicine of benefits 
which have actually been received. The only occasion when this has been tested of 
late was when The Lancet was sued for libel, and the judge accepted the testimony of 
non-medical witnesses. That would be the experience whenever any case of this kind 
came definitely into the law courts.  

No doubt much cruel quackery exists, but Sewell and similar writers make no attempt 
to discriminate, they pin their faith to absurd remedies. To imagine that the disclosure 
of the ingredients of a medicine would prevent its use is one of their common 
absurdities. It would have no such effect. They have no wit to devise a more practical 
and effective remedy. Such writers do not hesitate to say that the whole of the lay 
press is suborned by the advertising of proprietory medicines. The fact is that the 
newspaper proprietors have taken the opportunity, which the medical profession 
would scorn, of investigating at first hand the evidence that is brought forward by the 
owners of proprietory medicines. The lay press know perfectly well that the medical 
view is one-sided, inadequate, and cannot be maintained in the law courts. That is the 
difficulty the medical profession have to face. 

PROPRIETARY MEDICINES 

When evidence is being given, suitable witnesses might take up the subject of the 
extraordinary and convincing and innumerable testimonials which are received by the 
proprietors of medicines in connnon use. Medical men may scoff as much as they 
like, but it is safe to say that every medicine which has been advertised, and which is 
fairly largely used, can produce a sheaf of letters containing obviously genuine 
testimonials as to the help that has been gained by the use of the medicine.  

The medical profession may he inclined to disregard this evidence, but no jury would 
treat it in the same way. The medical expert may say that the writers of such 
testimonials must be altogether mistaken as to the causes which have produced the 
benefit. Yet people of that class are competent to give 'evidence or to act as jurymen 
in cases of murder and will be believed by the average judge and juryman more than 
the medical "expert."  
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These are facts which cannot be blinked. The agitators for stringent legislation against 
proprietary medicines make the mistake of indiscriminating attack on all alike, while 
they use weapons which are as useless as toy popguns. To the obvious retort that 
proprietors should not object to such harmless attacks the reply is that honest 
members of the community are entitled to protection against "insulting behaviour" 
even if it means only a popgun. 

The only sensible procedure which has hitherto been suggested is the power taken to 
prohibit the sale of particular medicines, with appeal to a public court against the 
prohibition. What more is needed?  

If evidence reaches the Health Department that certain medicines are injurious and 
have produced evil results then action can be taken to prohibit the sale. This puts upon 
the Health Department the duty of inquiry, and upon the owner of the medicine the 
burden of proving that -it is entitled to be sold to the general public. All suggestions 
as to labelling, the declaration of the presence of certain drugs, and so on are futile, 
not to say foozling. 
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The New Zealand Society of Gastroenterology Annual 

Scientific Meeting 23–25 November 2011, Dunedin 

Use of Pethidine for Percutaneous Liver Biopsy 

Pan A1,3, Alansari M 1,4, Lubcke R1, Williams M1, Fraser M1, 
Buckingham S1, Schultz M1,2. 

 
1Gastroenterology Unit, Southern District Health Board, Dunedin, New Zealand 
2Department of Medicine, Dunedin School of Medicine, University of Otago, 
Dunedin, New Zealand 
3Department of Gastroenterology, Waikato District Health Board, Hamilton, New 
Zealand 
4Department of Gastroenterology, Counties-Manukau District Health Board, 
Auckland, New Zealand 

 

Background: Percutaneous liver biopsy (PLB) is the “gold standard” in the diagnosis 
of liver diseases. A pilot trial has shown pethidine may reduce anxiety and the need 
for post-procedural pain relief. The aim of this study was to investigate the role of 
pre-procedural pethidine. 

Methods: A double-blinded, randomized, placebo-controlled trial was conducted to 
assess the need for pethidine prior to PLB. 98 patients were randomly assigned to 
receive either 50mg pethidine i.v. (n=48), or an equal volume of 0.9% normal saline 
(n=50). PLB was performed with ultrasound guidance after adequate local anaesthesia 
with xylocaine. Patients were asked to self-evaluate pain experienced using a visual 
analogue score (0-10) immediately and an hour after PLB. Patients were then 
followed up 24 hours after the procedure to assess their pain score, retrospective pain 
score and willingness to have a repeat procedure. 

Results: Pethidine administration resulted in significantly lower pain scores (0.60 ± 
0.1 vs 1.2 ± 0.2, p=0.006) and required less analgesia (0% vs 10%, p=0.03) 
immediately after PLB in comparison to the placebo group. There was no significant 
difference in the pain score and analgesia requirement an hour after procedure, pain 
score at 24 hours after procedure and retrospective pain score. 94% of all patients of 
either group are willing to under go a repeat liver biopsy (NS). 

Conclusion: The administration of pethidine routinely prior to elective PLB reduces 
the immediate post procedural pain but has no lasting effect and does not influence 
the patients’ decision making process for future investigations. 

 

The impact of childhood-acquired HBV Infection in New Zealand 

Maori: Results of a case-controlled cohort study 

Lim TH1, Gane E1, Moyes C2, Hornell J2, Cunningham C3. 
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1NZ Liver Transplant Unit, Auckland City Hospital, Auckland, New Zealand 
2The Hepatitis Foundation of NZ, Whakatane, New Zealand 
3Research Centre for Maori Health and Development, Massey University, Albany, 
New Zealand  

 

Background: Previous longitudinal studies in Asian populations have demonstrated 
that vertically-acquired chronic hepatitis B virus (HBV) infection, predominately 
Genotypes B and C, is associated with increased risk of hepatocellular carcinoma and 
liver-related mortality. This current study evaluates the long-term impact of 
predominately horizontally-acquired chronic HBV infection in indigenous New 
Zealand Maōri infected with Genotype D HBV. 

Methods: In 1984, the population of Kawerau township (n=7901) was screened for 
markers of HBV infection and all identified HBsAg positive individuals (n=571) 
entered into a long-term surveillance programme. This is a case-control cohort study 
to compare the rate of liver-related complications (cirrhosis, liver cancer, liver 
failure), all cause mortality and liver related mortality after 27 years follow-up in 
these 571 HBV carriers compared to 1142 case-controls identified form the 1984 
study, case-matched on age, gender and ethnicity from the original cohort.  

Results: 79% of both the HBsAg positive patients and HBsAg negative populations 
were Maōri and 61% were male. Median age at enrolment was 17 years (1 – 71). 
After 14,801 patient-year follow-up, 52 HBsAg positive patients died compared to 
105 of the HBsAg-negative controls(NS). Nine HBsAg positive patients died from 
liver–related complications compared to nil in the HBsAg-negative controls 
(p<0.0001). Twelve HBsAg positive patients developed hepatocellular carcinoma 
compared to none of the HBsAg-negative controls (p<0.0001).  

Conclusions: Early horizontal infection with HBV Genotype D is associated with 
increased morbidity and mortality in a Maōri population. This long-term impact is 
similar to that observed in Asians with vertically acquired HBV Genotype B and C.  
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Helicobacter typhlonius triggers colitis in IL10-/- mice without 

increasing intestinal permeability 

Lindstrom AL1,2, Donaldson G1, Butt AG1, Schultz M2,3 

 
1Department of Physiology, Otago School of Medical Sciences, and 2Department of 
Medicine, Dunedin School of Medicine, University of Otago, PO Box 913, Dunedin 
9054, New Zealand 
3Gastroenterology Unit, Southern District Health Board, Dunedin, New Zealand 

 

Background: Gastrointestinal infections can initiate and exacerbate inflammatory 
bowel disease (IBD). Whether increased intestinal permeability (IIP) contributes to 
infection-mediated inflammation remains unclear. 

Aim: To assess whether inflammation triggered by Helicobacter typhlonius infection 
in colitis-susceptible mice is mediated by IIP. 

Methods: 8-week old interleukin-10 knock-out (IL10-/-) mice colonized with H. 
typhlonius were examined for signs of clinical disease. Sections of proximal colon 
were stained with H&E and scored (0-8) for active and chronic-type inflammation, or 
used for permeability measurements and electrophysiological stimulation (10µM 
forskolin, 100µM carbachol) in the Ussing chamber. Pro-inflammatory cytokine 
expression in 24h tissue culture supernatants was determined using a multiplex assay. 
Results were compared to non-infected IL10-/- mice. 

