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EDITORIAL

Credits

Welcome to the ninth issue of the New Zealand Medical Student Journal 
(NZMSJ). It is now over five years since our first issue was published, and 
our continued success is a testament to the unique qualities of New Zealand 
medical students. One such quality is an inspiring ‘can-do’ attitude – in fact, to our 
knowledge we are one of only two entirely student-led journals in the world to 
publish original peer-reviewed research. We are delighted to continue to be able 
to provide a forum for this country’s passionate medical students to publish their 
own original research and express their views on important issues. 

New Zealand medical students are currently the object of several government-
based schemes such as Voluntary Bonding and a significant increase in medical 
students’ numbers over the coming years. We would like to take this opportunity 
to encourage your comments and opinions on these important topics because 
it is only through discussion and awareness that we can play a part in improving 
the health care system in New Zealand. In addition to addressing issues specific 
to our country, we are enthusiastic about publishing articles on global health 
and have regularly done so in the past. The 18th International Physicians for the 
Prevention of Nuclear War (IPPNW) World Congress was held last year in Delhi, 
India and in this issue you will find a full report by medical student attendees 
Rachael Cowie, Andrew Winnington and Rosemary Wyber.

Medical students are often faced with situations that they may not necessarily feel 
prepared for. Especially at the start of the clinical years, students are striving to 
increase their biomedical knowledge of disease as well as become proficient in 
the many technical aspects of medical care. However, alongside these challenges 
are ethical issues that many students will never have had to previously deal 
with in their lives. Moral grey areas are everywhere in Medicine but there is no 
simple way for us, as medical students, to learn how to decide what is the ‘right 
thing to do’. One important aspect in developing ethical knowledge is to write 
about difficult issues and read widely on what others have to say. In this issue of 
NZMSJ, the ethical considerations around end of life decisions are explored in J. 
Charmaine Chan’s thought-provoking article, “To treat, or not to treat?”. 

We would like to thank Professor Peter Crampton, Dean of the Wellington School 
of Medicine, for not only his kind sponsorship of this issue’s Dean’s Writing Prize, 
but also his input into the selection of the winning article: “Sarcopenic Obesity 
with Polypharmacy is Associated with Gait and Balance Disturbances in Older 
Adults”, by Lauren Tarawhiti who has completed her BPhEd in Clinical Exercise 
Prescription from the University of Otago’s School of Physical Education.

We are very proud to be able to celebrate the hard work of New Zealand 
medical students. As well as keeping up with a demanding academic degree 
programme, many students also find time to conduct original research, and we 
are excited to be able to publish this work and give it the recognition it deserves. 
Congratulations must go to all authors represented in this issue: being published 
is an admirable achievement that we hope you all feel proud of. We certainly look 
forward to receiving such excellent submissions in the future. 

The NZMSJ Executive.

Chair: 
Sophie Parker (Dunedin)

Academic Editorial Board:
Head: Rosemary Wilson (Christchurch)

Yen-Hsing Chen (Christchurch)
William Ha (Dunedin) 
Jane Millar (Dunedin)

Leese Pfeifer (Dunedin)

Features Editorial Board:
Head: Anna Choi (Dunedin)

Benson Chen (Auckland)
Timothy Hopgood (Auckland)

Mariam Parwaiz (Dunedin)
Kirollos Kamel (Dunedin)

Natasha Perinpanayagam (Dunedin)

Finance and Advertising:
Scott Crawford (Auckland)

Andrew Robertson (Dunedin)

Production Management:
Briary Zachernuk (Dunedin)

Academic Advisors:
Associate Professor David Perez (Dunedin)

Professor Peter Crampton (Wellington)

Thanks to:
Higher Education Development Centre

University of Otago
Medical Teaching Support Unit

Dunedin School of Medicine
Taieri Print

Russell Butson
Lloyd Pearson

Kitty Higbee

The NZMSJ editorial board maintains that the articles 
published under the heading “opinion” are the personal 
views of the author and the NZMSJ does not support 
or endorse these views in any way but respects the 
author’s rights to voice his/her opinions.

Erratum
Following from the article published by 
him in Issue 8 of the Journal, Dr Warwick 
Bagg (Senior Lecturer, University of 
Auckland) would like to acknowledge 
the many University of Auckland and 
Northland stakeholders who participated 
in the design and implementation of the 
Northland Regional-Rural Programme, 
Pukawakawa.  
Unfortunately due to limitations of the 
publishing software, macrons that should 
have been printed were omitted.

ARTICLE : ORIGINAL RESEARCH

ABSTRACT

Aims: To describe the characteristics of Pacific students enrolled in health 
professional courses at the University of Otago and the University of 
Auckland, and to identify factors which influence their career choices. 

Methods: An online survey was designed and offered to Pacific Island 
students enrolled in health professional courses at the University of Otago 
and the University of Auckland.  The questionnaire requested demographic 
information, motivation for choosing a career in health, barriers and support 
systems utilised by pacific students.

Results: The majority (68%) of the survey respondents gained entry after 
a first year health sciences course.  Half of the survey respondents were 
born in New Zealand; and 28% were born in one of the Pacific Islands. 
Approximately two thirds of students were bilingual and half had attended 
a high-decile ranking secondary school in New Zealand.  Although most of 
their parents had some post-secondary education, very few were health 
professionals.  The majority of the respondents stated they wished to work 
to improve the health of the New Zealand Pacific community and assist in 
developing the health infrastructure of Pacific Island nations.

Conclusions: Differences between the study and general health professional 
student populations were identified, as were differences between the 
Pacific student population and general New Zealand Pacific population, 
thus indicating strategies that might be employed to increase recruitment 
of Pacific people into the health professions.

INTRODUCTION

When people seek health care they will, whenever possible, seek assistance 
from those professionals with whom they can identify most readily.  This 
is especially the case for those patients who belong to a minority group 
in any given population, whether these are Native, African or Hispanic 
Americans living in the United States 1-4 or Maori and Pacific people living 
in New Zealand.5, 6 However, such professionals may be hard to find 
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given the difficulties involved in their recruitment into the health systems 
of many countries.  New Zealand is no exception and the problem of 
increasing the participation of Maori and Pacific people in the health and 
disability workforce is exercising the minds of government and educational 
institutions alike.7 

Pacific Islanders make up 6.9% of the New Zealand population, a 
proportion that is predicted to increase rapidly.8 At present, however, only 
1.3% of doctors, 2.8% of nurses, 0.5% of dentists, 0.2% of pharmacists, 0.7% 
of physiotherapists and 1.3% of medical laboratory scientists are Pacific 
Islanders.9 If these numbers could be increased then some of the health 
disparities noted in New Zealand between Pacific people and other groups 
might be reduced. 10

There is currently no system to collect comprehensive data about Pacific 
students enrolled in all tertiary health professional programmes in New 
Zealand. However, a survey of Otago and Auckland medical students in 
2001 revealed that 4.3% were of Pacific descent.11 More recently, a review 
conducted in 2006 of Pacific students enrolled at the University of Otago 
showed that 25 were enrolled for medicine (2% of all medical students), 5 
for dentistry (1.8%), 18 for pharmacy (4.8%), 4 for physiotherapy (1%) and 
3 for medical laboratory science (3.1%). 12 

Why are these numbers so much lower than equivalent numbers in the 
population?  What, if anything, are the barriers to recruitment of Pacific 
people into the health professions? Four major factors, structural, systemic, 
organizational and individual, were identified in 2008 as barriers to the 
recruitment of Maori into the health and disability workforce.7 Does a 
similar set of barriers exist for Pacific people? Do the motivators for career 
choice for Pacific students in particular differ from those of other health 
science students in general?13 

Aims of this study

The purpose of this study was to identify factors that might hinder and/or 
contribute towards recruitment of Pacific people into the health professions 
in New Zealand. The investigation was confined for logistical reasons to 
Pacific Island students enrolled in the health professional programmes at 
the University of Otago and the University of Auckland.

METHOD 

An anonymised, self-completed questionnaire was developed and 
piloted on non-Pacific students with some minor changes being made 
prior to administration to the target group. The questionnaire requested 
demographic information, reasons affecting career choice, barriers and 
support systems and other associated factors. Ethical approval for the 
survey was obtained from the University of Otago Ethics Committee. 

NZMSJ Features
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All Pacific students enrolled in health professional courses at the University 
of Otago and University of Auckland were identified using databases 
maintained by Pacific student organizations within the two universities. 
Other networks such as the Pasifika Medical Association (PMA) mailing 
list, and the University Pacific Island Centers were also utilized. Pacific 
Island students in this study included any students who were of Polynesian, 
Melanesian or Micronesian descent including Fijian Indians. 

The survey, which was conducted over four months from November 2006 
to March 2007, was posted to all eligible students with frequent reminders 
being sent via e-mail. The questionnaire was also made available on line 
using the survey design package, Survey Monkey: (www.surveymonkey.
com). 

RESULTS

Sixty students completed the questionnaire, 38 (63%) from the University 
of Otago and 23 (37%) from the University of Auckland. The response rate 
could not be determined, unfortunately, because the number of Pacific 
students enrolled in health professional courses was not available from one 
of the institutions.

Demographic Characteristics

The average age of respondents was 22, ranging from 18 – 28 years, with 
equal numbers of male and female.  Half of the respondents were born in 
New Zealand, with most of those born overseas coming from the Pacific 
islands (n=17, 28%) mainly from Fiji.  The majority ( n=53, 88%) were New 
Zealand citizens or permanent residents, single (n=56, 93%) and bilingual 
(n =43, 74%).

Table 1: Demographic characteristics of Pacific health professional students

Most respondents (62%) were studying medicine with the second largest 
group (20%) enrolled in pharmacy. The remainder was distributed equally 
among dentistry, medical laboratory science, nursing and physiotherapy.

Demographic Characteristics Percent of Respondents (n=60) 

Ethnicity

Samoan
NZ European
Fijian Indian
Tongan
Fijian
Cook Island Maori
Solomon Islander
Niuean
Other

25
22
21
12
8
4
2
1
5

Country of Birth

New Zealand
Fiji
Australia
Samoa
Solomon Islands
Tonga 
East Timor
Tuvalu
Vanuatu

50
28
5
5
3
3
2
2
2

Other languages spoken

Hindi/Fiji Hindi dialect
Samoan
Tongan
Fijian
Pidgen English/ Tok Pisin

29
17
9
5
3

Citizenship

New Zealand Citizen/
Permanent Resident
International

88

12

Schooling and family background

Most (71%) respondents had attended a state (public/government funded) 
secondary school either in NZ and/or overseas (the majority of the latter 
in the Pacific islands) and studied the recommended subject combination 
for health sciences of English, chemistry, biology, physics and mathematics in 
their final two years of school. 

A school’s decile indicates the extent to which it draws its students from 
low socio-economic communities, with decile 1 schools having the highest 
proportion of students from low-socioeconomic communities and 
decile 10 the highest proportion of students from high-socioeconomic 
communities. 

No information was obtained from the overseas schooled participants 
about the ‘quality’ of their secondary education but figures were obtained 
from the New Zealand educated students for the decile rating of their 
schools. These are presented in Table 2.

Table 2: Decile Ranking of Secondary Schools attended by Pacific students 
studying in New Zealand. 14

Few participants came from large families, with most (n=45, 75%) having 
1-3 (generally older) siblings, the majority of whom were also engaged in 
tertiary education. 

Participants’ parents were generally well educated, with only 38 (25%) 
having no formal post-secondary qualifications and 22 (15%) having a 
postgraduate qualification.  All fathers were employed and had not changed 
their occupation during participants’ schooling years.  Most (n= 36, 62%) 
were employed as clerks, in service roles and as sales people or other 
white-collar workplaces.

