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Medical education: investment or cost?

This issue of the Journal contains three papers and an
editorial on medical student debt. They highlight the fact
that those contemplating a career in medicine are faced with
a serious financial hurdle. This might be of little
consequence to members of upper income families but will
increasingly give rise to caution for the larger number of
students from middle and lower income backgrounds.
Although we know of no in-depth analysis, it seems likely
that there is already a selection process for our future doctors
based on family income. Is it desirable that doctors in future
will be recruited increasingly from upper income families?

For those who do enter medical schools and accumulate a
sizeable debt, what are the likely consequences? The papers
in the Journal give rise to disquiet. Many young doctors will
leave New Zealand to recoup their debt overseas. Of these,
there is a good chance that the ‘best’ or most promising will
be snapped up and not return. Many who return will be
tempted to enter high paying specialties avoiding, especially,
general practice, particularly in rural areas. It is inevitable
that many will leave the country feeling aggrieved, even
angry. These feelings may well tip the balance between
whether or not they return to work in New Zealand. In
earlier years, young doctors who left these shores (whether
for clinical experience, to travel, or to undertake research),
left with a warm feeling for the country which had provided
a ‘free’ education. Factors such as these made it acceptable,
even comfortable, for them to receive a relatively low salary
upon their return to New Zealand.

The current attitude of our politicians to student fees is
myopic. It is almost as if the country is trying to rid itself
selectively of its brightest and best — at least those from
middle and low income families. History is, of course, replete
with examples of political short-sightedness when it comes to

treatment of the most talented. Especially graphic and tragic
was Germany in the 1920s — 40s where the regime in power
forced the exodus of many top scientists. Some of these
became leaders of scientific communities in their adopted
countries and were pivotal in the development of, for
example, penicillin and atomic energy.! Is New Zealand
doomed to rediscover the folly of maltreating its brightest?

New Zealand government investment in university
education, already low at 0.80% of GDP in 1991, fell to
0.66% in 1999 (discussion paper submitted to University of
Otago Council, June 12th, 2001). Our politicians seem
unable or unwilling to recognise the seriousness of the issue.
Even University Vice Chancellors, while vocalising the
problems, have demonstrated lack of empathy by accepting a
greater than 40% wage rise.’

One practical problem is that the pay-off for investing
‘seriously’ in education is not realised until many years hence
—beyond the time horizons of most politicians and the three
year electoral term. Education of our future doctors (and the
funding of tertiary education in general) needs urgent review.

No doubt most of our current medical practitioners
graduated from New Zealand medical schools with little or
no debt. Yet the voice of the medical profession has, with few
exceptions, been eerily quiet. Perhaps it is time that we,
through the New Zealand Medical Association, the
Universities, our Specialty Colleges and the Association of
Salaried Medical Specialists, force a rethink of tertiary fees
structure for the good of those who will ultimately repay
medical student debts — the patients.

The Editors

1. Medewar J, Pyke D. Hitler’s gift. New York: Arcade Publishing; 2000.
2. Ross T. Pay boosters for varsity heads. The Press, 2001 July 23.

Medical student debt and evidence-based politics

Richard Pole, Medical Student, University of Otago and Political Science Student, University of Canterbury,

Christchurch.

This issue of the New Zealand Medical Journal contains
three articles that herald the establishment of a new epidemic
in Aotearoa New Zealand: medical student debt.

Demographics. At this stage medical student debt seems to
exclusively affect medical students. Within this cohort are
groups with increased risk. For instance, medical student
debt for the average female will certainly have a greatly
protracted natural history in contrast to the average male.
Women have a tendency to work part-time and in lower paid
specialties. This decreases their income, and means that
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female doctors will have more difficulty in paying back
student loans.!

As is the case with all diseases in New Zealand worth their
salt, medical student debt affects Maori and Pacific Islanders
more than other New Zealanders, with Maori and Pacific
Islanders predicting much greater levels of debt? This is
consistent with evidence from overseas, which has shown
that “students from under-represented minorities were more
likely to have accumulated debt than other students, and

3

their debt loads were higher”.
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Unfortunately, there is also reason to suspect that in the

long term medical student debt will affect all New
Zealanders who wish to have access to affordable medical
care from New Zealand trained practitioners. This will be
due to these practitioners passing on the exorbitant cost of
their education to their ‘clients’. Especially at risk of this co-
morbidity are those who already experience financial barriers
to accessing healthcare, including Maori and Pacific
Islanders, youth and those of lower socio-economic status.
Aetiology. Medical student debt is caused by borrowing
money to facilitate participation in the New Zealand medical
education system.* It is not caused, as initially thought by
some investigators, by borrowing money to finance overseas
holidays, excessive consumption of beer, or speculation in the
lucrative New Zealand sharemarket.
Pathogenesis. Over the past decade New Zealand public
policy has become increasingly neoliberal in persuasion. This
ideology has been used by successive governments to justify
‘user-pays’ myopia. Universities are now underfunded to the
extent that medical students are required to contribute more
than 30% of the cost of their medical education. Medical
student debt is caused by the corruption of ‘user pays’, and its
replacement with the sanitised version: ‘user borrows’. Signing
off yearly loans of $10 000 for course fees has become habitual
for New Zealand medical students. Borrowing money to pay
rent, and to buy Weetbix, is also a necessity for the majority —a
fact that distinguishes tertiary students from any other group in
New Zealand society. In addition, textbooks, stethoscopes and
‘reasonable standards of dress’ all cost money.

