
Vol 130 | No 1449 | 27 January 2017
Journal of the New Zealand Medical AssociationJournal of the New Zealand Medical Association

Presenteeism in the New Zealand 
senior medical workforce—a 
mixed-methods analysis
Applying ethical and legal principles to new technology

Li� ing the lid on senior 
medical workforce 
vulnerability in DHBs

An overview of 
pharmacoepidemiology 
in New Zealand

ACE factors in� uencing PGY-1 workplace 
selection and future career intentions of a 
cohort of doctors in Waikato 



2 NZMJ 27 January 2017, Vol 130 No 1449
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

NZMA Chairman
Dr Stephen Child

NZMJ Editor
Professor Frank Frizelle

NZMA Communications Manager
Sharon Cuzens

NZMJ Production Editor
Rory Stewart

To contribute to the NZMJ, fi rst read: 
www.nzma.org.nz/journal/contribute

Other enquiries to:
NZMA
PO Box 156
The Terrace
Wellington 6140
Phone: (04) 472 4741

© NZMA 2016

Subscription to the New Zealand Medical Journal is free and automatic to NZMA members.
Private subscription is available to institutions, to people who are not medical practitioners, 

and to medical practitioners who live outside New Zealand. Subscription rates are below.
All access to the NZMJ is by login and password, but IP access is available to some subscribers. 

Read our Conditions of access for subscribers for further information
www.nzma.org.nz/journal/subscribe/conditions-of-access

If you are a member or a subscriber and have not yet received your login and password, or 
wish to receive email alerts, please email: julie@nzma.org.nz 

The NZMA also publishes the NZMJ Digest. This online magazine is sent out to members and 
subscribers 10 times a year and contains selected material from the NZMJ, along with all 

obituaries, summaries of all articles, and other NZMA and health sector news 
and information. 

Subscription rates for 2016
New Zealand subscription rates  Overseas subscription rates
Individuals*   $298    Individual   $415
Institutions  $517    Institutions  $557
Individual article $25    Individual article $25 

*NZ individual subscribers must not be doctors (access is via NZMA Membership)
New Zealand rates include GST. No GST is included in international rates.

Note, subscription for part of a year is available at pro rata rates. 
Please email julie@nzma.org.nz for more information.

Individual articles are available for purchase by emailing nzmj@nzma.org.nz

Publication Information
published by the New Zealand Medical Association

To subscribe to the NZMJ, email
julie@nzma.org.nz



3 NZMJ 27 January 2017, Vol 130 No 1449
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

EDITORIAL

7
Li� ing the lid on senior medical 
workforce vulnerability in DHBs

Ian Powell

ARTICLES

10
Presenteeism in the New Zealand 

senior medical workforce—a 
mixed-methods analysis

Charlotte Chambers, Chris Frampton, 
Murray Barclay

22
Clinical anatomy e-cases: a 

� ve-year follow-up of learning 
analytics

Vivek Perumal, Russell Butson, Phil 
Blyth, Ben Daniel

30
Applying ethical and legal 

principles to new technology: the 
University of Auckland Faculty 

of Medical and Health Sciences’ 
policy ‘Taking and Sharing Images 

of Patients.’
Monique Jonas, Phillipa Malpas, Kate 

Kersey, Alan Merry, Warwick Bagg

39
Advanced Choice Employment 
(ACE) factors in� uencing PGY-1 
workplace selection and future 
career intentions of a cohort of 

doctors in Waikato 
Helen Clark, Wayne de Beer, Veronique 

Gibbons

46
Re-examining physical � ndings 
with point-of-care ultrasound: a 

narrative review
William Diprose, Francois Verster, 

Cameron Schauer

VIEWPOINT

52
An overview of 

pharmacoepidemiology in New 
Zealand: medical databases, 

registries and research 
achievements

Prasad Nishtala, Henry Ndukwe, Te-
yuan Chyou, Mohammed Salahudeen, 

Sujita Narayan

CLINICAL CORRESPONDENCE

59
Pott’s puffy tumor

Satvinder Singh Bakshi

61
The unexpandable lung

Elena Thampy, Sujith V Cherian

64
HaNDL syndrome: transient 
headache and neurological 

de� cits with cerebrospinal � uid 
lymphocytosis

Joseph Hutton, Daniel Wellington, 
Steven Miller

LETTERS

67
CPR decision making in the 

hospital setting 
Katherine Bloomfield, Xu Wang, Martin 

Connolly

69
Low uptake of maternal 

vaccination in noti� ed pertussis 
cases aged less than 20 weeks

Gary Reynolds, Nicola Grant, Simon 
Thornley, Michael Hale

CONTENTS



4 NZMJ 27 January 2017, Vol 130 No 1449
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

72
Better Help for Smokers to Quit 

targets need evaluation and 
integration with community-based 

services
Hermaleigh Townsley, Rowena 

Woodhams, Adilya Arslanova, Harriet 
Marshall, Zoe Lahood, Grace Chia, Mercy 

Moxham, Matthew Beaumont, Hera Cook, 
Stephen Vega, Richard Edwards

OBITUARIES

75
Halfdan Mahler

Don Matheson, Julia Carr, Kumanan 
Rasanathan

77
Professor Archibald ‘John’ 

Campbell
David Perez

METHUSELAH

79
Supervised physiotherapy for mild-

moderate ankle sprain?

100 YEARS AGO

80
Gra� ing With Frog Skin.

By H. W. M. KENDALL, M.R.C.S., CAPT. 
R.A.M.C., B.E.F., France. 

PROCEEDINGS

82
Proceedings of the Waikato Clinical 

Campus Biannual Research 
Seminar

Jasmin Burness

CONTENTS



5 NZMJ 27 January 2017, Vol 130 No 1449
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Presenteeism in the New Zealand senior medical workforce—a 
mixed-methods analysis

Charlotte Chambers, Chris Frampton, Murray Barclay
Senior doctors and dentists in New Zealand’s public hospitals are routinely going to work 
when they are ill. This suggests that doctors and dentists are forcing themselves to go into 
work, often to the detriment of their own health and wellbeing let alone that of their patients, 
because of the immense pressure that they are under to keep the public health system 
functioning.

Clinical anatomy e-cases: a � ve-year follow-up of learning 
analytics

Vivek Perumal, Russell Butson, Phil Blyth, Ben Daniel
E-learning or web-based education is becoming popular due to lack of physical resources, 
reduced numbers of skilled teachers and less time to cover the curriculum. While some 
e-learning resources are commercially available, they do not meet the needs of students from 
specifi c universities. We made a tailor made e-learning supplementary resource to cater to 
our own medical students' needs; its development, distribution and management was kept 
simple and less expensive. During the past fi ve years, the students utilised the resources. The 
resources were used 24/7 throughout the year, with weekend and holidays as no exception. 
Student participation is maximal at beginning of courses and towards exams, which seems to 
be a right time to introduce such resources.

Applying ethical and legal principles to new technology: the 
University of Auckland Faculty of Medical and Health Sciences’ 

policy ‘Taking and Sharing Images of Patients.’
Monique Jonas, Phillipa Malpas, Kate Kersey, Alan Merry, Warwick Bagg

Technological developments are changing practice in medicine. These changes can be bene-
fi cial for patient care, but they can also generate risks. The Faculty of Medical and Health 
Sciences at the University of Auckland have adopted a policy that clarifi es expectations for the 
way in which healthcare students handle photographic and radiological images of patients. 
This policy prohibits University of Auckland healthcare students from uploading patient 
images to image-sharing apps and also sets requirements relating to the use of personal 
devices to take images of patients for treatment purposes.

Advanced Choice Employment (ACE) factors in� uencing PGY-1 
workplace selection and future career intentions of a cohort of 

doctors in Waikato 
Helen Clark, Wayne de Beer, Veronique Gibbons

We asked a sample of postgraduate year-one (PGY 1) doctors in the Waikato region to 
complete a survey around reasons for selecting the DHB, satisfaction with the Advance Choice 
Employment (ACE) process and future career intentions. Waikato DHB was viewed favourably 
regardless of social (family, friends) and experience factors (during undergraduate years). 
Overall satisfaction with the ACE selection process was reasonable (63%) with 60% identifying 
Waikato as their fi rst choice DHB. An overwhelming majority (93–96%) intended to continue 
practising in New Zealand. 

SUMMARIES
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Re-examining physical � ndings with point-of-care ultrasound: 
a narrative review

William Diprose, Francois Verster, Cameron Schauer
“Point of care ultrasound” is when doctors use a small handheld ultrasound device to examine 
patients. When comparing the evidence, we found that “point of care ultrasound” is in many 
instances, more accurate than traditional physical examination. We believe that “point of care 
ultrasound” should be part of medical school and specialist training in order to get better, 
faster diagnoses. 

An overview of pharmacoepidemiology in New Zealand: 
medical databases, registries and research achievements

Prasad Nishtala, Henry Ndukwe, Te-yuan Chyou, Mohammed Salahudeen, Sujita 
Narayan

Pharmacoepidemiology is a combination of the sciences involved in epidemiology and phar-
macology. In New Zealand there have been recent advances in pharmacoepidemiology to 
examine medicine use and observe adverse drug events for individuals who are often not 
included in trials such as older people. This paper attempts to describe the past, present and 
future of pharmacoepidemiology in New Zealand, with a particular focus on medicine use 
and safety. 

SUMMARIES
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Li� ing the lid on senior 
medical workforce 

vulnerability in DHBs
Ian Powell

The Association of Salaried Medical 
Specialists (ASMS) is the union rep-
resenting salaried senior doctors and 

dentists. Overwhelmingly, our members 
are employed by district health boards 
(DHBs). Since our formation in 1989, we 
do the usual things associated with unions. 
We negotiate and enforce collective agree-
ments, and represent members over various 
employment-related matters. However, our 
approach to unionism is broad. Since the 
imposition of the controversial business 
market-led government policy towards the 
public health service in the 1990s, ASMS 
has been actively involved in health system 
issues. This has extended to participating in 
debates over clinical leadership, and more 
recently, the impact of international trade 
agreements on health. In addition to our 
industrial team, ASMS’s national offi  ce staff 
now includes a policy and research team.

The vulnerability of the medical (and 
dental) workforce in DHBs has also been 
central to ASMS’s work, ongoing research 
and publications in our role as ‘knowledge 
brokers’.1,2 Since the outfl ow of specialists 
to Australia, which peaked around 2006–09, 
we have maintained a careful watch on the 
resultant entrenched shortages, increased 
reliance on international medical graduates 
and an increasingly stressed and strained 
workforce.3 The paper on presenteeism in 
this edition of the New Zealand Medical 
Journal is an important contribution to 
our understanding of the health of New 
Zealand’s senior medical workforce, and 
paints a worrying picture. 

The research suggests that 88% of respon-
dents routinely work through illness, with 
three-quarters suggesting that they have 
turned up to work with an infectious illness. 
This is in the context of a workforce who 
have a negotiated entitlement in their 
collective agreement for largely open-ended 

sick leave. The average number of sick days 
reported by the survey respondents was less 
than three days per year.

This research also looked at why senior 
doctors and dentists felt pressured to work 
when they were sick. The comments left by 
the respondents provided several insightful 
observations, some of which are dramatic 
and distressing. These qualitative indicators 
suggest that presenteeism is affected by 
workplace structural factors such as avail-
ability of cover, idealised and gendered 
norms about being part of the medical 
profession and diverging views on what 
constitutes an acceptable threshold for 
taking sick leave.

We know that presenteeism is both a 
symptom and a consequence of an over-
worked and overstretched workforce. 
Contributing factors include the aging New 
Zealand populace (including increased 
frailty), growing unmet need as well as 
persistent government underfunding and 
increasing government demands on what 
health care should be provided. Additionally, 
however, the size of the senior medical 
workforce must be considered. While there 
are over 4,000 permanently employed 
senior doctor and dentists in New Zealand’s 
DHBs, they are unevenly dispersed among 
employing authorities. Even in large DHBs, 
many work alongside a relatively small 
number of medical or dental colleagues. 
Given the diffi  culty of obtaining locums at 
short notice for unplanned sick leave, it 
is understandable that many doctors and 
dentists will choose to work through illness 
rather than further burden their colleagues. 
DHBs need to recognise the impact of 
unplanned sick leave and account for this 
when estimating senior doctor workforce 
numbers for each of their services. 

Other research by the ASMS suggests that 
offi  cial DHB data on specialist vacancies is 

EDITORIAL
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misleading and signifi cantly understates the 
size of the problem. Offi  cial vacancies are 
only those positions DHBs elect to advertise. 
We know that the advertised roles are far 
fewer than that what is needed to sustain 
safe accessible services delivered through 
patient centred care, and the high rates of 
presenteeism further illuminate the pres-
sures that the senior medical workforce is 
under to maintain service provision. 

The ASMS has participated in many 
discussions over the subject of presen-
teeism in the past year with DHB senior 
management. This has included whether the 
culture of medicine or workplace pressures 
are contributing factors to presenteeism 
behaviour. One can never deny the impor-
tance of culture in respect of presenteeism, 
but it can become a pretext for DHBs 
avoiding their responsibilities for addressing 
workplace pressures. 

International research has clearly shown 
that presenteeism is a known correlate of 
burnout; additional research by the ASMS 
recently published in the BMJ Open suggests 
that a worryingly high proportion of the 
New Zealand senior medical workforce are 
suffering from high levels of burnout.4 Other 
research has also found 24% of respondents 
to another ASMS survey are either likely 
or extremely likely to leave the DHB work-
force over the next fi ve years.5 The most 
commonly cited reason was age (60%), with 
the second most common being exhaustion, 
burnout and pressures of work (17%). 

Combined, the high rates of presenteeism 
and burnout, as  well as the high level of 
intentions to leave DHB based employment, 
suggest a workforce under stress where 
senior doctors and dentists are torn between 
a high level of commitment to their patients, 
to their colleagues and to sustaining the New 
Zealand public health system. 

In his formal address to the ASMS Annual 
Conference in November 2016, ASMS 
National President Dr Hein Stander asked 
conference delegates whether a ‘Mid-Staf-
fordshire’ might happen here in New 
Zealand.6 He suggested that on the basis of 
the presenteeism, burnout and workforce 
intentions data, New Zealand is already 
experiencing our own ‘Mid-Staffordshire’; 
it’s just happening in slow motion. He used 
the analogy that New Zealand’s senior 
medical workforce is a frog and we are 
slowly warming up the frog in the water. 
If we don’t act soon, the frog will be boiled 
before anybody realises it. 

Our senior medical workforce is clearly 
vulnerable and clearly at risk. The article 
from Chambers, Frampton and Barclay in 
this issue identifi es an important element of 
this vulnerability. Combined, these fi ndings 
act as a clear call to the Government, health 
policy makers and DHB chief executives to 
urgently address the vulnerability of the 
senior medical workforce, and remove the 
heat from under the frog before it’s too late. 
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Presenteeism in the New 
Zealand senior medical 

workforce—a mixed-
methods analysis

Charlotte Chambers, Chris Frampton, Murray Barclay

Presenteeism, or working when too 
unwell, fatigued or stressed to be at 
work, can have serious consequences. 

Presenteeism is likely to infl uence the safety 
and well-being of both patients and those 
who care for them.1–4 Doctors who attend 
work while unwell may risk transmission 
of illness to their patients and colleagues.2,5 
Presenteeism has been associated with an 
increase in the number of errors made while 
at work.6 Presenteeism is also of concern as 
a form of productivity loss. Hemp7 asserts 
presenteeism can signifi cantly reduce 
individual productivity by over a third. As 
a consequence, presenteeism is estimated 
to represent a far greater cost to employers 
than sickness absence.8

Doctors appear to work through illness 
at a higher rate than other professional 
groups and frequently attend work when 
they would advise their patients to stay 
away.9 Those who continue to work through 
illness may risk the likelihood of future 
serious ill health4 or burnout.10 The reasons 
behind these behaviours are complex.11 

Some argue that it refl ects a possible indif-
ference of doctors to their own health.3,11 
Others emphasise the importance of 
broader workplace pressures,12 the signifi -
cance of personal characteristics including 
commitment to the workplace, and the 
blurring of boundaries between personal 
and professional spheres.13,14

This study sought to understand the 
prevalence of and factors that infl uence 
presenteeism within a particular sector 
of the New Zealand medical workforce. 
It is based on a cross-sectional survey of 
members of the Association of Salaried 
Medical Specialists (ASMS) who work 
primarily in New Zealand’s 20 district 
health boards (DHBs). At the time of 
the survey, the ASMS was estimated to 
represent over 90% of the salaried medical 
and dental workforce in New Zealand. 
These medical and dental specialists, along 
with other non-vocationally registered 
doctors and dentists, are referred to in this 
report as senior doctors or collectively as 
the senior medical workforce. 

ABSTRACT
AIM: To estimate rates of presenteeism in the New Zealand senior medical workforce and identify reasons 
why this workforce feels pressured to work through illness. 

METHODS: A cross-sectional survey was returned by 1,806/3,740 publically employed senior doctors and 
dentists (48%). Relationships between rates of presenteeism, sick leave and demographic factors were 
explored alongside views on cultural and professional norms. 

RESULTS: Presenteeism was reported by 88% of respondents. Women and younger doctors had highest 
rates of presenteeism. Reasons for presenteeism included di� iculties accessing short-term sickness cover 
and concern for the impact of sick leave on patients as well as sociocultural norms. 

CONCLUSIONS: Presenteeism is a widespread behavioural norm in this medical workforce. Choosing 
whether to work through illness reflects the high value placed on duty of care, but also tensions around 
defining responsible behaviour in this regard. 

ARTICLE



11 NZMJ 27 January 2017, Vol 130 No 1449
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

The research looks at why this group of 
senior doctors and dentists feel pressured 
to work when they are unwell. It describes 
quantitative and qualitative indicators on 
presenteeism and puts these in the context 
of workplace pressures, professional 
norms and thresholds of illness. Finally, 
the research considers the broader signifi -
cance of presenteeism for this group, both in 
terms of possible consequences for patient 
care and safety, and in terms of what these 
attitudes say about the pressures on New 
Zealand’s public health system. In so doing, 
it highlights the barriers that limit the taking 
of legitimate sick leave and considers the 
potential risks this behaviour represents to 
the practitioners and their patients.

Methods
The research was based on a self-com-

pletion questionnaire administered online 
to all ASMS members working at DHBs 
in September 2015, a total fi gure of 3,740 
potential survey participants. Rates of 
presenteeism were assessed in different 
ways and over different time scales. The 
fi rst questions asked respondents to recall 
and estimate how many times they had 
turned up to work unwell and unable to 
perform to their usual standards over the 
past two years and how many times they 
had turned up over the same time period 
while unwell with an infectious illness. 
These questions were measured in a 4-point 
Likert scale from 1=often to 4=never. 
The survey also required respondents to 
estimate how frequently their colleagues 
had turned up to work unwell with an 
illness using the same 4-point Likert scale. It 
further requested respondents to recall and 
specifi cally quantify how many days they 
had turned up to work unwell over the past 
12 months. Respondents were also asked to 
recall and quantify the number of sick leave 
days taken over the same period. Compar-
isons were then made between the Likert 
scale answers and the quantifi ed rates of 
presenteeism and sick leave. 

Respondents were asked to rank their top 
three possible reasons for not taking sick 
leave from a defi ned list of seven possible 
reasons. The survey also collected basic 
demographic data including age (according 
to fi ve categories), gender, length of time in 

the profession (four categories), primary DHB 
and number of senior medical offi  cers (SMOs) 
in the respondent’s department. A fi nal free 
text comments section was provided for 
respondents to contextualise their answers 
and provide additional information. 

Non-parametric Spearman’s rank 
correlation coeffi  cients, Kruskal–Wallis 
non-parametric ANOVA and Chi-square tests 
were used to test associations with quanti-
tative counts of the number of sick days and 
presenteeism days and the ‘at work unwell’ 
and ‘at work infectious’ Likert responses. 
Key variables explored for these analyses 
included age, gender, years worked in 
New Zealand’s public health system, size 
of department and the primary DHB of the 
respondent. A two-tailed p-value <0.05 was 
taken to indicate statistical signifi cance. 
Statistical analysis was undertaken with 
SPSS (23.0). 

Qualitative data from the free-text section 
of the survey was coded in NVivo (Pro 11) 
with additional quantifi cation of the inci-
dence of codes providing for a proportional 
analysis of the three main coding themes. 
Many comments alluded to more than one 
theme simultaneously, which allowed for an 
exploration of how the issues were related 
to other concerns. The trends emerging 
from the quantitative data were explored in 
conjunction with the qualitative data, which 
allowed for greater depth and nuance in the 
interpretation of the fi ndings. 

Results
One thousand eight hundred and six 

(48.2%) respondents completed the survey 
in its entirety and 660 (17.6%) left comments 
for qualitative analysis. Not all respon-
dents completed all parts of the survey, but 
responses relevant to each analysis were 
included as appropriate. Respondent demo-
graphics are summarised in Table 1.

Respondents were 41% female and 59% 
male. These proportions were broadly 
representative of the gender spread of the 
ASMS DHB membership (37% and 63%). 
The spread of respondents across DHBs 
was a close match to the ASMS membership 
profi le. Respondents were mainly aged over 
40 and most had worked in New Zealand for 
periods between fi ve and 30 years. 

ARTICLE
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Fifty-seven percent of respondents esti-
mated that they had come into work when 
they were unwell ‘often’ and ‘sometimes’ 
over the past two years. Only 12% asserted 
that they ‘never’ did so over the previous 
two years (see Figure 1). Thirty-three 
percent of respondents estimated coming to 
work with an infectious illness ‘sometimes’ 
over the past two years, with 7% estimating 
that they did so ‘often’ over the same time 
period. Seventy-fi ve percent of the senior 
doctors reported presenting at work at 
least once with an illness that they knew 
to be infectious over the preceding two 
years. Fifty-two percent estimated that their 
colleagues had done so ‘sometimes’ over the 
past two years, with only 6% estimating that 
they had ‘never’ done so.

As detailed in Table 2 and Figure 2, 
respondents estimated coming to work 
unwell at an average rate of approximately 
three days per year (median two days per 
year), with 78% reporting coming into work 
unwell at least one day in a year. Fifty-four 
percent reporting taking one or fewer days’ 
sick leave over the same period.

There was a signifi cant positive associ-
ation between the number of presenteeism 
days taken and the Likert responses given 
for being at work unwell (rs =0.473, p<0.001) 
and at work infectious (rs =0.313, p<0.001). 
There was also a positive association 
between the number of sick days taken 
and the number of presenteeism days (rs 
=0.164, p<0.001). Female respondents were 
more likely to assert turning up to work 
unwell (p<0.001) and infectious (p=0.009) 
than males. Gender was also signifi cantly 
associated with both number of sick leave 

Table 1: Demographic summary of respondents.

Gender N (%)

Male 1,069 (59.2)

Female 737 (40.8)

Age group 

20–29 3(0.2)

30–39 246 (13.6)

40–49 695 (38.5)

50–59 587 (32.5)

>60 275 (15.2)

Years worked in New Zealand 

Less than 5 years 160 (8.9)

5–14 years 655 (36.3)

15–30 years 790 (43.7)

>30 years 201 (11.1)

DHB

Auckland 315 (17.4)

Bay of Plenty 61 (3.4)

Canterbury 224 (12.4)

Capital and Coast 130 (7.2)

Counties Manukau 182 (10.1)

Hawke's Bay 52 (2.9)

Hutt Valley 49 (2.7)

Lakes 30 (1.7)

MidCentral 69 (3.8)

Nelson Marlborough 66 (3.7)

Northland 66 (3.7)

South Canterbury 21 (1.2)

Southern 120 (6.6)

Tairawhiti 25 (1.4)

Taranaki 33 (1.8)

Waikato 145 (8.0)

Wairarapa 21 (1.2)

Waitemata 166 (9.2)

West Coast 14 (0.8)

Whanganui 17 (0.9)

Number of SMOs in department Median (IQR)

10 (6–19)

Table 2: Estimation of sick leave days taken and 
days when sick leave should have been taken 
over the past 12 months.