Only half of the participants’ mothers were in the workforce, however, 
despite their academic qualifications, working as health professionals, other 
professionals or as clerks in service roles and as sales people. 

Health professional programmes

Most respondents (41) entered their chosen health professional 
programme via a common health sciences first year course, 11 entered as 
graduates, 3 as allied health professionals and 5 via other means such as the 
Certificate in Health Sciences for MAPAS students, the final year of high 
school or after two or more years of university study.

They had been prompted to consider a career in a health profession by 
exposure to a number of different influences, such as people who were 
already working as health professionals including family members. The 
encouragement of friends was also important, as were the images and 
stories conveyed in films, books and other media. Table 4

Table 4: Main Factor prompting student interest in course

School Decile Ranking Number Percent

1 - 3  7 17.5

4 - 7 11 27.5

8 - 10 22 55

Total 40 100

Factor Percent

Family members in health professions 18%

Inspired by health professional 14%

Friends 13%

Movie/book/other media   9%

High school teacher   8%

Careers advisor / school counsellor   6%

University advertising   5%

University staff   4%

Careers expo / Fono   4%

High school visits by university students   3%

Other  15%

When asked why they wanted to work in a health profession, the main 
reasons they gave were altruistic; they wanted to have a job where they 
could interact with and care for people, especially Pacific people because 
they were aware of the shortage of Pacific health practitioners.  They were 
also interested in the sciences.  

Table 5: Reasons for choosing a health career

Obstacles and assistance                      

The two main barriers to successful enrollment encountered by Pacific 
students were: high academic requirements and subsequent financial 
pressures, being cited as important by 70% and 75% of students 
respectively. Other barriers encountered by some (but not all) included 
the lack of Pacific role models and thus community encouragement for 
their intentions.  Moving away from friends and family was also a problem 
for some (45%), depending on their home location and that of their chosen 
programme.

Comments made by individual students indicated that some had encountered 
problems with the bureaucracy of school to university transfer.  They felt 
they had not been able to obtain sufficient information from either school 
or university advisors about health sciences programmes, special initiatives 
such as the Maori and Pacific Admissions Scheme (MAPAS) scheme at the 
University of Auckland and and the University of Otago’s sub-category for 
admission into Medical School for New Zealand Resident Pacific Islander 
of Polynesian or Melanesian descent or the availability of scholarships in 
general.  There were perceived cultural barriers too, that Pacific students 
did not ‘do’ medicine or science, for example. Many students experienced 
difficulties when dealing for the first time with the organisation of “bank 
accounts, IRD numbers and accommodation from overseas” or the more 
pleasant but equally problematic concerns of coping with the distractions 
provided by the social life at university.

Both the University of Otago and the University of Auckland provide a 

Reason
Very 
Important

Quite
Important

Not
Important

I like to interact with people 39 17 2

I want a job where I can care 
for/help people

37 21 1

I have an interest in science 28 25 5

There is a shortage of Pacific 
health practitioners in the 
community

26 22 8

I wanted to work in the 
community

22 31 5

I want a job where I can apply 
science to everyday life

17 22 16

I was encouraged by a role 
model to consider a career 
in health

14 14 23

I was inspired by a health 
practitioner

12 16 24

My parents/family wanted me 
to enter the health field

9 18 26

I want a high salary 8 29 19

I want a career in health 
research

6 15 34

I wish to have a job with a 
high status

5 18 29

I want to carry on a family 
tradition

2 9 40

My friends are studying in the 
health field

2 9 41

I was attracted to the course 
by the institution’s advertising

1 7 43

I had high grades and didn’t 
know what else to do

1 7 42

range of support services and assistance networks to Pacific students. 
Not all students used these. However, those who did, spoke highly of their 
experiences, appreciating the study groups and mentoring programmes as 
well as the professional support provided by Otago’s Pacific Island Centre 
and MAPAS staff as well as professional contacts and inspiration provided 
by Pasifika Medical Association conferences. 

Table 6. Utilization of support services or networks by students

Future goals and career aspirations

All students indicated that they aspired to do well in their chosen 
professions.  Some wanted to continue with postgraduate study in order 
to specialise.
[I want to become] “a paediatrician”, an “oncologist”, a “psychiatrist”

Others wanted to work in New Zealand areas where there are high 
numbers of Pacific people.
[I want to] become a “well-respected and approachable physiotherapist in my 
home community in South Auckland”; “to complete my training as a midwife 
and work…in South Auckland”; “return to work at Middlemore Hospital in 
South Auckland.”

Others want to return to their islands.
[I want to] “return to Samoa as a pharmacist”; “gain work experience and work 
in Tonga”; “return to work as a pharmacist in Fiji”

Some want to become involved in decision making by getting involved 
with district health boards, working with their communities to identify and 
provide healthcare needs and “assist in the development of future Pacific 
health professionals”. 

They appreciate the importance of their current status and future roles in 
the community.
“Since it is projected that, in the next few years, New Zealand will become 
predominantly brown, I believe my generation of Pacific students has a huge 
responsibility in becoming leaders and role models of tomorrow”.

DISCUSSION

The information obtained from respondents in this study should be 
interpreted with caution because it has been obtained from a relatively 
small number of respondents.  Given the low numbers of Pacific students 
enrolled in New Zealand’s health professional programmes, however, the 
responses of even these few do provide an indication of the background 
and motivation of those who are enrolled, all of which can provide pointers 
to some of the ways in which greater numbers of Pacific students may be 
recruited. 

Some of the demographic characteristics of respondents were similar to 
those of health professional students in general.  They were mainly young, 
male and female in similar numbers, had attended schools in middle to 
high socioeconomic status neighbourhoods and had come from families 
who were reasonably well educated and securely employed. They were 
both science and people orientated, their free comments indicating a 
strong interest in the science subjects being studied and a strong desire 
to do good by their home communities when qualified.  In this they were 

Support Service
Used 
Often

Used 
Sometimes

Used 
Not at all

Pacific Island Centre (Otago) 9 19 19

Mentoring Programmes 18 21 11

Student Support 
organizations – 
PIHPSA (Otago), MAPAS 
student group (Auckland)

21 18 10

Professional Support 
organization – Pacifika 
Medical Association (PMA)

9 21 20

Other services 4 9 13
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thus comparable with the pharmacy students who identified altruism as 
their primary career motivator, closely followed by an interest in science13 
although the pharmacy students’ appreciation of good employment 
prospects was not mentioned specifically by these Pacific students.

In other respects, the sample studied differed from the general health 
professional student population. Most (75%) of the New Zealand medical 
students surveyed in 2001, for example, had at least one parent who had 
a tertiary qualification, 17% of whom were practicing health professionals. 
More than 25% of these medical students came from homes in which the 
annual income exceeded $100,000.11 Only a few of the Pacific students 
in the present survey, however, had these advantages which, given that 
parental education and employment play a major part in career choices,11, 

15 may be one of the explanations for the low number of Pacific students 
in these programmes.

Other external factors that influence students’ choice of careers is access to 
good education at secondary school and the encouragement of appropriate 
role models.  Although most respondents in this study had attended 
schools with a high decile (high socioeconomic community) rating, Pacific 
students in the population as a whole are disproportionately enrolled in 
low decile (low socioeconomic community) schools.15 Moreover, the least 
popular subjects studied by Pacific school students are the biological and 
physical sciences, the essential prerequisites to a career in health sciences. 
14, 16 Only a few respondents to this survey reported that they had been 
encouraged by high school teaching or guidance staff to consider a career 
in health; many had, however, been inspired by stories in the media, both 
factual and fictional.

Various strategies that might be employed to increase recruitment of Maori 
students into the health have been identified.7 The information obtained in 
the present study – despite its limitations – indicates that the use of similar 
strategies might also increase the recruitment of Pacific students.

While the tertiary providers of health professional programmes can do 
little to reduce socioeconomic disparities between Pacific people and 
others in the population, they could perhaps do more within their existing 
systems to encourage such people into their health programmes.  More 
focused targeting of younger school children, especially in areas of high 
concentration of Pacific people, such as parts of South Auckland, might 
encourage more to study the subjects they would need for entry into 
health science programmes.  This would require even greater cooperation 
than currently occurs between university liaison personnel and school staff, 
perhaps aided by the presence of some actively practising and recognisable 
role models as well as articulate and enthusiastic tertiary Pacific students

Both the University of Otago and the University of Auckland currently offer 
programmes that bridge the gap between high school and health science 
studies at their institutions. These programmes have been designed to help 
those who may have been poorly prepared academically at secondary level 
and thus ease their transition into the even greater demands of tertiary 
study.  Only a few study participants had taken one of these programmes.  
Similarly, the mentoring support offered by both Otago and Auckland, 
although identified as very valuable, was not taken up by all students, despite 
being freely offered and widely advertised. If more students, especially those 
whose families are overseas, could be encouraged to seek and accept this 
form of support, they might have fewer problems settling into both New 
Zealand and university life.

Most of the students who participated in this survey were ambitious, many 
wanting to pursue specialisation after graduation.  Almost all, however, had 
as their focus the intention to work with their own people, to help improve 
health outcomes.  As a result they could well become the role models for 
others to emulate in the future – provided that some of the barriers that 
hinder recruitment into the professions are lowered.  
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ABSTRACT

A review of the relevant literature investigating the clinical use of 
hepatitis B vaccine. In the pre-vaccination era, transmission of hepatitis B 
in medical settings was a public health issue, especially in high-risk areas, 
such as haemodialysis units and oncology wards. All findings indicate that 
the vaccine is efficacious and safe to administer. Hepatitis B vaccination 
programmes can help reduce the incidence of hepatitis B infection in 
the population, irrespective of the individual’s relative risk. With such a 
programme, the incidence of hospital-acquired hepatitis B infections could 
be profoundly reduced.

Keywords: Hepatitis B Vaccine, Chronic Hepatitis B, Health Care Workers, 
Medical Student, New Zealand.

Abbreviations: Chronic Hepatitis B (CHB), Health-Care Worker (HCW), 
Hepatitis B Virus (HBV), Hepatitis B Virus surface antigen (HBsAg), Hepatitis 
B Virus core antigen (HBcAg), Hepatitis B Virus early antigen (HBeAg).

INTRODUCTION

Hepatitis is inflammation of the liver. Hepatitis can be attributed to several 
infectious and non-infectious causes, hepatitis B virus (HBV), being one of 
the infectious causes. HBV can be transmitted via contact with bodily fluids; 
for example, transfusion of infected blood, sexual contact and mother-to-
foetus transmission. Furthermore, HBV has a higher risk of being transmitted 
through needle-stick injuries (estimated 1.9-40%) than most of other 
blood borne pathogens.1 For instance, hepatitis C virus has an estimated 
2.7-10% risk of transmission through needle-stick injuries, whereas HIV has 
an estimated risk of 0.20-0.44%.1 Thus, health-care workers (HCW) can 
be considered as a high risk group of being infected with hepatitis B. It is 
estimated that the cumulative prevalence of past/present HBV infections 
among surgeons is10-18% worldwide.2  Most cases of hepatitis B in adults 
are self-limiting, and patients do not require any medical intervention. 
However, a small percentage of people go on to develop chronic hepatitis 
B (CHB), particularly those with cellular immune impairment. CHB is a 

more serious condition, which may lead to liver cancer (also known as 
hepatocellular carcinoma), liver cirrhosis or liver failure. CHB is a particularly 
common outcome from HBV infection in newborn infants and it also has 
increased risk, although decreasing, after acute hepatitis B in early childhood. 
This is because the pattern of antigen appearance in the blood and the 
virus’ incubation period is different in those patients than in adult patients.