Results: Body weights were not different, but Helicobacter-infected mice had soft, 
discoloured faeces and a significantly increased spleen mass (p<0.001). 
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Histopathology scores of infected mice were significantly higher (p<0.05) and 
showed signs of active inflammation. Unexpectedly, Helicobacter infection decreased 
apparent permeability and increased transepithelial resistance (both p<0.001), which 
coincided with low expression of permeability-regulating cytokines IFN-γ and TNF-
α. IL-12 (p40) was significantly increased in infected mice (p<0.001). Basal short-
circuit current was significantly lower (p<0.001), and responses to pro-secretory 
stimuli were significantly diminished in the latter group (p<0.001). 

Conclusion: H. typhlonius infection causes mild clinical and moderate histological 
disease in the absence of IIP in colitis-susceptible IL10-/- mice. Low secretory 
function of infected epithelia indicates aberrant salt/water homeostasis resulting in 
softer, discoloured faeces. Gastrointestinal infections may initiate IBD flare-ups via 
inflammatory pathways other than those driven by increased intestinal permeability. 

 

A prospective clinical audit of the treatment, eradication and 

resistance rates of active Helicobacter pylori infection in South 

Auckland 

Yeoh J, Giles H, Sun T, Atkinson N, Patrick A  

 

Middlemore Hospital, Counties Manukau District Health Board 

 

Background: There is insufficient recent New Zealand data on the success rates of 
first line, rescue/second line eradication regimens and resistance rates for 
Helicobacter pylori infection. Clinical experience suggests that the diagnosis of 
Helicobacter pylori infection does not always translate to timely initiation of 
treatment, if at all. 

Methods: This prospective audit aims to evaluate the treatment, eradication and 
resistance rates of active Helicobacter pylori infection in a representative sample of 
consecutive South Auckland patients. We aim to determine compliance with 
eradication therapy and follow up clearance testing and to determine resistance rates 
on those treated.  

Results: Consecutive patients with positive rapid urease test results at the time of 
diagnostic gastroscopy in the in-patient and out-patient setting from March 2011 
onwards were collected. 56% of patients were treated within 1 month of a positive 
rapid urease test, 4% within 3 months and 9% have not been treated at the time of 
abstract submission.  

Clearance was confirmed with faecal antigen testing (FAT) at least 6 weeks post 
treatment in only a minority of patients. First line therapy succeeded in 71% 
suggesting a high clinical resistance rate. Only 1 patient has undergone second line 
therapy so far which resulted in clearance.  

Conclusions: Timely initiation of treatment is very poor despite GPs being informed. 
Resistance rates to standard therapy are higher in our population than previously 
reported and this may warrant us considering different regimes as first line therapy. 
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Assessing the efficacy of isothiocyanates in experimental colitis 

Falvey JD1,2
, Munday JS3, Keenan JI4, Gearry RB1,2, and Hampton MB5. 

 
1Department of Medicine, Christchurch School of Medicine. 2 Department of 
Gastroenterology, Christchurch Hospital. 3 Institute of Veterinary, Animal and 
Biomedical Sciences, Massey University. 4 Department of Surgery, Christchurch 
School of Medicine 5Department of Pathology, University of Otago, Christchurch. 

 

Introduction: Isothiocyanates (ITCs) are naturally occurring chemicals which inhibit 
the action of Macrophage Migration Inhibitory Factor (MIF), a pro-inflammatory 
cytokine and pivotal mediator of IBD. Phenethyl isothiocyanate (PEITC) has been 
shown to reduce active plasma MIF in human subjects. We set out to establish the 
Dextran Sulphate Sodium (DSS) model of murine colitis in our laboratory, and to 
investigate the therapeutic potential of PEITC in this model.  

Methods: To induce colitis, drinking water was spiked with DSS and provided ad 
libitum. Mice received either PEITC or vehicle control 30 minutes before first 
exposure to DSS and daily thereafter. Disease activity index (DAI: weight loss, rectal 
bleeding and stool consistency) was determined daily. On day 6, mice were 
euthanased and the colon harvested for macroscopic and histological assessment 
(primary endpoint).  

Results: Mice receiving PEITC showed no adverse effect. On day 6, there was a trend 
to firmer stools in mice receiving PEITC however PEITC treatment had no significant 
effect on overall DAI. On macroscopic assessment of the colon; weight per mm colon 
length was lower in mice receiving PEITC vs. control (3.1mg/mm, 95%CI 2.1-4.0 and 
3.9mg/mm, 95%CI 3.6-4.3 respectively, p=0.08). Colitis predominantly affected the 
mid and distal colon. Histological disease activity was lower in mice treated with 
PEITC however the difference was not statistically significant (5.7, 95% CI 2.9-8.4 
(PEITC) and 8.3, 95%CI 3.4-13 (control), p=0.4). A similar trend was seen when 
analysis was repeated according to colonic region.  

Conclusion: These pilot data indicate that PEITC may ameliorate experimental 
colitis. 

 

Incidence of upper gastrointestinal bleeding in the Waikato region of 

New Zealand, 2001 – 2010 

Irwin J, Ferguson R, Gibbs C, Holmes S, Brooker J, Hill J, Dickson G, Haines M, 
Weilert F, Smith A 

 

Department of Gastroenterology, Waikato Hospital, Hamilton, New Zealand 
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Introduction: Upper gastrointestinal bleeding (UGIB) is a common medical 
emergency. This study aimed to determine incidence of UGIB in the Waikato Region, 
and to assess variation in incidence associated with epidemiological factors. 

Methods: Between 17/3/2001 - 12/10/2010 all patients presenting to Waikato 
Hospital with UGIB had findings at endoscopy recorded in a prospective database. 
Clinical, epidemiological and laboratory data on presentation were retrospectively 
collected from clinical notes. Incidence rates were calculated using data from the 
Statistics New Zealand 2001 and 2006 censuses, and were age adjusted to the WHO 
world standard population1. Endoscopic and clinical parameters associated with trends 
in incidence were examined.  

Results: 1360 patients were included in the analysis, yielding a crude incidence of 
47.2 per 100,000 per year (all quoted incidence figures per 100,000 per year), and an 
age adjusted incidence (AAI) of 36.5. AAI was higher for Maori compared with New 
Zealand (NZ) Europeans (66.7 vs. 29.0, Rate Ratio (RR) = 2.63, p<0.001). Maori 
were more likely to have a gastric ulcer at endoscopy (OR = 2.21, p<0.001. For those 
tested for H. pylori (n= 773) Maori were more likely be infected (OR = 2.23, 
p<0.001). AAI was higher for males (48.4 vs. 26.4, RR = 1.83, p<0.001). Males were 
more likely to have a duodenal ulcer at endoscopy (OR = 1.79, p<0.001).  

Conclusion: AAI of UGIB in the Waikato region was 36.5, and was significantly 
higher in Maori and in males. This data will be available for future assessment of 
trends in UGIB in NZ. 

Reference 
1. Ahmad O, et al. Age standardization of rates: a new WHO standard. Geneva, 

World Health Organization, 2001 (GPE Discussion Paper No. 31) 

 

Re-entrant Slow Wave Activity as a Mechanism of Small Intestine 

Pacesetting 

Angeli, TR*δ; O’Grady, G*†; Paskaranandavadivel, N*; Du, P*; Bissett, IP†; Cheng, 
LK*; Pullan, AJ *‡δ. 

 

*Bioengineering Institute, δRiddet Institute, †Surgery, ‡Eng. Sci., University of 
Auckland, New Zealand; 

 

Introduction: It is typically believed that intrinsic cellular frequencies are the sole 
determinants of intestinal slow wave pacesetting, and that adjacent pacemakers 
compete to modulate regional frequencies and propagation directions. In this study, 
flexible, high-resolution electrode arrays were applied around the intestinal 
circumference, revealing two distinct types of slow wave re-entry as novel pacesetting 
mechanisms. 