 Mean 
(SD)

 Median 
(IQR)

Number of days present 
at work when sick leave 
should have been taken 
over past year (n=1816)

3.0 (3.5) 2 (1–4)

Number of days sick 
leave taken over past 
year (n=1816)

2.8 (7.1) 1 (0–3)

ARTICLE
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days and number of presenteeism days 
(both p<0.001), with females more likely 
to take higher numbers of sick days and 
presenteeism days. Older respondents were 
less likely to assert presenteeism (rs =-0.095, 
p<0.001) and turn up to work infectious 
(rs =-0.107, p<0.001) than their younger 

colleagues, and there was a negative asso-
ciation between age and both number of 
sick leave days taken (rs =-0.049, p=0.036) 
and number of presenteeism days (rs 
=-0.155, p<0.001), suggesting the younger 
the respondent, the higher the number 
of sick and presenteeism days reported. 

Figure 1: Likert scale responses to different measures of presenteeism.

Figure 2: Grouped estimates of sick days and presenteeism days taken over the past 12 months.
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Table 3: Continuous and Likert scale measures of presenteeism and days of sick leave taken grouped by gender, age, years 
worked and place of work.

Variable: Continuous and Likert scale measures

Number of days 
present when unwell 
per year

Number of days sick 
leave taken over past 
year 

I have come to work 
when I have been too 
unwell to perform to 
my usual standards

I have come to work 
knowing I am unwell 
with an infectious 
illness

Gender Mean (SD) Mean (SD) n ‘not never’ (%) n ‘not never ’ (%) 

Female 3.2 (3.5) 2.9 (5.1) 676 (91.7)  575 (78.0)

Male 2.9 (3.5) 2.7 (8.2) 910 (85.1) 784 (73.3)

Age group 

20–29 1.7 (2.9) 1.3 (1.5) 3 (100.0) 3 (100.0)

30–39 3.3 (3.2) 2.8 (4.7) 219 (89.0) 199 (80.9)

40–49 3.4 (3.5) 2.4 (4.2) 638 (91.8) 553 (79.6)

50–59 2.8 (3.2) 2.7 (7.7) 506 (86.2) 420 (71.6)

>60 2.5 (4.1) 4.0 (11.7) 220 (80.0) 184 (66.9)

Years worked in NZ

Less than 5 years 3.1 (3.1) 2.5 (5.1) 695 (88.0) 599 (75.8) 

5–14 years 3.2 (3.4) 2.7 (4.5) 588 (89.8) 509 (77.70

15–30 years 3.1 (3.8) 2.8 (8.2) 138 (86.3) 109 (68.1)

>30 years 2.1 (2.7) 3.4 (10.0) 165 (82.1) 142 (70.6)

Table 4: Ranked reasons for turning up to work when sick leave should have been taken.

Reason Rank 1
n/1737 (%)

Rank 2 
n/1737 (%)

Rank 3
n/1737 (%)

Feeling of duty to patient 606 (35) 452 (26) 270 (16)

Clinics/theatre sessions already booked 474 (27) 374 (22) 232 (13)

Not wanting to burden colleagues 409 (24) 485 (28) 431 (25)

Fear of appearing ‘weak’ compared to other 
colleagues 

42 (2) 64 (4) 153 (9)

Anticipation of extra workload on return to 
work

129 (7) 214 (12) 300 (17)

Not knowing the threshold for staying home 
when unwell 

33 (2) 70 (4) 159 (9)

Not feeling unwell enough to stay home 227 (13) 181 (10) 314 (18)
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Length of time in the profession had no 
infl uence on how likely respondents were 
to assert coming to work infectious, but 
the greater the number of years worked in 
New Zealand meant that the respondents 
were less likely to assert presenteeism (rs 
=-0.063, p=0.007). There was no statistically 
signifi cant effect of the host DHB of respon-
dents on either measures of presenteeism or 
number of sick days taken. These fi ndings 
are summarised in Table 3.

Additional analysis found no signif-
icant correlation between estimates of the 
number of senior doctors in departments 
and the likelihood of being ‘at work unwell’ 
(rs =-0.015, p=0.513). However, there was a 
positive association between the numbers 
of senior doctors in a department and the 
number of sick leave days taken, suggesting 
the larger the department, the more sick 
leave days taken (rs =-0.077, p=0.001). 

Table 4 summarises the top three ranked 
possible reasons respondents chose as their 
primary reasons for working through illness 
with 1 being the most important. Additional 
correlation tests suggest that respondents 
who ranked ‘duty to patients’ (rs =-0.052, 
p=0.030), ‘not wanting to burden colleagues’ 
(rs =-0.115, p<0.001), ‘fear of appearing 
‘weak’ compared to other colleagues’ (rs 
=-0.124, p<0.001) and ‘anticipation of extra 
workload on return to work’ (rs =-0.098, 
p<0.001) as important variables in deciding 
whether or not they would take sick leave 
were less likely to have higher numbers of 
presenteeism days. Those strongly endorsing 
‘not feeling unwell enough to stay home’ 
were more likely to have higher numbers of 
presenteeism days (rs =0.052, p<0.001).

Qualitative results
Responses in the free-text section of the 

survey ranged in length from one sentence 
to multiple paragraphs. Analysis of the 
recurring themes emerging from these 
comments suggest that presenteeism is 
infl ected by issues concerning structural 
factors associated with the workplace, 
including availability of cover, idealised 
and gendered norms about what it meant 
to be a medical professional and debates 
over acceptable thresholds of illness 
(Table 5). Comments suggested there were 
important intersections between types of 
illness and reasons for taking sick leave 
and highlighted the importance of collegial 

recognition and management support as 
enabling factors for individuals to stay away 
if they were unwell. Many of the comments 
referenced more than one theme simul-
taneously, suggesting the complex and 
imbricated  nature of the problem.

Discussion
The two estimates of presenteeism used 

in this report are internally consistent with 
each other. Combined, they suggest presen-
teeism is a common phenomenon in this 
senior medical workforce, with more than 
half reporting coming to work unwell often 
and sometimes in a 24-month period. These 
results are in line with fi ndings from other 
studies into medical professionals in New 
Zealand15,16 and internationally.17,18

In all cases, the score for coming to 
work unwell or infectious ‘sometimes’ 
was consistently higher than ‘seldom’ or 
‘never’. The same trend held with respect 
to perceptions of colleagues coming to work 
too unwell to perform to their usual stan-
dards. This suggests that there is a high 
self-awareness of presenteeism within this 
senior medical workforce as well as indi-
cating that respondents are aware of when 
their colleagues are unwell and how it can 
affect their performance. The rates esti-
mated for coming to work infectious are 
of particular concern given the vulnerable 
patients that some of the senior doctors are 
likely to be in contact with. The potential 
for doctors as vectors in the transmission of 
illnesses is well documented2,5 and most of 
the respondents who left comments readily 
acknowledged that this was less than ideal 
behaviour. The high rates of presenting 
while known to be infectious may refl ect an 
ambiguity as to when symptoms represent 
a risk to patients, but most likely refl ect the 
considerable pressures that senior doctors 
face to present at work even when expe-
riencing serious illness; for example, one 
respondent described being seen in an 
emergency department while ill with pneu-
monia then running back to conduct a clinic 
(comment 175).

The rates of overall presenteeism reported 
in the senior doctors involved in this 
study are comparable to those reported in 
doctors in other studies although this study 
had more participants than others—1,806 
compared with 61417 and 328.15 In light of 
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Table 5: Categories of themes identifi ed in the free-text section of the survey with illustrative quotes.

Macro level themes n/660 (%) Sub-themes Illustrative comments

Workplace factors 441 (66) Issues of cover, ‘no slack 
in the system’ 

“There is no provision for SMOs [senior medical o� icers] to take sick leave as there is nobody 
to cover the duties. I would feel too guilty as it causes chaos and huge inconvenience to 
patients who have to be cancelled. So unless I physically can’t get out of bed, I would still turn 
up to work.” (Comment 201)

Di� iculties cancelling 
clinics

“The main reason is that if I don’t turn up, there is a clinic full of patients sicker than me who 
miss out. Given resource constraints, rebooking these patients elsewhere is a NIGHTMARE 
[emphasis in original]. There is absolutely no cover for unexpected leave.” (Comment 497)

Anticipation of workload 
on return

“If I do not turn up, there is simply no one to take over my workload—it simply waits until 
I return, then gets added into whatever has already been booked. It’s easier to just keep 
working.” (Comment 420)

Not wanting to burden 
colleagues 

“The main issue for me is worrying about who is going to be doing my work if I am not there. 
There is not the resource to cover sick leave without major inconvenience to other colleagues. 
I once felt obliged to come in to hospital on my day o�  to do a post-acute ward round for my 
colleague who had called in sick, because no other cover could be found (and it was my team 
that was uncovered, although I was o�  service at the time). Collegiality dictates that we help 
each other out when things are not going right, and that is fine, but it is o� en not recognised 
(apart from the colleague you are covering for) and completely relies on each other’s good 
will. There is little formal provision for cover of sick leave.” (Comment 17)

Institutional processes to 
enable sick leave 

“I think that the main reason people don’t stay home when they should is that they fear that 
their colleagues will resent them the extra workload. By attending, however, they risk getting 
other people sick and exacerbating the problem. I feel it is important that there is a clear 
departmental message of ‘if you’re sick, stay away’ so that people don’t feel like they must 
attend no matter what.” (Comment 447)

Sociocultural norms 249 (38) Sick leave as risk to 
profession

“Patients are a lot less fortunate than me. There is no excuse for having a day of sick leave for 
feeling unwell.” (Comment 95) 
“Presenteeism is not usually due to illness but laziness!! Some people take excessive sick 
leave. That’s more of a problem.” (Comment 213)

Sick leave as weakness “There is a culture amongst the older members of the department that one doesn’t take sick 
days unless dying … Management attitude is a throwback to an earlier time when the Head 
of Department (now thankfully removed) had a super-hero attitude and expected us all to 
work even when fatigued and proudly told the story of his wife operating with pneumonia.” 
(Comment 285)

Doctors don’t get sick “Recently I tried to challenge our culture of working despite being sick, and was told by my 
colleagues that if the SMOs stayed at home when they were sick there would be no one to 
look a� er the patients. Our unit has a strong ‘SMO superhero’ culture where SMOs are expect-
ed to work when sick and not thought to need sleep.”(Comment 563)
“Doctors don’t get sick till they can’t walk. This is our culture.” (Comment 465)

Commitments to work-
place versus commit-
ments to self and family

“All the same issues of presenteeism and the miserable pressure to attend occur when a 
child is sick also. Complete lack of support and understanding from colleagues. O� en take 
child into work when unwell too! Or throw them back into school when still unwell to get me 
back to work. If there was any other way than taking time o� , I’d be doing it already. Any time 
o�  is implied to be slacking—annual/study leave included. How ridiculous this has all got.” 
(Comment 517)

Acceptable thresholds 
of illness

199 (30) Types of illness including 
psychological illness and 
the ‘visibility’ of illness

“Physical illness is barely ‘tolerated’ amongst the SMOs but psychological stress (when we are 
2 FTEs [full-time employees] down for 8 months and now 3 FTEs down for the last month) is 
even more ‘not tolerated’—[The] EAP [Employment Assistance Programme] is doing very well 
from me though!” (Comment 483)

Infectious versus non-in-
fectious illnesses

“The main scenario for me and I would consider for most, is upper respiratory tract infections 
and trying to determine how unwell I am in terms of my own functioning, infectiousness and 
what clinical burden I am leaving for my colleagues to cover. Usually in this circumstance with 
mild to moderate symptoms I battle through the week limiting myself to mainly clinical work 
and then utilising my free time at the weekend for recovery.” (Comment 261)

Thresholds and fatigue “…the issue of threshold is important; I don’t think I know what is reasonable in terms of 
when to be away, in particular threshold when ‘on call’. I’ve raised with colleagues and others 
were likewise unsure and our thresholds varied (but typically were high).” (Comment 212) 
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the wider literature on presenteeism in the 
medical workforce and the qualitative data 
collected in this study, it is entirely feasible 
that the medical professionals involved in 
these studies have a very high threshold for 
recognising ‘illness’ in themselves. Relying 
solely on the medical professional’s own 
perception of whether or not their state 
of health would have required sick leave 
may have resulted in an underestimation 
of their presenteeism rates. This possi-
bility is further suggested by the very low 
rates of sickness absence recorded for this 
cohort in both this and other studies.15,16 
This study, however, had no way of situating 
the presenteeism rates estimated with an 
objective health assessment of the survey 
respondents. It would be useful to be able to 
assess whether or not there is a relationship 
between the presenteeism rates reported 
and the ‘health’ of the survey respondents as 
a whole. As a consequence, it is impossible 
to assess whether the presenteeism rates 
refl ect underlying rates of chronic illness or 
other factors.19

The positive association recorded between 
the quantitative counts of presenteeism and 
the days of sick leave taken by the survey 
respondents was consistent with that in a 
previous study.13 This positive relationship 
suggests that as the number of sick leave 
days increase, so too does the number of 
presenteeism days. The factors contrib-
uting to this relationship are likely to be 
complex, and arguably the study has no way 
of objectively interrogating the reasons for 
this association. Nevertheless, with 48% of 
respondents aged over 50 and 15% aged 60 
and over, this may have implications for the 
underlying health status of respondents. 
For example, some respondents qualifi ed 
their amounts of sick leave reported in 
the survey as required (and planned) for 
specifi c surgical operations, or for recuper-
ation from cancer treatment: “I would just 
like to add that the 10 days sick leave I took 
[was] because I had undergone an oper-
ation and the surgeon told me I had to stay 
home.” (Comment 203). The related high 
rates of presenteeism could suggest that 
other than taking large chunks of sick leave 
for operations or planned procedures, the 
specialists in this study generally continue 
to work through illness. It would have been 
useful to compare the sick leave rates with 

the recorded sick leave days held by the 
respective DHBs to further interrogate this 
relationship although this was not possible 
in the current study.

The positive relationship found between 
size of department and number of sick 
leave days taken suggests that there may 
be a relationship between the willingness 
and ability of individuals to take sick leave 
and the number of specialists present in 
a department. In the New Zealand DHB 
context, locums can be provided in some 
circumstances if sick leave is planned in 
advance; for example, for an individual’s 
planned surgery. It is unlikely, however, that 
formal cover will be provided or is even 
available for short-term unanticipated sick 
leave. It is generally expected that other 
staff will ‘cover’ the additional workload. It 
is entirely likely as a consequence, that this 
cover is more readily available in larger 
departments. Due to the cross-sectional 
design of the survey, causality cannot be 
inferred, but this relationship warrants 
further investigation.

The close association suggested between 
presenteeism and sick leave supports other 
research that fi nds sickness presenteeism 
and sickness absence as two sides of the 
same decision-making process.20,21 As other 
commentators have suggested, low rates of 
sickness absence is not necessarily an indi-
cator of the absence of sickness.22 Indeed, 
what emerges from these fi ndings is a clear 
pattern of coming to work when ill at the 
expense of taking legitimate sick leave and 
feeling unable to take legitimate sick leave 
because of various structural and cultural 
barriers.

The correlation analysis suggested that 
women and younger senior doctors were 
more likely to assert presenteeism and 
presenteeism with an infectious illness 
in the survey than their counterparts, as 
measured by both the quantitative counts 
and the Likert scale responses. This pattern 
is consistent with other fi ndings.15,18,22 It 
was suggested by the qualitative comments 
that female respondents are more likely to 
experience pressures to reserve their sick 
leave for when dependents are ill, and this 
pressure may not apply to their male coun-
terparts.23,24 Other research,25 for example, 
notes that female professionals are still 
likely to have primary responsibility for 
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‘caregiving’ in addition to their formal work 
responsibilities.26 Simpson27 also notes that 
women with young children are more likely 
to cite confl icting demands of home and 
work than their male colleagues and to cite 
this confl ict as a driver for presenteeism.

Other authors9 found physicians aged 
between 30 and 39 were the most likely 
to work through illness than their older 
counterparts. They suggest that this was 
due to the intensive training requirements 
this cohort were likely to be involved in, but 
also because of additional vulnerabilities 
experienced by younger medical profes-
sionals who are still trying to establish their 
positions in the medical workforce.28 Other 
research supports the idea that presen-
teeism is common among sectors of the 
workforce who feel a need to demonstrate 
a more visible commitment to their work-
place as well as those who are trying to 
‘impress’ seniors.29 As illustrated in Table 
5, presenteeism was described in the qual-
itative comments with phrases such as 
‘superhero’ and the ‘culture’ of medical 
professionals referenced to justify expecta-
tions that doctors ‘soldier on’ through illness. 
Underlying many of these references to 
expectations of working through illness were 
subtle gendered references and comparative 
descriptions that suggested presenteeism is 
an important signifi er of what it means to 
be a senior doctor. Sick leave was cast as a 
negative ‘weakness’ that deviated from the 
‘norm’ with some respondents describing it 
in ways that signalled unprofessional or less-
than-collegial behaviour.

Nevertheless, some of the comments in the 
qualitative section of the survey suggested 
that senior doctors had ‘wised up’ to the 
importance of taking sick leave and noted 
specifi cally that while they had defi nitely 
worked through illness when younger, 
they no longer felt pressured (or felt better 
able to resist the pressures) to do so. For 
example, one respondent noted that “I am 
less likely to attend work when unwell now 
than when I was younger. It has taken some 
time to overcome the fear of being thought 
‘weak’ or a shirker to get to this point.” 
(Comment 209). Many also spoke about 
needing better guidance and more support 
from management to help them feel that it 
was ‘ok’ to ‘stay away’ from work. 

The reasons for working through illness 
cited in this study are broadly consistent 
with other research that suggests concern 
for impact on colleagues and notions of duty 
to patients as important reasons behind 
presenteeism behaviour.15 The fi ndings from 
this research suggest that not feeling unwell 
enough to take sick leave was less important 
than the concern for co-workers, feeling of 
duty to patients and having clinics already 
booked.16 The fi ndings from the qualitative 
data generated by this study reiterate the 
importance of these variables, but suggest 
additional factors and more nuanced expla-
nations for the behaviours revealed in this 
study. Viewed alongside the quantitative 
patterns, the qualitative data adds consid-
erable depth to understanding the complex 
issues and decision-making processes that 
surround presenteeism behaviour.

Summary and 
conclusions

The results from this survey provide a 
comprehensive insight into both rates of, 
and motivations for, presenteeism within 
this large cohort of senior doctors across 
New Zealand’s DHBs. The fi ndings from 
this research suggest that presenteeism 
behaviour is common, well recognised and 
an issue of concern. The rates displayed for 
this target group are consistent with other 
research into medical professionals both 
within New Zealand and internationally. 
The combination of the qualitative and 
quantitative fi ndings provides a rich and 
nuanced examination of the complexities 
that surround presenteeism and suggests 
that the ‘choices’ available to senior 
medical doctors about whether or not to 
attend work when unwell are shaped by 
multiple considerations. 

The fi ndings suggest that participants 
are keenly aware of the pressures on 
New Zealand’s public health system and 
emphasise the limited scope within DHBs 
for short-term sickness cover. The research 
suggests that senior doctors are attentive 
as to how taking sick leave can add to the 
workloads of their colleagues, and that this 
can be a barrier to taking legitimate leave. 
It further suggests that senior doctors are 
very concerned as to how sickness absence 
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can impact negatively upon the ability of 
their patients to access the health care that 
they require. Conversely, however, the high 
rates of continuing to work while unwell 
and while infectious suggest a worrying 
picture where the potential for further risk 
of harm to both practitioner and patient 
alike is considerable.

Importantly, presenteeism is unlikely to 
decrease if individuals are operating in envi-
ronments where working through illness is 
viewed as ‘normal’ or, at worst, ‘necessary’ 
behaviour. Creating an environment 
that fosters work–life balance, including 
greater recognition of the challenges faced 
by working parents who have ongoing 
responsibilities for dependents, needs more 
explicit support. Taking sick leave must be 
reframed by those in positions of leadership 
as responsible and healthy behaviour. What 
is clear from the research is that the senior 
doctors in this study value the support of 
their colleagues and will work through 
illness in order to avoid overburdening their 
peers. Finding a middle ground where it is 
‘ok’ to take leave without being seen to be 
‘letting the side down’ will require better 
cover arrangements as well as a crucial shift 
in attitude and culture. 

This research also suggests that notions of 
wellness need to be expanded to encompass 
the signifi cance of psychological illness as 
well as fatigue and burnout. Encouraging 
a culture within the medical workforce 
that recognises the impact of having 
workers who are struggling as a conse-
quence of depression, fatigue and emotional 
exhaustion would be an important step 
in recognising these factors as legitimate 
reasons to take time off work while simulta-
neously encouraging a culture of self-care in 
this critical workforce. 

There are limitations to the current study; 
in particular, the already noted reliance on 
self-reported rates of both sickness absence 
and presenteeism. This reliance on self-re-
porting may have resulted in some under 
or over reporting of the data. It would be 
helpful to include an objective measure of 

sickness absence rates as well as including 
a measure of self-health assessment. Both 
these additional variables would enable 
comparison between the rates of presen-
teeism and some measure of the health of 
the respondents. For example, there was no 
way of assessing what types of illness were 
associated with the rates suggested in this 
study. Additional variables that could be of 
relevance to presenteeism behaviour might 
include number of dependents, ethnicity 
and working arrangements. While the 48% 
response rate is reasonable, response bias 
may be present. It is possible that those who 
have worked through illness in the past may 
have been more interested in participating 
than those who haven’t. Further, it must 
also be asked whether the mode of delivery, 
in this instance an online survey, may have 
shaped the responses and the patterns of 
who responded. A related limitation of the 
study was the low number of responses 
in certain categories. For example, there 
were very few respondents in the 20–29 age 
group, although this refl ects the MCNZ work-
force survey,30 which recorded no specialists 
in this age group, only 28 medical offi  cers. 
As a cross-sectional design, the associations 
between various factors do not establish 
causality but they certainly warrant further 
examination. Where relevant, this has been 
noted in the analysis. It is important to 
consider that unmeasured factors may be at 
play that could serve to mask or confound 
the results. Further analysis and more 
detailed questions are required to inves-
tigate these trends further, which was not 
possible in the current study. 

Presenteeism poses clear risks to patients 
and practitioners alike. Turning up to work 
while unwell refl ects the high value placed 
on medical professionals’ duty of care but 
also the tensions to do with defi ning respon-
sible behaviour in this regard. It is clear 
from this research that the senior medical 
workforce is under stress. Solutions must 
prioritise patient health and safety while 
continuing to fi nd strategies to improve 
staffi  ng levels and morale.
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Clinical anatomy e-cases: 
a � ve-year follow-up of 

learning analytics
Vivek Perumal, Russell Butson, Phil Blyth, Ben Daniel

ABSTRACT
AIM: This article explores the development and user experiences of a supplementary e-learning resource 
(clinical anatomy e-cases) for medical students, across a five-year teaching period. 

METHODS: A series of online supplementary e-learning resources (the clinical anatomy e-cases) were 
developed and introduced to the regional and clinical anatomy module of the medicine course. Usage 
analytics were collected online from a cohort of third-year medical students and analysed to gain a better 
understanding of how students utilised these resources. 

RESULTS: Key results showed that the students used the supplementary learning resource during and 
outside regular teaching hours that includes a significant access during holidays. Analysis also suggested 
that the resources were frequently accessed during examination periods and during subsequent clinical 
study years (fourth or fi� h years of medicine course). Increasing interest and positive feedback from 
students has led to the development of a further series of e-cases. 

CONCLUSION: Tailor-made e-learning resources promote clinical anatomy learning outside classroom 
hours and make supplementary learning a 24/7 task.

Anatomy is one of the foundational 
subjects in biomedical sciences edu-
cation1 and health science students 

spend a signifi cant amount of time learning 
this subject. For the students to develop 
critical clinical judgment skills, learning 
anatomy often requires a clinically orient-
ed problem-solving approach.9 However, 
inadequate resources such as cadaver 
dissection,3,4 non-availability of skilled 
tutors5 and inadequate time to cover wide 
range of concepts6 have drastically dimin-
ished anatomy teaching hours across many 
institutions.5–11 This reduction in classroom 
teaching time has driven university teachers 
to explore new ways that help students learn 
outside the traditional classroom setting.12 
Such initiatives also include the exploration 
of online learning environments.13–16 While 
students exercise various degrees of self-di-
rectedness and take full responsibility of 
their learning in such non-formal learning 
environments,17 only their active interaction 
could promote knowledge retention.7,18–22 It 
should also be noted that there is no guar-
antee that the time students spend on online 

resources are of benefi t to them.23 Although 
such self-directed learning is becoming a 
prominent learning environment in differ-
ent domains, there is limited supplementary 
material available for supporting students in 
learning clinical anatomy.24–27 

The departmental anatomy resource 
collection at the University of Otago lodges a 
considerable number of digital materials—
three-dimensional atlases, e-books and 
videos for anatomy education. While most 
resources provide excellent information on 
gross anatomy, they are not targeted to meet 
the needs of the current curriculum at our 
university. Considering these limitations, 
a tailor-made web-based clinical anatomy 
learning resource (the clinical anatomy 
e-cases) was developed to supplement the 
Regional and Clinical Anatomy (RCA) block 
module for third-year medicine course in 
2011. Following its fi rst trial, and positive 
student feedback,28 subsequent e-cases have 
been developed and integrated into other 
anatomy modules, data from which were 
periodically extracted and evaluated over 
the years. The current study is a part of 
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the ongoing wider project; the objective is 
to evaluate how well the students engaged 
with the supplementary learning resource 
and the extent to which they use and value 
the resource throughout their course. 