Adult patients who contract HBV (fig. 1) have one or more virus-related 
proteins in their blood at any one time:

Hepatitis B Virus surface antigen (HBsAg): is expressed on the main surface 
protein of the virus. It starts to appear in patients’ blood after the virus’ 
incubation period (typically 6-20 weeks). It is a diagnostic marker of a 
current HBV infection. It starts disappearing from the blood as patients’ 
symptoms fade away. HBsAg is the antigen that is able to stimulate 
protective serological immunity.

Hepatitis B Virus core antigen (HBcAg): does not appear in blood, since it is 
encapsulated by virus’ main protein. However, HBcAg appears to stimulate 
protection, against subsequent HBV infections, at the T cell level. Antibodies 
to HBcAg (abbreviated HBcAb) appear in the blood after the incubation 
period. It lasts in patients’ blood forever, and thus, it is a good marker of past 
Hepatitis B infection.

Hepatitis B Virus early antigen (HBeAg): appears to be derived from virus 
production in infected liver cells. It is a good indicator of patient’s infectivity, 
since it typically correlates with high viral load in the blood (viraemia).

Figure 1. A simplified drawing of the HBV particle and antigens.3
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Those antigens are used in detection of the disease and evaluation of the 
stage of the infection.4 The Hepatitis B vaccine contains one of the HBV 
proteins (HBsAg) which, when administered, triggers the immune system 
to develop anti-HBsAg antibodies. Historically, this was derived from CHB 
patients’ sera.5 Now, more sophisticated recombinant vaccines are used. 
However, both vaccines are of equal effectiveness and are well-tolerated.6

HBV is estimated to chronically affect 350 people million people around 
the world, 75% of which are concentrated in Asian and Western Pacific 
regions.4 New Zealand has been categorised in the lowest hepatitis 
B prevalence category by international comparative data7. However, a 
number of studies in New Zealand show disparity in the prevalence of 
CHB between various ethnicities, occupations, regions and age groups.7 
These studies have estimated that CHB during the 1980s, ranged from 
5.4% in Maori police and customs workers, to as high as 16% in Maori 
children in the Eastern Bay of Plenty.7 On the other hand, CHB prevalence 
has been somewhat steady in European populations, ranging from 1-3% 
only.7 There are limited data on Pacific and Asian people in New Zealand.

METHODS

Types of studies

Observational studies and randomised controlled trails were included, 
irrespective of blinding or publication status. Such studies, however, may 
not capture rare adverse events due to their relatively small sample size, 
so previously published large cohort studies, meta-analyses and systematic 
reviews were also considered.

Types of intervention

The following comparisons were assessed:

• Intradermal versus intramuscular Hepatitis B vaccine.

• Deltoid intramuscular injection versus gluteal intramuscular injection 
of Hepatitis B vaccine

• Standard Hepatitis B vaccination schedule (at 0, 1 and 6 months) 
versus rapid Hepatitis B vaccination schedule (at 0, 1, and 2 months).

• Hepatitis B booster vaccination versus no booster vaccination.

Types of outcome measures:

The primary outcome measure was:

• Hepatitis B events at maximum follow-up.

• The number of HCW working without the minimum protective 
levels of anti-HBs (less than 10IU/L).

• Local adverse events, such as: pain, swelling and/or myalgia at the site 
of inoculation after each injection of the vaccine.

Search methods for identification of studies:

PUBMED and MIDLINE (from January 1966 to March 2008) were 
searched by combining the word “vaccine” with one of the following words: 
medical, doctor, health-care worker, health-care provider, student, hepatitis 
B, professional, physician, surgeon, and university. Results were limited to 
articles written in English and Arabic languages.

RESULTS

The efficacy of the Hepatitis B vaccine is best assessed and presented in 
the systematic review by Chen W. and Gluud C.5 This review includes 21 
randomised trails, irrespective of blinding, publication status or language. It 
excludes quasi-randomised trails and observational studies.  For rare and 
severe adverse events, it also includes large cohort studies, meta-analyses 
and previous systematic reviews. HCW were chosen as they are assumed 
to be healthy and in contact with blood or blood products, contaminated 
instruments, body fluids and tissues. A hepatitis B event would be 
considered to have occurred if a person had two or more consecutive 
blood specimens that were HBsAg and/or HBcAb positive.5

These studies reveal that intramuscular vaccinations cause more systemic 
adverse events, while intradermal vaccinations cause more local adverse 
events.5 Furthermore, deltoid injections seem to be more effective in 
boosting antibodies than gluteal injections.5 In addition, the standard 
vaccination schedule (at 0, 1 and 6 months) produces a better antibody 
response than a rapid vaccination schedule (at 0, 1 and 2 months).5 A 
recent separate study by Fitzsimons D. et al showed that Hepatitis B 
vaccine was effective in nearly all recipients of the vaccine. And even though 
the antibody titres declined with time elapsed after the first vaccination, 
to below the accepted level of 10mIU/mL, vaccinated responders had 
persisting antibodies and/or cellular immunity that could respond powerfully 
to a vaccine challenge.8 Table 1 displays findings on Hepatitis B vaccine 
efficacy from different studies on HCW and/or university medical students.

Author, publication and year Study group and method Place Main findings

Olubuyide IO et al.9

QJM, 1997.
Cross-sectional survey of 75 physician, 
surgeons and dentists.

Departments of Medicine, Restorative 
Dentistry and Oral and Maxillofacial 
Surgery, University College Hospital, 
Ibadan, Nigeria.

Prevalence of HBV in vaccinated 
doctors and dentists (n=15): 15.3%
Prevalence of HBV in non-vaccinated 
doctors and dentists (n=60): 43.5%
OR 2.83 (95% CI 0.55-19.5, p<0.05).

Fisker N et al.10

European Journal of Epidemiology, 
2004.

Cross-sectional survey of 1439 
hospital staff, 960 (67%) of which 
were HCW.

Odense University Hospital, Odense 
C, Denmark.

-Non-HCW (p<0.001):
Prevalence of HBV in vaccinated staff 
(n=14): 0%
Prevalence of HBV in non-vaccinated 
staff (n=458): 2%
-HCW (p<0.001):
Prevalence of HBV in vaccinated staff 
(n=215): 0.9%
Prevalence of HBV in non-vaccinated 
staff (n=733): 1.6%

Shapiro CN et al.11

The Journal of Bone and Joint Surgery, 
1996.

Cross-sectional survey of 3411 
conference attendees, 3239 (95%) 
of which underwent a hepatitis B 
infection blood-test.

The 1991 annual meeting of the 
American Academy of Orthopaedic 
Surgeons, Atlanta, USA.

Prevalence of HBV in vaccinated 
surgeons (n=2300): 5%
OR 7.48 (95% CI 5.91-9.48).

Su FH.12

Journal of Viral Hepatitis, 2008.
This study examined the status of 
HBV infection amongst 5875 students, 
18 years after the implementation 
of a nation-wide mass hepatitis B 
vaccination programme in 1984.

At a private university in northern 
Taiwan in 2005.

Prevalence of HBV in 1987 birth-year 
cohort students (n=670): 5.2%
Prevalence of HBV in 1976 birth-tier 
cohort students (n=76): 48.7%
p<0.0001

DISCUSSION

Limitations

Although the current Hepatitis B vaccine has proven to be effective in 
reducing the incidence of hepatitis B infection, it does not cure already-
existing disease. There are limitations to the vaccine programme adopted 
currently. These limitations can be grouped into 3 categories:

Limitations associated with administering the vaccine.

Limitations of the vaccine itself.

Practical limitations.

Firstly, any hepatitis B vaccination programme, whether national or 
international, faces some limitations associated with administration of 
the vaccine. For example, many studies have shown that intradermal and 
intramuscular vaccines are of similar efficacy.5 On the other hand, one 
randomised controlled trail found that the intramuscular route may be 
preferable.5 However, the intramuscular vaccine requires a larger quantity 
of the antigen (HBsAg) than the intradermal vaccine, hence increasing the 
cost of intramuscular administration.5 In contrast, the intradermal route 
allows a progressive diffusion of the antigen and a longer action-time of 
the vaccine. Therefore, less antigen is used, and is a cost-effective route of 
administration. Unfortunately, the vaccine adjuvant (aluminium hydroxide) 
to enhance the anti-HBsAg action can cause a granuloma to form at the 
site of the injection.5

The Hepatitis B vaccine regimen has practical problems. Since the current 
Hepatitis B vaccine is of killed-virus type or recombinant/purified protein 
type, it requires administration of multiple doses of the vaccine to reach 
immunity. Thus, the current three-dose Hepatitis B vaccination regimen 
might deter people who do not like needle-injections. There is also a 
possibility, although slim (estimated 10-15%), of requiring a 4th (booster) 
vaccine especially in non-responders.5 Non-responder incidence tends 
to increase with age: 1% at birth, 5% at age 20 years, and approximately 
50% at age 60 years.8 However, most of those non-responders tend to 
be obese, alcoholics with advanced liver disease, immunosuppressed, or 
on renal dialysis.13 Recently, a new combined vaccine against both hepatitis 
A and hepatitis B (Twinirix) has been formulated. This combined vaccine 
may raise concerns surrounding the current separate vaccines, which 
are less cost-effective than the combined one.14 Studies have shown that 
this combined vaccine is as efficacious against hepatitis A and hepatitis B 
as the separate vaccines.14 Current research is aiming to find alternative 
administration routes, such as the oral route15, as well as aiming to combine 
hepatitis B vaccine with other vaccines, such as the Human Papilloma Virus 
(HPV) vaccine.16

Finally, the Hepatitis B vaccine itself faces obstacles. Even though the current 
vaccine is efficacious, immunogenic and safe, certain groups of people cannot 
make use of it. Travelers and HCW may need a faster-acting vaccine. Non-
responders to the current vaccine including immunosuppressed people 
may benefit from a more immunogenic vaccine.17 This may also reduce the 
number of injections required and, hence, the cost of the vaccine.17

Ethical considerations

While the Hepatitis B vaccination has been shown to be efficacious and 
safe, mandatory immunisation raises some ethical and public controversy. 
It is known that HBV can be transmitted sexually, so abstinence or use 
of condoms could be part of the solution. However, one of the more 
sophisticated issues is the balance between the rights of the medical/dental 
student, the rights of the patient and society’s expectations. The rights of 
medical/dental students lie in their interests in furthering their careers and 
patient care, as well as the right to privacy and freedom from discrimination.2 
On the other hand, patients’ rights range from autonomy and the right to 
be protected from harm, to the freedom of choosing and consenting to 
the medical staff.2 Society’s interests revolve around providing a safe and 
affordable health care.2 Table 2 shows the assessment used in Canadian 
universities of the suitability of a medical/dental student practicing clinical 
work should he/she become HBV-infected.2

Table 2. Assessment of HBV infectivity by serological marker status and 
suggested curriculum restrictions.2

CONCLUSION

Hepatitis B, in its chronic state, is a serious liver disease, and has been found 
to be a precursor to many liver complications. It is estimated that 350 
million people around the world have CHB. Unlike other viruses such as 
HIV, HBV is more infective, yet is preventable by vaccinations. Many studies 
have shown hepatitis B vaccine’s safety and efficacy, as has been alluded 
to in this review. However, vaccination programmes against hepatitis B 
face a number of practical limitations and ethical issues that need to be 
considered first. Nonetheless, these issues appear to be outweighed by the 
benefits this vaccine offers.
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significantly more prevalent in a village next to the uranium mine than in a 
similar sized village 30 kilometres from the site (see www.jadugoda.net). Dr 
Shakeel’s speech was followed by a moving short speech by an indigenous 
miner from the affected community. The elder told of women being 
ostracised from the community because they could not bear children. He 
described how unlike other villages where people celebrated a birth, in his 
village ‘the people cried because they did not know if the baby would live a 
long life or be normal’. The villagers, who are representative of some of the 
800 million Indians living on less than US$1 per day, believe ‘it was better 
to die of cancer with a full belly than to die of hunger’. This session brought 
home the many layers of harm caused by nuclear arms. Not only do they 
threaten future harm, they cause immediate health effects on vulnerable 
populations and divert funds from health and education. The discussion on 
future energy options further illustrated the breadth of issues associated 
with an anti-nuclear stance. Speakers from Germany, Nepal and Indonesia 
presented non-nuclear solutions to the demand for more energy being 
pursued in their region. This showed how people from a variety of different 
countries and backgrounds were taking responsibility for finding alternative 
solutions. 