The majority of medical students have probably never

owned a house, or a business, and therefore probably
entertain a degree of naivety as to the true cost of the
financial commitment they are making to their education. It
is ironic that an investment in a medical education in New
Zealand may no longer be considered a ‘smart’ financial
investment.
Symptoms. Medical student debt manifests as academic
mortgages of up to $120 000.* As it stands, medical student
debt is a contributor to a national student debt figure of more
than $4 billion.

Stress is an associated symptom: the frequency of medical
students worrying about their debt is positively correlated to
their level of medical student debt.* This is not good news for
a profession that is over-represented in terms of depression,
alcoholism and divorce.

Another palpable symptom is the loss of any sense of
loyalty that New Zealand medical students feel toward the
New Zealand health system. This manifests as an associated
preference to practice medicine overseas.”® It is predicted
therefore that Australian citizenship will increasingly be a
marker of medical student debt amongst New Zealand
medical graduates.

Also alarming is the potential for medical student debt to
influence the afflicted student’s career choice. In America,
“[medical] students who had very large debts were less likely
to choose primary care specialties”’ In New Zealand, a
career in general practice is first choice for only 15% of
current medical students.”” Furthermore it seems that in
New Zealand more current medical students would choose a
career outside the field of medicine, than would choose to
work in psychiatry, public health or pathology.’ These
statistics do not correlate with a public health sector that is
serious about preventive health and primary care.

Investigations. Yes please, these are required STAT. And it
would be helpful if the task of investigating medical student
debt was not left up to the medical students themselves.
Medical students are very busy, and have other things to
worry about (for instance: lectures, patients, pathology, part
time work, their level of debt, etc). The establishment of the
Health Workforce Advisory Committee is welcomed; and
the recommendations of the Education and Science Select
Committee’s inquiry into fees, loans and allowances and the
overall funding of tertiary education are eagerly awaited.
Management. It is imperative to note from the outset that
the correct management of medical student debt will not
involve further increases in university fees. The cost of
attending medical school in New Zealand must be decreased.

It is also important to note that a sensible antidote to the

problem of medical student debt can be found within the
confines of the ‘user pays’ dogma. All that is required is an
honest application of this neoliberal principle to the context
of the New Zealand health system. That is, who is the ‘user’
of medical education? Is it the medical student? Or in fact,
are the ‘users’ the countless patients who in ten years time
will be consuming the health resources provided by the
doctor?  This interpretation would lead to a significant
recalibration of the cost of the medical degree that is met by
the medical student. There is a strong argument for the end-
user (the taxpayer) meeting the whole cost of medical
education.
Prognosis. Continuation of the status quo is untenable.
The developing public health disaster that is medical student
debt is now squarely in the hands of the country’s policy-
makers. These political practitioners would be well advised
to follow a ‘best practice’ approach. Evidence-based
medicine is the paradigm that underlies the modern practice
of medicine. The key assumption of evidence-based
medicine is that the most ethical practice is to employ
treatments that have proven efficacy. The corollary is that
“with interventions for which high-quality evidence clearly
shows lack of efficacy, evidence-based medicine provides a
process that appropriately leads to the discarding of the
intervention”.’

The philosophy of evidence-based medicine should be
translated to the art and practice of politics. With respect
to the data contained within this issue of the Journal,
evidence-based politics would surely conclude that the
policy of burdening medical students with the cost of their
education has a proven lack of efficacy. The diligent
practitioner of evidence-based politics would be forced to
discard this particular intervention. To do otherwise would
be unethical.

The opinions presented here are exclusively those of the author.

Correspondence. Richard Pole, C/- Christchurch School of Medicine,
PO Box 4345, Christchurch. Email: rpole@chmeds.ac.nz
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ORIGINAL ARTICLES

Medical student debt at the Christchurch School of Medicine. The New
Zealand Wellbeing, Intentions, Debt and Experiences (WIDE) survey of medical

students pilot study. Results Part I.

Denzil Gill, Trainee Intern; Claire Palmer, Trainee Intern; Roger Mulder, Associate Professor, Department of
Psychological Medicine; Tim Wilkinson, Associate Dean (Undergraduate Education), Christchurch School of

Medicine and Health Sciences, Christchurch.

Abstract

Aims. To determine the level and sources of medical
student debt at the Christchurch School of Medicine.
Methods. A questionnaire, The New Zealand Wellbeing,
Intentions, Debt, and Experiences (WIDE) Survey of Medical
Students, was developed and administered to all 204 medical
students at the Christchurch School of Medicine and
Health Sciences. Included were questions on student
demographics, sources and levels of debt, parental financial
support, and student perceptions of their debt.

Results. The response rate was 88%. International students,
whose debt was with an overseas government, and students
with mortgages were excluded from the data analysis. The
combined total debt for the remaining 165 students was $7

NZ Med J 2001; 114: 461-4

775 000 with $6 290 000 (81%) owed to the Government
Students Loans scheme. One quarter of 6th year medical
students had a debt over $83 250, 50% had a debt over $70
000, and 75% had a debt over $50 000. Student allowances
were inaccessible to 64% of 4th and 5th year students and
part-time employment during term-time was common. Lack
of funds was reported to impair full participation in the
medical course.

Conclusion. The majority of medical students at the
Christchurch School of Medicine accumulate high levels of
debt, mainly through the Government Student Loans
scheme, during their medical training.