Methods
Development of a clinical anatomy 
e-case

A typical clinical anatomy e-case begins 
with a short clinical presentation, followed 
by an exploration of the gross, surface and 
radiological anatomy and the anatomical 
basis of clinical procedures related to a 
particular disease condition.  Each case is 
presented with progressive exposure of 
multiple interactive questions of different 
formats—true or false, matching, free hand 
drawing, labelling, short answers, etc. 
(Figure 1). Since the subject of anatomy is 
visually rich, animated movie clips and links 
to external resources were provided. A hint, 
reference or brief explanation is provided 
at the end of each question followed by a 
formative answer. Care has been taken not 
to overload each component with text or 
questions; and not exceeding a working time 
of 10–15 minutes. 

The instructional design process of the 
e-cases involved reviewing the laboratory 
manuals for identifi cation of potential 
topics: clinically relevant anatomy topics 
related to general medical practice, scope for 
utilisation of audio-visual resources (angi-
ography, ultrasound videos) and sectional 
anatomy tools (e-12 plastination slices, MRI) 
to enhance both student interaction and 
engagement. Further, emphasis was made 
on surface landmarks essential for physical 
examination and clinical procedures. The 
embryological basis of congenital anomalies 
was also introduced. Paper-based quizzes 
from the lab manual were removed and 
included into the e-cases, allowing more time 
for the students to get hands-on experience 
during the laboratory sessions. The cases 
were open to be accessed any time and any 
number of times during the academic year. 

Distribution of the e-cases
The fi rst version of clinical anatomy 

e-cases was developed (2011) using the free 
e-learning authoring tool CourseLab v2.7 
(Websoft, Moscow, Russia). This was revised 
in 2013 and deployed on Moodle 2.7.2+ 
(Moodle HQ, Perth, Australia). Since 2011, 22 
e-cases have been developed and introduced 
into the third year medicine anatomy course. 

Figure 1: Screen shot from an “Abdomen” e-case showing a labelling task on an E12 
cross-sectional plastination slice (from the department of anatomy collection).
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In the head and neck section, two e-cases 
were distributed following each practical 
session whereas one e-case was provided 
in all the other sections (thorax, abdomen 
and pelvis) of the RCA module. All subse-
quent e-cases were distributed via the online 
learning system: Moodle. A formal feedback 
on the e-cases was obtained from the 2011 
cohort of students, based on which further 
modifi cations on the resource were made. 

Research design
This was an exploratory study aimed at 

examining how students engage with a 
series of interactive e-cases. The process 
involved introducing the clinical anatomy 
e-cases to all third year medical students 
as supplementary learning resources. The 
cases from the head and neck section were 
also open to second year dentistry course.  
Usage data from all e-cases was extracted 
from Moodle and analysed to ascertain 
user behavioural traits. The project was 
approved by the University of Otago human 
ethics committee.

Data sets and analytics 
The following description is from the 

learning analytics based on students’ access 
and performances, extracted from the 
2015 cohort of third year medicine course 
(n=282). The data was compared with 
analytics obtained from 2011 to 2015. The 
datasets generated from the user-usage 
analytics were:

1. Resource access analytics: number of 
visits by individual students 

2. Repetition analytics: number and 
frequency of repeated accesses 

3. Duration analytics: time taken to 
complete each case (in minutes) 

4. Timeline analytics: access time of 
the day (across 24-hour period) and 
period of the week (across semesters) 

5. Score analytics: A formative score 
to assess the performance and to 
compare them with their formative 
examinations

Feedbacks on the content and effi  ciency 
of the e-cases were obtained from the 
students during 1) A formal university’s 
Higher Education Development Centre 
course analysis in 2011, 2) The medical 
school’s periodic reviews in 2011 and 2014, 
3) E-mail communications from students on 
the standard of the e-cases, suggestions to 
modify and requests to develop more e-cases.

Results 
On average, each e-case was accessed 282 

times at the end of the academic year. While 
85.4% of those attempts were completed 
with a mean formative score of 82.8%, 14.6% 
of the attempts were left incomplete at some 
stage (Table 1). 

During the academic year 2015, 73.3% of 
the class population (207 of 282 students) 

Table 1: Quantitative variables analysed in the academic year 2015 (student number= 282). The values 
presented are the means calculated for a single e-case in the given section.

Section 
name

Total no. of 
e-cases

No. of students 
accessing 
e-case

No. of times 
e-cases 
accessed

No. of 
times 
e-cases 
repeated

Completion 
status of 
e-cases (%)

Formative 
scores

Nervous 
system

2 151 201 50 73 87 

Head & neck 9 221 313 92 87 83 

Thorax 5 208 288 80 87 83 

Abdomen 6 209 266 58 85 81 

Pelvis 2 191 252 62 80 82 

Full module 23 207 282 75 85 83 
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used the resource with 26.6% students 
involved in repeated usage, some in spite of 
scoring 100% in earlier attempts. Students 
solved the e-cases at shorter duration and 
obtained better formative scores during their 
repetitions when compared to their previous 
attempts. The number of repetitions was not 
related to the number of questions in the 
case or their formative scores. The e-cases 
were accessed most days of the academic 
year including holidays, exceptions being 
formative examination days, community 
events and long vacations (Figure 2).

Although there were individual varia-
tions, the mean time taken to complete the 
cases was 14 minutes, which was within 

the proposed time range (10–15 minutes). 
There was a steady decline in the number 
of e-case accesses from fi rst through the last 
case of each section. A steep rise in usage 
was observed during the last few days of the 
course, towards the university fi nal exami-
nations (Figure 3). The quantitative data 
collected from students during the early part 
of the study clearly showed that the e-cases 
were useful, short and not overloading 
the students’ routine study tasks. Student 
feedback also included requests for more 
e-cases for their 4th and 5th year of medicine 
course. Given the study was exploratory in 
nature, there was no attempt made at this 
stage to statistically explore any variations 
in resource usage patterns. 

Figure 2: A calendar timeline showing student participation across 2015. Spikes show increased partici-
pation every time a new e-case was uploaded (arrow—beginning of semester 2). 

Figure 3: Increased utilisation of the e-cases resource during examination period (red) compared to the 
end of teaching period (blue) in 2015. 
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Highlights of observations in the 
e-case access patterns

1. The analytics showed resource access 
at three phases: before, during and 
after examinations, supporting a life 
long learning pattern.

2. Supplementary resources are utilised 
after classroom hours, weekends and 
holidays.

3. Increased engagement is seen towards 
examinations.

4. Student participation is maximal 
at the beginning of semesters, and 
towards examinations.

E-learning analytics from a five-
year dataset 

The user-usage data was obtained from 
Moodle at the end of each academic year 
from 2011 to 2015 and the usage pattern 
was analysed. This analysis showed a 
signifi cant reduction in the number of 
students accessing the resource from 
2011–2012, but a marked hike in usage was 
observed from 2013. 

Discussion
Previous research has shown that supple-

mentary learning resources of this kind are 
more effective when combined with conven-
tional class teaching.26,29–31 For this reason, the 
clinical anatomy e-cases were designed and 
implemented in a manner suited to support 
the current teaching program, by augmenting 
the already existing standard of anatomy 

education in the university. This study 
explored the degree to which this is being 
achieved by examining student engagement 
with e-cases over a fi ve-year period. 

Overall results suggest that students have 
high engagement with these resources. The 
increased resource usage, repeated partic-
ipation and improvement in formative 
scores offered a positive sign of student 
engagement with the resource. However, 
this positive sign could not be considered as 
a sole factor to determine the success of the 
educational approach.32 Data analysis within 
modules revealed 1) the frequency of access 
often decreased towards the end of each 
section, and 2) the sections with more e-cases 
(two cases distributed per practical session) 
showed a steeper fall in access rate than 
shorter sections. This would suggest that one 
case per practical session is adequate. 

The results also showed that e-cases 
attempted but left incomplete were not 
contingent on time of day or the number 
of questions within the case. On the other 
hand, students re-accessing the cases 
throughout the year had often previously 
scored 100% (formative) in the cases. Earlier 
studies on student engagement showed the 
students’ interests dropping after 15–30 
minutes33 and the varying interference 
of social media or procrastination on 
online engagement.34–37 Considering these 
factors, the e-cases were made short, which 
demanded a work time not more than 10–15 
minutes. To maintain a stress-free learning 
environment, no attempt was made to 

Figure 4: Comparison of students’ participation across a fi ve-year period (2011–2015). Student numbers 
are shown within brackets. (‘Head and neck’ and ‘nervous system’ e-cases were introduced from the 
years 2012 from 2014 respectively).
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provide a time limit to answer the questions; 
learning strictly at the students’ pace was 
encouraged.  In spite of the ease of access 
and availability, not all the students utilised 
the resource, a fi nding that could relate to 
their lack of motivation and not necessarily 
the standards of the resource.29 

For a supplementary learning material to 
be effectively used, it should not overload 
the students’ regular study practices. They 
should be well integrated into the study 
material and stimulated their interest 
towards the subject.28 Adapting these 
features, the clinical anatomy e-cases were 
seen as complimentary to the class require-
ments and served as a good revision tool 
towards examinations. 

Five-year data follow up and 
comparison of analytics

In the year 2011, the project was started 
with 13 cases for thorax, abdomen and pelvis 
sections of the RCA module, and was later 
expanded to other modules and courses. 
This allowed a progressive expansion of 
the resource obtaining suggestions from 
colleagues and students.33 The variation and 
reduction in the access pattern observed 
from 2011 to 2012 might be explained on the 
basis of two factors—popularity (marketing 
the resource) and technical (browser 
compatibility). With 2011 as the fi rst year of 
e-case development, presentation sessions 
outlining the importance of supplementary 
resource to cover the clinical material were 
provided during lab sessions (marketing), 
which reduced to a mere reminder in their 
lab manual in the following years. Also, 
the e-cases, which were initially developed 
using CourseLab software, had compatibility 
issues in most browsers (Chrome, Safari 
and Internet explorer, etc.) as Moodle was 
updated. This browser issue, coupled with 
decline in marketing, could have contributed 
to the decline of students’ usage of the 
material. When both issues were rectifi ed in 
2013, a marked improvement in the utili-
sation of e-cases was noticed. 

The Moodle e-cases supported most 
browsers and provided more scope for 
extracting analytics.27,38 These e-cases 
were more user-friendly, compatible via 
smart phones and tablets, a more popular 
medium among doctors and medical 
students.39 Immediate feedback and individ-
ualised formative scores stimulated student 
interaction than the previous years. Fuelled 

with good marketing, the students’ access 
graphs reached considerable heights in a 
few days for each section. The academic 
year 2013 also viewed a change in the 
teaching staff, with three different lecturers 
handling the thorax, abdomen and pelvis 
modules, showing a variable level of usage 
across the module compared to earlier 
years (Figure 4).

Limitations
While the online usage data and student 

feedback responses showed a positive effect, 
there were limitations highlighted. The 
resource usage analytics could have been 
aligned to student exam score. This would 
have provided useful information on the 
impact of the resources on the academic 
performance of the students. Qualitative 
data obtained possibly through interviews 
or focus group studies could have been 
included to offer a deeper understanding of 
the student’s perspective on the strengths 
and weaknesses of the resource. The usage 
data was collected from Moodle until the day 
of fi nal university examinations, after which 
the third year medical students moved to 
different campuses for their clinical study; 
this was the major obstacle for interviewing 
the students. In addition, no attempt was 
made to divide the students into control and 
trial groups, thus restricting the resource 
availability to the controls only, as the main 
intention of the project was to ensure all 
students benefi t from the resource. 

Conclusion
The reduction in teaching time coupled 

with increasing teacher-student ratios can be 
mitigated through the use of quality supple-
mentary online resources, provided they 
are aligned with the existing curriculum. 
The analysis of e-cases usage data showed 
students were interested in the supple-
mentary material if it was modulated into 
short, self-paced sessions that were not 
compulsory. The annual timeline of resource 
usage also suggests that supplementary 
resources would become benefi cial if intro-
duced in the beginning of the semesters when 
students’ levels of engagement are high. 
Accepting these factors, offering students 
continuous open access to tailor-made inter-
active online resources that supplement 
their course work appears to be a useful and 
valuable addition to anatomy education.
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Applying ethical and 
legal principles to new 

technology: the University of 
Auckland Faculty of Medical 
and Health Sciences’ policy 
‘Taking and Sharing Images 

of Patients.’
Monique Jonas, Phillipa Malpas, Kate Kersey, Alan Merry, Warwick Bagg

ABSTRACT:
AIMS: To develop a policy governing the taking and sharing of photographic and radiological images by 
medical students. 

METHODS: The Rules of the Health Information Privacy Code 1994 and the Code of Health and Disability 
Services Consumers’ Rights were applied to the taking, storing and sharing of photographic and radiological 
images by medical students. Stakeholders, including clinicians, medical students, lawyers at district 
health boards in the Auckland region, the O� ice of the Privacy Commissioner and the Health and Disability 
Commissioner were consulted and their recommendations incorporated.

RESULTS: The policy ‘Taking and Sharing Images of Patients’ sets expectations of students in relation to: 
photographs taken for the purpose of providing care; photographs taken for educational or professional 
practice purposes and photographic or radiological images used for educational or professional practice 
purposes. In addition, it prohibits students from uploading images of patients onto image-sharing apps 
such as Figure 1. The policy has since been extended to apply to all students at the Faculty of Medical and 
Health Sciences at the University of Auckland.

CONCLUSIONS: Technology-driven evolutions in practice necessitate regular review to ensure compliance 
with existing legal regulations and ethical frameworks. This policy o� ers a starting point for healthcare 
providers to review their own policies and practice, with a view to ensuring that patients' trust in the 
treatment that their health information receives is upheld. 

Technology is developing at a 
breath-taking pace across social and 
professional domains, and medical 

practice is no exception. New technologies 
create exciting possibilities for providing 
and documenting care, and for interacting 
with patients and colleagues. Some may 
enable streamlining and improvement of 
models of care in the New Zealand health 
system. There are many reasons to welcome 
technological developments in medicine. 

However, the changes that technology en-
genders sometimes obscure the underlying 
ethical and personal dimensions of a given 
practice or interaction, making the applica-
tion of legal and ethical guidelines less clear. 

This report presents the policy that the 
medical programme at the University of 
Auckland has developed to address the 
emergence of apps that enable patient 
images to be shared with an international 
audience. The policy now applies to all 
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healthcare students at the Faculty of Medical 
and Health Sciences (FMHS). Image-sharing 
apps and social media sites that allow image 
sharing raise issues about patient confi -
dentiality, privacy, consent and what is 
permissible and expected within the provid-
er-patient relationship. New Zealand has 
established professional guidelines and legal 
mechanisms that set expectations for how 
healthcare providers treat patient infor-
mation, including the use and dissemination 
of images. As technology changes practice, 
however, reviews are necessary to ensure 
compliance with existing ethical and legal 
principles. 

This policy applies the principles 
contained in the Code of Health and 
Disability Services Consumers’ Rights 1996 
(the Code of Rights)1 and the Health Infor-
mation Privacy Code 1994 (the HIPC)2 to 
the taking and sharing of photographic and 
radiological images of patients. Some health 
and disability care providers (providers) 
have policies that deal specifi cally with 
images,3 and others are developing them,4 
but it is likely that some are yet to address 
this area of practice. The Australian Medical 
Association has issued guidance for medical 
students and doctors about the use of 
personal mobile devices to take images, 
although it does not explicitly address 
image-sharing apps.5 The policy presented 
here is aimed at students, but may be 
relevant to providers considering their prac-
tices in the light of new technologies. 

Background 
The initial impetus for this policy was 

anecdotal evidence of an increasing 
awareness among medical students of a 
medical image-sharing application (app), 
Figure 1. It became clear that the ethical 
questions raised by electronic image-
sharing also apply to related practices, and 
that the FMHS needed a policy to set expec-
tations around the taking and sharing of 
patient images. 

Figure 1
Figure 1 is currently the most prominent 

app enabling healthcare providers to share 
patient images, although many other plat-
forms exist. According to its website, Figure 
1 has over one million users internationally.6 

It is freely available for anyone to download, 
and enables users to upload photographic 
and radiological images for other users to 
view. Explanatory notes, observations or 
questions can be added. Users who self-
identify as healthcare providers (including 
nursing and medical students) can leave 
comments about images. 

Figure 1 was conceived as a device to 
facilitate medical education and knowl-
edge-sharing, and the discussions associated 
with various images on the website suggest 
that it offers a valuable forum for these 
purposes. Consulting with and learning from 
colleagues are important aspects of medical 
education and quality improvement.7 The 
inclusion of radiological and photographic 
images in clinical case presentations is an 
established practice for this reason.

It may seem, then, that image-sharing 
apps and social media platforms do not 
fundamentally change medical practice: 
they simply facilitate certain aspects of it. 

However, new and probably unintended 
risks are introduced by the potential scale 
of the audience, the lack of any requirement 
to verify users' identity or their reasons for 
viewing images, and the lack of control that 
users have over the images they upload. The 
potential for patient rights to be breached 
through the uploading of images to apps 
is clear. Notably, rights to privacy and 
consent are at issue. Figure 1 has taken 
measures to limit violations of patient rights, 
and operates on the basis that privacy is 
preserved if the connection between indi-
viduals and information relating to them (in 
this case, in the form of images) is severed 
or weakened. In keeping with the relevant 
legislation in Figure 1’s home jurisdiction, 
the US (the Health Insurance Portability 
and Accountability Act 1996 (HIPAA)),8 the 
app states that only de-identifi ed images 
should be uploaded.9 The HIPAA places 
no limits upon the disclosure or use of 
de-identifi ed health information, which is 
defi ned as information from which identi-
fi ers such as names, addresses and assigned 
personal identifi ers have been removed, 
and which poses no more than a ‘very small 
risk’ of enabling recipients to identify the 
individual.10,11

Figure 1 features software that recog-
nises and blocks faces. Users can alter or 
edit images to obscure identifying features 
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such as tattoos. Moderators review images 
for identifi ability before they are made 
available to view. There is a process for 
viewers to report images that they believe 
enable identifi cation. 

Health information 
and disclosure

In New Zealand, the HIPC sets out rules 
governing the collection, retention, use and 
disclosure of health information by agencies 
in the health sector, including health and 
disability service providers. Rule 3 requires 
that, when health information is collected 
from an individual, he or she is aware that 
the information is being collected (3(1)
(a)), of the purposes of collection (3(1)(b)), 
the intended recipients (3(1)(c)), the names 
and addresses of both the agency collecting 
(3(1)(d)(i)) and the agency that will hold 
the information (3(1)(d)(ii)) and whether or 
not collection is mandatory (3(1)(e)), what 
consequences there are for the individual 
if information is not provided (3(1)(f)) and 
what rights of access to and correction of 
information the individual has (3(1)(g)).

Rule 11 of the HIPC sets limits upon 
disclosure of health information, and 
permits disclosure under certain circum-
stances. Rule 11(1) established seven 
grounds upon which an agency may 
disclose health information, including that 
the individual concerned (or their repre-
sentative) authorises disclosure (11(1)(b)); 
or that disclosure is connected to a purpose 
for which the information is obtained 
(11(1)(c)). Rule 11(2) allows for unau-
thorised disclosure ‘if the health agency 
believes on reasonable grounds that it is 
either not desirable or not practicable to 
obtain authorisation from the individual’, 
and one of eight further conditions apply. 
11(2)(a) is that disclosure is connected 
to a purpose for which information was 
collected; 11(2)(c) is ‘that the information 
is used in a form in which the individual 
concerned is not identifi ed.’ This suggests 
that sharing of patient images by providers 
could be permitted by HIPC, if the indi-
vidual concerned has authorised it, or that 
‘it is not desirable or practicable to obtain 
authorisation’ (11(2)), and the individual is 
not identifi able (11(2)(c)(i)).2 

Right 1(2) in the Code of Rights estab-
lishes that: ‘Every consumer has the right 
to have his or her privacy respected.’ 
Privacy is defi ned as ‘all matters of privacy 
in respect of the consumer’, excepting 
three parts of the Privacy Act (relating to 
complaints (x), information-matching (viii) 
and public registers (vii)).1 However, the 
Offi  ce of the Health and Disability Commis-
sioner confi nes its consideration of possible 
breaches of Right 1(2) to matters pertaining 
to physical privacy, placing informational 
privacy entirely within the jurisdiction of 
the Privacy Commission.12 Thus, Rule 11 
of the HIPC provides the best guide to the 
legal requirements for image-sharing by 
providers.13

Privacy
The HIPC was written before image-

sharing apps emerged, and thus does not 
directly address them. In the absence of 
specifi c guidance, providers contemplating 
uploading images on any electronic site 
must interpret how the HIPC’s rules apply 
to their proposed practice. Whether image-
sharing without patient authorisation is 
permissible is likely to depend upon the 
success of de-identifi cation, but the HIPC 
does not specify what is required to meet the 
requirements of Rule 11(2)(c)(i). De-identi-
fi cation is not necessarily straightforward. 
Visual recognition is a form of identifi cation 
that can survive the stripping of information 
such as names or personal identifi ers. 
Whether an individual can be identifi ed 
from an image can depend upon who is 
viewing it. In a case note relating to the 
Information Privacy Principles under the 
Privacy Act 1993,14 (rather than the HIPC) 
the Privacy Commissioner considered that 
an image with a man’s face obscured was 
not identifi able, as there was no “distinctive 
feature or a personal connect of some 
kind”.15 This suggests that photographic 
images of an individual may not be regarded 
as inherently identifying. However, what 
constitutes a ‘distinctive feature or personal 
connect’ may be position-specifi c. Features 
that might not be regarded as distinctive to 
strangers may allow close personal asso-
ciates to recognise an individual. Diffi  culty 
surrounding de-identifi cation is amplifi ed by 
the fact that some images contain potentially 
identifying features because the person in 
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question has an unusual condition in which 
those features are implicated. This can mean 
that parts of a body that wouldn’t normally 
enable identifi cation are identifying. While 
Figure 1 succeeds in severing the connection 
between many of the images it displays, and 
the imaged patient for most viewers, some 
including several images of children, could 
enable identifi cation by a personal asso-
ciate. The lack of defi nitive guidance about 
how identifi ability is to be understood in 
the context of the HIPC makes app-enabled 
image-sharing by providers legally risky. 

Consent
The HIPC allows for use of identifying 

information if this is agreed to by the 
person to whom it relates. People can, 
and do, make personal information about 
themselves available to a wide audience 
on various social media sites (including 
YouTube, Facebook, Instagram, Snapchat, 
Tumblr, Reddit and Tinder), and some may 
be willing to have images shared for the 
purposes of promoting medical education 
and knowledge-sharing. Figure 1 provides 
jurisdiction-specifi c consent forms for 
providers, but users are not obliged to use 
them.16 The Terms of Service state that it 
is the provider’s responsibility to ensure 
compliance with the legal and professional 
requirements in their jurisdiction, including 
those pertaining to patient consent:

You are at all times solely responsible 
for obtaining and maintaining all patient 
consents, if applicable, and all other legally 
necessary consents or permissions required 
or advisable to disclose, process, retrieve, 
transmit and view the Patient Information 
that you transmit, store or receive in 
connection with the Site, Services, App and 
any third party site.17

Patient consent is neither a simple nor 
a complete solution to ethical and legal 
concerns about image-sharing. Firstly, 
obtaining valid consent requires patients to 
understand the implications of their image 
being included in a global open forum such 
as Figure 1. Risks include those linked to 
being the subject of public ridicule, or of 
being identifi ed, or of feeling compromised 
by a person in a fi duciary relationship. If a 
patient does not properly understand the 
nature of the forum the images are uploaded 
to, and the associated risks, any consent 
given may not be valid.18 Furthermore, even 

if patient images are de-identifi ed, uploading 
them to an open app is likely to violate 
reasonable patient expectations about the 
safeguarding of their health information. 
Loss of patient trust is a real possibility.