India as a Congress host 

India is one of eight confirmed nuclear weapon states yet has a strong 
Ghandian tradition of peace and non violence. This dichotomy made the 
congress a particularly interesting exercise in history, rhetoric and political 
practice. The congress was opened by the Vice President of India and the 
Minister of Health and Social Welfare spoke at the congress dinner. The 
Vice President acknowledged that medical students and young doctors 
were the future decision makers and commended them for spreading 

awareness of the nuclear disarmament process. This high level of support 
for the IPPNW appeared as a contradiction. Both speakers called upon 
India’s culture of peace dating back to Gandhi to signal India’s support for 
peace while at the same time acknowledging India was pursuing nuclear 
armament. At no time in the congress was there any discussion of how we 
might help alleviate local poverty issues. 

The Congress as an experience

The IPPNW congress offered unparalleled opportunities to meet 
international peers interested in peace and social justice issues. There 
were several students present who had taken a year out to do volunteer 
work or public health research projects. It was also invaluable to hear how 
qualified doctors combined social justice issues with practice; particularly a 
German psychiatrist working with refugees suffering from post-traumatic 
stress disorder. This illustrated the possibilities for action and involvement 
available to doctors. 

The congress alerted us to the importance and urgency of the anti-nuclear 
campaign and the bid for a global Nuclear Weapons Convention. It is 
essential that New Zealanders continue the landmark work of our anti-
nuclear laws by contributing to international disarmament efforts. Medical 
professionals in New Zealand have a unique opportunity to contribute to 
a preventative health model for involvement in peace and health issues. The 
next Congress will be held in Basel, Switzerland in 2010 and aims to enlist 
Masses for Weapons Destruction. 

If you wish to join the ‘masses’ contact your local 
Medical Students for Global Awareness group or msga.nz@gmail.com.

Medical students from 59 countries joined together to March for peace through Delhi. Medical students at four day peace march.

All photos taken by Roman Sandoz.

The IPPNW Congress was attended by many Indian politicians 
including the Vice President and the Minister of Health and Social Welfare

Senator Douglas Roche welcomes 
Shri M. Hamid Ansari, Vice President of India to the congress.

The International Physicians for the Prevention of Nuclear War [IPPNW] 
World Congress was held in Delhi, India from 9 to 12 March 2008. It was 
preceded by a student congress on March 7 and 8. The event was attended 
by 604 delegates from 59 countries, including four New Zealand medical 
students and one physician. IPPNW is an organization of medical students 
and doctors who are committed to helping facilitate nuclear disarmament 
and promoting world peace. The organisation was founded in 1980 by two 
cardiologists, one from the United States and the other from the Soviet 
Union who both realised their common interests in peace transcended the 
politics of the Cold War. IPPNW has been a leader in the promotion of 
peace, demilitarization and nuclear disarmament since this time, receiving 
the Nobel Peace Prize in 1985. IPPNW is represented in New Zealand 
through Medical Students for Global Awareness (MSGA); local MSGA 
groups are active or being established around New Zealand. 

The Student Congress 

Topics such as global warming, small arms and nuclear disarmament 
were discussed at the student congress. Of most interest were talks from 
students about the work they were doing in their own countries, often in 
very unsupportive government contexts. One poignant example was from 
a medical student from Iran who had hosted a ‘Target X’ event in Tehran to 
educate locals on the likely effects of a nuclear strike on the X target point. 
A Palestinian student presented his intention to organize a summit bringing 
together Palestinian and Israeli students. A Medical Alliance to Stop Global 
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Warming awareness campaign in the US has been developed (see www.psr.
org/site/PageServer?pagename=MedicalAlliance_to_StopGlobalWarming). 
A workshop on One Bullet Stories explained how clinical students on 
electives in areas affected by small arms violence could collect small arms 
injury data to help scope the extent of the problem.  Such talks were 
inspiring and provided an insight into the freedom we have in New Zealand 
to act on our beliefs.

It was exceptionally valuable to hear from different IPPNW student 
chapters - their different national interests, foci and involvements and how 
these were advocated for within IPPNW. Small-arms control, for example, 
was a particular priority for students from Africa and South America. 
Medical students from the Pacific region spoke about initiating a project 
to document the public health consequences of armed tribal conflicts in 
Papua New Guinea. They presented data at the Congress and now aim to 
integrate their clinical research into civil society campaigns back in New 
Zealand and Papua New Guinea. The American students were concerned 
about global warming and were running education campaigns. The diversity 
of interests amongst the student groups suggested the organization was of 
value as it could accommodate such a breadth of concerns. 

The Student Congress was preceded by a four day Peace March undertaken 
by 74 students. It went from Wagah (the only border crossing between 
India and Pakistan) to Rajghat (where Mahatma Gandhi was cremated in 
Delhi). This was reported to have been a great success. It offered students 
an opportunity to educate Indian villagers firsthand on nuclear issues and to 
understand the reasons some groups of Indians might have for supporting 
India’s nuclear proliferation. The camaraderie and solidarity of the March 
made it a highlight for students who participated.

The IPPNW Congress

The full Congress included formal presentations addressing topics ranging 
from small arms violence, globalization, sustainable energy and religious 
intolerance to anti-nuclear action. The anti-nuclear flagship for IPPNW is 
the International Campaign to Abolish Nuclear Weapons (ICAN; www.
icanw.org). This international campaign for a Nuclear Weapons Convention 
is based on a ground swell of public opposition to nuclear weapons and 
political advocacy. ICAN presentations at the congress offered a positive 
message for a nuclear-free future and provided simple resources for public 
education on nuclear issues. 

As part of IPPNW’s nuclear abolition movement, the environment and 
health effects of uranium mining in India were explored. A speech by Dr 
Shakeel ur Rahman, from the Indian Doctors for Peace and Development 
(IDPD), about the local health impacts of the Jadugoda uranium mine in 
Northern India was particularly compelling. Primary sterility, congenital 
deformations and mortality due to cancer and deformation were all 
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Dr Aiyub with patient

years with cataracts in both eyes and was completely dependent on her 
family for care.  She wanted to see her grandchildren and this prompted 
her to visit the outreach clinic.  She was delighted to return to her village, 
able to see her family and once again take part in the rituals of village life, 
as a member of the chief ’s family.

Outreach surgical service is an important aspect of training for Pacific 
ophthalmology because it is one way of overcoming the difficulties of 
inadequate patient access to health services. It requires a great deal of 
organisation, not just for transporting equipment but also in terms of 
preparation. Prior to a team arriving, nurses need to have screened patients 
to ensure a sufficient number are available to warrant the resource-intensive 
exercise. Transport of patients (to and from the hospital) and follow-up 
care also have to be arranged. All our surgical outcomes are monitored 
at PEI, including those conducted during outreach tours. This ensures that 
we make arrangements to have patients’ visual outcomes measured at set 
intervals after surgery. To do this we work with local doctors and nurses 
and use their systems so that patients and their own health teams are fully 
informed about their care. This also avoids creating parallel systems, which 
may cause confusion and errors in follow up care.

The Pacific region has a population of nearly eight million people scattered 
across remote islands with often very limited access to health services. An 
estimated 80,000 people in the region are blind and up to 250,000 suffer 
from significant vision loss1. With up to 80 per cent of visual impairment 
being either avoidable or treatable, these numbers can be reduced 
significantly with sufficient, appropriately trained personnel and resources. 
The Pacific region requires 80 eye doctors and around 300 eye nurses 
or eye technicians to provide appropriate ophthalmic and optometric 
services and primary eye care2.  The Pacific Eye Institute is working to help 
fulfil this requirement, but in keeping with each country’s human resource 
for health plans.

Having a regional training centre makes ophthalmology far more affordable 
and accessible for Pacific doctors.  Many Pacific doctors have little hope 
of winning scholarships to undertake postgraduate training overseas.  So 
the fact that PEI’s postgraduate diploma, awarded by the Fiji School of 
Medicine, is available locally enables those of us wanting to specialise in 
ophthalmology to progress our careers and provide quality eye care to 
Pacific people.  Since graduating and returning to the Eye Department 
at Suva’s Colonial War Memorial (CWM) Hospital, I feel I have been able 
to make a real difference to the delivery of quality eye care in my home 
country.  To illustrate this, in 2007, CWM hospital had two eye surgeons and 
performed 109 cataract surgeries.  After I rejoined the eye team in 2008, 
we performed a total of 186 cataract surgeries; I was responsible for 80 of 
these.  The quality of minor surgeries (lid, pterygium) also improved with 
greater and satisfying results for the patient (and the doctor!)

Since opening in 2006, the Pacific Eye Institute has trained six doctors and 
23 nurses from nine Pacific countries.  With a further 10 nurses and three 
doctors enrolled this year, a sustainable, local eye care workforce in the 
Pacific is fast becoming a reality.  

For more information about the Pacific Eye Institute visit 
www.pacificeyeinstitute.org 
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in Pakistan and returned to Fiji in November 2000.  Seeing 
numerous patients suffering from vision disabilities, she 
realised that many people in Fiji would remain blind, or live 
with low vision, if eye health services were not more widely 
available.  This prompted her to specialise in ophthalmology 
and she has been working in the Eye Department at Colonial 
War Memorial Hospital in Suva since 2005.  She is completing 
her ophthalmology training at PEI this year (MMed) and 
eventually hopes to specialise in orbital and vitereo-retinal 
surgery (Pacific countries currently rely on visiting teams for 
this service), and would also like to train other eye health 
workers.

The Pacific Eye Institute (PEI), which enrolled its first cohort of students in 
2006, is the Pacific’s first training facility in eye health outside Papua New 
Guinea. The Institute was established and is funded by The Fred Hollows 
Foundation NZ.  The aim of the Institute is to provide appropriate eye care 
training as well as postgraduate sustainable support and encouragement 
for local eye care professionals – both doctors and nurses.

PEI also receives support from NZAID, because it is building the capacity 
of local Pacific people to meet our own health needs and prevent disability.  
The Institute’s location in Suva makes it accessible to all Pacific Island 
countries and provides a great boost to the region in terms of blindness 
prevention. It also provides a free clinical service for local people in Suva 
and the surrounding region.  

The Pacific Eye Institute develops its programmes in consultation with 
the relevant Ministries of Health to ensure the appropriate number of 
people are trained and retained in eye health in the region. Before being 
accepted into the courses, candidates obtain agreement from their home 
government, not only to recognise their resulting qualification, but also to 
map out a career path for graduates and acknowledge the importance of 
improving the capacity of national eye health services. In return, we are 
required to make a commitment to provide eye care in a public health 
setting when we return home. 