Methods: In-vivo high-resolution serosal mapping was performed in anesthetized 
pigs using flexible arrays (256 electrodes; 32x8 array; 4mm spacing), applied along 
the jejunum. Silicone cradles secured the arrays such that they conformed around the 
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intestinal circumference. Propagation dynamics were quantified in spatiotemporal 
detail. 

Results: Analysis comprised 22 recordings from 5 animals (mean duration 210±120 
s). Propagation occurred in the antegrade (n=20), retrograde (n=11), and 
circumferential (n=9) directions. Of 18 pacemakers observed (in 9 recordings), 8 were 
circumferential (‘anatomical’) re-entry loops, whereby a single wavefront established 
repeated activation around the intestinal circumference. ‘Functional’ re-entry 
(repeated activation around a non-anatomical block; n=5), focal pacemakers (n=2), 
and ill-defined sources (n=3) also occurred. Re-entry was facilitated by anisotropic 
velocity (12.9±0.7 mm/s circumferential vs. 9.0±0.7 mm/s longitudinal; p<0.05). The 
mean frequencies of circumferential and functional re-entry were similar (17 cpm; 
p=0.5) and higher than focal pacemakers (13.6 cpm; p=0.01). 

Conclusions: This study serves as the first description of circumferential re-entry in 
the gastrointestinal tract, and the first description of functional re-entry in the small 
intestine. Re-entry operates as a high frequency pacesetting mechanism, and 
underlying tissue anisotropy provides a propensity for re-entry in the presence of 
activation block.  

 

Effect of Routine Use of Immunohistochemistry in Young Colorectal 

Cancer Patients at Christchurch Hospital 2006-2010 

Stevenson J1
, Brunton H2, Stevenson M2, Gerring R, Arnold J2, Parry S2,Whitehead, 

M3, Collett J2.  

 

(1University of Otago Medical School; 2NZ Familial GI Cancer Registry;3 Pathology, 
Christchurch Hospital) 

 

Introduction: In 2006, in accordance with Bethesda Guidelines, Christchurch 
Hospital implemented routine immunohistochemistry staining (IHC) for mismatch 
repair (MMR) proteins MLH1, MSH2, MSH6 and PMS2 on all patients aged ≤50 
diagnosed with colorectal carcinoma (CRC).  

Aims: To assess implementation of this practice and determine whether patients with 
loss of expression were referred appropriately. 

Methods: A retrospective analysis of clinical, pathological and histological data from 
CRC patients diagnosed between January 2004 and June 2010. Two cohorts (2004-
2005 and 2006-2010) were compared – before and after implementation. 

Results: 110 patients ≤ 50 years or under had a histological diagnosis of CRC made 
within the study timeline. From 2004 - 2005, 13/30 (43%) patients had IHC 
performed and two patients had LoE. One of these underwent germline testing and 
had a mutation. From 2006-2010 67/80 (84%) patients had IHC performed, 60/67 
(90%) performed routinely. Eleven of 13 patients had valid reasons for not 
performing IHC. All 8 patients with LoE were referred to NZFGICR and 6 underwent 
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mutation analysis. To date there is one confirmed germline mutation and 5 
uninformative results.  

Conclusion: Introduction of IHC guidelines in 2006 for CRC patients ≤50 resulted in 
an increase in IHC testing to 84%. All patients with loss of expression were referred 
to the NZFGICR, allowing appropriate genetic counselling and testing. The success of 
this system raises the question whether expanding age-based criteria to include older 
patients who do not meet the current Bethesda Criteria would increase HNPCC 
diagnosis. 

 

Portal Venous Thrombosis: Evaluation of Long Term Follow Up and 

Determinants of Survival 
PK Tan1, C Stedman1,D Orr2 

 
1Christchurch Hospital, NZ, 2Auckland City hospital, NZ 
 

Background: Portal vein thrombosis is an uncommon vascular event with a poorly 
defined prognosis. 

Aims: To determine the risk factors, presenting symptoms and survival in patients 
with portal vein thrombosis. 

Methods: Data from patients with radiologically evident portal vein thrombosis 
(PVT) were retrospectively collected. Data was collected over a 10 year period from 
June-2000 to June-2010 from two tertiary referral centres, Auckland and Christchurch 
Hospitals. 

Results: A total of 260 patients were identified. There were 153 males (58.8%). The 
average age at diagnosis was 51.8 years. Median follow up of 72 months.  

The primary presenting symptoms were abdominal pain in 116/260 (44.6%) and GI 
bleed in 40/260 (15.4%). 66/260 (25.4%) were diagnosed incidentally. The most 
common risk factor for PVT was malignancy identified in 99/260 (38.1%); 35/99 
(35.4%) due to HCC and 30/99 (30.3%) from liver metastasis.  

The median overall survival was 25 months. 132 patients (51%) died during follow-
up. Of the 84 cirrhotic patients identified, 64/84 (73.8%) died during this period. 
30/84 (36.1%) died of liver failure and 32/84 (38.1%) died from HCC. The median 
survival for all non cirrhotic subjects was 34 months in comparison to all cirrhotic of 
12 months. Subgroup analysis revealed median survival for non cirrhotic with no 
malignancy was 53.5 months but only 4 months for non-cirrhotic with malignancy. 
Cirrhotic with malignancy has a median survival of 3 months. 

Conclusion:Abdominal pain and GI bleeds are the most common presenting 
symptoms of PVT. Overall median survival was greater among non cirrhotic subjects. 
Cirrhotic with malignancy has the worst survival.  
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Perinatal management of Hepatitis B positive mothers and their 

infants  

Dong J1, Cole C1, Barclay D1, Hornell J2, Upton A1, Gerred S1.  

Middlemore Hospital1, Hepatitis Foundation2 

 

Introduction: Hepatitis B virus (HBV) can be transmitted from infected mothers to 
their infants. Neonatal administration of HBV immunoglobulin (HBIG) and HBV 
vaccine usually prevents transmission. HBeAg positive mothers with very high viral 
loads can transmit the virus despite neonatal prophylaxis; this can be prevented by 
anti-viral therapy in the last trimester. The Hepatitis Foundation tests people infected 
with HBV six monthly to identify those requiring treatment. Referral to their service 
should be offered to all those with HBV infection.  

Methods: HBsAg positive mothers were retrospectively identified from the 
Middlemore Hospital Birthing Unit database (October 2010 to July 20011). Using the 
hospitals electronic laboratory record (Éclair) a search was performed to determine if 
appropriate investigations (ALT, HBeAg, viral load) were performed. Data on HBIG 
administration, vaccination and five-month HBV infant serology were collected from 
Éclair and the National Immunisation register. The Hepatitis Foundation provided 
data on enrolment to their surveillance program.  

Results: Ninety-two HBsAg positive mothers were identified out of 6732 deliveries 
(1.4%). Thirty-four were known to the Hepatitis Foundation. Fifty-four had an ALT 
checked. Sixty were checked for HBeAg, 14 were positive but only 2 had a viral load 
performed. Both these women received prophylactic anti-viral therapy. Eighty infants 
received HBIG and vaccination at birth. Of the 46 infants older than 5 months, 28 had 
all three HBV vaccinations and 3 had HBV serology.  

Conclusion: There is considerable room for improvement in the perinatal 
management of HBV at Middlemore Hospital.  

 

The Diagnostic Yield of Colonoscopy in patients with Abdominal 

Pain 

Kueh S. H., Zhou L., Walmsley R.S. 

 

Department of Gastroenterology, North Shore Hospital,  

 

Background: Colonoscopy is a limited and stretched resource. Isolated abdominal 
pain has been argued as a poor indication for colonoscopy.  

Aim: Assess the diagnostic yield of colonoscopy on patients with indications of 
abdominal pain, anaemia and overt rectal bleeding.  