Trust
Even when consent is informed, questions 

about the appropriateness of the request 
remain. Patient trust in providers to put 
their medical interests fi rst may be compro-
mised through a request for permission to 
upload an image of them to such an open 
forum. Patients may feel uncomfortable 
about being put in the position of having 
to refuse what they regard as an improper 
request. The possible impact of such a 
request upon the doctor-patient relationship 
and upon overall trust in the confi dentiality 
of health information should be taken into 
account by providers considering contrib-
uting material to image-sharing apps.

Control
Control of images is ceded, in perpe-

tuity, to Figure 1 when they are uploaded.19 
After uploading, neither the patient nor the 
provider can control where an image ends 
up, or to what uses it is put.

Although it is common practice for 
providers to show and discuss patient 
images at conferences and professional 
meetings, and to submit images for publica-
tions in professional journals, the audiences 
in these cases are predominantly restricted 
to health professionals. The audiences for 
apps like Figure 1 are unrestricted. Uncer-
tainty about how apps will develop in the 
future compromises the specifi city and 
reliability of information supplied as part of 
the consent process. It also makes it hard for 
providers and patients to weigh the benefi ts 
against the risks. The lack of guarantees or 
control accorded to uploaders raises ques-
tions about whether image-sharing via apps 
would comply with Rule 5(1) of the HIPC, 
which requires: ‘That a health agency that 
holds health information must ensure that: 
(a) the information is protected, by such 
security safeguards as it is reasonable in 
the circumstances to take, against:(i) loss; or 
(ii) access, use, modifi cation, or disclosure, 
except with the authority of the agency; or 
(iii) other misuse.’2

Although image-sharing apps build upon 
established practices, they also diverge 
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from them. It is crucial that the differences 
between established and emerging practices 
are recognised, and the ethical dimensions, 
responsibilities and legal ramifi cations of 
image-sharing via apps are accounted for.

Development 
of the policy

The Policy ‘Taking and Sharing Images’ 
was drafted through a process of applying 
the HIPC, along with the Code of Rights, 
to the practice of taking and using photo-
graphic and radiological images in a 
healthcare setting. Clinicians, medical 
students, lawyers at district health boards 
in the Auckland region, the Offi  ce of the 
Privacy Commissioner and the Health and 
Disability Commissioner were consulted 
through a variety of means: face-to-face 
meetings, Skype calls and group emails. 
As a result of the consultative process, the 
recommendations of key informants were 
incorporated into the policy. 

A view was reached that it is not the 
proper role of a student to share patient 
information in the way enabled by apps 
such as Figure 1. This policy therefore 
prohibits students from uploading images to 
image-sharing apps. 

The policy also contains guidance about 
taking and sharing photographic and radio-
logical images of patients more generally. 
Technology is transforming the ways in 
which images are taken and stored in 
clinical practice. Technological advances 
enable improvements in patient care; for 
instance, photographs may facilitate the 
monitoring of a condition or the documen-
tation of clinically signifi cant features, 
and today these are easily stored within a 
patient’s electronic record. However, tech-
nological advances also bring risk. It is now 

easy to use personal devices such as smart 
phones to take photos or record infor-
mation. This increases the risk of patient 
information being taken off-site and inap-
propriately shared or even lost.20, 5 Many 
people have devices that synchronise with 
other devices, sometimes automatically. This 
increases the risk that patient images taken 
or stored on personal devices may remain in 
the personal care of a provider, even after 
endeavours to remove them. 

This policy applies currently accepted 
principles to present day practice to guide 
medical students in their use of images. 
Practices, technology and ethical norms 
all change over time, so this policy will 
require regular review and engagement 
with stakeholders. We hope that the policy 
document will stimulate discussion within 
our hospitals and universities, and in the 
correspondence section of the NZMJ. It 
may be appropriate to expand its scope as 
a result of such discussions and feedback, 
which we welcome. 

The policy
Taking and sharing images of 
patients

There can be good reasons to take photo-
graphic and radiological images of patients. 
There can also be good reasons to allow 
certain others to view images. However, 
images are inherently sensitive parts of 
a patient’s medical record. They must be 
treated in a way that acknowledges that 
sensitivity and supports the trust that 
patients put in the medical profession. 

This guidance sets out the standards that 
the Faculty of Medical and Health Sciences 
(FMHS) expects students to meet when 
handling both photographic and radiological 
images of patients in all healthcare settings. 
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1. Generic principles 
Images contain information about patients. Therefore, they are subject to the 12 Rules of the Health 
Information Privacy Code, which can be summarised as follows: 
1. Only collect health information if you really need it.
2. Get it straight from the people concerned where possible. 
3. Tell them what you’re going to do with it. 
4. Be considerate when you’re getting it. 
5. Take care of it once you’ve got it. 
6. People can see their health information if they want to. 
7. They can correct it if it’s wrong. 
8. Make sure health information is correct before you use it. 
9. Get rid of it when you’re done with it. 
10. Use it for the purpose you got it. 
11. Only disclose it if you have a good reason. 
12. Only assign unique identifiers where permitted. 
(http://privacy.org.nz/news-and-publications/guidance-resources/health-information-priva-
cy-fact-sheet-1-overview/) 
Students must follow these rules in all their dealings with health information, including taking and 
handling images of patients. 
Students must comply with the policies of the relevant healthcare organisation when taking and han-
dling images of patients. It is the responsibility of students to familiarise themselves with, and follow, 
relevant policies, and to complete the paperwork that is required by the relevant healthcare organisa-
tion, noting that di� erent policies may exist in di� erent healthcare settings.

2. Photographs taken for the purposes of providing care 
Photographs can be useful for diagnosis, treatment and review of a patient’s condition. As such, they 
can form an important part of a patient’s medical record. Students may be asked to assist a member of 
clinical sta�  in taking a photograph for clinical purposes. 
Photographs should be treated like all other information contained within a health record: as confidential. 
In addition, because the rules governing health information are complex and breaches have serious 
consequences, FMHS requires that students follow these rules: 
1. Only take photographs of patients with the permission of a senior clinician with responsibility for a 

patient’s care. 
2. In most situations, patients should consent to photographs being taken of them, and their 

agreement entered into the record. The treating clinician is responsible for the consent process. 
If a student is asked to take a photograph of a patient, he or she must ask the clinician about the 
arrangements for consent. 

3. Wherever possible, use a device or camera belonging to the relevant treatment unit or the super-
visor to take images. This is to ensure that images are stored and documented according to the 
healthcare organisation’s policies. 

4. If an image is taken with a student camera or device, it is the responsibility of the student to ensure 
that the image is downloaded and deleted from the camera or device before the student leaves 
the healthcare site. Where devices are set to synchronise with other devices, special care must be 
taken to ensure that images are deleted from all devices. 

5. Where possible, ensure that images do not allow patients to be identified by a person not involved 
in their care. 
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3. Photographs taken for educational and professional practice purposes 
Photographs of patients can have benefits beyond that involved in patient care. Students may learn 
from photographs; professional practice can be improved through auditing involving photographs; 
professional practice can be enhanced through dissemination of experience and discussion about 
cases. These are benefits that photographs can contribute to, but they may not be of direct benefit to 
patients. This, combined with their inherent sensitivity, means that patient consent to a photograph’s 
use for one of these purposes is vital. 
Patients trust that those providing them medical care would not ask to photograph them unless there 
was good reason to do so. They also trust that photographs will be treated sensitively and confiden-
tially. In order to warrant this trust, FMHS requires students to follow these rules: 
1. Only take photographs for an educational or professional practice purpose with the permission of 

a University of Auckland supervisor with responsibility for the patient’s care. 
2. Only take images for an educational or professional practice purpose with the consent of the 

patient. 
3. It is the responsibility of the student taking a photograph to ensure that the following information 

is given to patients when a request is made to take a photograph of them, and that the informa-
tion is understood and agreed to by the patient: 
• The purpose that the photograph will be used for. 
• Who will have access to the photograph. This does not mean that patients need to know 

the names of individuals who will see photograph, but they should know the role in which 
individuals will have access (ie ‘my supervisor’, ‘my lecturers’; ‘my study group’; ‘attendees at 
a conference’). 

• The arrangements for destroying the photograph once it has been used. 
• Time frames for use and retention of the photograph. 
• Arrangements for storing the photograph. 

4.  It is the responsibility of the student taking a photograph to ensure that consent is properly docu-
mented in the patient notes. This includes noting the information provided to patients. 

5.  The patient has the right to see the photograph(s) that will be used. 
6.  The patient has the right to change his or her mind, in which case the photograph should not be 

used and should be deleted. This should be noted in the records. 
7.  Where possible, ensure that photographs do not allow patients to be identified by a person not 

involved in their care. 
8.  It is the student’s responsibility to ensure that any photographs taken comply with DHB/PHO 

policy. 
9.  Photographs should only be shared selectively. Only those with whom it is necessary to share 

a photograph to meet the purpose for which consent was obtained should have access to the pho-
tograph. 

10.  A student who takes a photograph of a patient must take all reasonable steps to ensure that the 
image is treated in a respectful manner. 
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4. Using radiological and photographic images for educational and professional practice purposes 
Students may wish to use existing radiological or photographic images (taken for the purposes of pro-
viding care) for educational or professional practice purposes. For instance, they may wish to include a 
copy of a scan or x-ray in a case report. 
Radiological or photographic images are part of the patient’s health care record, and should be treated 
according to the same principles as the rest of the record. Health care providers are responsible for 
abiding by the Health Information Privacy Code. 
FMHS expects students to follow the following rules: 
1. Students must have the permission of a clinician responsible for a patient’s care before accessing 

and using a radiological image for educational or professional practice purposes. 
2. Students must ask the clinician whether they should seek consent from the patient to use of the 

image. Whether an additional specific patient consent is necessary will depend upon factors such 
as the purposes for which the image was taken, and what the patient understood it might be used 
for. The clinician responsible for a patient’s care must make the determination about whether or 
not patient consent should be sought. 

3. Students must remove identifying information (names and NHI numbers) from the image. 

Apps facilitating sharing of medical information 
Apps such as Figure 1 enable images of patients to be accessed by anyone else in the world who has 
the app. Figure 1 o� ers no way to ensure that images are treated appropriately by the persons who 
access them. Images can be disseminated beyond the scope necessary to ensure that a given bene-
fit is obtained. They allow comments to be made on images that could be disrespectful, hurtful and 
degrading of trust between doctors and their patients. Images uploaded to Figure 1 may not be easily 
removed from public view or public record. Because Figure 1 is available to non-health professionals, it 
o� ers little if any means of controlling dissemination of an image. 
For these reasons, students must not upload images to Figure 1 or to similar apps. If a student has 
any questions or concerns in relation to the taking and sharing of photographs of patients, they should 
contact a University of Auckland clinical supervisor or one of the authors of this guidance.
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Advanced Choice 
Employment (ACE) factors 

in� uencing PGY-1 workplace 
selection and future career 

intentions of a cohort of 
doctors in Waikato 
Helen Clark, Wayne de Beer, Veronique Gibbons

ABSTRACT
AIM: To assess whether or not a sample of PGY-1 doctors in the Waikato region remained satisfied with the 
ACE system for employment 12 years a� er its inception.

METHOD: An anonymous paper-based survey was completed by a cohort (n=60) of 2015 and 2016 PGY-1 
doctors based at the Waikato DHB. Questions were based around reasons for selecting the DHB, satisfaction 
with the ACE process and future career intentions.

RESULTS: Overall satisfaction with the ACE selection process was reasonable (63%). Over 60% of the 
2015 and 2016 cohorts chose Waikato as their first choice DHB, and of those, over 90% intended to carry 
on through to at least PGY-2 level at the DHB. An overwhelming majority (93–96%) intended to continue 
practising in New Zealand.

CONCLUSIONS: Consistent trends were observed across the two cohorts in regards to their reasons for 
selecting the DHB, satisfaction with ACE and future intentions, with some di� erences observed with familial 
background and interest in pursuing hospital-based specialties. Our findings suggest that ACE remains 
a satisfactory recruiting system for postgraduate junior doctors, however, motives around initial DHB 
selection and future vocational intentions remain unclear and warrant further investigation.

Advanced Choice Employment (ACE) 
is a national application recruitment 
process that was commenced in 

2003. ACE coordinates the employment of 
the 1st year house offi  cer (or Post-graduate 
Year 1 (PGY-1) doctor) following gradua-
tion from one of the two medical schools in 
New Zealand (and also Australian Medical 
school graduates who apply to work in New 
Zealand). It requires a single application 
nationally and a candidate also receives a 
single offer of employment to work as an 
intern at one of the 19 New Zealand district 
health boards (DHBs) that offers PGY-1 doc-
tors employment.

ACE is a centralised matching process 
where both the applicants and DHBs rank 
the order of preference of the hospital and 

the employee. Annually, the cut-off date 
for ACE registration is towards the end of 
May and applications for placement close 
in mid-June. Employer selection for the best 
candidates and ranking happens a month 
later (in July) and a matching process occurs. 
The national employer offer date takes place 
within the fi rst week of August annually.

Satisfaction with the ACE system has 
anecdotally been high. In a national audit 
in 2006, 96–99% of successful applicants 
were matched to one of their preferred four 
DHBs. Eighty-one percent were matched 
with their fi rst choice of employment.1 This 
aligned with the results of a former study in 
2003 and 2004 that had demonstrated that 
96% of applicants were employed in one of 
their top four choices for both the years.2 
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These studies also demonstrated high satis-
faction rates among the PGY-1 group with 
ACE selection.1–2 

This study aimed to assess whether or not 
12 years after its commencement, a sample 
of PGY-1 doctors remained satisfi ed with the 
ACE system for employment. In addition, 
this study asked the sample of doctors their 
reasons for their selection of a particular 
DHB for employment to better understand 
infl uences for DHB selection. Finally, this 
study wished to address whether or not the 
PGY-1 group of doctors had future intentions 
of overseas travel and work. 

Method
A paper-based survey was composed 

and distributed by the Clinical Education 
& Training Unit (CETU) at the Waikato 
DHB. The survey contained three groups 
of questions designed to measure; (1) The 
respondent’s reasons for choosing the 
DHB, (2) overall satisfaction with the ACE 
selection/allocation process and (3) the 
respondent’s future intentions at that point 
in time. 

All questions were closed-ended, with 
Category 1 and 3 items utilising a dichot-
omous “Yes /No” format; while Category 2 
items were rated on a Likert Scale (items 

scored 1–5, with 1 = ‘extremely dissatisfi ed’ 
and 5 = ‘extremely satisfi ed’).

A cohort of 30 PGY-1s were asked to 
complete the survey at the beginning of the 
2015 PGY-1 orientation period. This process 
was replicated in 2016 with the new PGY-1 
cohort (n=30). Response rate was excellent, 
with 100% return for 2015 and 90% for 2016. 

The survey was completed anonymously. 
No demographic or other identifying 
information was collected. Data from the 
completed surveys were analysed using 
descriptive statistics in Excel and SPSS. 

Results
Reasons for selecting DHB

The results show some similarities and 
differences between the two cohorts. Sixty 
percent of the 2015 cohort and 63% of the 
2016 cohort indicated that Waikato DHB 
was their fi rst choice of hospital. Students’ 
trainee intern (TI) experiences rated highly 
for both cohorts, with 36.7% of 2015 PGY-1s 
and 44.4% of 2016 PGY-1s citing this as an 
infl uencing decision. However, the 2016 
cohort appeared to be more infl uenced by 
familial history, with 48.1% raised in the 
region and 25.9% motivated by having a 
partner based there, compared with 26.7% 
and 16.7% in 2015, respectively.

Figure 1: Reasons cited by the 2015 PGY-1 cohort for choosing Waikato DHB.
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Satisfaction with ACE
Reaction to the allocation of the graduate 

to the DHB was generally favourable, and 
that perception increased from 2015 to 
2016. In 2015, 83.3% of respondents were 
either somewhat satisfi ed or extremely 
satisfi ed with their ACE allocation to the 
DHB. This had increased to almost 90% 
(88.9%) in 2016.

Respondents were also encouraged with 
the training and education they expected to 
receive with over 90% percent (2015—90.0%, 
2016—92.6%) either somewhat or extremely 
satisfi ed this would happen. Although not 
as high, this perception was also refl ected in 
the respondents’ satisfaction rating of skills 
and procedures they expected to practice at 
the DHB (2015—73.3%, 2016—70.4%). 

Figure 2: Reasons cited by the 2016 PGY-1 cohort for choosing Waikato DHB.

Figure 3: Response to questions regarding satisfaction with ACE selection and allocation for the 2015 
PGY-1 Waikato DHB cohort.
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Figure 4: Response to questions regarding satisfaction with ACE selection and allocation for the 2016 
PGY-1 Waikato DHB cohort. 

Comparison between questions
For the questions How satisfi ed are you 

with the ACE selection process? and How 
satisfi ed are you with your ACE allocation to 
the Waikato DHB?, signifi cant correlations 
were found for both the 2015 cohort (rs 
=.597, p=.001) and the 2016 cohort (rs =.442, 
p=.021). This indicates that positive views of 
PGY-1 allocation to the DHB are, in general, 
refl ected in an overall satisfaction of the ACE 
selection process.

We also found signifi cant correlations 
between the questions How satisfi ed are 
you with your ACE allocation to the Waikato 
DHB? and How satisfi ed are you that the 
Waikato DHB will be able to provide you with 
the training and education you should receive 
during the PGY-1 year?, for both the 2015 

cohort (rs =.502, p=.007) and the 2016 cohort 
(rs =.479, p=.011), showing that overall satis-
faction of the ACE allocation may in part be 
related to the strength of the training and 
education programme of the DHB. 

Future intentions
Over 90% percent of respondents in 

each cohort (93.3 and 96.3% respectively) 
intended to stay and work in New Zealand 
for the rest of their careers, with the 
majority of those respondents intending to 
remain at Waikato DHB for the PGY-2 year at 
least. While 70% of the 2015 cohort intended 
to become a hospital-based specialist, this 
percentage had dropped by almost 20% 
percent in 2016 (51.9%). Almost all of the 
respondents intended to remain in the fi eld 
of medicine (96.7% and 100% respectively).

Figure 5: Future intentions of the 2015 PGY-1 cohort.
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Discussion
This was a single site study. To improve 

the power of the study, data was gathered 
over a two-year period rather than a single 
year. Two-thirds of the house offi  cers 
indicated that the current workplace repre-
sented their fi rst choice. However, between 
37–40% had not obtained the hospital of 
their fi rst choice. This study was unable 
to determine whether they were offered 
employment in the top four preferences as 
other studies showed. 

Waikato DHB was viewed favourably by 
both our cohorts, regardless of social (family, 
friends) and experience factors. Familial 
associations differed quite a lot between the 
cohorts (27% vs 48% respectively), however, 
this difference did not result in any signif-
icant change to the selection of Waikato DHB 
as the fi rst DHB of choice for either year. 

In addition, many PGY-1s chose Waikato, 
despite not training at the Waikato Clinical 
Campus, suggesting only a limited effect of 
prior exposure at Waikato as a mitigating 
factor. These fi ndings indicate the possi-
bility of another (as yet unknown) factor or 
factors that leads to our PGY-1s decision to 
apply for post-graduate training at Waikato 
DHB. Other studies have cited good working 
conditions and geographical location as 

being pivotal factors in choosing post-
graduate hospital training positions.3 Our 
survey was limited in regards to the types 
of questions asked about choice; however, 
a qualitative approach (eg semi-struc-
tured interviewing) could provide insight 
into what are the key considerations for 
prospective PGY-1 doctors when evaluating 
their options.

The satisfaction of the ACE system may 
have changed in the past 2–3 years. Only 
83–88.9% of the respondents were either 
somewhat satisfi ed or extremely satisfi ed 
with their ACE allocation and was a 
reduction from previous national audit.1 
For those PGY-1s based at the hospital, high 
expectation existed that learning objectives 
for the internship year would be achieved. 

An oversupply of trainee interns (TIs) 
has resulted in the exclusion, from the 
fi rst round of matching through the ACE 
system, of the international student cohort. 
These are TIs who are neither New Zealand 
citizens nor permanent residents, and who 
hold student visas. International students 
may still obtain work at various DHBs, but 
may commence later in the year and have 
less workplace choice often being restricted 
to the larger DHBs where a more rapid 
turnover of RMO occurs. Only a small group 
would have secured employment at the start 

Figure 6: Future intentions of the 2016 PGY-1 cohort.
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of internship and had been included in the 
survey. However, this survey did not capture 
the demographic details of respondents to 
identify this group and nor was the survey 
designed to capture the viewpoints of all 
international students, especially those who 
failed to obtain internship in November. 
However, New Zealand residents and 
citizens did not necessarily appear dissat-
isfi ed about the exclusion of foreign students 
from the fi rst round of selection.

This study also aimed to briefl y test 
various other RMO trends which have been 
documented in the past and have included 
loss of the RMO workforce to overseas 
and high rates of hospital specialisation 
intentions. 

In the past, New Zealand medical 
graduates appeared to have had high 
expectations of overseas travel combined 
with working holidays. Various reasons 
for travel had been offered and included 
better earnings to pay off high student 
debt.4 However, international changes 
to the medical workforce have noted the 
retention of the junior doctor workforce 
in New Zealand in recent years. This has 
been driven by the increased number of 
Australian medical graduates and restricted 
work opportunities in the UK for non-EEA 
(European Economic Area) medical grad-
uates.5 The General Medical Council (GMC) 
requirements for registration includes the 
satisfactory completion of a language skills 
test and two medical competence tests, 
part 2 of which must be completed in the 
UK. This study confi rmed that 93% of the 
PGY-1 sample expected to work for most of 
their careers in New Zealand with less than 
10% wanting to work abroad. In addition, 
obtaining a PGY-1 position held the expec-
tation of remaining in the same hospital for 
the PGY-2 year with less than seven percent 
considering a change necessary after the 
fi rst year of internship. This may remain 
consistent as a result of recent changes 
to New Zealand Medical Council require-
ments requiring 24-months employment 
and oversight; previously 12-months 
post-registration. 

Both of our cohorts expressed a will-
ingness to remain at Waikato DHB in order 
to further their careers, with opportu-
nities to continue onto vocational training 
featuring strongly. The reasons behind 
this is unknown, however, factors such 
as consistency of learning, good working 
conditions and/or good vocational pathways 
available to RMOs may be potential infl u-
ences. Future research into what motivates 
RMOs in their choice of vocational training 
locations, including possible comparative 
studies with other DHBs in New Zealand, is 
recommended. 

Previous research has shown that hospi-
tal-based specialisations (specifi cally 
internal medicine and surgery) have been 
the most popular career choices among 
New Zealand post-graduates,6 while a 
shortage exists within the general practice 
workforce.7 It is too early to determine 
if the drop in interest in hospital-based 
specialisations in the 2016 cohort suggests 
a turnaround in this trend or if this is due 
to a cohort effect. It is acknowledged that 
in New Zealand, female graduates show 
higher interest in pursuing a career in 
general practice. However, there is no 
discernible difference in gender between 
the 2015 and 2016 cohorts; therefore, it is 
unlikely to be a factor here.

Conclusions
The ACE matching recruitment system 

has been in place in New Zealand for over 
12 years. Our survey aimed to summarise 
perceived satisfaction with the ACE process 
across two PGY-1 cohorts placed at Waikato 
DHB, which may be representative of New 
Zealand PGY-1 cohorts in general. Further 
multi-site studies would be needed to verify 
whether this is a trend across New Zealand. 
Our fi ndings show consistent trends across 
the two cohorts in regards to their reasons 
for selecting the DHB, satisfaction with ACE 
and future intentions, with some differ-
ences observed with familial background 
and interest in pursuing hospital-based 
specialties. This suggests that ACE remains 
a satisfactory recruiting system for junior 
doctors for their emerging medical careers.
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 Re-examining physical 
� ndings with point-of-care 

ultrasound: a narrative 
review

William Diprose, Francois Verster, Cameron Schauer

ABSTRACT
The art of physical examination has continued to be practised by physicians largely unchanged for over 
200 years. Ultrasound, once the domain of the radiologist, is now being increasingly used by emergency 
physicians and intensivists to make rapid, accurate diagnoses at the point-of-care. We review the growing 
body of evidence supporting point-of-care ultrasound (PoCUS) as the preferred alternative to many 
aspects of the cardiovascular, respiratory, abdominal and neurological examinations in internal medicine. 
Compared with physical examination, PoCUS may increase diagnostic accuracy and patient satisfaction; 
reduce unnecessary investigations and healthcare costs; be shared with experts for a second opinion; 
and have automated decision-support applied to improve diagnosis. Further research is needed to identify 
the ideal combination of physical and PoCUS techniques to establish a gold-standard ‘hybrid’ approach 
to bedside assessment.