A key feature of PEI is appropriate training.  We are trained to provide 
eye care in Pacific conditions through courses tailored to the region's 
particular eye health planning needs. This means, amongst other things, that 
we learn to use the equipment we will work with in our home countries. 
We also see the same pathology most commonly presenting around the 
Pacific. Most importantly, we are able to operate on patients (which may 
not be possible if we were training in New Zealand or Australia due to 
registration restrictions).  During the course of the one year Diploma of 
Ophthalmology, students have to perform 100 cataract operations. This 
allows for most complications that may occur during surgery to arise 
and be dealt with under the supervision of trainers. Similarly, we have set 
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numbers of refractions to log, as well as other procedures.

As a practical component of my course, I attended a number of surgical 
outreach tours under the supervision of Dr John Szetu, the Director of PEI.  
These outreaches have the dual benefit of providing students with valuable 
clinical and surgical experience under supervision, as well as making eye 
health services available to remote Pacific populations.  One such outreach 
was to Gizo in the Solomon Islands.  It was an extraordinary experience as 
we were the first surgical team to visit Gizo after its devastating earthquake 
and tsunami in April 2007. When I met the patients at the Gizo Hospital, I 
witnessed such hope in their faces because our team had come to restore 
their sight and improve the quality of their lives. During our one week visit 
many patients had their sight restored as the small dedicated team worked 
through extreme temperatures and in makeshift conditions in the hospital 
which had only just survived the tsunami. 

During another outreach, to Sigatoka in Fiji, we saw a 62-year old 
grandmother from the family of a village chief.  She had been blind for 15 

Dr Aiyub
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The National Consultative Workshop (NCW) was held this year on Friday 
3rd of April at Auckland Medical School by The New Zealand Medical 
Students' Association (NZMSA) and brought together a group of thirty 
medical students. Registration was free and included flight travel and food 
for the day. 

NCW came to fruition two years ago with the aim of increasing 
communication and collaboration between national medical student groups. 
We understand the important role these groups provide in supporting 
and advocating for medical students. Hence, this year was the first year 
where we desired to facilitate their growth and development. The groups 
included Medical Aid Abroad Programme (MAAP), Medical Students for 
Global Awareness (MSGA), Aotearoa Rural Health Apprentices (ARHA), 
Maori And Pacific Admission Scheme (MAPAS), Pacific Medical Association 
(PMA), Te Oranga and New Zealand Medical Students' Journal (NZMSJ). 

NCW 2009 consisted of five workshop sessions on key training and 
development ideas. This consisted of time management by the CEO of 
Spark Sonali Nidarmaty, media engagement by the Editor of NZ Doctor 
Barbara Fountain, policy lobbying by New Zealand University Students' 
Association Co-president Jordan King, sponsorship raising by Faculty of 
Medical and Health Sciences External manager Tim Greene and event 
management by United Nations Youth Association of New Zealand's 
Auckland President Elizabeth Chan. The overwhelming response from 
the participants was that these speakers were amazing and enriched their 
professional and personal development.

Time was also allocated for three breakout sessions which consisted of 
medical student groups coming together in the areas of global health, 
rural health and Maori and Pacific health in order to discuss common 
issues of concern and collaborate on new ideas. The main outcomes of 
these groups were to establish a united overarching medical student global 
health group which will serve to improve sustainability, to provide avenues 
for ARHA to comment on NZMSA rural and distant placement policies 
and use NZMSA media ties for press releases and lastly to establish a joint 
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Divya Dhar
Trainee Intern
School of Medicine
University of Auckland

Divya Dhar is a final year medical student at the University of 
Auckland. She has been on the executive of The New Zealand 
Medical Students’ Association for three years, currently in the 
role of Vice President, and was the convenor of NCW this 
year.

Maori and Pacific student body.

NZMSA will be creating a NCW 2009 publication with relevant speaker 
presentations. 

We look forward to expanding on NCW next year. If you have any 
comments or suggestion for the scope of NCW please feel free to contact 
us. Lastly, I’d like to thank Alistair Papali’i-Curtin for his role in assisting with 
NCW 2009. 

 

Sonali Nidarmaty (CEO of Spark), Alistair Papali’i-Curtin (NZMSA), Divya Dhar (NZMSA)

Divya Dhar
NCW 2009 Convenor
Vice President
New Zealand Medical Students’ Association
Email: vpi@nzmsa.org.nz
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Lauren Tarawhiti, completed her BPhEd in Clinical Exercise 
Prescription from the University of Otago’s School of Physical 
Education. She completed her Bachelor of Commerce 
(Marketing Management major) in 2008.

ABSTRACT

Objective: To investigate the relationship between gait and balance 
disturbances, body composition, polypharmacy, and falls in an elderly cohort.

Design: Baseline data obtained from a convenience sample within a larger 
randomized controlled trial (investigating Tai- Chi as a falls prevention 
intervention).

Setting: University setting.

Participants: 182 community-dwelling people over the age of 65 considered 
to have a risk of falling. 

Main outcome measures: Body composition using dual energy X-ray 
absorptiometry (DXA), and gait and balance measures (timed up-and-go, 
single leg stand, step test, 30 second chair stand). Details of medications, 
physical activity and falls over the previous 12 months were obtained by 
interview-administered self report. The relationship between these factors 
was examined using multiple regression models. 

Results: DXA scans revealed that 28.1% participants had a normal body 
composition, 9.3% were sarcopenic, 15.9% were sarcopenic-obese, and 
46.7% were obese.  The sarcopenic-obese group had poorer functional 
performance on the chair stand (p=0.03), step test (p=0.03) and timed up-
and-go tests (trend p=0.06). This group also reported the lowest levels of 
physical activity compared to the other body composition groups (p=0.01).  
Regression analysis revealed that the total number of medications and a 
sarcopenic-obese phenotype was related to poor functional performance 
in the chair stand test (p<0.01) step test (p=0.01) and timed up-and-go test 
(p<0.01).  Total number of medications known to alter body composition 
and a sarcopenic-obese phenotype were also related to slower timed up-
and-go test (p= 0.002).  

Conclusions: These findings suggest that sarcopenic-obesity with 
polypharmacy has a relationship with gait and balance disturbances in older 
adults.  Although cause and effect cannot be established from this study, 
physicians may need to consider both body composition and medication 
use in older patients when assessing falls risk.

INTRODUCTION

Gait and balance disturbances are a risk factor for falls1 and also contribute 
to functional limitations2 and instrumental activities of daily living (IADL) 
disability during aging.2  Skeletal muscle mass gradually declines after the age 
of 45 years3 and contributes to gait and balance disturbances, diminished 
muscular strength, functional limitations and increased rates of falls.2, 4  The 
prevalence of obesity in the elderly is increasing in developing countries with 
fat mass generally peaking between the ages of 60- 70 years.5  Sarcopenic-
obesity (low lean body mass with high fat mass) has been reported to 
precede the onset of IADL disability2 and functional limitations.6, 4 However, 
the precise relationship between lean body mass and fat mass with gait 
and balance disturbances and increased risk of falling is controversial.5  
Some studies report obesity as the primary risk factor for gait and balance 
disturbances,4, 2, 7 whereas others report sarcopenia (low lean body mass 
with low fat mass ) as a larger risk factor.8  Polypharmacy also increases falls 
risk in older persons, adding to the complexity of the relationship between 
body composition, gait and balance disturbances and the risk for falls.9, 1, 10 

Polypharmacy refers to the administration of numerous medications, and 
90% of people over the age of 65 currently take at least one medication 
daily, with many taking three or four different medications.11, 12 

Psychotropic medications (hypnotics, anxiolytics and antidepressants) 
significantly increase rates of falls in the elderly.13, 1 Commonly prescribed 
medications such as analgesics, cardiovascular, endocrine and respiratory 
drugs have also been associated with an increased incidence of falls.13 

Despite evidence that some psychotropic and metabolic drugs change 
body composition,14 few studies have been conducted to investigate 
whether drugs altering body composition are also related to decreased 
physical functioning and increased gait and balance disturbances in elderly 
people.13

This study investigated the relationship between body composition, 
medication, gait and balance, and falls in healthy, community-dwelling older 
persons who had an increased falls risk. 

METHODS

Design

This study was a cross- sectional secondary analysis funded by the 
Otago Medical Research Foundation. The primary study was a multi-
centred randomised controlled trial (RCT) of Tai- Chi as a falls prevention 
intervention funded by the Accident Compensation Corporation of New 
Zealand (ACC). Ethical approval was obtained from the University of 
Otago Ethics Committee and the ACC Ethics Committee.
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Phenotype 1 (%) 2 (%) 3 (%) 4 (%)

Normal
(N = 51)

Metoprolol 
(11.8%)

Thyroxine
(11.8%)

Calcitriol 
(11.8%)

Bendrofluazide 
(9.8%)

Sarcopenic
(N = 17)

Calcitriol 
(29.4%)

Celecoxib
(17.6%)

Metoprolol 
(11.8%)

Digoxin 
(11.8%)

Sarcopenic-Obese
(N = 29)

Metoprolol 
(27.6%)

Calcitriol 
(20.7%)

Bendrofluazide 
(17.2%)

Thyroxine, 
Cholecalciferol (10.3%)

Obese
(N = 85)

Metoprolol 
(24.7%)

Thyroxine
(16.5%)

Bendrofluazide 
(11.8%)

Atrovastatin, Frusemide
(10.6%)

Overall 
(N = 182)

Metoprolol 
(20.3%)

Thyroxine
(12.6%)

Bendrofluazide 
(11.5%)

Calcitriol 
(11.5%)

* 1- 4, where 1= the most frequently reported medication    
(%) = percentage of people reporting use of medication

RESULTS

Participants

Of the 182 participants, 73.6% were female and 26.4% were male (mean 
age 72.7 + 6.3 yrs). Descriptive characteristics by sex and body composition 
classification are presented in Table 1. 

Overall 28.1% of the participants had a normal-lean body composition, 
9.3% were sarcopenic, 15.9% were sarcopenic-obese, and 46.7% were 
obese.

Medications

The participants reported a total of 126 different medications. Fifty-five of 
these medications had links to side-effects with potential to change body 
composition. Of these, 21 (38.2%) had the effect of anorexia, 2 (3.6%) 
were linked to weight loss, and 11 (20%) to weight gain. Four (7.3%) 
were associated with fluid imbalances, and 17 (30.9%) were linked to a 
combination of anorexia, weight gain, weight loss and fluid imbalances. The 
most commonly reported prescription and body composition altering 
medications are listed in Tables 2 and 3.

Aspirin was the most commonly reported medication across all groups 
followed by Simvastatin, Metoprolol, and Cilazapril. Of the medications that 
had potential side effects of body composition changes, Metoprolol was 
the most commonly reported, followed by Thyroxine, Bendrofluazide and 
Calcitriol.  Overall, the sarcopenic-obese group had the highest average 
number of total medications (4.3 medications), including the highest 
average number of potential body composition changing medications (1.5 
medications), compared to all other body composition groups. 

Figure 1. Gait and Balance Functional Tests by Body Composition Classification. Data presented as mean (+ SD). 
* denotes a statistically significant result p<0.05

Functional Measures of Gait and Balance 

The sarcopenic-obese group had lower function on all tests compared 
to the other body composition groups (Figure 1). The normal and obese 
groups showed the highest functional ability for the 30 second chair stand 
test compared to the other groups, whereas the sarcopenic-obese group 
produced the lowest score in the 30 second chair stand test  (p= 0.03 
Kruskal-Wallis test.). The sarcopenic-obese group also performed the 
lowest number of step touches for the right leg (p=0.03 Kruskal-Wallis 
test) and the slowest timed up-and-go test (trend p=0.06 Kruskal-Wallis 
test).  The sarcopenic-obese group also had the lowest time for the single 
leg stand test on both the right and left leg although this was not statistically 
significant. 