Medical students, and other tertiary students in New Zealand,
must contribute to the cost of their tertiary education through
the payment of tuition fees. Tuition fees are charged by the
tertiary institutions to overcome shortfalls in Government
funding of education. Basic undergraduate medical training in
this country is taught through the University of Otago or the
University of Auckland and consists of a six-year course made
up of three predominantly pre-clinical years followed by three
predominantly clinical years. Students currently studying
medicine through these institutions pay approximately $9500
per annum in tuition fees. The entire amount of these tuition
fees as well as some living expenses and course-related costs can
be borrowed from the Government Student Loans (GSL)
scheme. Over the six years of a medical course a medical
student can potentially amass a large educational debt that must
be repaid after graduation. We are concerned about the effect
this might have on the general accessibility of the medical
course to individuals, particularly those from lower socio-
economic backgrounds. It also has serious implications
regarding the retention of medical graduates in New Zealand,
their choice of speciality, their location of practice and the
ongoing provision of affordable health care in this country.

While there has been much speculation and rhetoric
surrounding the impact of tertiary education debt in New
Zealand there has also been a paucity of data showing levels
of debt, student attitudes towards debt and the impact of debt
on career decisions.

The New Zealand Wellbeing, Intentions, Debt, and Experiences
(WIDE) Survey of Medical Students is a questionnaire-based
survey developed by medical students in collaboration with
academic staff at the University of Otago’s Christchurch
School of Medicine and Health Sciences (CSM). The aim of
the survey is to collect comprehensive information on a range
of subjects relevant to medical students in New Zealand
including sources and levels of medical student debt, and
factors influencing medical student career decisions.
Following the development of the questionnaire and prior to
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the start of the nation-wide survey, a pilot study was
performed on 4th, 5th, and 6th year medical students
training at the CSM. The results from the full nation-wide
survey are not expected for several months. We report here
data from the pilot study at the CSM.

Methods

Questionnaire Development. The New Zealand WIDE Survey of Medical
Students is a questionnaire-based survey that we developed to collect
comprehensive information on a range of topics relevant to New Zealand
medical students. Topics covered in the survey include: medical student
demographics; student debt; career intentions and factors influencing
career choice; student health and wellbeing including mental health, and
drug and alcohol consumption; and student experiences during medical
training. Questions relating to demographic data were worded in a similar
way to questions from the New Zealand Census questionnaire. Some
other questions were taken directly, or adapted from, previous studies
carried out in New Zealand including the 1999 Otago University Medical
Students Association survey of medical student debt (unpublished), the
1996 Otago University Medical School Department of Psychological
Medicine study ‘Is  Medical School Hazardous to Your
Health?’(unpublished), and the Christchurch Health and Development
Study." A copy of the Alcohol Use Disorders Identification Test (AUDIT)
was included in the questionnaire.” Questions on student experiences at
medical school were based on overseas studies.” The survey questionnaire
was developed in consultation with the medical student associations of
New Zealand and Auckland University, and Wellington, Christchurch and
Otago Schools. The investigators sought input from Maori medical
student representatives at the CSM and approval was obtained from the
University of Otago Ethics Committee. A biostatistician reviewed the
content and format of the questionnaire and the questionnaire was pre-
tested on 20 volunteers to ensure clarity and face validity.

Pilot study. Prior to initiation of a nation-wide survey of all medical
students studying in New Zealand, a pilot study was conducted at the
CSM from September to October 2000. Students were asked in advance
to collect information on levels of debt from all sources. Participation was
voluntary and the survey was administered and completed by class groups
during a specifically allocated one-hour period. To preserve anonymity
participants deposited completed questionnaires into a box.
Simultaneously, student names were recorded on a separate register so
that absentees could be followed up. The names of any students who
indicated that they did not wish to participate in the survey were also
noted so that they would not be approached again.
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Data analysis. The raw data from the questionnaires was entered into a
spreadsheet database by one of the investigators and no other person has
had access to the individual questionnaires. The questionnaires remain
anonymous and no attempt to identify students based on information
disclosed in the questionnaire can be made. Basic descriptive and
statistical analyses were performed and the results tabulated. Statistical
comparison of debt by different categories was by analysis of variance.

Results

Surveys were completed by 179 of 204 medical students
studying at the CSM in 2000 (88%). The response rates for
the individual years were: 4th year 94%, 5th year 86%, and
6th year 84%.

Demographic data. Of the respondents 50.3% were male
and 49.7% were female, ages 17-40 (average 23.6) years. 85%
were New Zealand citizens, 9% were permanent residents,
and 6% were international students mainly sponsored by the
Malaysian government. New Zealand European (71%) was
the most common ethnicity, followed by Chinese (15%),
Malay (6%), New Zealand Maori (3%), Indian (1%), and 7%
(other). The majority (76.5%) reported coming from an
urban background. Most (73 %) were raised in a community
of over 30 000 people with 55% coming from a community
of over 100 000 people. Flatting was the most common
living arrangement (70%), 21% lived with their parents, 5%
were in their own home, and the remainder were boarding or
in a hostel. 89% of respondents had never been married, 6%
were married, and the remainder were divorced or in a de
facto relationship. Estimated total annual parental or
caregiver income was less than $10 000 in 5%, between $10
000 and $40 000 in 24%, between $40 000 and $100 000 in
48%, over $100 000 in 23%. One or both parents had a
tertiary qualification for 68%, while 11% had one or both
parents practising medicine.

Debt levels. The debts of ten international students
sponsored by an overseas government were excluded from
the following analysis. Of the remaining 169 respondents,
78% reported having a debt with the GSL scheme, 62 % were
in overdraft with a bank, 34% owed money on credit cards,
31% had a loan with The Medical Assurance Society (MAS),
30% had borrowed from family or whanau, 5% had a bank
loan and 2% had a mortgage.