Despite originating over 200 years ago, 
the physical examination continues 
to be practised by modern physicians 

largely unchanged.1 It is traditionally said 
to contribute between 10 and 20 percent 
of the fi nal diagnosis,2,3 however, many 
clinical signs are known to be unreliable.4 In 
contrast, point-of-care ultrasound (PoCUS), 
defi ned as targeted ultrasound examination 
performed and interpreted by the physician 
at the bedside, is increasingly recognised as 
a useful extension to the physical examina-
tion.5 PoCUS began progressing in the 1990s 
when ultrasound devices became more por-
table and affordable.6 Further advancement 
continued in the 2000s as devices became 
smaller with higher quality images, and 
since 2011, smartphone-based devices have 
become readily accessible.7–9

The Society of Critical Care Medicine and 
American College of Emergency Physicians 
have recognised the advantages of PoCUS 
and published evidence-based guidelines for 
its use,10,11 however, the American and Royal 

Australasian Colleges of Physicians are yet to 
recommend its use. While a careful history 
and examination will likely remain the foun-
dation of diagnosis, we consider the growing 
body of evidence supporting PoCUS as the 
preferred alternative to certain aspects of 
the physical examination, and consider 
how physicians might integrate PoCUS into 
routine clinical assessment.

Methods
We searched MEDLINE (PubMed), Scopus, 

Web of Science and Google Scholar for 
English-language studies published until 
June 1, 2016, that compared the diagnostic 
accuracy of PoCUS with either physical 
examination or some gold-standard (eg 
conventional ultrasound or computed tomog-
raphy). We also undertook hand searches of 
bibliographies of collated articles. Studies 
were included if they used desktop to 
pocket-sized ultrasound devices, and were 
mutually agreed upon by the authors.
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Comparison between 
physical examination 

and point-of-care 
ultrasound

Cardiovascular examination
The stethoscope, invented by French 

physician René Laennec in 1816, revolu-
tionised the cardiovascular examination 
and continues to symbolise the medical 
profession two-hundred years since its 
development.1 However, many authors 
anticipate that with increasing access to 
PoCUS, and accuracy approaching that of 
standard echocardiography, the stethoscope 
will soon be of limited value for assessing 
the cardiovascular system.6,9

Indeed in 142 patients with abnormal 
fi ndings on standard echocardiography, 
cardiologists were able to identify 82% of 
abnormalities by PoCUS, but only 47% by 
physical examination.12 Furthermore, those 
using PoCUS were less likely to request 
further investigations in patients who 
retrospectively had normal echocardiog-
raphy, saving an estimated $60 per patient.12 
Medical students with 18 hours of training 
in PoCUS were more effective in diagnosing 
valvular and non-valvular cardiac disease 
than board-certifi ed cardiologists using 
physical examination alone.13 Students’ sensi-
tivity and specifi city for valvular disease 
using PoCUS were 89% and 91% compared 
with the cardiologists’ physical examination, 
yielding 50% and 90% respectivity.13 

Assessing volume status is another 
important aspect of the cardiovascular 
examination, however, traditional tech-
niques are known to be poorly sensitive 
and specifi c.14 Students using PoCUS after 
10 hours of training had a sensitivity of 
100% for estimating high central venous 
pressure (CVP), whereas cardiology fellows 
using standard jugular venous pressure 
assessment had a lower sensitivity of 
86%.15 Another study found that PoCUS had 
positive and negative predictive values (PPV, 
NPV) of 97% and 96% respectively for esti-
mating low CVP.16

Respiratory examination
Modern physical examination originated 

when the Austrian physician, Leopold Auen-
brugger, fi rst described chest percussion in 
1761.1 Auenbrugger’s technique continues 
to assist with the diagnosis of consolidation, 

effusion and masses. However, key compo-
nents of the respiratory examination have 
poor sensitivity and specifi city. For example, 
dullness on percussion has a sensitivity 
between 4 and 26 percent for predicting 
pneumonia.4 As a result there is increasing 
support for assessing respiratory disease 
with PoCUS.17 Compared with computed 
tomography (CT) as the gold-standard, 
physicians diagnosed pleural effusion 
and alveolar consolidation via physical 
examination with 61% and 36% accuracy 
respectively, while PoCUS yielded accuracies 
of 93% and 97% respectively.18 Furthermore, 
when assessing ambulatory patients with 
chronic heart failure, 81% of patients with 
no crackles on auscultation had a signif-
icant number of ‘B-lines’ seen with PoCUS, 
correlating with a higher New York Heart 
Association functional class and higher 
NT-proBNP levels.19 Similarly, in asymp-
tomatic rheumatoid arthritis patients, PoCUS 
had a sensitivity of 89% for diagnosing inter-
stitial lung disease (ILD) when compared 
with high resolution CT,20 while fi ne crackles 
on auscultation was only 60% sensitive for 
diagnosing biopsy-proven ILD in symp-
tomatic patients.21 Finally, PoCUS was able 
to differentiate between asthma, pulmonary 
embolism, pneumothorax and pneumonia 
in 90.5% of patients with acute respiratory 
failure in the intensive care unit.22

Abdominal examination
Examination of the abdomen includes 

assessment for organomegaly and ascites. 
Compared with a gastroenterologist experi-
enced in ultrasound, experienced physicians 
using traditional physical examination 
underestimated the vertical liver span (VLS) 
by an average of 6.7cm, with a wide interob-
server variability. In contrast, medical 
students using PoCUS after 10 hours of 
training overestimated the VLS by 1.5cm.23 
Physical examination is equally challenging 
for determining the spleen size, with sensi-
tivities ranging between 0 and 64 percent 
for palpation compared with conventional 
ultrasound.24 PoCUS, when compared to 
conventional ultrasound, has a difference 
in mean spleen measurement of 0.6cm.25 
Physical techniques for assessing ascites are 
arguably better than for liver and spleen size, 
with one study fi nding the fl uid wave as the 
best technique, with a PPV of 95% and NPV 
of 51%. However, in the same study, PoCUS 
was superior with a PPV of 95% and a NPV 
of 86%, and allowed for safer paracentesis.26 

ARTICLE



48 NZMJ 27 January 2017, Vol 130 No 1449
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Compared with conventional ultrasound, 
detection of abdominal aortic aneurysms via 
abdominal palpation has a sensitivity of 68% 
and specifi city of 75%,27 while PoCUS has a 
sensitivity of 93% and specifi city of 97%.28

Neurological examination
PoCUS is possibly most limited for 

assessing neurological disorders, although 
it still has useful applications. In patients 
presenting with transient ischaemic attack 
or stroke, auscultation for carotid athero-
sclerosis has a PPV of 25% and a NPV of 
99% when compared with conventional 
ultrasound.29 In contrast, non-sonographers 
using PoCUS were comparable to sonog-
raphers using conventional ultrasound, 
with 90% agreement for plaque presence.30 
While direct ophthalmoscopy to assess 
papilledema is challenging for non-ophthal-
mologists,31 PoCUS-guided measurement of 
the optic nerve sheath diameter has a PPV 
of 95.4% and a NPV of 100% for predicting 
raised ICP in the emergency department.32

What does this 
mean for traditional 

physical examination?
With even brief training, PoCUS appears 

to be superior to many aspects of the tradi-
tional physical examination in arriving at 
the correct diagnosis. In addition to diag-
nostic accuracy, PoCUS has many other 
benefi ts. Firstly, it may reduce the need for 
further investigations, such as CT scans, 
resulting in reduced healthcare costs and 
patient harm.33–35 Secondly, PoCUS is likely 
to enhance rather than detract from the 
doctor-patient relationship by allowing the 
patient to visually share in the diagnostic 
process. Indeed, previous studies have 
confi rmed increased patient satisfaction 
using PoCUS.34,36 Thirdly, unlike traditional 
physical examination, PoCUS produces 
digital images that can be shared with 
experts for a second opinion, integrated 
with the electronic health record, and in the 
future, have decision-support tools applied 
to aid diagnosis.37,38 Finally, because timely, 
accurate diagnoses can be made at the point-
of-care, PoCUS may reduce the length of 
inpatient stay.39,40

This raises the issue of why we have 
not come to integrate PoCUS into internal 
medicine education and practice. Perhaps the 

most signifi cant obstacle to routine PoCUS 
use is physicians themselves. Historically, 
medicine has been slow to modify time-hon-
oured practices. Auenbrugger’s percussion 
technique was not widely accepted until 
being popularised by Jean Corvisart over 
40 years after its discovery,1 and Laennec’s 
stethoscope was claimed to unnecessarily 
separate the physician from the patient.41 
However, a number of institutions, such as 
Harvard Medical School and the University 
of South Carolina have successfully 
implemented ultrasound curricula for under-
graduates and graduates.6,42

Access to ultrasound devices remains 
a barrier, however, smartphone-based 
devices can cost as little as $199 per month.43 
Moreover, an economic analysis has 
suggested that implementation of PoCUS is 
cost-effective in internal medicine.44 There 
is also theoretical concern that widespread 
use of PoCUS will lead to unnecessary 
investigations because of false positive 
fi ndings.6 However, as previously noted, 
cardiologists were less likely to request 
further tests when using bedside echo-
cardiography to complement physical 
examination.12 Furthermore, patients who 
underwent PoCUS to assess abdominal pain 
in the emergency department were less 
likely to undergo further investigation than 
those who did not.34 Another concern is 
missed diagnoses due to overconfi dence in 
one’s ultrasound skills.6 Although this is a 
potential source of error,45 unlike traditional 
physical examination techniques, PoCUS 
is electronic, allowing the images to be 
reviewed for a second opinion or audited for 
quality improvement.

As physicians, our primary role is to 
diagnose and treat medical conditions. With 
the growing body of evidence presented in 
this article we feel that in PoCUS, there is 
an accurate, cost effective and patient-ac-
ceptable tool to aid us in more effectively 
completing this task. Therefore, we suggest 
a novel approach to examining patients in 
internal medicine, combining only the most 
useful and evidence-based clinical signs 
with complementary PoCUS techniques.46 
Additionally, the pace at which this fi eld is 
evolving begs for broad updates in medical 
school curricula, teaching hospitals, internal 
medicine training programs and continued 
medical education. Importantly, PoCUS 
is user-dependent and as its use becomes 
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more mainstream, robust guidelines 
around competency, appropriate use and 
limitations must be put in place. As other 
specialties continue to embrace this fi eld, 
we must complete our own, internal medi-
cine-specifi c research comparing different 

combinations of clinical and ultrasound 
techniques with regards to predictive values, 
patient outcomes and cost. This should 
provide the evidence for a paradigm shift in 
what is rapidly becoming the new standard 
in physical diagnosis.
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An overview of 
pharmacoepidemiology 
in New Zealand: medical 
databases, registries and 
research achievements

Prasad S Nishtala, Henry C Ndukwe, Te-yuan Chyou, Mohammed S 
Salahudeen, Sujita W Narayan

Pharmacoepidemiology is an evolving 
area of research and was recognised 
as a distinct discipline in the early to 

mid-1980’s. An interface between clinical 
epidemiology and pharmacology, pharma-
coepidemiology benefi ts from methodology 
derived through epidemiology to examine 
drug effects in populations. Pharmacoepi-
demiology encompasses themes including 
pharmacovigilance, drug policy, post-mar-
keting assessment of effectiveness and safety 
of medicines, cost-effectiveness and ratio-
nale use of medicines among other themes 
of research.1

There is growing interest in pharmacoep-
idemiology because randomised controlled 
trials (RCTs) used for registration purposes 
are typically underpowered to reveal safety 
signals for rare events. Furthermore, for 
operational or ethical reasons, it may not be 
feasible to conduct RCTs in special popu-
lations such as the very old and the very 
young, and for a duration long enough to 
capture all safety end points. Advances 
in pharmacoepidemiology have not only 
overcome the boundaries of generalisability 
but also extended the time for follow-up to 
study rare adverse events.1

History of data 
collections and 

pharmaco-
epidemiology in 

New Zealand
Prior to national electronic data collec-

tions and registries in New Zealand, there 
was little pooled health data available on a 
national scale to conduct pharmaco-
epidemiological studies. 

Before the Second World War, the 
Department of Statistics was accountable 
for compiling mortality data. The infor-
mation ascertained in death registration 
forms (known as BDM28) was used by 
government for analysis and planning. In 
1948 the responsibility of registering deaths 
was transferred to the Ministry of Health 
(MoH) and the mortality collection was later 
assigned a National Health Index (NHI) by 
MoH in 1988.2 

Registries such as the New Zealand Cancer 
Registry (NZCR) is managed by New Zealand 
Health Information System (NZHIS) and 
achieved a nationwide success of over 

ABSTRACT
Pharmacoepidemiology is an eclectic blend of epidemiology, clinical pharmacology and biostatistics. In 
New Zealand there have been recent advances in pharmacoepidemiology to examine drug utilisation, 
monitor adverse drug events and complement pharmacovigilance. This paper attempts to describe the 
past, present and future of pharmacoepidemiology, particularly in the area of translational research with 
a particular focus on medicine use and safety. New Zealand is well-positioned globally to make significant 
contributions to the knowledge base of drug safety in real-world settings.
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90% coverage in 1972.2 Health Benefi ts 
Limited (HBL), through the MoH, managed 
procurement and supply-chain data 
before the introduction of Pharmaceutical 
Management Agency Limited (PHARMAC).3 

Roberts and Norris published fi ndings 
based on the HBL data, which showed 
variations and changes in antidepressants 
dispensing in New Zealand between 1993 
and 1997.4 Subsequently, Nishtala and 
colleagues have published several drug utili-
sation studies analysing the pharmaceutical 
collections (Pharms) supplied by PHARMAC.5

Pharmacovigilance in New Zealand
Pharmacovigilance is a unique area of 

pharmacoepidemiology concerning moni-
toring and reporting of adverse effects of 
medicines and therapeutic devices. The New 
Zealand Pharmacovigilance Centre (NZPhvC) 
is the epicentre for monitoring adverse reac-
tions in New Zealand. The NZPhvC currently 
operates two main programmes: (1) Centre 
for Adverse Reactions Monitoring (CARM) 
and (2) Intensive Vaccine Monitoring 
Programme (IVMP).

The Intensive Medicines Monitoring 
Programme (IMMP) based in Dunedin was a 
branch of the CARM from 1977 until 2013.6 
IMMP established cohorts from prescription 
data, collected event information and 
developed a unique methodology known 
as Prescription Event Monitoring (PEM). 
PEM cohorts contained information, 
supplied by pharmacies, from prescrip-
tions for medicines that have been selected 
for monitoring. MoH superintended IMMP 
coordination through CARM, however, 
some dispensing data entries were recorded 
retrospectively and affected collations as 
pharmacists were provided with hand-
written forms to enter information on 
dispensed prescriptions, and these were 
to be returned through pre-paid postage 
envelopes.6 IMMP made several signifi cant 
contributions to pharmacovigilance in New 
Zealand, performing in-depth epidemio-
logical investigations relating to the safe use 
of medicines and introduced programmes 
such as the Medication Error Reporting 
Programme (MERP).7 

New Zealand’s 
national collections

Several national collections held by 
governmental organisations provide 
signifi cant epidemiological data useful 
for population studies. Big data coverage 
in New Zealand comprises a nationwide 
collection of prescription claims or reim-
bursement data, industry-based and 
wholesale or supplier warehouse databases. 
Data holdings can also be medical, hospital 
or administrative records and events or 
disease-based registers. Table 1 displays a 
list of New Zealand databases used in popu-
lation-based research. 

Methodological 
considerations

Pharmacoepidemiologcal studies are 
observational in nature, and hence suffer 
from confounding and bias. In the last few 
decades, advances in pharmacoepidemi-
ology has encouraged novel methods of 
adjusting for confounding and bias.9 In 
New Zealand, studies have progressed from 
examining trends in medicine utilisation to 
using apposite statistical models to examine 
health outcomes such as mortality, hospi-
talisation and use of primary care services. 
Access to advanced statistical software 
has encouraged use of predictive models 
and propensity score matching or inverse 
propensity score weighting, which to some 
extent mimics the process of randomisation 
in retrospective cohort studies. 

In most observational studies, 
confounding variables typically include 
socioeconomic variables, time independent 
(sex, ethnicity etc.) and time varying 
cofounders (frailty etc.) and multi-mor-
bidity.10 Propensity scores (PS) are now 
increasingly being used to ensure distri-
bution of confounding variables is the same 
in the exposed (treated) and the unexposed 
group (untreated). In propensity weighting, 
weights are applied to the exposed (1/PS) 
and the unexposed (1/(1-PS)) so that the 
overall distribution of the PS scores is the 
same in both groups. Individuals with a 
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Table 1: National collections and registers relevant to pharmacoepidemiology research.

Name Alternative 
nomenclature

Brief description

National claims and collections

Mortality collection Mortality 
database

Confirmed deaths managed by the New Zealand Ministry of Health (MoH) and was first assigned Nation-
al Health Index (NHI) in 1988. 

New Zealand Health Information System data 
warehouse

NZHIS Maintains datasets including Mortality data, NMDS, NZCR.

National Minimum Dataset NMDS NMDS is a national collection of public and private hospital discharge information, including coded 
clinical data for inpatients and day patients.

New Zealand Cancer Registry NZCR NZCR provides data for cancer incidence and survival studies, public health research, monitoring screen-
ing programmes and policy formulation.

General Medical Subsidy Claims GMS GMS claim holds information on subsidies paid to reduce consultation cost with general practitioners for 
children under 15 years of age or subsidy/community card holders.

Medicines Monitoring database M2 Medicines and safety data held by New Zealand Medicines and Medical Devices Safety Authority (Med-
safe).

Pharmaceutical Claims Collection (Pharmaceu-
tical Management Agency (PHARMAC) collects 
and manages data through MoH)

Pharms 
Datamart

Holds dispensing data on medicines claims for prescribed dispensings that are subsidised by PHARMAC.

Primary Health Organisation enrolment 
database

PHO Holds individuals’ data for primary healthcare (Primary Care visits).

Laboratory Collection Labs Holds data on laboratory test carried out in individuals. Labs data reporting was enforced from July 
1994. 

National Non-Admitted Patient Collection NNAP Maintains data on non-institutionalised cases in healthcare facilities.

National Maternity Collection NMC Holds data on maternal deliveries.

Programme for the Integration Of Mental 
Health Datamart

PRIMHD Holds data on mental health status of those accessing healthcare.

Intensive Medicines Monitoring Programme 
(Part of New Zealand Pharmacovigilance 
Centre (NZPhvC) or Programme with Centre for 
Adverse Reaction Monitoring (CARM) including 
Prescription Event Monitoring)

IMMP database CARM held dispensing data for signal detection for more than three decades (1977–2013).

Client Claims Processing System CCPS The CCPS holds data which accounts for disability support events in community dwelling older people.

Events and disease-based registers

Births, Deaths and Marriages Register BDM Held by MoH.

Virtual Diabetes Register VDR Specific algorithm is used to extract VDR data from NMDS database.

National Immunisation Register NIR Holds individual level data on immunisation.

National Cervical Screening Programme 
Register 

NCSP Cervical cancer screening database which holds data and some clinical information on females signed 
up to the Programme.

Australian & New Zealand Hip Fracture Register Hip Fracture 
Register

Piloted in New Zealand.

Electronic medical (health) records

Hospital Medical Records HMR A keep of medical records including those prescribed for hospitalised patients.

Medication Error Reporting Programme (MERP) MERP database Online reporting system maintained by NZPhvC which holds core information on the medicine, medica-
tion error and detail characteristics on factors that precipitated the recorded outcome.

Administrative databases

Aotearoa New Zealand Health Tracker ANZHT Administrative data used in research work to estimate prevalence of common public health diseases like 
gout in population studies.

EpiSurv records (maintained by the Institute of 
Environmental Science and Research)

ESR Mandatory reporting of notifiable diseases that have been reported to Medical O� icers in the healthcare 
sector.

New Zealand Deprivation (NZDep) dataset NZDep index NZDep index is a composite deprivation score, extracted independently from information contained in 
census data, which compares socioeconomic positions of small area mesh-blocks between 60–110 peo-
ple based on their location within a given time frame. Score of 1 (least deprived) to 10 (most deprived).8
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high PS score have covariates that favour 
the use of the treatment, and lower PS 
scores suggest that individuals are drawn 
away from the treatment. Therefore, in 
order to achieve the covariate-balancing, 
the PS-weighting method is designed to 
weight down data from over-represented 
individuals and vice versa for data from 
under-represented individuals.

Pharmaco-
epidemiological 
studies in New 

Zealand
Drug safety studies

Several drug safety studies have been 
conducted using the routinely collected 
national data in New Zealand, and have 
been able to associate medicine used with 
health outcomes at a population level.

Winnard et al utilised the Aotearoa New 
Zealand Health Tracker (ANZHT) population 
data to examine the overall prevalence of 
gout, and identifi ed a high prevalence in 
the entire Aotearoa New Zealand popu-
lation, particularly among Māori and Pacifi c 
people.11 Similarly, a high co-prevalence of 
gout, diabetes and cardiovascular disease 
in the same population was identifi ed in 
a later study.12 A nationwide nested case-
control study by Blank et al used data 
linkage over four years and identifi ed that 
the use of a proton pump inhibitor was 
associated with a signifi cantly increased 
risk of acute interstitial nephritis.13 Another 
nested case-control study using data linkage 
investigated the association of statin and 
risk of rhabdomyolysis and highlighted that 
the absolute risk of rhabdomyolysis in a 
general population of simvastatin users is 
very low.14 In 2009, Mehta et al examined the 
optimal clopidogrel therapy with the help 
of national health databases and concluded 
that clopidogrel coverage following percu-
taneous coronary intervention improved by 
7% across sociodemographic groups after 
funding restrictions ceased.15

The Research in Pharmacoepidemiology 
(RiPE) group,16 has published copious studies 
covering drug safety using Pharms dataset 
and other datasets such as the NMDS, 
Primary Care visits, Mortality collection 
and NZDep index for older individuals aged 

65 years and above. Among these were 
some landmark studies, which examined 
the impact of Drug Burden Index (DBI), 
a measure of exposure to anticholinergic 
and sedative medications, on geriatric 
adverse drug events including falls, and 
another study which compared the haem-
orrhage-risk associated with anticoagulants 
in older New Zealanders on a propensity 
score matched, population-level cohort.17,18 
The later study concluded that the risk of 
any haemorrhage and intracerebral haem-
orrhage was lower in dabigatran users 
compared to warfarin users.18

Drug utilisation studies using 
national health collections data

Literature search in Ovid MEDLINE and 
EMBASE identifi ed 19 studies that have 
recently been published on pharmacoepi-
demiology using national health collections 
data. These studies are listed in Supple-
mentary Table 1 (page 59). In addition to 
these, several other studies have examined 
utilisation patterns of various medicines, 
which can potentially guide future policy 
directions. 