Figure 1. Gait and Balance Functional Tests by Body Composition 
Classification. Data presented as mean (+ SD). * denotes a statistically 
significant result p<0.05

The sarcopenic-obese group reported the lowest levels of walking and 
moderate intensity physical activity, as well as overall physical activity, in 
both frequency per week and duration per session. The sarcopenic group 
reported the lowest level of vigorous physical activity. 

Table 4 shows the regression model used to investigate total number of 
medications and body composition phenotype for predicting functional 
test performance.  Greater number of total medications and a sarcopenic-
obese phenotype was predictive of poorer performance on the 30 
second chair stand, step test and timed up-and-go tests.  Total number of 
medications was an independent predictor of poorer performance on the 
single leg stand. Neither body composition phenotype nor medication was 
predictive of falls (data not shown).

Table 3. Top Four Medications with Potential to Change Body Composition by Body Composition Phenotype

Phenotype 1 (%) 2 (%) 3 (%) 4 (%)

Normal
(N = 51)

Aspirin 
(45.1%)

Simvastatin
(29.4%)

Cilazapril
(17.6%)

Calcitriol, Metoprolol, 
Omeprazole (11.8%)

Sarcopenic
(N = 17)

Simvastatin 
(41.2%)

Calcitriol 
(29.4%)

Aspirin 
(29.4%)

Warfarin 
(23.5%)

Sarcopenic-Obese
(N = 29)

Aspirin
(34.5%)

Metoprolol 
(27.6%)

Omeprazole
(20.7%)

Calcitriol 
(20.7%)

Obese
(N = 85)

Aspirin
(35.3%)

Metoprolol 
(24.7%)

Cilazapril
(24.7%)

Simvastatin 
(17.6%)

Overall 
(N = 182)

Aspirin
(37.4%)

Simvastatin 
(22.5%)

Metoprolol  
(20.3%)

Cilazapril
(19.8%)

* 1- 4, where 1= the most frequently reported medication    
(%) = percentage of people reporting use of medication

Table 2. Top Four Medications by Body Composition Phenotype

Participants

The University of Otago site enrolled 205 participants aged 65 years or 
older who were at an increased risk of falling as assessed by having at least 
one fall in the previous year, or as assessed by the Falls Risk Assessment 
Tool.15 Of the original cohort, 182 participants agreed to one DXA scan 
(DPX-L scanner, Lunar Corporation, Madison, Wisconsin) for the purpose 
of sub- study.

Measures

Trained research assistants conducted gait and balance tests (30 second 
chair stand test,16 step test,17 single- limb support test,18 timed get up-and-
go test,19) and recorded detailed information on self- reported rates of falls 
in the previous 12 months, medical conditions, medications, and physical 
activity levels (NZPAQ)20 at baseline.

Measurements of whole body and regional lean soft tissue mass and fat mass 
were obtained by DXA within one month of baseline testing.21 Percentage 
fat and appendicular skeletal muscle mass (ASM) were used to determine 
body composition phenotype classifications based on normative data cut-
points as described by Baumgartner et al.2  Sarcopenia was defined as ASM 
(kg) divided by height (m2) of <7.23kg/m2 for males and <5.70 kg/m2 for 

females. Obesity was defined as percentage fat ≥30% in men and ≥40% in 
women.7 Based on the combination of sarcopenia and obesity cut-points 
the participants were categorised into four body composition phenotypes; 
normal-lean, sarcopenic, sarcopenic-obese and obese.   

The adverse side effects of each listed medication was researched 
through both a MIMS and Medsafe database search to determine which 
medications were potentially linked to changes in body composition.22  
Side-effects potentially altering body composition included weight gain, 
weight loss, anorexia, and fluid retention. The data were collated with the 
number of medical conditions, medications and medications altering body 
composition tallied.

Analysis

Statistical analysis was undertaken using a statistical software  package 
for the social sciences (SPSS for Windows, v 14.0; Chicago, Illinois.).  
Analysis included non-parametric independent t-tests (Kruskal-Wallis 
test) and multiple regression. Covariates included age and sex. As there 
was a significant sex imbalance within the sample the decision was made 
to combine the sexes for the statistical analysis. The normal-lean body 
composition group was set as a referent category in all statistical tests and 
significance was set at p<0.05. 

Female 
Normal
(N = 35)

Sarcopenic
(N = 16)

Sarcopenic-Obese 
(N = 21)

Obese 
(N = 62)

Age (Yr) 73.5 ± 5.7 73 ± 8.2 73.7 ± 5.4 70.7 ± 5.4

Weight (kg) 63.6 + 8.0 54.6 + 8.2 67.6 + 6.6 80.9 + 12.5

% Fat 35.1 ± 3.5 32.8 ± 7.1 45.3 ± 3.4 47.1 ± 4.5

* ASM index (kg/m²) 6.32 ± 0.4 5.29 ± 0.3 5.42 ± 0.2 6.45 ± 0.5

Average number of medications 3.9 ± 2.7 4.2 ± 3.4 4.6 ± 3.1 3.3 ± 2.3

Average number of medications  
changing body composition

1.3 ± 1.1 0.9 ± 1.3 1.5 ± 1.3 1.3 ± 1.3

Male
Normal
(N = 16)

Sarcopenic
(N = 1)

Sarcopenic-Obese 
(N = 8)

Obese 
(N = 23)

Age (Yr) 70.7 ± 6.5 86 ± 0 79.5 ± 7.9 74.4 ± 5.4

Weight (kg) 79.5 + 6.7 67.9 + 0 79.5 + 6.9 91.1 + 13.7

% Fat 24.3 ± 3.7 25.8 ± 0 35.3 ± 3.9 35.1 ± 3.5

* ASM index (kg/m²) 8.41 ± 0.7 7.1 ± 0 6.89 ± 0.31 8.23 ± 0.7

Average number of medications 3.3 ± 2.8 1 ± 0 3.8 ± 2.2 5.3 ± 3.3

Average number of  medications  
changing body composition 

1 ± 1.3 0 ± 0 1.4 ± 0.7 1.6 ± 1.7

*ASM index = Appendicular Skeletal Muscle Mass

Table 1. Descriptive characteristics of the sample
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Variable: Chair Stand Variable: Step Touch 

 B SE B B  B SE B B

Step 1 Step 1

Constant 11.551 0.401 Constant 11.298 0.387

Total BCRx -0.233 0.214 -0.081 Total BCRx -0.225 0.207 -0.081

 

Step 2 Step 2

Constant 12.035 0.566 Constant 11.436 0.552

Total BCRx -0.243 0.210 -0.084 Total BCRx -0.184 0.204 -0.066

Normal Lean vs Sarcopenic Obese -2.538 0.846 -0.249* Normal Lean vs Sarcopenic Obese -2.094 0.825 -0.213*

Normal Lean vs Sarcopenic  -1.683 1.041 -0.128 Normal Lean vs Sarcopenic  0.862 1.015 0.068

Normal Lean vs Obese 0.180 0.645 0.024 Normal Lean vs Obese 0.141 0.629 0.020

* sig. p< 0.05 * sig. p< 0.05

Variable: Timed Up-and-Go Variable: Single Leg Stand

 B SE B B  B SE B B

Step 1 Step 1

Constant 7.793 0.295 Constant 11.091 1.054

Total BCRx 0.293 0.157 0.138 Total BCRx -0.774 0.563 -0.102

 

Step 2 Step 2

Constant 7.316 0.420 Constant 11.964 1.535

Total BCRx 0.276 0.156 0.130* Total BCRx -0.720 0.568 -0.095

Normal Lean vs Sarcopenic Obese 1.943 0.627 0.258* Normal Lean vs Sarcopenic Obese -3.896 2.291 -0.145

Normal Lean vs Sarcopenic  0.755 0.772 0.078 Normal Lean vs Sarcopenic  -0.696 2.820 -0.020

Normal Lean vs Obese 0.260 0.478 0.047 Normal Lean vs Obese -0.551 1.748 -0.028

* sig. p< 0.05 * sig. p< 0.05

to medication and gait and balance disturbances.  However, the main 
longitudinal study, which has a 12 month follow up, was designed to have 
adequate power to assess this outcome. The convenience sample in this 
study had a notable sex imbalance, which did not allow for sub-analyses 
by sex. Further study is needed to clarify the roles of sex on gait and 
balance disturbances and body composition changes with aging.  There is 
no consensus for any standardised definition of sarcopenia or sarcopenic-
obesity and one might argue that using categories rather than continuous 
measures of lean and fat mass may increase the risk of a type I error.  
However, this study and several other studies have utilised the Baumgartner 
et al2 definition for determining cut- off points for sarcopenia and obesity 
in both men and women.27, 28, 29, 30 Self-report of medication use and 
physical activity can be prone to recall and social desirability bias, however 
we attempted to control for this by using trained assessors and face-to-
face interview techniques. Possible adverse side-effects of medications on 
body composition were ‘potential changes’ and may not have affected all 
study participants. In addition, duration of medication use was not queried.  
Generalisability of this study’s findings to the wider New Zealand population 
is not possible due to the predominantly New Zealand European sample. 
The study’s cross-sectional design did allow for determining cause and 
effect associations between body composition, medications, and gait and 
balance. 

IMPLICATIONS

The findings of this study add to the body of evidence that sarcopenic-
obese older adults may have more gait and balance disturbances, higher 
rates of medication use and lower levels of physical activity when compared 
to other body composition groups, especially those older persons who 

maintain a normal-lean body composition. The physiological mechanisms 
underlying body composition changes during aging are poorly understood 
but this study reinforces the importance of minimising age-related 
alterations in body composition, particularly increases in fat and decreases 
in lean muscle, in an effort to reduce the risk of functional limitations, gait 
and balance disturbances, and the risk of falls.  Sarcopenic-obesity cannot 
currently be identified by weight, BMI, or waist to hip ratio.21 Thus general 
practitioners should make general recommendations for regular physical 
activity as recommended by the New Zealand Ministry of Health and 
Sport and Recreation New Zealand to help maintain physical function and 
normal body composition.31   Future studies should focus on developing 
other measures to identify people with sarcopenic-obese phenotypes 
and if identified, general practitioners could then tailor the treatment 
and medication of these persons to mitigate the risk of gait and balance 
disturbances and functional limitations.  Longitudinal study designs will also 
be needed to discern the temporal relationship between body composition 
changes, medication, and the development of gait and balance disturbances 
in older adults and whether these are predictive of an increase in falls risk.
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Table 5. Regression Models for Total Potential Body Composition Changing Medications

Variable: Chair Stand Variable: Step Touch Right Leg

 B SE B B  B SE B B

Step 1 Step 1

Constant 12.60 0.46 Constant 11.883 0.452

Total RX -0.35 -0.10 -0.26 Total RX -0.229 0.095 -0.178

 

Step 2 Step 2

Constant 12.96 0.60 Constant 11.996 0.597

Total RX -0.327 0.094 -0.245* Total RX -0.211 0.093 -0.163*

Normal Lean vs Sarcopenic Obese -2.398 0.819 -0.236* Normal Lean vs Sarcopenic Obese -2.012 0.813 -0.205*

Normal Lean vs Sarcopenic -1.473 0.984 -0.115 Normal Lean vs Sarcopenic  0.905 0.977 0.073

Normal Lean vs Obese 0.144 0.622 0.019 Normal Lean vs Obese 0.110 0.618 0.015

* sig. p< 0.05 * sig. p< 0.05

Variable: Timed Up-and-Go Variable: Single Leg Stand

 B SE B B  B SE B B

Step 1 Step 1

Constant 7.181 0.339 Constant 12.772 1.243

Total RX 0.258 0.071 0.261 Total RX -0.674 0.260 -0.190

 

Step 2 Step 2

Constant 6.752 0.449 Constant 13.486 1.676

Total RX 0.241 0.070 0.244* Total RX -0.643 0.261 -0.181*

Normal Lean vs Sarcopenic Obese 1.868 0.611 0.248* Normal Lean vs Sarcopenic Obese -3.691 2.280 -0.136

Normal Lean vs Sarcopenic  0.550 0.734 0.058 Normal Lean vs Sarcopenic  0.821 2.739 0.024

Normal Lean vs Obese 0.313 0.464 0.057 Normal Lean vs Obese -0.688 1.732 -0.035

* sig. p< 0.05 * sig. p< 0.05

Table 5 demonstrates that sarcopenic-obesity was predictive of lower 
chair stand and step test independently of the number of potential 
body composition changing medications reported. The number of body 
composition changing medications in sarcopenic-obese participants was 
predictive of poorer performance on the timed up-and-go test. Neither 
number of potential body composition changing medications or body 
composition phenotype was predictive for single leg stand performance 
or falls (not shown).