Table 1 shows the total and GSL debt levels. In order to
protect individual privacy and to avoid misrepresentation of
debt levels, the debts of students with mortgages have been
excluded. The combined total debt from all sources for the
remaining 165 respondents was $7 775 000 with $6 290 000
(81%) in the form of GSL debt. Debt accumulated through
study prior to medical school totalled $592 000 or 8% of
total debt. Debt levels increase as students move through
medical school such that 4th year students had the lowest
combined total debt and combined GSL debt, $1 838 000
and $1 543 000 respectively, followed by 5th year students
with $2 733 000 and $2 060 000 respectively. Students in
their final (6th) year of study had the largest combined total
debt of $3 204 000 and combined GSL debt of $2 687 000.
Table 2 shows the distribution of debt among medical
students in each year at the CSM. For 6th year students
about to graduate, 6% of students recorded no debt while 9%
had a debt in excess of $100 000: the maximum recorded debt
for an individual student in this group being $120 000. The
median total debt level rose from $34 500 for 4th year
students, to $52 000 for 5th year students, and $70 000 for
6th year students. 75% of 6th year students reported having
total debts in excess of $50 000.

The use of GSL money is shown in Table 3. This was used
mainly to pay for tuition fees (98%), living expenses (81%)
and course costs (83%). 19% had used the GSL scheme to
purchase or maintain a vehicle, 6% to purchase a computer,
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while 17% had funded course-related travel, and 18% had
funded non-course-related travel using the GSL scheme.

Table 1. Total debt levels and debt with the Government
Student Loans scheme.

Total debt from Debt with GSL'  GSL debt as

all sources* scheme percentage of
total debt
6th Year (n=53) $3 204 000 $2 687 000 84%
5th Year (n=54) $2 733 000 $2 060 000 75%
4th Year (n=58) $1 838 000 $1 543 000 84%
All Students (n=165) $7 775 000 $6 290 000 81%

*Debt levels for students with home mortgages have not been included.
+GSL=Government Student Loan.

Table 2. Distribution of total debt levels.

Total debt level 4th Year 5th Year 6th Year
(n=58) (n=54) (n=53)
% % %

$0 17 11 6

$1 - $24 999 26 6 11

$25 000 - $49 999 28 30 8
$50 000 - $74 999 26 35 32
$75 000 - $99 999 3 11 34
>$100 000 0 7 9
Minimum $0 $0 $0
1st Quartile $10 000 $30 500 $50 000
Median $34 500 $52 000 $70 000
3rd Quartile $51 500 $70 000 $83 250
Maximum $79 000 $114 000 $120 000
Average $31 690 $50 611 $61 615

Table 3. Medical student expenditure of Government Student
Loan funds.

Proportion of
respondents
(n=133)

Tuition fees
Living expenses
Course costs

130 (98%)
108 (81%)
111 (83%)

Vehicle 25 (19%)
Computer 8 (6%)
Course-related travel 23 (17%)
Non-course-related travel 24 (18%)
Other 2 (2%)

Financial support. Access to financial support while studying
at medical school to offset student debt was examined. All
students in their 6th year of medical training, with the
exception of students sponsored by an overseas government,
receive a training grant to assist with tuition fees and living
expenses. Other students can apply for a student allowance
administered through Work and Income New Zealand. These
allowances are means-tested on parental income for students 25
years of age or younger. Only 34% of 4th and 5th year students
receive a full or partial student allowance, with the remaining
66% receiving no allowance.

31% of 4th year students and 15% of 5th year students
were employed in part-time work during term time, working
on average seven hours per week. The maximum work time
undertaken by a medical student during term time was 20
hours per week. Most students had difficulty accurately
quantifying their income generated from work undertaken
during term time or holiday breaks and as we did not
consider these data to be reliable, we have excluded them
from analysis.
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Students in all years reported receiving varying degrees of
financial support from their parents. 9% of students had all
of their fees and living expenses paid for by parents, while
31% received no financial assistance from parents. 33%
received a financial contribution from parents to cover some
of their fees only or some of their living expenses only. The
remaining 27 % received some other financial assistance with,
for example, parents paying for all of their fees but no living
expenses, or all living costs and only some of their fees.
Students not receiving a student allowance, or not having
adequate financial support from parents are forced to borrow
money. As well as borrowing from the GSL scheme, medical
students can access loans privately through organisations
such as MAS. 31% of students reported having a loan with
the MAS to fund living expenses (49%), non-course-related
travel (47%), a vehicle (32%), course costs (30%), course-
related travel (26%), a computer (13 %) and tuition fees (9%).
Opinions on debt. 90% of respondents felt it appropriate
that students contribute towards the cost of their education
through tuition fees, however 82% felt that the amount paid
currently was too high. 79% felt that there should be a
universal student allowance available to all tertiary students.
Impact of debt. 46% of students reported lack of money
never impaired full participation in the medical course.
Participation was impaired rarely for 31%, sometimes for
21%, and often for 2%. Sufficient money to pay for any
course-related costs such as textbooks and equipment was
available to 34%, while 64% felt they could pay for the basics
but would buy more if they were able, and 2% felt that they
could not afford to pay for basic course-related costs.

Frequency of worrying about debt (Table 4) was never
(20%), rarely (10%), sometimes (34%), often (30%), and
always (5%). There was a significant correlation between the
average debt level for 6th year students about to graduate
and the frequency with which they worry about their debt.
The average debt for 6th year students who ‘never’ worried
(14%) was $2500, while the average debt for 6th year
students who ‘always’ worried (7%) was $86 750 (p<0.001).
The impact that debt levels have on influencing decisions
relating to careers in medicine is discussed in the subsequent

paper.’