In 2005/6 Norris et al conducted a 
cross-sectional study using dispensing data 
linked with national datasets to investigate 
equity in statin utilisation among different 
ethnic groups and found that in contrast to 
results from other previous studies, statin 
use approximately matched the pattern of 
need.19 Another study on health services 
utilisation by ethnicity variations was 
conducted by Wheeler et al, using the NZHIS 
via the Patient Information Management 
System (PiMS also known as iPM).20 This 
study highlighted the variations in psychi-
atric inpatient representation, diagnosis and 
compulsory treatment across ethnic groups 
and socioeconomic status. Using toxico-
logical and coronial databases between 
2001 and 2005, Gallagher et al concluded 
that restricted access to work-related chem-
icals and stricter prescription/dispensing 
controls for antidepressants such as tricyclic 
antidepressants may reduce self-poisoning 
in New Zealand.21 

In 2001, two studies reported the use of 
HBL data supplied by PHARMAC on subsi-
dised dispensing of antidepressants between 
1993 and 1997, and examined the regional 
differences4 and changes22 in the prescribing 
of antidepressants in New Zealand. The fi rst 
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study concluded that regional differences 
in anti-depressant prescribing are large, 
and later highlighted that the use of newer 
agents was contributing to increased overall 
use of anti-depressant medication and 
government expenditure in New Zealand. 
The earliest direct national estimates of 
diagnosed congestive heart disease prev-
alence (2008), by sociodemographic status 
was undertaken in New Zealand in 2011.23 
Following this, a recent study examined the 
current epidemiological trends of leprosy 
in New Zealand for a 10-year period (2004 
to 2013) to raise awareness among the 
health professional community and used 
the EpiSurv national surveillance database, 
administered by the Institute of Environ-
mental Science and Research (ESR).24

Registry-based studies
Population-level registry-based studies are 

a newer approach to pharmacoepidemio-
logical studies in New Zealand, in particular 
the Cancer Registry. The incidence trends 
for 18 adult cancers, by ethnicity and socio-
economic status was examined and found 
disparities between the different cancers 
among ethnic groups.25 Another recent 
study examined the prevalence of statin 
discontinuation in individuals aged 75 years 
and older with a diagnosis of cancer, in the 
last year of life.10 This study revealed that 
statins are more likely to be discontinued in 
older individuals with a diagnosis of cancer 
compared to those without cancer. This 
association hints at a plausible trend that 
having cancer is a more legitimate reason 
for discontinuing statins compared to other 
life-limiting conditions, knowing that the 
end-of-life is more predictable for indi-
viduals with cancer than individuals with 
other life-threatening diagnoses.

The National Cervical Screening 
Programme Register (NCSP-R) was used to 
identify women aged 20–69 years of age 
with an index high grade cytology report 
from 2009–2011, investigating pre-vacci-
nation benchmark prevalence for Māori 
and non-Māori women, and identifi ed 
long-term effects of vaccination to be similar 
in the two groups.26 Additionally, Grant et 
al identifi ed associations between parental 
intentions and the subsequent timeliness 
of infant immunisation using the National 
Immunisation Register.27

The Virtual Diabetes Register was used to 

compare the prevalence of diagnosed and 
undiagnosed diabetes and prediabetes in 
New Zealand. In this study, the authors have 
summarised and compared regional and 
national diabetes prevalence surveys under-
taken in New Zealand since the late 1960s.28

interRAI (international Resident 
Assessment Instrument)

From 1st July 2015, it has been mandatory 
that all residential care facilities start 
using the suite of health and support needs 
assessment tools known as interRAI, in 
particular the interRAI Long-Term Care 
Facilities Assessment System (LTCF).29 It 
targets people over the age of 65 years 
who require needs assessment for access 
to long-term publicly funded services. A 
recent study highlighted the user expe-
rience of interRAI assessment tools in New 
Zealand and explored clinicians’ percep-
tions and experience of using interRAI 
electronic assessment tools, highlighting 
some barriers that need to be overcome 
prior to adopting the tool.

Challenges and 
opportunities in 
New Zealand for 

pharmaco-
epidemiological 

research 
Challenges

In 2006, Gauld & Goldfi nch highlighted 
noteworthy limitations with the New 
Zealand health data collections. Concerns 
were raised regarding the standardisation 
of data collection systems, diffi  culties with 
information exchange and insuffi  cient gover-
nance of information maintaining systems.30 

While population-based datasets eliminate 
cost and time constraints, completeness 
and validity of the datasets are of a global 
concern. The New Zealand administrative 
databases are frequently utilised, and their 
accuracy and completeness has been tested 
in few observational studies. 

Opportunities
The New Zealand health sector holds and 

maintains rich observational health care 
data that are valuable for evaluation of 
health outcomes. Health care data describe 
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large patient populations and provide prom-
ising research opportunities for proactive, 
longitudinal surveillance of the safety and 
effectiveness of medicines. New Zealand can 
make major contributions to the knowledge 
base of medicines use and health outcomes 
in real-world settings. Appropriate quality 
and relevant data for monitoring health-re-
lated outcomes will enable opportunities 
for pharmacoepidemiological research and 
developments in policies, services, prac-
tices and quality of life for all individuals 
accessing healthcare in New Zealand. 

Conclusions
Pharmacoepidemiology is an evolving 

scientifi c discipline that offers a number of 
advantages to evaluate medication safety 
in a large population for a long period of 
follow-up, with good generalisability. New 
Zealand is well-positioned globally to make 

signifi cant contributions to the knowledge 
base of outcomes on the quality of medicine 
use in real-world settings. There is an 
increased recognition by various stake-
holders, including Medsafe and PHARMAC, 
that a rapid increase in the quantity, diversity 
and accessibility of patient data will provide 
unprecedented opportunities for rapid 
assessment of drug safety, monitoring phar-
maceutical policies, examining healthcare 
utilisation and decision-making relevant 
to all individuals accessing healthcare in 
New Zealand. This viewpoint article high-
lights the scope for methodological advances 
for performing pharmacoepidemiological 
studies in New Zealand. In conclusion, the 
future of pharmacoepidemiology in New 
Zealand requires an integrated development 
of models to capture outcome data, particu-
larly on safety endpoints, and the integration 
of statisticians and epidemiologists on the 
need to improve designs and methodology in 
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Supplementary Table 1: Summary of studies using claims dataset in New Zealand.

Author, 
year Study design Setting/ 

participants
Mean (SD) 
age (years)

Study 
duration Outcome(s) studied Conclusion Statistics 

Ndukwe 
et al, 
20151

Open cohort Popula-
tion-based, ≥65 
years (n=9,684)

79.4 (6.6) 3 years Utilisation changes 
measured yearly in DDD/
TOPD by di� erent weights 
of Donepezil

Donepezil utilisation 
increased from 5.2 to 8.2 
DDD/TOPD between 2011 
and 2013, while donepezil 
and beta-blockers con-
comitant use decreased 
(17.9% to 5.1%) of total 
users

ANOVA and 
Student t-tests

Ndukwe 
et al, 
20162

Inception cohort Popula-
tion-based, ≥65 
years (n=1,999)

79.5 (6.4) 3 years TTFD (months), adherence 
(VMPR) and persistence 
(by patient visits and 
dispensing’s)

Median TTFD = 12.4±0.6 
months. Adherence (using 
VMPR) was 89.6% for gap 
of ≤31 days. Donepezil 
non-adherents discontin-
ued 2.2 times faster than 
adherents

Survival curves 
and Cox regres-
sion

Ndukwe 
et al, 
20143

Retrospective 
cross-sectional 
study

Popula-
tion-based, ≥65 
years

75.4 (0.1) 9 years Utilisation changes mea-
sured yearly in DDD/DOPY

Utilisation rates and CV 
measures across DHBs. 
Between 2005 and 2013, 
Tairawhiti DHB had the 
widest CV (20.5%)

CV and Gamma 
regression

Ndukwe 
et al, 
20164

Retrospective 
cross-sectional

Popula-
tion-based, ≥65 
years

75.4 (0.1) 9 years Utilisation changes mea-
sured yearly in DDD/TOPD

Increased utilisation (from 
159.4 to 195.3 DDD/TOPD)

Linear regression

Nishtala 
et al, 
20155

Cross-sectional Popula-
tion-based, ≥65 
years

78.1 (7.8) 9 years Utilisation of  PPI Overall PPI utilisation 
showed a 26.7% increase 
from 2005 to 2013

Trend analysis

Nishtala 
et al, 
20146

Population-based 
study

Popula-
tion-based, ≥65 
years

74.7 1 year Impact of DBI on fall-re-
lated hospitalisations, 
GP visits and all-cause 
mortality

Polypharmacy and 
exposure to  DBI drugs are 
independently associated 
with an increased risk of 
fall-related hospitalisa-
tions, frequency of GP 
visits and mortality

Negative bino-
mial regression, 
Survival analyses

Nishtala 
et al, 
20147

Population-based 
study

Popula-
tion-based, ≥75 
years

- - Exploring potentially inap-
propriate medicines use

Potentially inappropriate 
medicines were identified 
in 42.7% of study partic-
ipants

Poisson regres-
sion

Nishtala 
et al, 
20158

Cross-sectional Popula-
tion-based, ≥65 
years

- 9 years Utilisation of  analgesic 
medications

Analgesic utilisation 
increased by 5.44% from 
2005 to 2013

Trend analysis

Nishtala 
et al, 
20159

Cross-sectional Popula-
tion-based, ≥65 
years

- 9 years Prevalence and trends of 
polypharmacy and hyper-
polypharmacy

Polypharmacy and 
hyperpolypharmacy were 
found to be higher in 2013 
compared to 2005 (poly-
pharmacy: 29.5 vs 23.4%, 
p<.001; hyperpolypharma-
cy: 2.1 vs 1.3%, p<.001)

Chi-squared test, 
multinomial 
regression

Nishtala 
et al, 
201610

New user design 
cohort

Popula-
tion-based, ≥65 
years

Warfarin 
cohort: 77.4 
(6.6)
Dabigatran 
cohort  77.3 
(6.4)

6 months Real world bleeding 
risks with warfarin and 
dabigatran

Risk of any haemorrhage 
and intracerebral haemor-
rhage was lower in dabig-
atran users compared to 
warfarin users

Propensity score 
matching, Cox 
regression

Salahu-
deen et 
al, 201511

Population-based 
study

Popula-
tion-based, 
≥65 years  
(n=537,387)

74.7 (7.6) 1 year Anticholinergic scales are 
associated with global 
adverse health outcomes 
such as hospital admis-
sions, falls, length of stay 
and GP visits

Anticholinergic burden 
scores obtained from each 
of the scales were associ-
ated with adverse clinical 
outcomes of interest

Negative binomi-
al regression
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Author, 
year Study design Setting/ 

participants
Mean (SD) 
age (years)

Study 
duration Outcome(s) studied Conclusion Statistics 

Salahu-
deen et 
al, 201512

Population-based 
study

Popula-
tion-based, ≥65 
years (n=2,248)

79.0 (8) 1 year Predict adverse anticho-
linergic-type events using 
patient characteristics

Anticholinergic burden 
was found to be a 
significant independent 
predictor for developing 
an anticholinergic event

Logistic regres-
sion

Metcalfe 
et al, 
201313

Population-based 
study

Popula-
tion-based, age 
groups; 0–14, 
15–24, 25–44, 
45–64 and ≥65 
years

- 1 year Variations in dispensing of 
specific medication groups 
by ethnicity

Variable but sizeable 
di� erences in medicines 
dispensed to Māori 
compared with non-Māori, 
and likely di� erences for 
Pasifika populations

Descriptive 
analysis

Metcalfe 
et al, 
201414

Population-based 
study

Popula-
tion-based

Median:  cat-
egory A = 48 
years (30–63)
category E 
= 71 years 
(61–78)

1 year Actual dispensing’s of 
publicly funded blood 
glucose test strips (SMBG) 
according to severity of 
disease

183,000 patients were 
dispensed diabetes 
medicines  during 2011 
and found variations in 
the use of SMBG between 
treatment groups

Descriptive 
analysis

Smith et 
al, 201015

Population-based 
study

Popula-
tion-based—age 
groups; 0–14, 
15–24, 25–34, 
35–44, 45–54, 
55–64, 65–74, 
≥75 years

- 2 years Diabetes prevalence and 
utilisation of healthcare 
services

Substantial di� erences in 
the prevalence of diabetes 
and in hospitalisation 
rates by ethnicity

Descriptive 
analysis

Narayan 
et al, 
201316

Retrospective 
cross-sectional 
study

Popula-
tion-based, 
≥65 years 
(n=537,387)

74.7 (7.6) 1 year Anticholinergic exposure 
using anticholinergic drug 
score, drug burden index 
and acetylcholinesterase 
inhibitors

Significant proportion 
of older people are 
exposed to medicines with 
anticholinergic properties, 
including those dispensed 
acetylcholinesterase 
inhibitors

Student t-test

Narayan 
et al, 
201517

Cross-sectional 
study

Popula-
tion-based, 
≥65 years 
(n=537,387)

74.7 (7.6) 1 year Prevalence of PIMs 40.9% of older people 
were prescribed PIMs with 
approximately half dis-
pensed ≥2  PIMs in 2011

Trend analysis

Narayan 
et al, 
201618

Cross-sectional 
study

Popula-
tion-based, ≥65 
years

- 9 years Utilisation of preventive 
medicines from 2005 to 
2013

Utilisation of  selected 
antithrombotics such as 
low-dose aspirin, clopi-
dogrel, dabigatran and 
statins increased over the 
9-year-study period and 
utilisation of dipyridamo-
le, warfarin and bisphos-
phonates decreased

Poisson regres-
sion

Narayan 
et al, 
201519

Cross-sectional 
study

Popula-
tion-based, ≥80 
years

84.9 (4.3) 10 years Utilisation of antihyperten-
sive medicines

75.31% of individuals were 
prescribed one or more 
antihypertensive medi-
cines in 2005, compared 
with 78.75% in 2014

Poisson regres-
sion

ANOVA analysis of variance; CV coe� icient of variation; DDD/TOPD defined daily dose per thousand older people per day; DHB District Health Board; DDD/
DOPY defined daily dose per DHB-older population per year; TTFD Time-to-first discontinuation; PPI proton pump inhibitors; DBI drug burden index; VMPR 
variable medication possession ratio; GP general practitioner; PIMs potentially inappropriate medicines.
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Pott’s puffy tumor
Satvinder Singh Bakshi

A 36-year-old male presented with 
headache, high grade fever and a 
swelling on his forehead for fi ve 

days. On examination a warm, tender 
swelling was seen on the forehead (Figure 
1). The CT scan revealed a collection in the 
frontal sinus associated with erosion of the 
anterior wall of the frontal sinus (Figure 
2). A diagnosis of Pott’s puffy tumor was 
made and the pus drained endoscopically 
through the nose. The patient was given 
intravenous broad spectrum antibiotics 
for six weeks and the symptoms resolved 
completely. The patient is asymptomatic at 
six months of follow-up. Pott’s puffy tumor, 
fi rst described by the surgeon Sir Percivall 

Pott, is a frontal osteomyelitis with asso-
ciated subperiosteal abscess of the frontal 
bone.1 It is most commonly due to frontal 
sinusitis. Presentation  includes headache, 
fever, periorbital or scalp swelling. Involve-
ment of the posterior table of the sinus can 
lead to intracranial extension manifesting 
either as epidural abscess, subdural empy-
ema or meningitis, involvement inferiorly 
can lead to orbital manifestations such 
as cellulitis or abscess.1 Sinus cultures 
are often polymicrobial and intravenous 
antibiotics are given for six to eight weeks. 
The drainage can be carried out through 
endoscopic sinus surgery.1

Figure 1: Patient with a frontal swelling [Arrow].
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Figure 2: CT scan showing a collection in the frontal sinus associated with erosion of its anterior wall 
[Arrow].

CLINICAL CORRESPONDENCE



64 NZMJ 27 January 2017, Vol 130 No 1449
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

The unexpandable lung
Elena Thampy, Sujith V Cherian

Case report

A 74-year-old man presented with 
complaints of shortness of breath 
and pleuritic chest pain. Chest X-ray 

revealed R sided pleural effusion, for which 
thoracentesis was performed. Thoracen-
tesis revealed fl uid to be an exudate (total 
protein 6g/dL, LDH 361U/L), which was 
lymphocyte predominant (87% on differen-
tial) and had no malignant cells on cyto-
logic evaluation. Post-thoracentesis chest 
X-ray revealed a right hydropneumothorax, 

(Figure 1) and a subsequent chest CT scan 
(Figure 2) demonstrated an air-fl uid level as 
well as pleural thickening. Hence, a diag-
nosis of lung entrapment was made. The 
patient underwent decortication, at which 
time Mycobacterium tuberculosis was 
isolated from the pleural fl uid, with com-
plete expansion of the right lung. Anti-TB 
treatment with Rifampin, Isoniazid, Pyra-
zinamide and Ethambutol was initiated and 
the patient at follow-up in two months is 
doing well. 

Figure 1: Chest X-ray showing R hydropneumothorax, post thoracentesis. 
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Figure 2: Chest CT scan showing air fl uid level (blue arrow) as well as pleural thickening (red arrow) 
consistent with lung entrapment. 

Unexpandable lung is the inability of the 
lung to expand to the chest wall allowing 
for normal visceral and parietal pleural 
apposition. The two types of pleural 
diseases that result in unexpanded lung 
are trapped lung and lung entrapment. In 
lung entrapment, the lung cannot expand 
fully because of an active disease such as 
malignancy or infection while in trapped 
lung—the lung cannot expand fully because 
of a remote infl ammatory process that has 
left behind a mature fi brous membrane.1 
Heidecker et al demonstrated that the 
unexpandable lung is the most common 

frequent cause of pneumothorax (pneu-
mothorax ex vacuo) after thoracentesis, 
which is believed to be due to paren-
chymal-pleural fi stulas that develop as 
a consequence of the reduced pleural 
pressure.2 In lung entrapment, insertion of 
a chest drain and treatment of the under-
lying disease is necessary, as otherwise it 
would progress to trapped lung.3 In our 
case, the patient had persistent symptoms 
in spite of chest tube placement—hence, 
decortication was performed and was 
initiated on anti-TB treatment.
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HaNDL syndrome: transient 
headache and neurological 
de� cits with cerebrospinal 

� uid lymphocytosis
Joseph Hutton, Daniel Wellington, Steven Miller

Case report

A 54-year-old woman presented to an 
emergency department (ED) out-
of-area with several days of bilat-

eral headache, mild meningism, nausea 
and vomiting. She had several short-lived 
episodes of migratory neurology; suffering 
patches of bilateral asymmetrical numbness, 
slurred speech, blurred vision and confu-
sion, which lasted from minutes to hours. 
There was no viral prodrome. She had a past 
medical history of infrequent migraine with 
aura. She had no regular medications, re-
ported minimal alcohol use and had no risk 
factors for immunosuppression or atypical 
infections. On initial presentation her obser-

vations, examination, blood tests (full blood 
count, renal and liver function, electrolytes, 
coagulation screen, CRP) and CT head were 
normal. Her symptoms settled with analge-
sia and she was discharged with a diagnosis 
of migraine.

She re-presented to the emergency 
department several days later with 
ongoing symptoms. She had since suffered 
several episodes of short-lived expressive 
dysphasia. Examination and blood tests 
were again normal. A lumbar puncture 
(LP) was performed for possible meningo-
encephalitis. This demonstrated a marked 
lymphocytosis, raised protein, minimal red 
cells and a normal glucose (Table 1).

ABSTRACT
We report the case of a 54-year-old woman with multiple presentations to the emergency department 
with severe headache, transient variable neurological deficits and normal investigations aside from CSF 
lymphocytosis. This represents a rare but under-diagnosed condition, transient headache and neurological 
deficits with cerebrospinal fluid lymphocytosis (HaNDL) syndrome.

HaNDL is an important di� erential diagnosis for headache. We summarise the current knowledge about its 
clinical course, diagnosis and typical investigation findings.

Table 1: CSF results for patients with comparable normal values.

CSF component Value Normal range

Appearance Clear and colourless Clear and colourless

White cells 428x10^6/L 0–5x10^6/L

Lymphocytes 98% N/A

Monocytes 2% N/A

Red cells 1x10^6/L 0x10^6/L

Protein 2.03g/L 0.15–0.45g/L

Glucose 3.0mmol/L 2.8–4.4mmol/L

Gram stain No organisms seen Nil organisms

Culture No growth a� er three days Nil growth
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She was commenced on IV Aciclovir. 
CSF viral PCR was negative for HSV, VZV 
and enterococcus, therefore Aciclovir was 
stopped and the patient discharged after 
resolution of symptoms.

Unfortunately, her symptoms returned 
and she re-presented the next day with 
ongoing severe headache and new episodic 
transient right-sided hemiplegia. The differ-
ential diagnoses were therefore broadened 
(Table 2). An MRI of brain, HIV test, auto-
immune screen and CSF immunoglobulins 
were also normal.

The otherwise normal investigations and 
symptoms led to the fi nal diagnosis of tran-
sient headache and neurological defi cits 
with cerebrospinal fl uid lymphocytosis 
(HaNDL) syndrome.

Discussion
HaNDL is a self-limiting headache disorder 

that typically lasts under three months1 but 
may rarely recur over the space of many 
years.2 It generally affects adults aged 
30–40 years, though can occur at any age, 
including children.1,3

It is characterised by:
• Episodic headaches, usually severe4

• Transient neurological defi cits 
involving different neurovascular 
territories1 including:
• Sensory symptoms (78%)
• Aphasia (66%)
• Motor symptoms (56%)
• Visual symptoms (8%)
• Confusion (very rare)

• CSF lymphocytosis1

• Normal neuroimaging, CSF culture 
and other tests for aetiology.5

Headaches typically last between several 
hours to days and are separated by symp-
tom-free intervals.1 Neurological defi cits can 
occur prior to, during or after headache. 
Prodromal symptoms, including fever, 
may also be present. Previous migraine is 
reported in roughly a third of patients.1 No 
long-term sequelae are seen.1

Investigations demonstrate raised CSF 
protein, lymphocytosis, normal glucose with 
frequently raised opening pressures.1,5–6 
Oligoclonal bands are absent.6 CSF changes 
resolve over time,5 and microbiological tests 
are typically normal.1 MRI and CT-head 
are usually normal.1,5 EEGs show transient 
focal slowing in affected hemispheres in the 
majority of cases.6,7 Single-positron emission 
CT scans (SPECT) can show hypoperfusion 
of brain areas during both symptomatic and 
asymptomatic phases and hyperperfusion of 
previously symptomatic areas.6,8

The aetiology of HaNDL remains 
unknown. Initially believed to be an atypical 
migraine,1,9 this view has fallen out of 
favour. Strong evidence is lacking for an 
infective cause, except rare inconsistent 
reports.1,10 

Conclusion
HaNDL is a rare and probably under-di-

agnosed disease. It should be considered in 
cases of recurrent presentations of previ-
ously presumed viral meningitis. Despite 
dramatic symptomology, it has an excellent 
prognosis and normally spontaneously 
resolves over several months. Its cause 
remains unknown.

Table 2: Differential diagnoses for recurrent severe headache, lymphocytosis and neurological symptoms.

Di� erential diagnoses for recurrent severe headache, lymphocytosis and neurological symptoms

Migraine variants Lyme disease Neurosyphilis Neurobrucellosis

Granulomatous and 
neoplastic arachnoiditis

Varicella-zoster/her-
pes simplex enceph-
alitis

CNS vasculitis Recurrent encephali-
tis (MELAS, anti-NMDA 
receptor encephalitis

CNS mycoplasma 
infection

Benign recurrent lym-
phocytic meningitis

Neurolupus HaNDL

Reversible cerebral va-
soconstrictive syndrome

Drug-induced aseptic 
meningitis

Posterior reversible en-
cephalopathy syndrome
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CPR decision making in the 
hospital setting 

Katherine Bloomfield, Xu Wang, Martin Connolly

In an attempt to improve completion of 
cardiopulmonary resuscitation (CPR) 
forms in acute hospitals, many district 

health boards (DHBs) have improved the 
clarity of documentation. Current forms 
within our DHB were introduced in 2015, 
and when adequately completed, allow doc-
umentation of various levels of care/inter-
vention to be easily communicated between 
health professionals. 

We conducted a small audit on completion 
of CPR forms within our older adult reha-
bilitation wards (mean age 88 years) before 
introduction of the new CPR forms, and 
found that 28 of 41 (68%) patients had docu-
mented CPR decisions (unpublished audit). 
Twenty-three of these (82%) were completed 
as ‘not for resuscitation’, however, only 
seven (30%) had been discussed with 
patients or family members. 

We recently conducted a repeat audit 
of CPR documentation to assess whether 
improved forms has led to improved docu-
mentation on one rehabilitation ward. 
Within this audit we also had information 
regarding patient frailty status. Fifty-six 
notes were reviewed (mean age 87 years, 
26 (46%) of which were frail). CPR forms 
were completed in 35 (63%). We found no 
signifi cant differences in age, sex, frailty 
level (Reported Edmonton Frailty Scale1), 
medication number or Charlson Comor-
bidity Index2 (mean 1.7) between those 
having completed documents and those not 
(Chi-squared test for categorical data, T-test 
for comparing means between groups): 
ie, CPR completion was not preferentially 
documented in those older, frailer or with 
greater comorbidities. Further, of those that 
did have CPR documentation, 12 (34%) were 
for ‘full CPR’ resuscitation, and 23 (66%) for 
active resuscitation but with variable limits 
documented. Of those who were for full CPR, 
only one patient had this discussed with 
them. A limitation of this study was the very 
small sample size. 