DISCUSSION  

This investigation revealed a relationship between sarcopenic-obesity and 
medication use, with gait and balance disturbances in community-dwelling 
elderly persons. The results corroborate previous reports that sarcopenic-
obesity is significantly associated with lower scores in performance-based 
tests of gait and balance.23 Our data also supports studies reporting 
polypharmacy as a risk factor for gait and balance disturbances in older 
persons.13, 1, 24   Medications changing body composition were only related 
to poorer performance on the timed up-and-go test in the sarcopenic-
obese group. We were unable to determine any relationship between 
medications and falls due to the small sample size. 

These findings add to a growing body of evidence that polypharmacy is a 
risk factor for gait and balance disturbances and highlights the risk that may 
be exacerbated by a sarcopenic-obese phenotype.  These results suggest 
that body composition should be considered alongside polypharmacy 
when identifying risk factors for gait and balance disturbances. 

We found that physical activity scores were significantly lower in the 

Table 4. Regression Models for Total Number of Medications

sarcopenic-obese group in comparison to all other body composition 
groups. It has been postulated that an individual with excess adiposity 
and low lean muscle mass would perceive physical activity to be more 
difficult than an obese individual with adequate muscle mass.2 Although 
causality cannot be established in the current study design, if sarcopenic-
obese individuals have inadequate muscle strength to support their body 
weight, this may well lead to decreased levels of habitual physical activity, 
and consequently gait and balance deficiencies.

Strengths 

Strengths of this study were the inclusion of community-dwelling, relatively 
healthy older adults, all of whom had an increased falls risk. Fat mass and lean 
mass were determined by DXA which is considered the gold standard of 
body composition measurement. Other studies have utilised bioelectrical-
impedance, body mass index (BMI), anthropometric and predictive 
equations to estimate body composition, but none of these measures 
are as accurate as DXA, nor can they assess individual components of 
appendicular skeletal muscle mass (ASM).3, 25, 26 The gait and balance tests 
were administered by trained assessors who were blinded to the true 
body composition of the participants. Recruitment of the entire cohort for 
the main study did not advertise the DXA scan in order to control for a 
potential selection bias toward people seeking this information.    

Limitations

Although we included falls data in this study it was clear that we did not 
have sufficient statistical power to investigate falls and their relationship 
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Polypharmacy and body composition are reported risk factors for 
gait and balance disturbances in older persons. These gait and balance 
deficiencies may increase the risk of IADL disability and falling.  

WHAT THIS STUDY ADDS

• Sarcopenic-obesity was predictive of gait and balance disturbances.

• Polypharmacy and use of medications with side-effects that can 
alter body composition in a sarcopenic-obese phenotype is related 
to reduced gait and balance performance.

• Sarcopenic-obesity may be associated with lower levels of physical 
activity.

• Polypharmacy and body composition are reported risk factors for 
gait and balance disturbances in older persons. These gait and balance 
deficiencies may increase the risk of IADL disability and falling.  
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Miss F was the sprightliest 100 year-old I had ever met in my life. In fact she 
was the only centenarian I’d ever met. She was recovering from a hernia 
operation at Princess Margaret Hospital, Christchurch. The first time I met 
her was during the consultant ward round. Her opening sentence was, “I’ve 
had enough, I want to die”. When told that this was something she would 
have to tell The One up there, she replied that she was in the process of 
negotiating. She repeated this desire the following week during ward round 
again, and clearly stated that she did not want to be treated for any illness 
she might develop while on the ward. 

The following week Miss F. developed pneumonia. She was febrile, confused 
and rapidly deteriorating. 

‘Would you like to be treated for your pneumonia?’ the medical team asked. 

‘I don’t know, I don’t know…’, she replied.

‘We can treat your pneumonia, or we can offer you supportive care, and 
make you comfortable. You said last week that you didn’t want to be 
treated for anything.’

‘Yes.’

‘How about now?’

‘I don’t know, you decide…’ 

Herein lies one of the most unpleasant decisions the clinician has to make. 
When should one withhold treatment? 

In this instance it was crucial to assess Miss F’s mental state when she 
asserted that she wanted to die and did not want life-prolonging treatment. 
According to Section 11 of the New Zealand Bill of Rights, “a competent 
patient’s informed and applicable refusal of consent... provides a lawful 
excuse for any omission to prolong life” 1. This is reinforced by Right 7 in the 
Code of Patients’ Rights, which states that “Every consumer has the right to 
make an informed choice and give informed consent” 2. This right extends 
to the mentally incompetent patient who previously made an advanced 
decision while mentally competent. The medical team judged that Miss F. 
was of sound mind when she chose to refuse any potentially life-prolonging 
treatment. Furthermore Miss F. had also discussed this with her niece at 
length, and informed her of her wish. 

Be that as it may, the question arises as to how ‘confused’ one must be 
for their decision to be invalid. What if one in the face of death, chooses 
to live, but is too confused or deemed too confused to make a valid 
decision? One’s competency is an important factor that needs to be 
considered in such circumstances. Appelbaum described four criteria to 
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To treat, or not to treat? 

assess competency: (1) the ability to clearly communicate one’s decisions; 
(2) understanding the information about one’s condition; (3) appreciating 
the consequences of one’s choices; and (4) being able to weigh the relative 
risks and benefits of the available options 3. In the event that one is deemed 
incompetent to make a decision regarding treatment, advanced directives 
or substitute decision makers are sought.  Miss F. was confused when she 
later said she did not know if she wanted to be treated or given palliative 
support. She was floridly confused and delirious, and did not fulfil any of the 
criteria for competency. Hence it was felt that the first decision to withhold 
any potentially life-prolonging treatment should stand.

Medical treatment has obvious benefits to the patient. Treating pneumonia 
with antibiotics can directly prevent mortality. However in considering 
if treatment is beneficial or non-maleficent to the patient, quality of life 
following their treatment has to be deliberated too. Would the patient 
be able to return to their previous level of functioning or to a level of 
functioning acceptable to them?  The team felt that Miss F. would probably 
never return to the level of functioning she enjoyed before her hernia 
operation and that even if she did survive this bout of pneumonia, she 
would not fully recover. 

The consensus amongst the medical staff was to palliate Miss F. and not 
treat her pneumonia. Her name was no longer on our patient list the next 
day. 

Increasingly, as medicine advances, we as clinicians will grapple with difficult 
and unpleasant dilemmas regarding the withholding of treatments which 
prolong life. It is in these situations that the ethics we explored as students 
in the classroom will manifest as uncertain realities. It is in these moments 
that you realise there are no simple guidelines or tabular algorithms to 
follow. It is in these moments that the art of medicine rings true. 
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Annika wasn't convinced. 

“I think I can see two lines. What do you think, Murray?” Her husband 
looked over the home pregnancy test. “I guess so,” he said, shrugging his 
shoulders. “Let me know when you find out who the father is.” 

That was almost 7 months ago, and by the time she did the test Annika was 
already 2 months pregnant. “I've always had an irregular cycle, and I was 
under a bit of stress around that time with my new job and other things,” 
she would tell me later. “But we'd been married for about 6 months by that 
stage and we were as ready as we were ever going to be.” 

Fast forward 30 weeks and at least 20 kilograms later, (she was too scared 
to actually weigh herself) Annika was sitting in front of me at Muffin Break 
sipping on a banana milkshake. Her usually slim figure had definitely gained a 
healthy pregnant bump. She wobbled around in the characteristic pregnant 
way and she took a deep breath every now and then as if she was giving 
surges of oxygen to her unborn baby. 

We sipped on our milkshakes for an hour and a half, going over the 
questions in my course booklet. 

“I always feel so rude asking these questions,” I told Annika, “questions 
about your sex life and your income.” 

She just shrugged her shoulders and said that it was my job to do so and 
she was happy to answer them. “You have to learn somehow. I'm just doing 
my bit to educate future doctors.” 

Fast forward another 2 weeks and I was running up to Queen Mary, the 
Dunedin maternity ward. It was Annika's due date and I had just got a 
phone call from Liz, her midwife, asking me where the hell I was. I sprinted 
to room 5 and there they were: Annika with her stomach twice as big as 
the week before, and Murray sitting next to her holding her hand. 

“You are a little late,” Murray said, giving me his trademark cheeky grin, 
“you'd better record it in your booklet!” Before I could open my mouth to 
defend myself, Liz walked in and started asking Annika questions. How is 
the pain now, how frequent are the contractions, how do they feel, what 
did you have for breakfast: on and on she went. Murray and I looked at each 
other, feeling lost in the midst of female jargon. 

“Well, it sounds like we've got a bit more to go, gentlemen,” Liz announced. 
“You two can go away for a couple of hours if you want, while I get Annika 
nice and comfortable in a warm bath.” 

Two hours later and after an early lunch, I was back in room 5 reading a 
thick Stephen King novel. Liz came in and out a few times and told me that 
Annika was still in the bath preparing for the battle ahead. Murray came 
back and dropped a bag on the couch, went out and escorted his wife back 
to the room. Annika was now dressed in an XXL t-shirt she got from an 
op shop and nothing else. She took each step carefully and slowly. Liz asked 
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Annika how she would like to lie on the bed, and Annika replied with some 
vague noise. The pain was visible on her face. 

For the next 4 hours or so I managed to read nearly 100 pages of my book. 
During that time, Annika was lying on the bed, then kneeling on it and then 
she went to the toilet and stayed there for a while. Liz measured Annika's 
vaginal dilatation, brought in an oxygen pump, hot towels, and cold cloths 
and by then Annika was back on the bed. Murray paced around the room 
getting out of Liz' way, holding Annika's hand occasionally and going out 
every 2 hours to feed the parking meter. 

Finally, just past 5 o'clock, Liz took her rubber gloves off her hands and 
announced to the two males in the room, “I think we are ready to push 
now.” 

Labour pain is very difficult to understand for a male. Annika tried to explain 
it to us - “It's like…not sharp…but sharp…diffusing…terrible…pain…all 
over…all over.” Liz, with her vast experience as a mother and a midwife, put 
it rather more simply; “It's like putting a tourniquet around your testicles, 
tying it very tight and then slowly taking it off after 20 minutes.” Ouch. 

I was standing by the bed, holding Annika's leg every time she had a 
contraction. Liz was standing opposite me doing the same thing and telling 
her to push, push and push. Murray was sitting by his wife's hand, putting a 
cold cloth on her forehead when she asked him to. We'd been like that for 
nearly 2 hours, and we could see the head of the baby stuck in Annika's 
vagina. The pushing continued and Liz was shouting, “push, push, push!” 
Annika had her eyes tightly closed. Murray was squeezing her hand. “Come 
on, Annika, one more push!” 