Table 4. How often medical students worry about their student

debt
All students  6th Year students 6th Year students
(%) (%) average debt

Never 20 14 $2 500
Rarely 10 10 $43 833
Sometimes 34 36 $65 944
Often 30 33 $74 947
Always 5 7 $86 750
p<0.001 (ANOVA)

Discussion

This pilot study has provided logistic information and has
shown that the questionnaire has good face validity and is
acceptable to the target population. We avoided using a
mail-out survey, preferring instead to run a census-style
format with emphasis on protecting anonymity while
retaining the ability to identify non-respondents. Its success
was partly contingent on time being spent educating the
students as to the purpose of the survey and enlisting their
support. We are pleased with the response rates and believe
the results portray an accurate picture of issues relating to
medical student debt at one medical school. It must, however,
be remembered that students are not randomly allocated to
undertake their clinical training at the CSM and therefore
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the data from this pilot study should not be taken as
indicative of the New Zealand medical students in general.
Also, because of this, we have not examined the relationships
between student demographic data and debt, preferring to
leave such an analysis to the national survey.

As there was a 12% non-response rate and we have chosen
to exclude the debts of those students with mortgages the
total debt levels reported here underestimate the true value
of total debt. Nonetheless, a combined total debt for 165
medical students of $7 775 000, the majority of which lies
with the GSL scheme, is alarmingly high. Debt accumulates
throughout medical school and the median debt of $70 000
for students about to graduate from the CSM confirms that
obtaining a medical education in New Zealand has become
expensive to the individual. The prospect of graduating with
such a debt may already be deterring able students from
considering medicine as a career.

The median debt level for 6th year students at the CSM is
considerably higher than the $26 000 previously reported for
final year students at the Auckland University Medical
School and must be interpreted appropriately.® In 1999, at
the time of the Auckland study, there was a large discrepancy
in tuition fees charged between the Universities of Auckland
and Otago. This occurred because the former had retained a
single flat-fee across all faculties for longer than the
University of Otago who earlier moved to a tered fees
schedule. The demise of the flat fees scheme at Auckland
University has seen a rapid increase in tuition fees for
medical students there and it is expected that the difference
in median debt levels for students graduating from the two
universities will soon disappear.

Concern that students are misappropriating GSL scheme
money substantially appears unfounded. The vast majority of
students are using GSL money to pay tuition fees, living
expenses and course-related costs. For students to use GSL
money for other purposes requires them to have access to
sufficient funds to cover tuition costs and living costs from
other sources such as parents, holiday work or other lending
institutions. We know from previous work that, on average, a
medical student would not earn enough through holiday
work to cover 50% of current fees, without considering
living expenses.*

It is concerning to find that only one third of 4th and 5th
year students have access to full or partial student allowances.
Parental income presumably makes the remaining two thirds
of students ineligible. However, as we show in this study, only
9% of students receive full financial support from parents. It
appears, therefore, that most medical students are forced to
accumulate a large GSL debt, work part-time during term,
and/or borrow from other lending institutions to cover the
shortfall. We are concerned that term-time employment,
during what is a time consuming and demanding course, may
have a detrimental effect on study.

The majority of students support a universal tertiary
student allowance to help offset living costs during study at
university. We suggest that the current allowance system is
failing to meet student needs and lack of access to sufficient
funds places unnecessary pressure on students. Certainly
over half of students report that their full participation in the
medical course has been impaired at some time through lack
of access to money, and inability of students to afford
textbooks and other course materials places strain on
institutional resources. This comes at a time when university
faculties and libraries are being pressured to make cutbacks
due to budget shortages.

The personal impact of high student debt is difficult to
measure. Worry is a subjective emotion but could impact
significantly on the learning experience. The demonstration
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of a significant correlation between high levels of debt and
time spent worrying about debt, is hardly surprising.
However, this does represent the first publication of data
showing a negative impact of debt on students in this
country. A similar correlation has been demonstrated
amongst dental students in the United Kingdom where those
with higher debts were significantly more likely to report an
adverse effect on their studies due to concerns about debt and
the need to find work.” It was also suggested that worry
about debt may affect concentration, motivation and
commitment, and possibly contribute to poor health or
depression.

Issues relating to student fees and debt are complex and
poorly understood due to a lack of useful data and we hope that
this paper will generate informed discussion. In simple terms,
it is our opinion that high student debt levels arise because
under-funding of tertiary education is being passed directly on
to students through high tuition fees. The effects are not yet
fully apparent but data from this pilot study suggest they could
be significant. Students do not have the ability to earn sufficient
funds during holidays and parents are unable to provide
support to cover high tuition fees along with living expenses.
This is further compounded by an inability to access student
allowances. Consequently students are forced to borrow large
sums to complete medical training.

If student fees and debts continue to rise, is there a risk that
medicine will become a career not for the able, but for those
willing to accept a burden of debt or who are affluent enough
to afford it? Does a level of debt exist above which training in
medicine is no longer economically justifiable to the
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individual? We suggest it is time that an analysis was
undertaken to determine the value of a medical degree, not
just in monetary terms but also in the context of the health
needs of our society. It is time to consider what represents a
reasonable level of debt for students to take on, and what
represents a burden of debt which impacts negatively on the
individual and society in general.
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Medical student career intentions at the Christchurch School of Medicine. The
New Zealand Wellbeing, Intentions, Debt and Experiences (WIDE) survey of
medical students pilot study. Results Part Il
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Abstract

Aims. To record career preferences for medical students at
the Christchurch School of Medicine and Health Sciences
and investigate factors, including student debt, that might
influence career decisions.