Methods: Retrospective Endoscribe TM database search for all colonoscopies 
performed at Waitemata District Health Board between March 2005 and February 



 

 
NZMJ 16 December 2011, Vol 124 No 1347; ISSN 1175 8716 Page 113 of 133 
http://journal.nzma.org.nz/journal/124-1347/4987/ ©NZMA 

  

 

2010. Primary indication: ‘abdominal pain’, ‘anaemia’ or ‘overt rectal bleeding’. 
Abdominal pain cases were reviewed and excluded if they have iron deficient 
anaemia, bleeding, known inflammatory bowel disease (IBD), personal / family 
history of bowel malignancy, weight loss.  

Results: 2633 colonoscopies. Abdominal Pain: 121, 42% M, median age 58 (19-82). 
Anaemia: 1031, 39% M, median age 73 (17-96). Overt bleeding: 1481, 54% M, 
median age 63 (14-97). [Age P<0.0001] 

 

Diagnosis 

Abdominal 

Pain Anaemia 

Overt 

Bleeding 

Chi-Square 

Test (p) 

Abnormal 49% 65% 78% <0.0001 

IBD 0% 0.6% 1.6% 0.0355 

Colorectal cancer 1.7% 12% 8% 0.0002** 

Polyps (all) 28% 25% 17% 0.019 

Significant 
Neoplastic Polyps 
(high grade 
dysplasia, >1cm) 1.7% 6% 8% 0.011** 

CRC & Sig. Polyps 3.3% 18% 16% <0.0001** 

Diverticulosis 28% 38% 35% 0.0473* 

Haemorrhoid 3.3% 6% 26% <0.0001 

 

**Significant difference for patients > 50 years. 

* Significant difference for males. 

 

Conclusions: Chances of finding any pathology was significantly less at colonoscopy 
for abdominal pain than for anaemia or overt bleeding. The diagnosis of premalignant 
or malignant lesions was reassuringly low in the abdominal pain group.We suggest 
that these patients be considered for alternative first line investigations. 

 

Young age at diagnosis is a strong predictor of advanced liver 

fibrosis in patients with autoimmune hepatitis: a population-based 

study 

Ngu, J.H. 1,2, Gearry, R.B. 1,2, Stedman C.A.M. 1,2 

 
1 Department of Gastroenterology, Christchurch Hospital 2 University of Otago, 
Christchurch, New Zealand. 
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Background/Aim: Autoimmune hepatitis (AIH) is a chronic progressive 
inflammatory liver disease that can lead to advanced liver fibrosis, hepatic failure and 
the need for liver transplantation. The aim of this study is to investigate factors that 
are associated with advanced liver fibrosis at diagnosis in the population-based cohort 
of AIH patients in Canterbury. 

Methods: Multiple case-finding strategies were used to capture all cases of AIH in 
Canterbury. All private and public gastroenterology clinic notes, inpatient discharge 
codes, laboratory, and pathology reports were searched. Cases that fulfil standardised 
diagnostic criteria were included into the study. Advanced fibrosis was defined as 
Metavir stage 3 and 4 on liver biopsy. Patients that did not undergo a liver biopsy 
were excluded.  

Results: A total of 129 AIH patients were included. Factors that were associated with 
advanced liver fibrosis at diagnosis were age at diagnosis of 20 years or younger 
(p=0.01), negative ANA (p=0.04), albumin <36g/L (p< 0.0001), INR >1.2 (p=0.001), 
and platelet <150x109/L (p< 0.0001). Gender, bilirubin, ALP, GGT, ALT, AST anti-
smooth muscle antibodies titres, and immunoglobulin G concentrations were not 
associated with advanced liver fibrosis in AIH patients at diagnosis. 

Conclusion: Our study has demonstrated that age at diagnosis of 20 years or younger 
is an important predictor of advanced liver fibrosis in AIH patients. Therefore, prompt 
diagnosis and administration of treatment in children and adolescent with AIH is 
critical.  

 

Outer membrane vesicles (OMV) from intestinal bacteria as means 

of communication – Comparison of the effects of OMV from three 

different Escherichia coli strains on intestinal epithelial cells in vitro 

Braun JH1, Butt AG1, Keenan JI2, Schultz M3 

 
1 Department of Physiology, School of Medical Sciences, University of Otago, 
Dunedin, New Zealand; 2 Department of Surgery, University of Otago, Christchurch, 
New Zealand; 3 Department of Medicine, Dunedin School of Medicine, University of 
Otago, Dunedin, New Zealand 

 

Background: Cross-talk between the host and intestinal bacteria is a common 
phenomenon but how this happens is largely elusive. Gram-negative bacteria 
constitutively shed OMV, which are representative of the parent bacterium’s outer 
membrane and potentially provide a means for luminal bacteria to communicate with 
host cells. 

Aim: To investigate the effect of OMV from different E. coli strains on intestinal 
epithelial cell monolayers. 
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 Methods: E. coli strains were grown in broth (37°C) with constant rotation and 
OMV were harvested by ultracentrifugation. Confluent monolayers of Caco-2 and 
HT29 cell lines were challenged with OMV and changes in transepithelial resistance 
(TEER) and interleukin-8 (IL-8) secretion were measured. 

Results: OMV from enterotoxigenic E. coli (ETEC) significantly reduced TEER after 
48 h (p<0.01). OMV from the probiotic strain E. coli Nissle (EcN) and a non-
pathogenic E. coli (DH5α) had no effect on TEER.  

ETEC and EcN OMV induced significant secretion of IL-8 by Caco-2 cells following 
apical challenge (p<0.05 and p<0.001, respectively). EcN OMV also induced HT29 
cells to secrete IL-8 (p<0.001). OMV from E. coli DH5α had no effect on IL-8 
secretion. 

Conclusion: Epithelial cell responses to E. coli OMV are strain-dependent, which 
suggests these small vehicles may have a role in communication between luminal 
bacteria and gut epithelium. Increased expression of IL-8, a marker of an innate 
immune response, may help maintain the microbial homeostasis in the intestine, 
whereas reduction of TEER, as observed with ETEC OMV, is likely to facilitate 
pathogen invasion. 

 

Five years of Treatment with Tenofovir Disoproxil Fumarate (TDF) 

for Chronic Hepatitis B (CHB) Infection in Asian Patients is 

Associated with Sustained Viral Suppression and Significant 

Regression of Histological Fibrosis and Cirrhosis 

Gane E1, Weilert F2, Moyes C3, Stace N4, Marcellin P5, Barnes C6, Flaherty JF6, 
Bornstein JD6, McHutchison JG6, Heathcote, EJ7

 

 
1Middlemore Hospital, Auckland; 2Waikato Hospital, Hamilton; 3Hepatitis 
Foundation, Whakatane; 4Wellington Hospital, Wellington; 5Hôpital Beaujon, Clichy, 
France; 6Gilead Sciences Inc., Foster City, CA, USA; 7University of Toronto, Ontario 
Canada 

 

Background: TDF has demonstrated efficacy and safety in CHB, including Asian 
patients. We present 5 year on-treatment virologic and paired histologic data in the 
Asian subset of HBeAg-ve (Study 102) and HBeAg+ve (Study 103) patients.  

Methods: After 48 weeks of double-blind TDF or adefovir dipivoxil, patients 
undergoing liver biopsy were eligible to continue open-label TDF. Subjects were 
assessed 3 monthly for safety, virologic efficacy and resistance surveillance. Repeat 
liver biopsies were performed at Year 5 and reviewed centrally by an independent 
blinded pathologist. 

Results: 189/641 (30%) of patients initially randomized and treated were Asian; 
163/189 (86%) Asian patients completed the randomized phase; at Year 5 139/163 
(85%) remained on study. Baseline characteristics for Asians were similar to non-
Asians. At Year 5, Asian and non-Asian patients, with HBV DNA <400 copies/mL 
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(M=F) and ALT normalization (M=E) were 74% and 76%, and 83% and 81% 
respectively. No Asian patient lost HBsAg. Liver histology assessment at baseline and 
Year 5 was available for 88 Asian patients; most (87%) showed overall histologic 
improvement (M=E); additionally, 19/22 (86%) Asian patients with cirrhosis at 
baseline had regression of histologic cirrhosis at 5 years. TDF was well tolerated; no 
resistance was detected to TDF through Year 5. 