And just like that, the head popped out first, and then the body flew out. I 
looked at my watch: 19.14. “It's a boy,” Annika whispered in her shattered 
physical state. “It's a boy.” Murray could hardly contain his emotions. “It's a 
boy, it's a boy, it's a boy!” 

Oscar James is his name. Little Oscar began crying as soon as he was in his 
mother's arms. He was red with blood, white with mucus and the world 
was cold and too bright for him. Liz mumbled something about the baby 
being healthy and good looking. I stumbled back to the chair and took a 
deep breath. It felt unreal. Then I remembered. 

I was 12 when my sister was born. Dad came home with some fish and 
chips and told me and my little brother that we had a baby sister. He then 
picked up the phone and started dialling numbers before unwrapping the 
dinner. “It's a baby girl!” Dad said again and again to the phone. Different 
numbers, different friends, but the same line. “It's a baby girl!” After a while, 
he started crying. “It's a baby girl!” We just stared at our father, the balding 
middle age man bawling his eyes out and repeating the same line like a 
scratched CD. We forgot about the fish and chips for a while then. 

Oscar James was struggling to find his mother's nipple to suckle on. His little 
arms and legs waved uncontrollably on Annika's chest. Murray was taking 
photos. Liz was doing more paper work, recording the arrival of this new 
life. I got up and shook Murray's hand. I said thank you to Annika for letting 
me be there and she thanked me for being there. I waved a little good bye 
to Oscar James and thanked Liz on the way out. “You've been a big help.” 
Liz gave me a little wink. 

As I walked out of Queen Mary, I looked at my watch and wondered if the 
Flying Squid was still open at this time of the night. 
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Today’s students, tomorrow’s doctors is a collection of short essays 
submitted as coursework by medical students in their final year at 
Bristol University. Each is a personal reflection of an experience had 
while shadowing the house officer whose job the student is to take over 
following final exams.  Subject matter is diverse and includes turning up to 
the wards with a hang over, communication skills (or lack of them), coming 
to terms with death, and stepping up to the responsibility that comes with 
the title “doctor”.

The authors state that the book is primarily aimed at medical educators 
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with the hope that it will assist them in understanding the clinical experience 
for medical students, thus stimulating change and curriculum development.  
To this end the accounts are forthright and honest, and the consultants do 
not always shine.    

This is not the sort of book you have to sit down and read from front to 
back, but rather lends itself to browsing.  Four general themes are used 
to divide the book into sections: general reflections, relationships, working 
within the system, and death.  An index containing terms such as ‘breaking 
bad news’ and ‘night shift’ further helps the reader to locate accounts of 
specific interest.  The A5 size is a little large for the pocket but is readily 
carried in a small bag and, as each of the seventy 1-3 page anecdotes takes 
only a few minutes to read, this makes it ideal for a coffee break or keeping 
by the bed.  

Although the experiences written of in this book were had in British 
hospitals, they appear to be directly comparable to the New Zealand 
experience, and a glossary assists with the translation of a few terms 
that may be unfamiliar to readers here; for example “cheese and onion” 
refers to the Oxford Handbook of Medicine.  Furthermore, the situations 
described are common and likely to remain pertinent over time – this is 
not a book that will go stale on the shelf.

To me, reading this book was like lunch break during a campus teaching 
week – friends full of stories about their recent ward experiences.  For 
those in the clinical years the anecdotes will be relatable but nothing new; 
for those earlier in their medical training it may be a useful preparation for 
the realities of life on the wards.

Practical Fracture Treatment, 5th edition
Ronald McRae and Max Esser
Publisher: Churchill Livingstone. 
2008
RRP: $99.00
The above title is available from Elsevier Australia 
(www.elsevier.com.au) or your medical bookstore

Written by orthopaedic surgeons, Practical Fracture Treatment offers 
sensible, step-by-step clinical strategies on dealing with fractures. With its 
fully updated artwork, this fifth edition builds on the strengths of earlier 
editions, delivering essential knowledge of the subject in a clear and concise 
manner. While recent methods of internal fixation to treat fractures are 
highlighted in this edition, the emphasis on conservative management 
remains central in the book.

Targeted at medical students, this 2 cm-thick reference book is arranged 
into two parts. The first part is an introductory section, comprising five 
chapters. This section assumes little prior knowledge of the subject and 

succinctly explains the basic principles of fractures and approaches to 
their management. The second part of the book is arranged by anatomical 
region, and comprises eleven chapters with comprehensive guidelines on 
handling specific fractures, depending on its location..

Practical Fracture Treatment may appeal to readers because of several 
distinctive features, including its concise writing style, reader-friendly layout 
and extensive artwork. In general, the key concepts are explained using 
a logical sequence of illustrations, with succinct captions corresponding 
to each clearly-labeled image. The artwork includes original drawings by 
McRae, radiographs, CT scans and 3-D reconstructions, which have been 
fully updated in the fifth edition. At the end of each chapter, you will find 
short self-test questions and concise answers with explanations.

The fifth edition includes revised clinical images, increased coverage 
of postoperative complications and new sections on ‘damage control’ 
orthopaedics, minimally invasive surgical techniques, MRSA, HIV/AIDS, and 
bone loss. New devices and techniques, including locked plate systems and 
the use of vacuum dressings in soft tissue management, have also been 
included.

My only gripe about this book is that the text is rather small throughout, 
and may cause eye strain when reading for long periods. However, this 
appears to be a trade-off with the compact size of the book.

Overall, the fifth edition of Practical Fracture Treatment appears to be very 
appealing in terms of layout and content. This text will be useful to medical 
students on the orthopaedics, emergency medicine, general surgery and 
trauma rotations. It would also serve as a handy reference guide for doctors 
on call in the plaster room, and the introductory section is a fantastic 
resource for anyone wishing to review the basics of fracture management.
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infections of the CNS, this section works its way down the body, covering 
organ systems such as the respiratory system, cardiovascular system, 
gastrointestinal system, urinary and reproductive systems. The other four 
sections cover characteristics of microbes, intrinsic host defences, specific 
pathogens and extrinsic defences. Within each section,  all information on 
each topic is organised into double-page overviews, such as ‘Staphylococci’ 
or ‘Biliary Infections’.

The author, Dr W John Spicer, is a senior consultant in Infectious Diseases 
and Microbiology at The Alfred Hospital, Australia. In the introduction he 
explains how he aimed to make the book useful ‘in both developing and 
industrialised countries’ by including information about tropical diseases and 
other diseases that may seem rare to a doctor in an industrialised country. 
He clearly has a passion for microbiology and  delights in presenting 
gruesome photographs with captions such as, “Huge abscess on back 
with yellow pus, necrosis, ulceration and local spread.”, so that this book is 
definitely not a dull read!

The key advantage of this book is its memorability. For example, each 
double-page overview includes a box containing essential bullet points that 
summarise the main points presented on the two pages – making flicking 
through a book as last minute exam revision possible! The abundance 
of colour figures and photographs also aid learning. One disadvantage 
would be the relative lack of antimicrobial drug information. In the few 
pages dedicated to specific antimicrobial drugs, general drug classes and 
mechanisms are succinctly discussed, but this section is clearly not the focus 
of the book. However, a ‘Further Reading’ section recognises the limited 
scope of the book by suggesting several textbooks to supplement the 
information presented.

Overall, this book succeeds in presenting a wide range of information in an 
attractive and easy-to-remember fashion. With the time pressures placed 
on medical students, the amount of information that needs to be acquired 
sometimes seems overwhelming. Books like this are therefore a lifesaver 
for students in today’s medical courses. I expect that, although aimed at 
undergraduate medical students, it could also be useful for clinical students 
and even practicing clinicians themselves.

Clinical Microbiology and Infectious Diseases. 
2nd Edition. 
W. John Spicer. 
Publisher: Churchill Livingstone. 
2008. 
NZRRP$100

Many medical students fear Microbiology: whether it’s recognising which 
microbes infect which tissues, how to recognise certain infections or simply 
learning a multitude of incomprehensible microbial names, it can be an 
arduous task to develop a working knowledge of this field. However, this 
book can change all that. Clinical Microbiology and Infectious Diseases 
is a member of the Illustrated Colour Text (ICT) series, which contains 
over two dozen other titles aimed at medical courses. Using concise text 
supplemented with many colour photographs (both gross and histological), 
radiographs, diagrams and flow-charts, this book succeeds in making a 
complicated subject seem accessible and interesting. The second edition 
improves on the first edition in several ways. As well as updating information 
and microbial nomenclature in keeping with current knowledge, a section 
on virology has been added.

Clinical Microbiology and Infectious Diseases is certainly not intended to 
be a comprehensive and detailed text. Instead, its clear content and design 
makes it a perfect introduction or revision aid. The book is split into five 
sections, which are colour coded for easy reference: Microbes, Microbial 
attack and control by intrinsic defences, Specific pathogens, Microbial attack 
succeeds: clinical infection, and Microbe control by extrinsic defences. Of 
the five sections, clinical infection is covered in most detail. Starting with 
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NZMSJ author guidelines for submissions

Format requirements

Use Microsoft Word

Include figures, legends and tables

Save as a word document (*.doc)

Photographs are to be included as separate files

Types of Submission

Original research articles (<3000 words)

Feature articles (<3000 words)

Case reports (<1500 words)

Book reviews (<500 words)

Letters (<500 words)

Criteria for Submission

Submissions are of interest to medical students

Written approval from research supervisors is required

Author’s email address for correspondence is necessary

Short blurbs about authors should be included

Style

The British Medical Journal house style is to be followed.

This is available at:
http://resources.bmj.com/bmj/authors/bmj-house-style

Use the Vancouver referencing style, insert numbers within the text
using superscript, do not use brackets around the numbers

Abstracts are required for research articles

Delivery

Email articles and authors’ blurb to:
nzmsj@otago.ac.nz
with “article submission” in the subject header

Download an article cover sheet from:
www.otago.ac.nz/nzmsj

complete and post it to:
New Zealand Medical Student Journal
c/- Medical Teaching Support Unit
Dunedin School of Medicine
PO Box 913
Dunedin
New Zealand

Process

All submissions will be subedited for spelling, grammar and clarity. 
They will then be sent for expert reviews. Authors will be required to
revise their articles during this process.

Final article selection for publication will be made in conjunction with our
academic advisors and editorial board once the review and revision
process is completed to a professional publishing standard.

Acceptance of an article into the review process does not constitute a
guarantee of publication. It is the intention of the NZMSJ to provide
authors with the benefit of external review and revision processes that
are standard internationally for published journals. This is in keeping with
our educational aim to assist medical students in making the transition
from writing for medical school to writing as a graduate

INFORMATION FOR AUTHORS
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14. Zimmermann, H.
Biochemistry, localisation and functional roles of ecto-nucleotidases in
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15. Zimmermann, H.
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In keeping with the NZMSJ’s ethos of encouraging students to submit

articles, we are proud to offer prizes to acknowledge excellent work.

Under the category of academic submissions, a first prize of $350

and a second prize of $150 will be awarded.

The best feature ar ticle and letter to the editor will receive

medical book prizes.

Submissions for the next issue are due 30th November 2009.

Submissions
received before
November 12

will be considered
for issue 9
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articles, we are proud to offer prizes to acknowledge excellent work.

Under the category of academic submissions, a first prize of $350
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The best feature article and letter to the editor will receive

medical book prizes.

Submissions for the next issue are due 17th July 2009.
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received before 
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will be considered for 

issue 10
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