Methods. A questionnaire, The New Zealand Wellbeing,
Intentions, Debt, and Experiences (WIDE) Survey of Medical
Students, was developed and administered to all 204 medical
students at the Christchurch School of Medicine and
Health Sciences. The survey included questions relating to
preferred career intentions and factors influencing career
decisions, including the decision to leave New Zealand to
practise medicine.

Results. The response rate was 88%. 80% intend to
practise medicine in New Zealand immediately after

NZ Med J 2001; 114: 465-7

graduation, however 82% indicated that they would leave
within two years of graduation. Financial opportunities
overseas and level of debt were the strongest motivating
factors to leave. Repayments towards student loans and
increased salaries were factors that might retain people in
New Zealand. Medical and surgical specialities were the
most popular career choices. Personal interest was the
strongest motivator for career choice. Practising in a rural
community was not popular.

Conclusion. Debt is one of a number of important
factors influencing medical student career decisions
including the decision to leave New Zealand. Initiatives
addressing debt may be useful in retaining medical
graduates in this country.

Graduating with a medical degree provides access to a large
number of career pathways created by increasing
specialisation of medical practice. The factors influencing
career choice are complex. Intrinsic factors, such as the
interests and experiences of the individual, mix with extrinsic
factors such as economic rewards and lifestyle considerations.
Career considerations begin early during undergraduate
medical training and are influenced by role models and
educational experiences."? High levels of debt accumulated
during basic medical training may discourage people from
pursuing less lucrative areas of medicine.”* This is of
particular concern for New Zealand at a time when there is a
shortage of medical practitioners in a number of areas
including rural general practice.

Debt accumulated while studying towards a tertiary
qualification is also widely touted as contributing to the
emigration of graduates in many professional areas. This
‘brain-drain’ includes loss to overseas countries of New
Zealand-trained medical practitioners. Gaining registration
as a medical practitioner is most easily achieved by practising
in New Zealand or Australia in the first year after graduation.
Thereafter, medical graduates have traditionally left New
Zealand to travel and gain experience before returning to
practise for the bulk of their career. There is, however,
increasing concern that medical graduates are leaving New
Zealand earlier and staying away longer, or indefinitely, and
that this decision is being driven by high debt levels.
Emigration of medical graduates has potentially negative
consequences for ongoing provision of affordable and
accessible health care in this country, and may result in
increasing reliance on overseas trained doctors.

There has been no attempt to quantify the impact of
educational debt on shaping the choice of career of New
Zealand medical students who are a relatively small, easily
defined population, which is expected to amass a large debt
during the long, expensive undergraduate course. 7The New
Zealand Wellbeing, Intentions, Debt, and Experiences (WIDE)
Survey of Medical Students is a questionnaire-based survey
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developed to collect comprehensive information on a range
of subjects relevant to medical students in New Zealand.” We
present results from a pilot study conducted at the
Christchurch School of Medicine and Health Sciences
(CSM).

Methods

A detailed description of the topics covered, and the development and
administration of The New Zealand WIDE Survey of Medical Students was
given in the preceding paper.’ Statistical analysis of debt by different
categories was by analysis of variance.

Results

Surveys were completed by 179 of 204 medical students
studying at the CSM in 2000 (88%). The response rates for
the individual years were 4th year 94%, Sth year 86% and 6th
year 84%. The previous paper included information on
demographic characteristics, and debt levels of survey
participants.’

Emigration intentions after graduation. Table 1 shows the
country in which students intend to practise medicine
immediately after graduation and for the bulk of their career.
The majority (80%) indicated they would remain in New
Zealand immediately after graduation, 9% would practise in
Australia, 5% would practise in Malaysia, 1% would move to
the United Kingdom and 5% were undecided. 46% of
students indicated that they wanted to practise in New
Zealand for the bulk of their medical career. 7% will practise
long-term in Australia, 6% in Malaysia, 4% in the United
Kingdom, and 4% in another country. A large proportion
(34%) had not decided the preferred country of practice for
the bulk of their career.

"Table 2 shows how soon after graduation students intend to
leave New Zealand to practise medicine. 15%indicated that
they would leave immediately, 47% would leave at the end of
one year, and a further 20% would leave at the end of two
years, with 11% of students remaining undecided. Overall
82% indicated they would leave New Zealand within two
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years of graduation. While not statistically significant, in this
pilot study, there was a clear trend for students with higher
debt levels to indicate that they would leave New Zealand
earlier (p<0.15).

Table 1. Students’ preferred country of practise immediately
after graduation, and for the bulk of their career.

Preferred country of Immediately after Bulk of medical
practise medicine graduation career
(%) (%)
New Zealand 80 46
Australia 9 7
Malaysia 5 6
United Kingdom 1 4
Canada 0 1
USA 0 1
Pacific Islands 0 1
Other 0 1
Undecided 5 34

Table 2. The length of time after graduation when medical
students are considering leaving New Zealand to
practise medicine.

Career intentions. Table 3 shows the career intentions for
medical students at the CSM. Students were asked to
nominate their top three career choices in order of
preference from a list of options. First choice careers were an
internal medicine speciality (25%), a surgical speciality
(22%), general practice (16%), paediatrics (10%), emergency
medicine (9%), and obstetrics and gynaecology (5%). A
career outside of medicine was the first choice for 3% with
the same proportion preferring a career in radiology, or
anaesthesia and intensive care. Only 1% of students indicated
that their first choice of medical career would be psychiatry,
public health, or research. No student indicated a career
intention in academic medicine/teaching, pathology, or
management as their first choice. Of note 11% of students
indicated a career outside of medicine as one of their three
choices overall. Although not statistically significant, there
was a worrying trend for 6th year students with higher debts
to exclude general practice from their top three choices.
Students who excluded general practice as a career choice
had an average debt of $66 429 while those who included
general practice had an average debt of $59 292 (p<0.29).