Conclusions: TDF remains safe and effective in a subset of Asian patients over a 5 
year treatment period. These data are consistent with those of the overall study 
population, and support the link between long term HBV suppression with TDF and 
regression of fibrosis in the majority of treated patients.  

 

Magnetic Resonance Imaging (MRI) in perianal Crohn’s disease 

(CD): does it change intra-operative decision making? 

Eglinton TW1
, Balasingam A3, Dixon L1, Gearry RB2, Frizelle FA1 

 

Department of Surgery1 and Medicine2, University of Otago, Christchurch. 
Department of Radiology3, Christchurch Hospital. 

 

Background: MRI is used to establish the presence and anatomy of fistulas and 
undrained sepsis prior to examination under anaesthetic (EUA). We aimed to 
determine the concordance of MRI and EUA findings and to assess the impact of MRI 
on intra-operative management. 

Methods: All patients undergoing EUA for perianal CD at Christchurch Hospital 
were eligible. EUA was performed by a colorectal surgeon blinded to the pre-
operative MRI pelvis result. Blinded findings were documented, after which the MRI 
result was revealed intra-operatively. Subsequent alterations to findings or 
management were recorded. Discordance was resolved and a gold standard for 
comparison developed for each case by combining MRI, EUA and clinical outcome. 

Results: Twenty patients completed the study and were followed for a median of 12 
months. Unblinded EUA findings were abscess (7 patients), fistula (12), ulcer or 
fissure (6), haemorrhoids (1) and carcinoma (1). EUA findings were discordant with 
MRI in 7 patients (35%) including 5 false positive and 2 additional true positive 
findings on MRI. The sensitivity and specificity of MRI was 100% and 50% 
respectively for identification of fistulas and/or abscesses. Surgical management 
included abscess drainage (7 patients), loose seton (8), and defunctioning ileostomy 
(2). In no case did the MRI findings alter intra-operative management. 

Conclusion: This study demonstrated minimal impact of MRI on intra-operative 
decision making, despite moderate discordance between MRI and EUA findings. The 
high sensitivity of MRI for fistulas and abscesses suggests it is useful in excluding 
occult perianal sepsis and avoiding unnecessary EUA. 
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Serrated Polyposis Syndrome and Colonoscopic Surveillance: Who is 

it safe to follow?  

Parry S (1,2), Woodall S (1), Willdridge G (1), Arnold J (1), Walsh M (3), Buchanan 
D (3), Rosty C (4,5), Young J (3,5) 

 

(1) New Zealand Familial Gastrointestinal Cancer Registry, Auckland Hospital, New 
Zealand 

(2) Department of Gastroenterology, Middlemore Hospital, Auckland, New Zealand 

(3) Familial Cancer Laboratory, QIMR, Herston, Queensland, Australia,  

(4) Department of Molecular and Cellular Pathology, University of Queensland, 
Queensland, Australia, 

(5) School of Medicine, University of Queensland, Herston, Queensland, Australia,  

 

Aim: To assess colorectal cancer (CRC) risk during colonoscopy surveillance in a 
cohort of patients with the serrated polyposis syndrome (SPS). 

Method: Colonoscopy and histology records from January 2000 to time of interview 
for 67 New Zealand patients, meeting WHO criteria for a diagnosis of SPS and 
enrolled in the Genetics of Serrated Neoplasia study, were reviewed and polyp 
demographics recorded.  

Results: Of 67 patients, 18 presented with CRC (mean age 57yrs, 12 Female).Over a 
median follow-up of 8 years from time of surgery with an average interval of 16 
months between colonoscopies, two patients developed metachronous CRC: one 
identified at prophylactic completion colectomy and one in association with first 
diagnosis of SPS 19 yrs following initial CRC and 30 months after a previous 
colonoscopy. Of 45 patients with polyps alone (mean age 48 yrs, 27 female) followed 
for a median of 9 years with an average interval of 15 months between colonoscopies, 
none developed CRC despite 33 having multiple pan colonic polyps. Of these 33, 
70% had an adenoma, 18 % a sessile serrated polyp and 53 % polyps >10 mm. Four 
patients with multiple pan colonic polyps underwent prophylactic subtotal colectomy 
(mean age 58 yrs, 3 females) after being followed for a median of 5 years with an 
average interval between colonoscopies of 8 months. All had adenomas and one a 
sessile serrated polyp.  

Conclusion: If endoscopic control is feasible, SPS patients with multiple polyps can 
be judiciously managed by frequent surveillance colonoscopy.  

 

Adalimumab for Crohn’s Disease in clinical practice: The first 98 

patients in Christchurch Hospital 

Thomas G R1, Gearry R.B1,2. Department of Gastroenterology1, Christchurch 
Hospital, Department of Medicine2, University of Otago, Christchurch, New Zealand 
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Background/Aims: Adalimumab has recently received Pharmac funding for 
treatment of Crohn’s Disease. We aimed to determine its effectiveness in clinical 
practice within Canterbury. Additionally we have investigated whether clinical 
outcome was influenced by patient or disease demographics. 

Method: We retrospectively analysed demographic, clinical and treatment data from 
the hospital records of the first 98 patients initiated on adalimumab. We measured 
changes in CDAI scores and hospital admission rates to determine clinical response.  

Results: Of the 98 patients, 51 were female. 55 (56.1%) patients had uncomplicated 
disease. The indications for starting therapy were high CDAI (62%), >50cm small 
bowel disease (7%), risk of short gut syndrome (8%), active disease with a stoma 
(5%) and 7% had drug initiated prior to Pharmac funding. Adalimumab cessation 
rates at 3, 6, 9 and 12 months were 5.7%, 12.2%, 22% and 33.3%, respectively. In 
those who were prescribed adalimumab for CDAI>300 and continued, there was a 
highly significant reduction in CDAI after at least three months of therapy (mean 
CDAI 383 to 91, p<0.0001). There was a significant reduction of hospital admission 
days in this population after commencing adalimumab (2.24 days in hosp/yr/pt prior 
and 0.75 days in hosp/yr/pt after adalimumab, p<0.005). Using Pharmac criteria, 
therapy was successful in 68.3% of CD patients, outcomes are awaited in 13.3%, 
3.1% had transferred out of CDHB and therapy was not successful in 13.3%. 

Conclusions: Adalimumab has been effective in the majority of CD patients and has 
provided a therapeutic option not previously available due to funding constraints.  

 

Clinical outcome following transarterial chemoembolisation (TACE) 

for hepatocellular carcinoma: A single centre 8 year experience 

Atkinson NSS, Holden A, Bartlett A, Mills L, Gane EJ. NZLTU, Auckland Hospital 

  

Background: Trans-arterial chemo-embolisation (TACE) is indicated in patients with 
intermediate stage hepatocellular carcinoma (HCC) and delays progression in patients 
awaiting liver transplantation (LT). This study reviewed the experience of TACE for 
HCC performed at the New Zealand Liver Transplant Unit 

 Methods: All patients undergoing TACE in Auckland Hospital between June 2003 
and May 2011 were identified retrospectively and their records were reviewed.  

 Results: A total of 156 patients (131:25 M:F) underwent 250 TACE procedures. The 
majority were cirrhotic (87%) and pre-TACE 67% were Child-Pugh A, with an 
average MELD of 18. Forty-six were listed for LT, 4% were delisted for tumour 
progression, and 15% died prior to LT. Of those not listed for LT (n=110) 44% were 
Barcelona Clinic Liver Cancer (BCLC) stage A and 45% stage B. Intention to treat 
survival was 69%, 24% and 13% at 1, 3 and 5 years, respectively. One year (76% vs. 
64%) and 5-year survival (41% vs. 13%) was higher in patients with Child-Pugh class 
A compared to Class B/C (p=0.04). Survival was similar in patients >70 years 
compared to <70 years (p=0.64). Of the 250 procedures, there were 8 (3.2%) technical 
failures, 8% had immediate adverse events and 13% developed acute renal 
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impairment. Delayed complications occurred in 36 (14.4%) patients, leading to 
readmission (11%), hepatic decompensation (4.8%) and death (0.8%).  