We wonder whether it is easier to assume 
the default position of documenting a 
patient for full CPR rather than engaging 
in potentially diffi  cult conversations. This 
however, may not be in the patients’ best 
interests or wishes. Of those for active but 
limited resuscitation, a greater number 
of discussions occurred with patients 
at 11 (48%), but even this was less than 
ideal. When specifi cally looking at the 
frail subgroup (n=26), 18 (69%) had docu-
ments completed and six of these were for 
full resuscitation. None of these decisions 
were discussed with the patient. We do not 
believe these decisions were necessarily 
incorrect. We do believe that good medical 
practice should include discussions about 
these issues with patients, particularly so in 
frail, older adults. 

These results are unsurprising, and are 
consistent with overseas studies. In the 
2012 UK National Confi dential Enquiry 
into Patient Outcome and Death (NCEPOD) 
report,3 only 10% of patients had CPR 
documentation at admission, with CPR 
status considered in 13% at the time of fi rst 
consultant review. Brown et al reviewed 
clinical notes of 99 older adults in South 
Australia, fi nding only one third had current 
documentation, which was frequently 
ambiguous. Decisions regarding CPR have 
been particularly prominent in the UK, 
where doctors now have a legal duty to 
consult with and inform patients if placing 
a do not resuscitate (DNR) order. This 
landmark decision by England’s Court of 
Appeal was made after the family of Janet 
Tracey, who died in 2011, went to judicial 
review after neither she nor the family were 
consulted when a DNR order was placed.4 In 
the UK at least, the issue that such conver-
sations may cause distress is no longer a 
suffi  cient (legal) reason not to engage with 
the patient or appropriate family members. 
Aside from the potential legal ramifi cations, 
there is overseas evidence that older adults 
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wish to be involved with, and informed of 
resuscitation decisions.5,6 

Completion of CPR and other related docu-
ments rely on much more than an adequately 
constructed document, although this is obvi-
ously the fi rst step. Decisions are frequently 
complex and emotionally challenging. This 
makes it time consuming for already busy 
doctors. What are the barriers to adequate 
completion in New Zealand? Do we equip 
doctors to perform this task? Sulmasy et al7 
suggests not: investigators found physician 
confi dence about discussing DNR orders was 
lower than for other medical discussions. 
Addressing these issues will go some way to 
improving this important aspect of health 
care. Meanwhile, Barbara Hayes8 proposes a 
clinical model on which to base these ethical 

diffi  cult discussions and decisions. She 
recommends three steps: 1) judging patient’s 
illness and expected response to CPR; 2) 
considering the ethical implications of CPR/ 
no CPR; 3) discussion with patient and/or 
family. Further details of her discussion goals 
can be found in her publication. 

This problem is not going away: lifespan is 
increasing, and numbers of the very old are 
increasing faster than other age groups.9 In 
patients over 85 years, 29% of deaths occur 
in acute public hospitals in New Zealand.10 
Part of our role as doctors is to ensure 
patients die with dignity and a full grasp of 
the information relevant to the patient’s/
family’s wishes will help in this regard. We 
believe improving CPR documentation will 
assist in achieving this goal. 
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Low uptake of maternal 
vaccination in noti� ed 

pertussis cases aged less 
than 20 weeks

Gary Reynolds, Nicola Grant, Simon Thornley, Michael Hale

Pertussis (whooping cough) is character-
ised by a prolonged illness with severe 
forceful coughing occurring in parox-

ysms, leading to vomiting, cyanosis and can 
be fatal. Pertussis in infants under one year 
old can be severe—60% of cases are hospi-
talised, and 90% of the all fatalities occur in 
this age group.1,2 The highest risk period for 
pertussis for infants is in the fi rst six months 
of life before the primary series of immuni-
sations is completed. 

A recent viewpoint in NZMJ3 showed that 
immunisation coverage and timeliness are 
important, but that maternal vaccination 
was also key to protect very young infants 
from pertussis as the New Zealand immu-
nisation rate approaches the World Health 
Organisation (WHO) and New Zealand 
government target of 95%. Recent literature 
has shown pertussis vaccination during late 
pregnancy can provide antibody trans-
ferred across the placenta, and this passive 
immunity confers protection to the infant 
during their fi rst months of life.4 Such an 
approach was introduced in 2011 in certain 
New Zealand regions in response to the 
recent pertussis epidemic as an emergency 
measure. The initiative was subsequently 
incorporated into the New Zealand immu-
nisation schedule in 2013 with the maternal 
dose of tetanus, diphtheria and acellular 
pertussis (Tdap - Boostrix®, GSK) vaccine at 
28–38 weeks gestation. 

The actual rate of uptake for maternal 
vaccination is unknown, with estimates 
as low as 13%.5 The data are not yet 
captured on the National Immunisation 

Register (NIR) and estimates based on GP 
vaccine claims to the Ministry of Health are 
considered unreliable. 

We have carried out a preliminary 
analysis of the vaccine histories of pertussis 
cases aged less than 20 weeks notifi ed to 
Auckland Regional Public Health Service 
(ARPHS). Twenty weeks corresponds to 
the period of increasing de novo immunity 
from the primary series of immunisations.6 
ARPHS receives and investigates all direct 
laboratory, GP and hospital notifi cations for 
pertussis cases within the greater Auckland 
region across all three metropolitan district 
health boards (DHBs). 

Since 1 April 2015, if the case was aged less 
than 20 weeks, then contact is made with 
the mother to determine if Tdap had been 
given during later stages of pregnancy, and 
whether this was offered or discussed by the 
lead maternity carer (LMC). Maternal vacci-
nation of Tdap is confi rmed by contact with 
the mother’s general practice. If the mother 
was not offered Tdap, the LMC is then 
contacted to discuss any barriers to vacci-
nation. Information and links to printable 
patient pamphlets are also provided.

For the 12 months from 1 April 2015 to 
31 March 2016, there have been 18 labo-
ratory confi rmed pertussis cases aged less 
than 20 weeks reported in the Auckland 
region. The histogram for the age at proven 
pertussis diagnosis (notifi cation) for the 18 
cases is demonstrated in Figure 1, showing 
the majority of cases between three and 12 
weeks of age. 
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These results demonstrate maternal 
vaccination is not given in the vast majority 
of pertussis cases (83.3%) under 20 weeks 
of age in Auckland. The high percentage 
(38.9%) of women who report not being 
offered the vaccination is also demon-
strated, and suggests the need for health 
professional education. The maternal 
vaccination strategy has been shown to be 
safe in overseas7 and local studies.8 Vaccine 
effectiveness at preventing newborn 
infants from pertussis has been estimated 
at 91–93%.9 Any interference of the de novo 
immune response by maternally transferred 
antibody to the infant primary series is 
being closely examined.10 

The low maternal vaccine uptake in 
Auckland is concerning because this 
represents a missed opportunity to protect 

those at most risk of serious infection with a 
proven intervention. The reason for the low 
uptake in Auckland is uncertain, but likely 
represents a suboptimal system of delivery 
of vaccine to pregnant women. Vaccine 
delivery for infants and children is primarily 
co-ordinated in general practice from six 
weeks post-partum. The maternal dose of 
vaccine is required at a time when pregnant 
women are redirected into maternity care 
and are potentially less engaged with their 
general practice. The recall systems in 
general practice are well tested and could 
encourage maternal vaccination in the 
third trimester. This could also be audited 
to estimate maternal vaccine uptake. While 
there is already funding for administration 
of the maternal vaccination, uptake is low 
for uncertain reasons, but may simply 

Of the 18 cases:

• Fi� een mothers (83.3%) did not receive the maternal vaccine during pregnancy
• Seven mothers (38.9%) were not o� ered maternal vaccine by their LMC 
• Three mothers (16.7%) were o� ered vaccine by their LMC, and the mother chose not to have Tdap 
• Five mothers (27.8%) reported being o� ered Tdap in the antenatal period, but the maternal vac-

cine was not given due to recall systems failure
• Three mothers (16.7%) had Tdap in the third trimester, and all three cases under 20 weeks of 

age also received their six-week pertussis containing vaccine (Diptheria–Tetanus–Pertussis–Po-
lio–Hepatitis B–Haemophilus influenzae type B–Infanrix-Hexa®, GSK). This group represents true 
maternal vaccine failure.

• Twelve cases under 20 weeks of age (66.7%) had their six-week pertussis containing vaccine (one 
given at eight weeks) indicating that the first dose of the primary vaccine series for these children 
was insu� icient to protect against disease

• Four cases were premature (22.2%), with two born at 32 weeks and one each born at 33 and 35 
weeks respectively

• One case (5.6%) was unimmunised 
• Five cases (27.8%) were too young to receive primary immunisations before six weeks.

Figure 1: A histogram showing the age of the infant (in weeks) at time of confi rmed pertussis notifi cation. 
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be due to practitioner unawareness of 
immunisation schedule changes and their 
importance. Lack of patient awareness of the 
vaccine and the absence of a clear recom-
mendation were cited as important reasons 

for women choosing not to be vaccinated in 
a recent Christchurch study.11 These results 
suggest a strong need to promote the effec-
tiveness of the maternal vaccine to would-be 
parents, LMCs and general practitioners. 
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Better Help for Smokers to 
Quit targets need evaluation 

and integration with 
community-based services
Hermaleigh Townsley, Rowena Woodhams, Adilya Arslanova, Harriet 

Marshall, Zoe Lahood, Grace Chia, Mercy Moxham, Matthew Beaumont, 
Hera Cook, Stephen Vega, Richard Edwards

The Ministry of Health introduced the 
Better Help for Smokers to Quit targets 
in 2009. The current goal is for 95% of 

hospitalised smokers to receive quit advice 
during their stay. This target has been large-
ly achieved, with all DHBs reporting over 
93% of smokers being identifi ed and given 
advice in the 2015/2016 third quarter. How-
ever, there has been very little evaluation 
of the wider impact of the Better Help for 
Smokers to Quit targets, such as the effect 
of the targets on the proportion of smokers 
trying to and succeeding in quitting during 
or after hospital admission.

We found only two small studies which 
investigated the impact of the Better Help to 
Quit targets. The fi rst, in Hutt Hospital, was 
about the impact of training at the time of 
introduction of the targets on prescriptions 
of nicotine replacement therapy (NRT).1 This 
study found that house surgeons signifi -
cantly increased rates of prescription of NRT 
after the training. The second was a small 
study (31 patients) in Dunedin Hospital, 
which found the ABC approach was well 
received by patients, and had a quit attempt 
rate of 39% post-discharge.2 These fi ndings 
are diffi  cult to interpret due to small 
numbers and lack of comparison groups.2

We examined the effects of the target in 
Hutt Hospital.3 Due to a limited time frame 
of fi ve weeks, our study is best understood as 
a pilot study which could be reproduced on a 
larger scale in the future. The study included 
three components. Firstly, all patients iden-
tifi ed as smokers over a two-week period 
were invited to complete a survey assessing 
their experience of smoking cessation 
advice. Secondly, we carried out in-depth 

interviews with fi ve of these patients. 
Thirdly, we interviewed nine key informants 
involved in smoking support and target 
implementation; seven at Hutt hospital and 
one each in the local community and at the 
national level. The research was approved 
by the Department of Public Health under 
the Category B process for low-risk research 
administered by the University of Otago 
Human Ethics Committee.

Of the 34 patients in the survey, 22 (65%) 
had been offered smoking cessation advice 
at the time they were surveyed. Of these, 
23 (68%) had been offered NRT. Māori and 
heavier smokers were more likely to report 
receiving advice, though the differences 
were not statistically signifi cant. Those who 
had been offered advice were more likely 
to have improved motivation to quit since 
admission than those who had not, and this 
advice was largely acceptable.

The fi ve patient interviews supported the 
fi nding that the advice given was acceptable 
to patients, although numbers were too 
small to produce conclusive data. There 
was one concerning case of a mental health 
patient who had started smoking during a 
prolonged admission to hospital, but more 
investigation is needed to identify whether 
this is an isolated occurrence.

Key informant interviews revealed mixed 
views on the targets. Hospital admission 
was considered an important opportunity 
to help smokers to quit, and interviewees 
reported that the targets had created greater 
awareness of the importance and effec-
tiveness of brief smoking-cessation advice 
among health professionals, and greater 
impetus and accountability in delivering 
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that advice in the hospital. However, some 
interviewees noted that the targets may 
have sacrifi ced quality for quantity, with 
the risk that implementation becomes a 
‘tickbox’ exercise. Some also noted that 
there was inadequate resourcing to support 
their implementation, and that the targets 
are a process measure, not an outcome like 
quitting or NRT prescription.

Several of the key informants noted that 
there was a disconnect between hospital 
and community-based services, with no 
follow-up of smokers outside of the hospital 
and inadequate referral pathways to 
community-based providers or Quitline. 
For example, the Aukati Kaipapa Maori 
community-based smoking cessation 
service representative was concerned 
about their lack of referrals from the Hutt 
Hospital. A literature review suggested 
that hospital-based quit smoking inter-
ventions are only effective when they 
are linked to ongoing cessation support 
in the community,4 so this is a clear area 
for improvement. We were impressed to 

discover during the local dissemination of 
our fi ndings an initiative at Hutt Hospital in 
which an automated electronic referral to 
Quitline services occurred for all smokers 
attending the emergency department.

This study is one of the fi rst attempts to 
evaluate the Better Help to Quit targets. Our 
research was limited by a short time frame 
and small numbers of subjects. We were also 
not able to follow-up patients after discharge 
from hospital. However, the study has 
highlighted the need for a robust, outcomes-
based evaluation of the impact of the targets 
within and outside the hospital setting.

We recommend that the patient survey be 
repeated over a longer time-frame and with 
follow-up of patients outside of hospital. 
We also suggest that the Ministry of Health 
should be identifying best practice and 
practice innovations in smoking-cessation 
support within hospitals and its integration 
with cessation support following discharge, 
and facilitating the wider implementation 
or further research into such approaches as 
appropriate.
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Halfdan Mahler
21 April 1923–14 December 2016

Halfdan Mahler, the father of the 
primary health care movement, died 
aged 93 in Geneva on December 14th 

2016. A Danish physician, he was the third 
director general of the World Health Orga-
nization from 1973 to 1988.

Dr Mahler oversaw the historic meeting 
in Almaty, Kazakhstan (then Alma Ata in 
the Soviet Union) in 1978, which culminated 
in the Alma Ata Declaration on Primary 
Health Care. This declaration was strongly 
supported by countries, support that is still 
infl uencing the shape of health systems 40 
years later, and is refl ected in the current 
New Zealand Primary Health Care Strategy. 

In developing the declaration, Mahler was 
assisted by a New Zealander, Dr Ken Newell, 
who was head of policy at WHO at the time. 
Both men had come to the conclusion that 
health care systems were evolving along 

narrow technical lines, were increasingly 
fragmented and inequitable in the way 
they focused on hospitals and specifi c 
diseases, and were alienating those they 
were meant to help. Mahler’s experience 
of the limitations of TB campaigns he had 
been engaged in, particularly in India, and 
Newell’s experience of community power 
and engagement, and the negative impact of 
its absence in malaria control programmes, 
were crucial infl uences on the declaration. 
The declaration placed health care within 
a social justice framework, and the pursuit 
of health within what are now referred 
to as the social determinants. Community 
participation in health policy and planning 
was seen as fundamental to effective health 
systems. 

The comprehensive approach to primary 
healthcare as articulated at Alma Ata was 
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challenged within a year, by what Newell 
later referred to as the counter-revolution of 
selective Primary Health Care. The selective 
approach dominated health systems 
thinking for the next decade. However, the 
ideas underpinning PHC persisted, re-sur-
facing in the 2000s, and reinvigorated by 
WHO in its 2008 World Health report, and 
now form part of the current focus in the 
Sustainable Development Goals on Universal 
Health Coverage. 

Mahler’s passion and foresight infl u-
enced a generation of doctors, both in New 
Zealand and across the world. His profound 
understanding of health systems, and ability 
to inspire the future health workforce, was 
evident when he visited University of Otago 
in Dunedin in 1979.

Mahler challenged the audience with 
fi ve key behaviours he felt medical schools 
should instil within their graduates. 

 “Do you truly think in terms of prevention 
and promotion, rather than just cure?”

“Do you think about the family and the 
community, and not only your individual sick 
customer?”

“Are you a member of the team, not an 
isolated person running a grocery shop in 
distribution of pharmaceuticals? A member 
of a health team, a leader of a health team, 
that is concerned about the problems in the 
community.”

“That whatever you do, do you relate to 
the priority health problems in the country 
in which you are living and focus fi rst and 
foremost on those?”

“All of this, do in the most effective and in 
the most effi  cient way, compatible with the 
resources in your country, and in a way which 
is acceptable to the population and which 
puts trust into the population.” 

These attributes have strong resonance 
some 38 years later. Mahler had an extraor-
dinary impact across the world’s health 
systems, which is likely to be enduring. 
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Professor Archibald ‘John’ 
Campbell

Professor John Campbell died at 
Dunedin on August 22 at the age of 
70. He was widely respected for his 

leadership and academic contributions 
as The Dean of the Faculty of Medicine at 
Otago and as an internationally recognised 
researcher, his chairmanship of the Medical 
Council of New Zealand and his outstanding 
clinical skills in geriatrics. He died from 
complications related to fronto-temporal, 
early onset dementia, a diagnosis which 
was both tragic and ironic.

Professor Campbell was raised in 
Auckland and he graduated MBChB at 
Otago in 1969, and subsequently achieved 
FRACP, FRCP and MD (University of Otago). 
He undertook post-graduate study in 
Canada and the UK, then returning to Cook 
Hospital in Gisborne in 1977 as a general 
physician and geriatrician. He made a 

move to Wakari Hospital in Dunedin in 
1980 as a joint appointee to the University 
of Otago and the Otago Hospital Board. His 
infl uence resulted in the Wakari Geriatric 
Unit becoming a leader in geriatric care in 
New Zealand. However, his contribution as 
a clinician was most evident at the bedside. 
Professor Campbell was always interested 
in the person behind the illness, and he 
knew how to make the patient feel valued 
and important. His attention to the care of 
the whole individual, regardless of their 
status in life or prognosis, gave him the 
greatest pleasure. He was also a razor-sharp 
diagnostician and analytical physician. 
Professor Campbell enjoyed the stimulus of 
undergraduate and postgraduate students, 
and he is remembered fondly by innu-
merable students for his generosity, interest 
and inspirational teaching. He was always 
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prepared to assist students who were strug-
gling, and he went well beyond the usual 
limits to encourage and help.

Professor Campbell was an academic 
from top to toe. He was awarded a Chair 
in Geriatric Medicine in 1984 at an early 
stage of his career. He was appointed Chair 
of the Medicine Department in Dunedin in 
1988 and then progressed to Dean, Faculty 
of Medicine in 1995, holding the post until 
2005. He took a particular interest in the 
undergraduate curriculum, and promoted 
the learning of medicine around the patient 
and their clinical problems. Progress was 
made, but not as quickly as Professor 
Campbell’s vision had projected. His vision 
is still driving forward movement in the 
Otago curriculum. He was a member of the 
Australian Medical Council Accreditation 
Committee, and contributed to many reviews 
of Australasian medical schools, frequently 
acting as Chair of the review panel.

His contribution to research in geriatric 
medicine was far reaching. He published 
in excess of 100 refereed journal articles, 
which predominantly related to the epide-
miology of illness in old age, with particular 
emphasis on factors contributing to falls and 
strategies for preventing these. Professor 
Campbell and his collaborators published 
seminal works on falls prevention, and the 
Otago Exercise Programme has become the 
fl agship model for prevention of falls in 
many countries. Given the severe morbidity 
resulting from falls, and in particular hip 
fractures, this programme will be one of 
Professor Campbell’s enduring testaments.

Professor Campbell was Chair of the 
Medical Council of New Zealand from 2003 
to 2009. This period represented challenging 
times for the profession in terms of changes 
embodied in the Health Practitioners 
Competence Assurance Act, 2003. Professor 

Campbell’s clear view of the future shape 
of medicine guided the Council through 
implementation of these changes. He was 
appointed inaugural Chair of the Expert 
Panel on Veterans’ Health in 2009. This led 
to his appointment as an expert geriatrician 
to the Courts of Cambodia during the war 
crimes trials of senior Khmer Rouge leaders. 
He served as an advisor to WHO between 
1979 and 1995, and authored a number of 
technical reports for WHO meetings. He also 
served on many national advisory bodies 
addressing health services for the elderly, 
and was a member of many international 
editorial boards. 

Although medicine was a major 
component of Professor Campbell’s life, 
there was always time for family and other 
activities. Wendy, Professor Campbell’s 
wife, runs three farms in the vicinity of 
Dunedin, and Professor Campbell was a 
willing farm worker when medical duties 
allowed. The lofty levels of medicine were 
easily exchanged for mustering stock on 
the hills of Abbotsford with a trusty dog on 
the team. Wendy gave Professor Campbell 
solid support during his medical career, 
and Professor Campbell reciprocated on 
the farms. They both enjoyed scouring the 
antique shops in Otago and Southland for 
works of art, porcelain and other items to 
enrich the farmhouse. Professor Campbell 
derived great enjoyment from his three 
talented children, Anna, Peter and Tom, and 
their children. He was interested in all sport, 
and could be a fearsome and competitive foe 
on the squash court or cricket pitch, even 
when injured. 

Professor Campbell will be fondly remem-
bered by all who had the privilege of working 
with him. He was a role model par excellence 
in his clinical, academic and leadership roles. 
On numerous dimensions, he elevated the 
practice of medicine in New  Zealand.
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Supervised physiotherapy for mild-
moderate ankle sprain?

Is a programme of supervised physiotherapy in addition to usual care more effective than 
usual care alone for the recovery of simple grade 1 and 2 ankle sprains in adults?

Participants in this randomised trial received either usual care, consisting of written instruc-
tions regarding protection, rest, cryotherapy, compression, elevation and graduated weight 
bearing activities, or usual care enhanced with a supervised programme of physiotherapy.

Five hundred and three patients were randomised. At three months, the proportion of 
patients reporting an excellent recovery was not signifi cantly different between the physio-
therapy and the usual care arms.

It was noted that 43% of the physiotherapy arm and 38% of the usual care arm did not 
achieve an “excellent” recovery at six months.
BMJ 2016; 355:i5650

Decompressive craniectomy for 
traumatic intracranial hypertension

The effect of decompressive craniectomy on clinical outcomes in patients with refractory 
traumatic intracranial hypertension remains unclear.

Hence this trial in which the researchers randomly assigned 408 patients, 10 to 65 years of 
age, with traumatic brain injury and refractory elevated intracranial pressure (>25mmHg) 
to undergo decompressive craniectomy or receive ongoing medical care. At six months 
follow-up, the craniectomy patients had a lower mortality rate and higher rates of vegetative 
state, lower severe disability and upper severe disability than medical care.

An editorial review suggests that these fi ndings argue for more investigation into the 
nuances of selecting patients for this procedure and for the development of more refi ned 
clinical decision-making tools.
N Engl J Med 2016; 375:1119–30 & 1183–4

Comparison of stapled haemorrhoidopexy 
with traditional excisional surgery 

for haemorrhoidal disease
Two commonly performed surgical interventions are available for severe (grade II–IV) 

haemorrhoids; traditional excisional surgery and stapled haemorrhoidopexy. Uncertainty 
exists as to which is most effective.

In this randomised trial, 777 patients were assigned to receive stapled haemorrhoidopexy 
on traditional excision surgery. Stapling was less painful in the short term. However, the 
overall quality of life was signifi cantly better in the traditional group over 24 months. There 
were also less recurrences at 12 and 24 months in the surgery cohort.