Table 3. Career intentions.

Time following Respondents
graduation (%)
Immediately 15
1 year 47
2 years 20
3 years 3
4 years 0
5 years 1
>5 years 2
Undecided 11
Never 1

Using a 5-point scale, students were asked to indicate how
strong a number of factors were in motivating them to leave
New Zealand to practise medicine. The percentage of
students reporting each factor as ‘very important and a strong
motivator to leave New Zealand’ were: financial
opportunities overseas (44%), level of debt (40%), working
conditions overseas (36%), overseas travel (32%), job or
training opportunities overseas (24%), family considerations
(13%), returning to home country (7%), and research
opportunities (3%). When these factors were compared to
the average debt levels for 6th year students at the CSM,
students with higher debts were found to be significantly
more likely to indicate that their level of debt was a very
important factor strongly motivating them to leave New
Zealand (p<0.001). Students with higher debts were also
significantly more likely to be motivated to leave New
Zealand to pursue financial opportunities overseas (p<0.05).

The use of incentives to retain New Zealand-trained
graduates in this country has been touted as one solution to
postgraduate emigration. Using a 5-point scale, students
were asked to indicate how strong a number of factors would
be as an incentive to remain in New Zealand. The percentage
of students reporting each factor as ‘very important and a
strong incentive to stay in New Zealand’ were: student loan
repayments (45%), increased salaries (43%), training
opportunities (36%), shorter working hours (34%), bonded
training (21%), increased morale in hospitals (19%) and
increased spending on healthcare (15%). There was a
significant correlation between level of debt for a 6th year
student and contributions towards loan repayments being
regarded as a strong motivator to remain in New Zealand
(p<0.01).
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Career 1st choice 2nd choice  3rd choice Overall

(%) (%) (%) (%)
Internal Medicine 25 21 9 55
Surgery 22 9 5 35
General Practice 16 15 17 47
Paediatrics 10 9 14 32
Emergency Medicine 9 14 12 35
Obstetrics and Gynaecology 5 9 5 18
Radiology 3 6 4 13
Anaesthesia or Intensive Care 3 5 7 14
Career outside of Medicine 3 2 7 11
Psychiatry 1 2 4 7
Public Health 1 2 4 6
Research 1 2 3 6
Academic/Teaching 0 3 7 10
Pathology 0 1 1 2
Management 0 1 1 2

Using a 5-point scale, students were asked to indicate how
strong a number of factors were in influencing their choice of
career. 'The percentage reporting each factor as ‘very
important and a strong influence on their career choice’
were: interest (75%), lifestyle options (42%), family (29%),
intellectual challenge (28%), financial opportunities (23%),
level of debt (16%) and prestige (6%). Practising medicine
in a rural New Zealand community was not a popular career
choice. The majority (59%) indicated that it was unlikely
(35%) or that they would definitely not (24%) practise in a
rural New Zealand community. Only 1% of students
indicated that they would definitely practise in a rural
community, while 10% indicated that it was likely that they
would practise in a rural community. The remainder (29%)
were undecided. The stated likelihood of practising in a
rural community was not related to level of debt.

Discussion

Speculation has existed for some time as to the contribution
of high student debt levels to the emigration of junior
doctors from New Zealand.® Graduates from New Zealand
medical schools can undertake their post-graduation
‘probationary’ year to gain registration, in either New
Zealand or Australia. 15% of students in this study indicated
that they will leave the country immediately after graduation
without gaining registration here. However, the majority
have indicated they intend to begin their working medical
career in New Zealand. Of more concern is the fact that
82% intend to be practising medicine overseas within two
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years of graduation and less than half are confident that they
intend to practise in New Zealand for the bulk of their career.
Not only does this represent a huge loss of New Zealand-
trained doctors, but also the loss of an enormous amount of
taxpayer dollars spent on training that cannot be recouped
through services. Regrettably absence of historical data for
comparison means we are unable to comment as to whether
these figures represent a change in the pattern of medical
graduate emigration since the arrival of student fees and
loans.

The decision to leave is multifactorial and could easily
change over time. However, financial opportunities overseas
are clearly playing a major role in luring people from this
country. We provide the first clear evidence that those
medical students with higher debts are significantly more
motivated to leave the country because of their debt and
would leave to pursue financial opportunities. Retention of
New Zealand medical graduates is clearly a significant
problem that needs to be addressed.” Not surprisingly
repayments towards student loans and higher salaries were
identified as incentives that would motivate students to stay
in New Zealand after graduation. Loan repayment incentives
would need to be of a significant size since the median CSM
6th year student debt of $70 000 would be expected to earn
around $4900 in interest alone in the first year after
graduation. Such an initiative has recently been announced
by Grey Hospital (West Coast, South Island) where a
significant lump sum will be paid directly off the student loan
of a medical graduate in return for nine months continuous
service.

Bonded training’ is another incentive scheme proposed as
a means for retaining medical practitioners (submission by
Christchurch Medical Students Association to the Education
and Science Committee; 2000). In our study only 21% of
students felt that this would be a strong motivator for them
to stay in New Zealand, however the example of bonded
training given in the survey questionnaire was ‘a scholarship
towards fees in exchange for a guarantee of work for a set
number of years in a particular hospital after graduation’. A
bonded training scheme could take many different forms, but
ideally developed through consultation with medical students
and medical graduates. Bonded training might alleviate
difficulties that some smaller provincial hospitals have in
attracting and retaining medical staff.