Conclusion: In our large single centre series of TACE for HCC we have 
demonstrated that survival is dependent upon liver synthetic function, however patient 
age does not appear to influence outcome.  

 

  

0 12 24 36 48 60 72
0

20

40

60

80

100 (according to CPS)

Child-Pugh A

Child-Pugh B/C

p=0.04 (Log-Rank test)

Months

P
e
rc

e
n

t 
s
u

rv
iv

a
l

 

 

 

 

 

 

 

  

0 12 24 36 48 60 72 84 96
0

20

40

60

80

100

Age <70yrs (n=116)

Age >70 (n=40)

p=0.64 (Log-Rank test)

Months

P
e

rc
e

n
t 

s
u

rv
iv

a
l

 

Figure 1: Patient survival, according to age 
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Figure 2: Patient survival, according to Child-
Pugh score 
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Improving the blood pressure by lowering the daily salt intake 

Many studies show that lowering the daily salt intake lowers the blood pressure in 
both the normotensive and hypertensive populations. As hypertension is a major 
factor in morbidity and mortality from cardiovascular and neurovascular disease it 
seems a simple problem to solve—put away the salt cellar. But it is not, as the 
majority of salt is added to food before it is sold and food marketing relies on taste.  

The authors elaborate—high salt intake down-regulates taste buds for saltiness and 
makes food more palatable, thus increasing demand. Salt in meat products, in 
conjunction with other water binding chemicals, increases the amount of water that 
can be bound into the meat, increasing weight by up to 20% at no cost. High salt 
intake increases thirst and demand for sugary drinks. 

Worldwide policy interventions and implementation strategies to reduce dietary salt 
intake in populations are reviewed. They include consumer education and food 
reformulation in 91 mostly First World countries. New Zealand is in the list and 
apparently we have set as our target an intake of 6g/person/day and are asking for 
voluntary food reformulation. I note that only two countries, Argentina and Portugal, 
intend mandatory food reformulation at some future date. 

BMJ 2011;343:4995. 

 

More about childhood adiposity and cardiovascular risk 

The authors of this paper note that it is well established that childhood and adult 
obesity have a high risk profile for the development of hypertension, dyslipidaemia, 
and type 2 diabetes mellitus. Their particular interest is whether that risk profile 
persists in those obese children who become non-obese adults. To this end they have 
analysed four large studies of cardiovascular risk factors that initially involved 
children and followed them as adults.  

Two of these studies were in the USA, one was in Australia and the fourth was from 
Finland. Over 6000 were followed for a mean period of 23 years. As expected, 
overweight or obese children who were obese as adults had increased risks of type 2 
diabetes, hypertension, dyslipidaemia, and carotid-artery atherosclerosis. And the 
good news is that the overweight or obese children who were non-obese as adults had 
a risk profile similar to people who were never obese. 

N Engl J Med 2011;365:1876-85. 

 

Elevated blood pressure in overweight and obese children—perhaps 

related to increased serum leptin levels? 

Over 1000 children were enrolled in this study from Indianapolis, USA. The mean 
age at entry was 10.2yrs and the mean follow-up was 4.5yrs. The researchers report 
that blood pressure and the risk for hypertension were proportional to the degree of 
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obesity. They noted that the serum levels of the adipose tissue-derived hormone, 
leptin, together with heart rate, showed an almost identically patterned relation to BP 
to that of body mass index percentile and BP, thus implicating a possible mediating 
role for leptin. Obviously the take-home message is the need for intervention to 
prevent childhood obesity, bearing in mind that it is estimated that more than 30% of 
US children are overweight or obese. 

Circulation 2011;58:818-24. 

 

Magnetic resonance imaging (MRI) and cardiac devices 

The authors of this paper assert that many, perhaps up to 75%, of patients with 
pacemakers and implantable cardioverter-defribrillators (ICDs) develop an indication 
for magnetic resonance image examination owing to medical co-morbidities. The 
device manufacturers and the Food & Drugs Administration in the USA consider such 
devices to be a definite contraindication to the use of MRI.  

This study set out to define the safety of a protocol for MRI at the commonly used 
magnetic strength of 1.5 T in patients with implanted cardiac devices. It involved 438 
patients with devices (54% with pacemakers and 46% for defibrillators) who 
underwent 555 MRI studies. And their conclusion was that with appropriate 
precautions, MRI can be done safely in patients with selected cardiac devices. 
Because changes in device variables and programming may occur, electrophysiologic 
monitoring during MRI is essential. However, they caution that not all available 
devices were tested in their study. Interesting but not definitive. 

Ann Intern Med 2011;155:415-24. 

 

Essential chemotherapy drugs shortage in the United States 

The main cause of drug shortages is economic. If manufacturers don’t make enough 
profit, they won’t make generic drugs. The drugs in question are vincristine, 
methotrexate, leucovorin, cytarabine, doxorubicin, bleomycin, and paclitaxel all of 
which are used in the management of potentially curable cancers. The authors 
illustrate the point by noting that the average wholesale price per dose of doxorubicin 
is US$120 whereas the non-generic alternatives cost a lot more—epirubicin US$960 
and liposomal doxorubicin US$5789. 

The second economic cause of shortages is that oncologists have less incentive to 
administer generics than brand-name drugs. Unlike other drugs, chemotherapeutics 
are bought and sold in the doctor’s office. Apparently Medicare rules set 
reimbursement at the average sales price plus a 6% mark up to cover pratice costs. 
Obviously there is a great difference between 6% of US$120 (doxorubicin) and 6% of 
US$960 (epirubicin) or 6% of US$5789 (liposomal doxorubicin). Rather disturbing. 

The writers offer two possible solutions. One is that oncologists adopt clinical 
pathways that have disease-management fees that are not based on chemotherapy 
sales. And the other is to pay oncologists salaries as most academic centres do. 

N Engl J Med 2011;18:1653-5. 



THE NEW ZEALAND  
MEDICAL JOURNAL  
Journal of the New Zealand Medical Association 

 
NZMJ 16 December 2011, Vol 124 No 1347; ISSN 1175 8716 Page 122 of 133 
http://journal.nzma.org.nz/journal/124-1347/5016/ ©NZMA 

  

 

Howard Fyfe Harper  

Dr Howard Harper, FRCS, pioneer medical missionary in Central Asia for the past 50 
years, died in London on 19 October 2011 after a lengthy illness aged 80 years. Dr 
Harper was born in Te Kuiti and raised in Auckland. He attended Auckland Grammar 
School until the end of the 4th form (year 10) when he left to take up a building 
apprenticeship at Henderson & Pollard in Mt Eden. 

 

After deciding that building was not for him, he 
moved on to menswear salesmanship in Auckland 
and Sydney before attending a 2-year Bible Study 
Course in Auckland and then sailing for Pakistan as 
a missionary at the age of 23.  

After touring Northern Pakistan on a motor bike he 
saw a desperate need for eye surgeons and realised 
that this would be the calling which would open 
doors for him in the future.  

Howard decided that England offered the best 
training in eye surgery, and so in 1954 at age 24 he 
headed for London with only his parents’ support 
and plenty of enthusiasm behind him. Having left 
Auckland Grammar without any qualifications, he 
needed to pass his Matriculation exam before 
having any chance of getting into a medical school. 

This he achieved over a period of a few months when he attended a “cramming 
school” as he described it. 

Having obtained his ‘matric’ he then attended University College in London, West 
London Hospital in Hammersmith and London University over the next 6 years, 
qualifying as a doctor in 1960 and subsequently becoming an opthamologist and a 
Fellow of the Royal College of Surgeons. He married a German nurse by the name of 
Monika in late 1960 and the pair immediately proceeded to travel to Pakistan to fulfil 
Howard’s long held dream of helping the people of Central Asia. 

Following the running of a number of eye camps in Pakistan, combined with 
missionary work, Howard and his family moved to Afghanistan in the mid 1960s 
where he established the Noor Eye Hospital in Kabul together with a Christian 
church.  