The researchers conclude that as part of a tailored management plan for haemorrhoids, 
traditional excisional surgery should be considered over stapled haemorrhoidopexy as the 
surgical treatment of choice.
Lancet 2016; 388:2375–85
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The idea of grafting granulating surfac-
es with frog skin w as put into practice 
by me as far back as 1886–7 in India, at 

Chunat, Bengal, where some of the men were 
affected by ulcer of the legs more or less in-
dolent in character. I cannot say for certain 
now exactly how I got the theory, but think it 
was suggested through some native source. 
At any rate, as frogs, ulcers, and time were 
plentifully at my disposal, I experimented 
with satisfactory results to the patients, 
gratifi cation to myself, and the least possi-
ble inconvenience and injury to the frogs. 
My reason for recalling the matter is that, 
being quartered in France, where supply 
and demand of material are both abundant, 
I have been enabled to reapply the method 
with again the same gratifying results. The 
large number of open granulating wounds, 
caused chiefl y by shrapnel, which are slow 
in healing and in which a contracting scar is 
likely to give possible inconvenience later, 
on account of position, friction, etc., induced 
me to again resort to this method of grafting. 
During the past month I have collected four-
teen cases, as follows:

—Sergt. W.S., 8th E. Lancs.—Shrapnel 
wound, left thigh, July 14, Contalmaison. 
Graft applied August 6; unsuccessful. This 
wound was a profusely suppurating one, 
and the graft did not adhere. Another was 
applied August 17; healed August 30. Pte. 
A.G., 9th North. Fus.—Shrapnel wound, 
right thigh, July 7. Grafted August 27; healed 
September 2. Pte. H.J., 8th Norfolks. —Arm 
grafted August 5; healed September 2. Corpl. 
G.D., 8th W. Yorks.—Shrapnel wound, left 
arm, July 15. Grafted August 3; healed August 
25. Pte. J.S.W., 10th Cheshire.—Shrapnel 
wound, right arm, July 24, Beaumont Hamel. 
Grafted August 6; healed August 17. Pte. 
W.B., 8th K.O.R.L.—Bullet wound, left upper 
arm, High Wood. Grafted August 3; healed 
August 19. Sergt. A.F., 7th Seaforths.—Bullet 
wound, right upper arm, July 18, Longueval. 
Grafter August 3; healed September 2. Gnr. 
E.S., R.F.A—Wounded by bomb, July 3, 
Aveluy. Grafted August 24; healed September 

2. Pte. A.E.M.cD., 6th A.I.F.—Bullet wound 
across left breast, July 25, at Pozieres. 
Grafted August 26; healed September 8. Pte. 
G.F.H., 55th A.I.F.—Bomb wound, left buttock, 
July 20, Armentieres. Grafted August 24; 
unsuccessful. Pte. E.E.T., 8th Canadians.—
Shrapnel wound, back, July 25, Ypres. Three 
grafts applied August 17; healed August 
30. Pte. A.T.M., M.G.C., 92nd Co., E. Yorks.—
Gunshot wound, back, July 25, Festubert. 
Two grafts applied August 17; healed August 
30. Pte. R.I.S., 26th A.I.F.—Shrapnel wound, 
side, July 4, healing well at date.

The above wounds varied roughly from 1 
½ to 4 inches in length by ½ to 1 ½ inches in 
breadth. No. 1 was unsuccessful on account 
of the condition of the wound at the time of 
grafting, the profuse suppuration washing 
off the graft. In No. 11, the wound being on 
the buttock, dressings were diffi  cult to keep 
in position, and in No. 14 two out of the three 
grafts failed to adhere for the same reason.

The ideal wound to graft is a fl at one 
without much suppuration or excessive 
protuberant granulations. The rapidity 
with which the wound commences to heal 
after the graft has successfully adhered is in 
marked contrast to its sluggishness before 
the operation.

My modus operandi is simple: The wound 
having been gently cleaned without anti-
septics and as gently dried, the loose skin on 
the inner side of the frog’s thigh is carefully 
pinched up in a pair of dressing forceps, 
snipped off with scissors, spread out, and 
applied by its under surface to the wound. 
A strip of gutta percha tissue smeared with 
some mild and soft non-irritating emollient 
is then placed over it, fi xed in position at its 
ends by adhesive plaster, and a dry dressing 
applied over all. The whole is gently 
removed in three days’ time, when the site 
of the graft will be noticed as a purplish 
spot branching outwards to the periphery 
of the wound. A similar dressing is again 
applied for two days to avoid unnecessary 
interference, after which the wound may 
be dressed daily without the gutta percha 

Gra� ing With Frog Skin.
By H. W. M. KENDALL, M.R.C.S., CAPT. R.A.M.C., B.E.F., France. 
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tissue, with some simple non-irritating 
ointment, such as boracic, until healing is 
completed. The gap in the skin’s continuity 
is by this process fi lled up and unsightly or 
inconvenient contraction avoided.

I have tried frog skin grafting once only in 
this interval of thirty years, in New Zealand, 
after a radical mastoid operation, but have 
no knowledge of the ultimate result, as 
the patient left, I believe, for her home in 
Germany, shortly afterwards.

In addition to leaving a supple scar, 
this method has the advantage of trans-
planting skin free of hair, and is inocuous 

of diseases possibly conveyed in human 
skin. My reason for not using antiseptics is 
to avoid destroying the delicate epithelium 
formed from the graft, in the same sense 
that injudicious antisepsis may render a 
vaccination inert. 

I think the method would prove useful in 
many kinds of slowly-healing sores, varicose 
ulcers with or without a tendency to adhere 
to the bony tissues beneath, burns after the 
acute stages have passed off, large abrasions 
or ulcerating surfaces on the face or exposed 
parts or in mastoid cavities where transplan-
tation of skin is indicated.

URL:
http://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2017/vol-130-no-1449-

27-january-2017/7150

100 YEARS AGO



85 NZMJ 27 January 2017, Vol 130 No 1449
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Ability of the maze 
navigation test (MNT) 

to predict driving 
performance on a 

specialist assessment 
for individuals 
with dementia 

Etuini Ma’u,1 Gary Cheung.2

1Waikato District Health Board, 
Hamilton, New Zealand, 2University 

of Auckland, Auckland, New Zealand.
Background

While it is generally accepted 
that those with a moderate 
dementia should not drive, the 
driving ability of those with 
early cognitive decline or mild 
dementia is less clear. With 
no reliable measure to guide 
decisions, it is left to the physi-
cian’s subjective judgment as to 
whether further on-road testing 
is necessary, the cost of which 
is prohibitive for many. The 
Maze Navigation test (MNT) was 
developed as a measure of exec-
utive functioning and has been 
shown to predict driving ability. 

Objectives
To assess the ability of the 

MNT to predict driving perfor-
mance on a specialist driving 
assessment for individuals with 
dementia.

Methods
Thirty-fi ve participants 

recently diagnosed with 
dementia in the Waikato 
memory service and still driving 
were administered the MNT, 
Montreal Cognitive Assessment 
(MoCA) and Trail making tests A 
& B, then completed a specialist 
occupational therapist on-road 
driving assessment.

Findings
Of the 23 completed assess-

ments to date, 11 (47.9%) 
passed without restrictions, 
9 (39.1%) passed with restric-
tions and three (13%) failed the 

on-road assessment, with only 
Trails A (p=.004) and Trails B 
(p=.012) and an MNT cutoff of 
1.5SD below normal (p=.019), 
correctly predicted driving 
outcome. When participants 
were dichotomised into pass 
or fail, only MNT (p=.005) and 
Trails B (p=.003) but not MoCA 
(p=.477) or Trails A (p=.185) 
predicted outcome.

Conclusions
Preliminary results indicate 

most individuals diagnosed 
with dementia and still driving 
are safe to do so, with only the 
Trails B and MoCA predicting 
on-road driving outcome.

Investigation into the 
role of a rare CDKN1B 
germline variant in a 

patient with acromegaly
Patrick Wightman,1 Ray Cursons,1 

John Conaglen,2 Marianne Elston,2 
Linda Peters.1

1Laboratory of Molecular Genetics, 
University of Waikato, Hamilton, 

New Zealand, 2Department of 
Endocrinology, Waikato Hospital; 
Waikato Clinical Campus, Univer-

sity of Auckland, New Zealand.
Background

Acromegaly is a rare disorder 
characterised by overgrowth 
of most tissues in the body, 
including the hand, feet and 
facial features. This condition is 
usually caused by a sporadically 
occurring growth hormone-se-
creting pituitary gland tumour. 
Rarely, acromegaly may occur 
as part of a familial syndrome, 
multiple endocrine neoplasia 
type 4 (MEN4). MEN4 is charac-
terised by the development of 
tumours in multiple endocrine 
glands including the parathy-
roids and pituitary and is due 
to a mutation in the tumour 
suppressor gene CDKN1B. 

Method
DNA sequencing of a patient 

with familial acromegaly 
identifi ed a germline missense 
mutation (c.356T>C, p.I119T) 
in the CDKN1B gene. CDKN1B 
encodes the protein, p27, which 
inhibits cell-cycle proteins 
in the nucleus preventing 
unrestrained cell growth and 
consequent tumour formation. 
While germline CDKN1B muta-
tions have been associated with 
MEN4, the pathogenicity of this 
particular variant has yet to be 
determined.

Objectives
To investigate the patho-

genicity, the common in vitro 
method of studying genetic 
mutations by plasmid trans-
fection was used. Human breast 
cancer (MDA-MB436 and MCF-7) 
and rat pituitary tumour (GH3) 
cell lines were transfected with 
plasmids containing either 
FLAG-tagged wild-type (WT) or 
mutant CDKN1B. Immunocyto-
chemistry and western blotting 
experiments were then carried 
out to investigate the locali-
sation and expression profi les 
of the protein in each of the cell 
lines, respectively. 

Conclusion
No apparent change in the 

predominantly cytoplasmic 
localisation of p27 in the 
MDA-MB436 cell line between 
WT and mutant CDKN1B 
was observed. However, the 
western blot data suggests that 
the mutant protein (>28kDa) 
is larger than its WT coun-
terpart (28kDa) in both breast 
cancer cell lines possibly due to 
post-translational modifi cation. 
Further results from mass spec-
trometry and the GH3 cell line 
may reveal more information 
about the pathogenicity of the 
variant. 

Proceedings of the Waikato 
Clinical Campus Biannual 

Research Seminar
2016
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Assessment of weight 
gain following 
treatment for 
thyrotoxicosis 

Alice Mason, Jade AU Tamatea, John 
V Conaglen, Marianne S Elston.

Background 
Obesity has reached 

epidemic proportions in New 
Zealand, with almost one-third 
of all adults obese.1 While 
weight loss may frequently 
be reported in patients with 
thyrotoxicosis, excessive 
weight gain commonly occurs 
with successful treatment2 
and may continue even after 
restoration to a euthyroid 
state.3 This is of major concern 
for many patients and may 
have signifi cant implications 
for adherence with medical 
therapy.4 The aim of this study 
was to assess long-term weight 
gain in patients receiving 
treatment for thyrotoxicosis.

Method 
A prospective review of all 

thyrotoxic patients referred 
with the fi rst presentation of 
either Graves’ disease or toxic 
multinodular goitre (TMNG) 
between 1 March 2013 and 31 
October 2014 in Waikato, New 
Zealand. Weight and thyroid 
hormone (TSH, FT4 and FT3) 
levels at baseline, six weeks, and 
three, six and twelve months 
were recorded.

Results
A total of 215 patients were 

included of whom 178 had 
Graves’ disease and 37 TMNG; 
147 receiving medication (carbi-
mazole or propylthiouracil), 
39 undergoing surgery and 29 
receiving radioiodine. At 12 
months after fi rst specialist 
appointment, 68% of patients 
were euthyroid, 13% were 
hyperthyroid and 5% were 
hypothyroid. 21% were lost to 
follow-up. There was a mean 
percent increase in body weight 
of 8.07% (95% CI 6.55%, 9.01%), 
with incremental increase at all 
time-points. Males gained more 
weight than females (12.3% vs 
7.2%, p=0.0001) and patients 
with Graves’ disease gained 
more weight than those with 
TMNG (8.5% vs 5.5%, p=0.0374). 
Patients who reported weight 
loss at initial presentation 
gained signifi cantly more 

weight at 12 months than those 
without initial weight loss (8.9% 
vs 5.5%, p=0.011). There were 
no differences in weight gain 
over time between ethnicity or 
treatment type.

Conclusion
Treatment of thyrotoxicosis 

is associated with weight gain 
within the fi rst 12 months of 
treatment. There is an increased 
percentage weight gain with 
Graves’ disease, males and in 
those who had weight loss at 
presentation. Overall, patients 
should expect to gain weight 
with the restoration of thyroid 
hormone levels.
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Waikato hospital 
longitudinal 

surveillance of 
abdominal aortic 

aneurysm
E Kennedy, K Hulme, T Vasudevan.

Purpose 
To characterise the size, 

growth, management and 
outcomes of abdominal aortic 
aneurysm (AAA) patients 
seen at Waikato Hospital over 
a ten-year period. Data was 
further analysed with respect 
to ethnicity. This was done to 
provide preliminary data to 
inform a national screening 
initiative.

Methods
Patients who presented with 

AAA of greater than 3cm were 
offered biannual surveillance 
using abdominal ultrasound. 

Results 
A total of 608 patients were 

enrolled in 10 years. The mean 
age for entry into the study 
was 72 years (s.d. 8.7) for 
Māori and 76 years (s.d. 8.2) for 
Pakeha. 86% (516) of patients 
were Pakeha and 9% (59) were 
Māori. Māori spent less time 
on the study (mean 2.5 years) 
compared to Pakeha (mean 
3.1 years). Rates of aneurysm 
expansion were similar for both 
Pakeha and Māori patients. 
In terms of outcomes; Pakeha 
were over-represented in repair 
patients and Māori are over-rep-
resented in deceased patients. 

Conclusions 
There are disparities in age, 

participation and outcomes 
between Māori and Pakeha AAA 
patients. The cause of these 
disparities is unknown, but an 
awareness of them is important.

Diagnosing mild 
cognitive impairment 
(MCI) in the general 

population using four 
different methods 

Sandhya Fernandez, Dr. Nicola 
Starkey, Dr. Carrie Barber. 

University of Waikato.
Background

Mild cognitive impairment 
(MCI) has been recognised 
as a risk factor in developing 
dementia (Peterson et al, 1997). 
Some research has also shown 
that people have reverted 
back to normal cognition. The 
diagnosis of MCI is complex 
and different methods have 
been used based on neuro-
psychological testing. These 
methods differ among clini-
cians. The method of diagnosis 
of MCI would directly impact 
on people deserving of appro-
priate support and services 
causing either false diagnosis 
or some people missing out on 
help completely. 

Aim
The study aims to compare 

four different methods of 
diagnosing MCI-liberal, compre-
hensive, conventional and 
conservative methods.

Methods
Ninety-four participants, 

recruited from the community, 
who met inclusion criteria 
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(absence of dementia, other 
neurological conditions, alcohol 
abuse or psychiatric disorder) 
were assessed on a wide range 
of neuropsychological tests and 
the Test of Premorbid Func-
tioning (TOPF). 

Findings
Seventy-fi ve participants 

were diagnosed using the liberal 
method, 21 using the compre-
hensive method, 47 using the 
conventional method and 
three using the conservative 
method. There were signifi cant 
differences in the number of 
people diagnosed with MCI 
with conventional methods and 
when their performance was 
based on their premorbid IQ.

Conclusions
There is a need for consensus 

on diagnosing MCI to improve 
the delivery of services for 
people who need them. The 
participants were predomi-
nantly from a healthy older 
population sample and data is 
now being collected from the 
Waikato District Heath Board.

Chemotherapy for 
early breast cancer 

in patients with 
comorbidity: a 

systematic review 
and meta-analysis 

Melissa Edwards, Ian Campbell, Ross 
Lawrenson, Marion Kuper-Hommel.

Background
Early breast cancer patients 

with co-existent comorbidities 
generally receive less guideline 
concordant curative treatment 
and experience worse prog-
nosis. Depending on disease 
subtype, chemotherapy can 
be an important treatment 
modality to reduce risk of recur-
rence and improve survival. 
Randomised trial data on 
chemotherapy use and tolerance 
in comorbid patients is limited.

Methods
A systematic search of 

databases was performed for 
English-language articles evalu-
ating the impact of comorbidity 
on chemotherapy use in early 
breast cancer. Comorbidity 
was assessed as a specifi c 
condition, summary count or 
index. Outcomes of interest 
were receipt of chemotherapy, 
quality of chemotherapy 
delivery and occurrence of 
toxicity. Odds ratios (ORs) strat-

ifi ed by level of comorbidity 
severity were derived where 
possible and results presented 
by narrative synthesis and 
meta-analysis.

Results
Sixty studies met inclusion 

criteria for systematic review. 
Most were observational 
cohorts and study popula-
tions were heterogeneous. 
Thirty-three studies evaluated 
receipt of chemotherapy, 
with 58% reporting reduced 
treatment, particularly with 
higher levels of comorbidity. 
Meta-analysis of 10 eligible 
studies returned ORs of 0.88 
(95% CI: 0.81–0.96) and 0.62 
(95% CI: 0.50–0.78) for receipt of 
chemotherapy in patients with 
comorbidity scores of 1 and ≥2 
respectively, compared with no 
comorbidity. Comorbidity had 
a generally adverse impact on 
the quality of chemotherapy 
delivery, although the 23 studies 
reported on greatly hetero-
geneous outcomes. Toxicity 
was also greater in patients 
with comorbidity, with two 
out of seven studies demon-
strating higher non-completion 
of treatment and 10 out of 
13 studies reporting greater 
odds of toxicity/hospitalisation 
during chemotherapy. Meta-
analysis of three eligible studies 
reporting on chemotherapy-as-
sociated hospitalisation resulted 
in ORs of 1.42 (95% CI: 
1.20–1.67) and 2.23 (95% CI: 
1.46–3.39) for comorbidity 
scores of 1 and ≥2 respectively.

Conclusions
Compared with their 

non-comorbid counterparts, 
early breast cancer patients 
with comorbidity receive 
less adjuvant chemotherapy. 
Furthermore, if chemotherapy 
is received, treatment is of 
lower quality and greater levels 
of toxicity are incurred.

Effects of wave shape 
on EEG analysis

S McCabe, D Hight, J Sleigh.
Department of Anaesthesia, Waikato 

Clinical School, University of 
Auckland, Hamilton, New Zealand.

Background
EEGs are generally analysed 

using the power spectral 
density, which assumes that the 
EEG is made up of a combi-
nation of pure sine waves, but 
some patients can have waves 

with triangular or square 
components. These differently 
shaped waves increase the 
power at odd harmonics of 
the fundamental frequency, 
which increases the power 
of higher frequencies in the 
power spectral density of 
the EEG. This could cause 
EEG monitors such as BIS 
(Bispectral Index, Covidien, 
WIS, USA), which examine 
the ratio of high frequency 
to low frequency power, to 
report the patient is more 
conscious than they actually 
are. At light levels of anaes-
thesia the BIS relies mainly 
on an index called the Beta 
Ratio (=log[power(30–47Hz)/
power(11–20Hz)]).

Method
The Alpha waves were 

isolated from 20 EEGs recorded 
during general anaesthesia. 
They were then modifi ed to 
be triangular or square before 
being reconstituted with the rest 
of the waves.

Results
Modifi cation of the Alpha 

waves lead to signifi cant 
changes in the power spectral 
density. The mean Beta Ratio 
increased from -1.9294 to 
-1.1993 in the triangular wave 
modifi cation, and to -0.5281 in 
the square wave modifi cation. 
The mean slope of the power 
spectral densities increased 
from -0.9319 to -0.3634 and 
to -0.1174 respectively. The 
mean spectral entropy of the 
unaltered EEG was 0.6072 
and did not change with wave 
modifi cation.

Conclusion
The large changes in Beta 

Ratio and the power spectral 
density slope may suggest 
the accuracy of BIS suffers in 
patients with waves with non-si-
nusoid components.

Treatment choice 
and satisfaction in 

thyrotoxicosis
Helen M Conaglen, Jade AU Tamatea, 

Mark Swarbrick, John V Conaglen, 
Marianne S Elston.

Endocrine Research Group.
Background

Thyrotoxicosis is an 
important cause of morbidity, 
which when treated inad-
equately, may result in 
premature mortality. Graves’ 
disease (GD) and toxic multi-
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nodular goitre (TMNG) are 
the most common causes of 
thyrotoxicosis. There are three 
treatment options available—
antithyroid medication (ATD), 
radioactive iodine (RAI) and 
surgery, with little consensus as 
to which option is better. 

Aims
Locally patients are offered 

three types of treatment, and 
explanations of the advantages 
and disadvantages of each. 
There are no reported studies 
of patients’ views of these treat-
ments, how their quality of life 
is impacted by the treatments 
or what their levels of satis-
faction with treatment are once 
that treatment is completed. 
In this pilot study we assessed 
factors involved in treatment 
choice and patient treatment 
satisfaction in those treated for 
thyrotoxicosis. 

Method
Participants in a Waikato 

prospective study assessing 
ethnic differences in thyrotox-
icosis incidence and severity 
were invited to participate. 
Those who agreed to be 
involved completed a ques-
tionnaire detailing factors 
involved in treatment choice, 
QoL and satisfaction with their 
treatment. 

Results
One hundred and forty-six 

participants comprised of 84% 
Graves’ and 16% TMNG patients 
participated, a return rate of 
74% of those eligible for the 
study. The impact of treatment 
on recovery time, activities 
of daily living, possibility of 
depression or anxiety and 
doctor’s recommendations 
were identifi ed as the most 
important factors in choosing a 
treatment, with some variation 
by ethnicity. Fifty-eight percent 
of patients had received anti-
thyroid medication (ATD), 19% 
RAI, and 22% thyroid surgery, 
the latter two groups usually 
following a period of ATD. Satis-
faction levels were high across 
all three treatment types. There 

were no identifi ed ethnic differ-
ences in treatments offered, 
satisfaction with treatment 
reported or whether partici-
pants would recommend their 
treatments to another person.

Conclusions
This New Zealand study 

found no ethnic difference in 
what was offered patients or 
how satisfi ed they were with 
their treatment, but these 
current results indicate that the 
service offered appears to have 
no unconscious bias in treat-
ments explained and offered to 
the range of patients seen with 
thyroid disease.

The safety of 
anaesthetising 
hyperthyroid 

patients undergoing 
thyroidectomy—a 

retrospective 
cohort study

Heather L Short, Jade AU Tamatea, 
Helen M Conaglen, Andrew J 

Furlonger, Goswin Y Meyer-Rochow, 
John V Conaglen, Marianne S Elston.

Background
Traditional teaching recom-

mends that when possible, 
hyperthyroid patients be 
rendered euthyroid prior to 
thyroidectomy.1–5 Limited 
evidence supports or quantifi es 
this risk.6–8 Small observational 
studies have found no increase 
in adverse events among hyper-
thyroid patients undergoing 
thyroidectomy.9–11 The aim of 
this study was to assess the 
outcome of patients undergoing 
thyroidectomy for thyrotoxi-
cosis comparing those who were 
thyrotoxic at the time of surgery 
to those who were euthyroid.

Methods
Patients with a recent 

history of hyperthyroidism 
undergoing a thyroidectomy 
between January 2012 and 
February 2016 in Waikato, 
New Zealand were identifi ed 
from hospital coding and an 
endocrine surgery database. 
The cohort included patients 

with biochemical evidence of 
hyperthyroidism on pre-op-
erative tests (high FT3 or high 
FT4 and low TSH) and medical-
ly-treated patients with normal 
or subclinical hyperthyroidism 
(normal FT3/FT4 but and a 
low or normal TSH). Patients 
were excluded if perioperative 
thyroid function tests were not 
available. Primary outcomes 
were 30-day mortality, hospital 
stay and evidence of intra-op-
erative thyrotoxicosis (defi ned 
as one or more of: HR>100 bpm, 
systolic blood pressure>180 
or <60mmHg, temperature 
>38⁰C). Secondary outcomes 
were use of intra-operative 
beta-blocker and level of care 
post-operatively.

Results
Of the 228 patients who 

underwent thyroidectomy for 
thyrotoxicosis during the study 
period, 149 met the inclusion 
criteria. Of these, 54 patients 
(36.2%) were thyrotoxic on 
perioperative blood tests. The 
remaining 95 patients served as 
controls. The 30 day mortality 
for all study participants was 
zero. Length of hospital stay 
was not different between the 
groups. There was no difference 
in rates of intra-operative 
thyrotoxicosis. Intra-operative 
beta-blocker use was higher 
among thyrotoxic patients 
(29.6%) compared with controls 
(8.40%) (p=0.001). Thyrotoxic 
patients were more likely to 
receive a higher level of care 
post-operatively, with fi ve 
patients (9.30%) receiving HDU/
ICU post-operatively compared 
with one (1.10%) in the control 
group (p=0.024).

Conclusion
Pre-operative hyperthy-

roidism was associated with 
increased intra-operative 
beta-blocker administration 
and a higher level of care 
post-operatively in patients 
undergoing thyroidectomy but 
there were no differences in 
mortality, length of hospital stay 
or features of intra-operative 
thyrotoxicosis. 
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