Forced out of Afghanistan in the mid 1970s following a military coup, he moved to 
Iran where he trained eye surgeons, taught at Tehran University and worked at a 
leprosy mission. However he suffered a similar fate to his experience in Kabul when 
he was given very short notice to leave the country after the overthrow of the Shah in 
1980. Howard returned to England and established a private eye surgery practice 
while establishing an organisation known as ‘Vision International’ to continue his 
work in Central Asia. 
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The fall of the ‘Iron Curtain’ in 1989 gave Howard the opportunity to establish eye 
clinics in the former states of the USSR, which he did throughout the 1990s having 
now retired from his eye practice in Kent. Through intensive personal fundraising 
together with some government help he also established a large eye hospital in 
Tashkent, Uzbekistan and commenced work in Mongolia where an eye clinic, a 
community centre and the first ever hospice were built in Ulan Bator. 

In 2002, following the occupation of Afghanistan by the American led forces, Howard 
returned to Kabul at the age of 72 to commence rebuilding the Noor Eye Hospital 
which had been seriously damaged by the Taleban. He also reacquainted himself with 
King Zahir Shah who had returned from exile and who wanted to present Howard 
with a medal for his medical services to the people of Afghanistan. Howard, however, 
preferred another type of honour to be conferred on him, and, with some temerity, 
requested that the King issue him with an Afghani passport. So it happened that on 30 
November 2002, Howard obtained Afghani citizenship and was issued with his own 
passport, only the second foreigner to have been granted this status.  

Over this past year Howard has been the recipient of two awards in New Zealand for 
his tireless work in Central Asia. On 17 November last year he was presented with an 
Augusta award by Auckland Grammar School, a prestigious award presented to Old 
Boys who have made an outstanding contribution over many years in their field of 
service. On 6 April this year, Howard was named as the Supreme Kea Award winner 
at the annual World Class New Zealanders Awards’ night sponsored by Sir Stephen 
Tindall. This was an exceptional award to win given the fact that he was a virtual 
unknown medical pioneer of humble standing up against captains of industry and 
other successful businessmen on the international stage. 

In his typical, indomitable style, Howard fought liver cancer over the past 2 years. 
Travelling between England and Kabul, he continued to oversee the completion of the 
Noor Eye Hospital and also the establishment of two schools, his latest Afghani 
projects. He made it back to Kabul for a week to see his beloved city just before 
entering hospital in London in August for a liver operation which he failed to recover 
from. 

Howard Harper is an unsung New Zealand hero who brought sight to thousands of 
people in Central Asia without ever seeking any recognition. He was described in 
Auckland Grammar’s Augusta magazine as “one of NZ’s greatest humanitarians yet 
one of our least known”.  

He raised millions of dollars himself over 50 years to achieve his goals which he was 
adamant could not have been accomplished without the wonderful support of his 
amazing wife, Monika. He chose some of the harshest countryside in the world to 
carry out his exploits and stuck to his task with unbelievable determination. He was as 
comfortable in the presence of peasants as he was in the presence of kings. He was a 
humble man who sought to serve his God and his fellow man with every ounce of his 
being. His legacy is inestimable—physical and spiritual sight for thousands of people. 

He is survived by his wife, Monika, and his 3 daughters, Naomi, Faith and Joy who 
are all married with families. 
Kevin Harper (oldest nephew of Howard Harper and Managing Director of Harper Property 
Management Ltd) wrote this obituary. 
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Stuart Hawksworth Brown 

6 August 1922 – 28 October 2011 

Stuart was born in Auckland, the son of Cecil and Elizabeth Brown. His early school 
life was spent in Dunedin and then in Wellington where he attended Rongotai 
College. He was a keen rugby player (member of the First XV) and prefect. 

 

After a year working to save for tuition 
and boarding fees, Stuart began medicine 
at Otago, graduating in 1946.  

Following graduation he became a 
Registrar at Auckland Hospital during 
which time he helped prepare the new 
Middlemore Hospital for its opening and 
also cared for patients affected by the 
1947–1949 polio epidemic. 

Stuart met Marjorie Bennett at the end of 
his fifth year at Otago and they were 
married in 1949. He and Marjorie built 
their family home in Meadowbank where 
they have lived to this day. 

Stuart’s first passion was for general 
practice and he opened his surgery in 
Remuera, with an evening surgery in his 
home.  

He was a dedicated and hard worker and in the first 9 years barely had a weekend off. 
His practice flourished and over the years other doctors joined him. Stuart built a 
reputation as an excellent diagnostician. He also loved caring for families at a time 
when general practice involved many aspects of medicine, including obstetrics. 

In the early 1960s Stuart saw a need for more professional geriatric care in Auckland. 
He was part of a small group who planned and brought to fruition St Andrews Village 
in Glendowie. At its opening in 1962 it originally comprised a hospital and hostel but 
in the following years it was expanded to include accommodation for independent and 
semi-dependent care.  

At the same time as running his busy practice, Stuart also held many roles within St 
Andrews over 40 years—from Medical Officer to Chief Executive Officer and finally 
as a member of the Board. During that time he was constantly looking to bring best 
geriatric practices from around the world to St Andrews. Under his stewardship, St 
Andrews achieved considerable recognition for its innovation and best practice. 

Stuart was also an ardent supporter of the Hospice movement and persuaded the 
Board of St Andrews to gift land for what became the Eastern Bays Hospice, of which 
he became a trustee.  
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Other medical activities included a lengthy period as Chairman of the Medical 
Disciplinary Committee in Auckland, member of the New Zealand Health Board for 
Geriatrics and Medical Referee for the Purewa Crematorium Trust Board. 

Stuart was passionate about his work, only retiring from general practice at age 70 
which enabled him to spend more time at St Andrews Village. 

He and Marjorie were lifelong members of St David’s Presbyterian Church in 
Auckland and Stuart served as an Elder from 1956. Other interests included bowls at 
the Remuera Bowling Club and the Mount Hobson Probus Club, serving as President 
of both groups. 

Stuart is survived by his wife of 62 years, Marjorie, and by his sons Andrew and 
Alistair and his daughter, Alison Laurence. 
The Brown family wrote this obituary. 
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Patrick Joseph Farry  

Following his death on 8 October 2009 a lone helicopter spontaneously circled the 
Glenorchy Rd home of long-time, highly respected Queenstown general practitioner 
Pat Farry as a mark of respect. The same day his personal assistant at Otago Medical 
School arrived at work in Dunedin to find a flax wreath anonymously placed at his 
office door.  

 

Both were among many personal tributes 
flowing in for Queenstown's much-loved 
medical man with mana. 

Dr Farry died unexpectedly during a stint 
as a GP locum in Twizel, doing what he 
loved most, serving the rural community.  

A fellow of the Royal New Zealand 
College of General Practitioners, Dr 
Farry was made a Distinguished Fellow 
in 2006.  

He was highly respected for his 
contribution to rural medicine and GP 
education and in June 2009 was 
recognised for his immense contribution 
to rural medicine when he was made a 
member of the New Zealand Order of 
Merit in the Queen's Birthday Honours 
list. 

Dr Farry packed much into his 65 years. Born and raised in Gore, he attended St 
Kevin's College in Oamaru before graduating with his medical degree from Otago 
University in 1967.  

Dr Farry moved to Queenstown in 1971 where he built the former Queenstown 
Medical Centre, one of the first medical centres to open in the country. His wife Sue, 
a physiotherapist, set up in a building they developed next door.  

"In those early days we ran clinics in Kingston and Glenorchy. "I drove the 
ambulance—our Combi van—with the baby and sometimes the dog in the back. I'd 
drive up to pick up the fractures from Coronet Peak. We didn't have an ambulance in 
those days," Mrs Farry recalled. It was these 35-odd years of invaluable Wakatipu 
practice experience that fed Dr Farry's huge passion for rural medicine, something for 
which he is now recognised globally.  

Dr Farry devoted much of his career to advocating and lobbying for improvements 
and funding in rural medicine. He lobbied hard with successive government health 
ministers for funding for the now highly successful rural immersion programme for 
fifth-year medical students.  
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Since its inception in 2007 the programme has grown from just 6 students placed on 
the West Coast and in Queenstown to 20 students in 2009 placed as far north as 
Masterton and Dannevirke.  

"Without Pat it wouldn't have happened, not without him harassing various ministers 
of health. He was instrumental in coercing various people at the university (Otago) 
and, in the finish, (minister of health) Pete Hodgson," Dr John Hillock, his partner in 
the Queenstown Medical Centre for many years, said.  

In 1980 Dr Farry began travelling to Dunedin to lecture in the department of general 
practice at Otago University and in 1990 was made a senior lecturer. He was a former 
regional director of the Royal New Zealand College of General Practitioners' registrar 
training programme, chair of the college's education committee and more recently sat 
on the board of the college's new rural faculty and was their representative on the 
Education Advisory Committee. He also served on the editorial board of the Journal 
of Primary Health Care.  

A special newsletter tribute to Dr Farry from the college says its division of rural 
hospital medicine and the rural hospital doctors' vocational training programme, as 
well as the rural immersion programme "owe much to Pat's focus and determination".  

He was due to fly to Australia later in October 2009 to audit and evaluate the 
Australian rural health programme at Melbourne's prestigious Monash University and 
Flinders University in Adelaide. "He felt this was a huge honour ... I felt it was the 
other way around," his personal assistant Michele Wilkie said.  

This was the man's humility. Right down to his amusement at being awarded a 
Queen's Birthday honour this year. Dr Farry was highly acclaimed around the world, 
the masses of tributes flowing into his medical school office, from medical schools 
around the globe, testimony to this.  

"He touched so many lives. Pat was the man with the mana. He could relate to 
absolutely everybody and his achievements were phenomenal—he will be 
irreplaceable here," Ms Wilkie said.  

Dr Farry was recognised by the New Zealand Rural General Practice Network for his 
contribution to rural medicine in 2007 when he was awarded the Peter Snow 
Memorial Award. But in 2006 New Zealand Doctor summed up Pat Farry nicely 
when it awarded him the Buzz Lightyear Award for GPs who go "to infinity and 
beyond" in the line of duty.  

"My father was selfless beyond understanding, always without question, judgment or 
negativity ... he had an incredible openness and empathy," son, Ben Farry said. His 
family say Dr Farry was never constrained by time or money when it came to giving 
of himself for others.  

A few months before his death Dr Farry was to be given a mayoral function for his 
Order of Merit by the City of Dunedin, but instead drove from Dunedin to 
Queenstown after work to examine rural immersion students, leaving at 9pm to drive 
to Twizel where they needed a GP locum, Mrs Farry said.  

Dr Farry was regularly volunteering his time, serving in 2005 as a volunteer doctor 
taking an expedition of 120 80-plus-year-olds to Italy for the 60th anniversary for the 
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Battle of Monte Cassino and offering his services to help in the aftermath of the 
Samoan tsunami. "Pat was never ever concerned about money, it never entered his 
reality," Mrs Farry said.  

Before completing Punatapu luxury lodge, adjacent to their family home, which 
began as a "tiny cottage" in the 1970s, the Farry's lived without power or phone, using 
a generator.  

Dr Farry was one of just three local doctors and on call every third night. A radio 
telephone was the only means of communication and his three sons remember it 
constantly crackling with their father driving off at all hours of the night to an 
emergency or to deliver a baby. "Dad delivered most of our friends," Ben said. Son 
Simon Farry said his father was constantly looking ahead. "He was so full of new 
ideas and never constrained by rules or regulations."  

"Everything with Pat was an adventure, but he was always way, way too soon," 
laughed Simon, as he and Ben recalled their earliest memories, aged 6 and 4, of their 
father taking them to learn transcendental meditation. The family saw the world on its 
many travel expeditions, adventures often coupled with Dr Farry's studies overseas.  

He was part of the first western delegation to China to study acupuncture and 
introduce it in medical practice in New Zealand and also studied on fellowships in 
North America. Dr Farry was loath to let go of the connections and relationships he 
had built in many years of general practice, thus postponing his retirement.  

The last word from the man himself as quoted in New Zealand Doctor earlier this 
year:  

"It's the community that you get to know that keeps you there, and while I've been 
threatening to retire for some time, one of the hardest things about retiring is that you 
finally cut the ties to the community and patients you have looked after for a long 
time."  

Dr Farry is survived by his wife, Sue, sons Simon, Ben and Jude, his three daughters-
in-law and two grandchildren.  
Sue Fea of The Southland Times wrote this obituary entitled GP pioneered rural medicine; it was 
published on 14 October 2009 and has been amended slightly here. 

NZMJ Note: Dr Pat Farry was a regular author and reviewer of the NZMJ; we appreciated his valuable 
input on articles related to rural health.  

The Pat Farry Rural Health Education Trust was established in March 2010 (Patron: David 
Gerrard). For details see http://www.patfarrytrust.co.nz/  
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Heart Foundation: 2012 Grant Applications 

View this document in PDF at: 

http://journal.nzma.org.nz/journal/124-1347/5012/content.pdf  

 

((Libraries, print the above PDF and replace this page)) 
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Heart Foundation: 2012 Senior Fellowship 

View this document in PDF at: 

http://journal.nzma.org.nz/journal/124-1347/5010/content.pdf  

 

((Libraries, print the above PDF and replace this page)) 
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Medical Benevolent Fund  

NZMA Members, and families of deceased Members, may apply for aid when in 
situations of financial hardship or distress. 

Applications should be directed through the NZMA: 

Central Office 
P O Box 156 
Wellington 

Tel: 0800 656161 
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Erratum 

Valuation of lives ‘saved’ via control of urban air pollution [letter]; John Hoare: 

N Z Med J. 2011;124(1346).  

http://journal.nzma.org.nz/journal/124-1346/4984 and 
http://journal.nzma.org.nz/journal/124-1346/4984/content.pdf  

The wrong letter was uploaded to the website previously (in the November 25 issue). 

Please refer to the links above for the longer and improved version of this letter. 
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Examination Paediatrics: a guide to paediatric training 

(4th edition; Wayne Harris) 

Examination Paediatrics is written expressly for candidates preparing for the 
Fellowship Examination of the Royal Australasian College of Physicians (FRACP) 
and in that capacity it is an overwhelming success. 

 

The book begins with an introduction to the requirements 
of Paediatric training and includes guidance on 
preparation, motivation, psychology and body language.  

The book then follows a similar format to that of the 
clinical exam: long and short cases are covered and 
grouped into chapters based on medical systems.  

Long cases are well addressed with a comprehensive 
approach to their structure and presentation. The 
management of the medical and psychosocial issues 
commonly encountered in children with chronic disease is 
also covered comprehensively. 

The bullet point figures and summary tables dispersed throughout the book are very 
useful for revision but somewhat dry for light reading. The few photographic figures 
and the formatting (particularly the two-tone text) also fail to ignite the reader’s 
imagination. More attention could be given to these aspects in future editions of the 
book.  

Although this book focuses on the clinical exam, it does not address all the required 
examination techniques needed for long and short cases. The reader needs to be 
experienced in practical paediatrics, or be able to access a suitable practical 
examination text. In addition, several parts of the book assume a certain knowledge 
and understanding of the breath of paediatrics. Numerous syndromes or conditions are 
mentioned in passing with little background. Although this should not be an issue for 
readers fresh from completion of the part one FRACP written exam, other readers 
may need to refer regularly to other paediatric texts. 

In conclusion, as a syllabus for the clinical exam this book overwhelmingly achieves 
its goal. However, this is not a book to read in one sitting. A candidate using this text 
can feel confident that they have covered an appropriate breadth of cases. Equally 
post exam it is a useful reference text for advanced trainees for use during ongoing 
clinical training.  

Andrew S Day  
Paediatric Gastroenterology, Christchurch Hospital  

Head of Department, Department of Paediatrics  
University of Otago, Christchurch, New Zealand 

Carolyn Aird 
Paediatric Registrar 
Paediatric Department, Christchurch Hospital 

 

 