The decision pathway leading a medical student to a
particular career is complex and poorly understood. It is
reassuring to find that personal interest is a strong motivating
factor influencing career choice for three quarters of students
at the CSM. Similar results were reported in the United
States.® Studies investigating the effect of debt on career
decision-making have yielded mixed results. Some show level
of debt to have no effect on career choice, while others have
found that students with high debt are significantly less likely
to choose specialities such as general practice.”**!" Asking
whether or not level of debt influences career choice is too
simplistic. Instead, it appears more appropriate to consider
the conditions and context in which debt becomes a strong
motivator influencing the career decisions of an individual.
Studies employing a multivariate analysis have demonstrated
complex relationships between debt and career choices.*"

Our study has shown that for 16% of students, level of debt
is a strong motivator influencing their career choice. In this
pilot study we have not attempted to look at covariates, such
as demographic data and debt levels, of those students who
have identified level of debt as a strong motivator. We believe
there is a risk of producing misinformation with such an
analysis on a study of this size. However, this will clearly be
an area of interest when the nation-wide study is analysed.

It is known that students start considering career decisions
early in their medical training and that role models, both
positive and negative, have a significant impact."” A number
of areas, for example psychiatry, pathology, and public health,
are unpopular with students and clearly this has serious
implications for maintaining the future provision of services
in these areas. Workforce planners would be wise to start
looking at the reasons behind this unpopularity. General
practitioners account for around 40% of the medical
workforce but only 16% of students at the CSM have
identified general practice as their first choice of career. A
large number listed general practice as their second or third
choice, although these views may well change over time.

Working in a rural New Zealand community is also an
unpopular career choice. New Zealand is currently faced
with a shortage of general practitioners particularly in rural
communities. We suggest that barriers and incentives for
these decisions should be explored. This is particularly
important for female students who are already
underrepresented in almost all clinical specialities and for
whom there is a need for increased exposure to appropriate
role models."

This paper represents the first attempt to quantify and
discuss some of the issues involved in career choices of New
Zealand medical students. While we intend to publish an in
depth analysis based on the nation-wide survey of medical
students, we hope this paper facilitates informed discussion
on these important matters.
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Abstract

Aims. To determine the debt level that current Auckland
medical students expect to graduate with, and evaluate this
debt in the context of their career aspirations and intended
place of practice.

Methods. Simple check-box and fill-in-the-blank surveys
were distributed to Auckland University medical students in
Years 1 through to 5 during their second week of scheduled
lectures in March 2000. Students were asked to provide
demographic details, then complete sections on debt and
career aspirations.

Results. 70% of Auckland medical students participated.
Average expected debt was between $60 000 to $70 000.

NZ Med J 2001; 114: 468-70

Predicted size of graduation debt was significantly related
with plans to practice medicine overseas, and this trend was
especially strong among females. In addition, Maori and
Polynesian students bear a disproportionate level of the
student debt burden compared to Pakeha and Asian groups.
77% of students indicated a preference for working in
private or hospital specialty work.

Conclusions. Student debt will have major effects on the
composition of the New Zealand medical workforce over
coming years. More attention must be paid to the national
picture of medical student indebtedness if adequate
workforce planning is to be possible.

"The large burden of debt faced by young medical graduates in
New Zealand has been predicted to have major social and
medical workforce implications for New Zealand.! This burden
is commonly held to be a driving force behind junior doctors
striking for improved pay and working conditions, and increasing
numbers emigrating in search of greater remuneration.

High debt levels have also been hypothesised to decrease
the number of medical students interested in specialities with
lower remuneration.' Certainly, American research indicates
that this is a probable effect.?

The effects of changing workplace preferences in a generation
of graduating students could extend well beyond junior doctor
years, and the full impact would not be felt for some time.

This study aimed to ascertain the level of debt that
current Auckland medical students expect to graduate with,
and attempted to place this debt in the context of career
aspirations and intended place of practice.

Methods

A survey of current Auckland School of Medicine undergraduate students
was conducted in the second week of the University’s academic year
(2000). Surveys were distributed to students in Years 1 through to 5 during
regularly scheduled lectures. Trainee Interns (sixth year medical students)
were not surveyed due to a tight timeframe and clinical placements.
International full fee-paying students were excluded.

The surveys took the form of simple check box and fill-in-the-blank
questions. Students were asked to provide demographic information,
including sex, ethnic grouping, country of birth, country of high school
attendance (majority and final year), and route of entry into the medical
school. Students then completed sections on debt and career plans post-
graduation. For the debt projections, students were instructed to assume
tuition fees and living costs remained constant. Expected debt size was
asked for in groupings of $10 000, and what proportion would be
borrowed under the student loan scheme. They were then asked likely
career ambition, as a selection of: general practice; hospital-based
specialty;  privately-based  specialty; research/academic; health
management; or other. A further series of questions asked where they
expected to undertake further house-surgeon/registrar training and
practice, as a selection of: only overseas; mainly overseas; mainly in New
Zealand; or only in New Zealand.

Statistical analyses were performed using SPSS. p-values of <0.05 were
regarded as statistically significant.

Results

Response rate. There were 407 respondents, representing
approximately 70% of the Auckland medical student body
(excluding international students) (Table 1). 249 (61.2%)
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respondents were of New Zealand European/Pakeha
ethnicity, 27 (6.63%) Maori or Pacific Island, 90 (22.1%)
Asian, 40 (9.8%) Other, and 1 unspecified. Not all students
answered all questions in the survey.

Table 1. Response rate by year of study.

Year of study Number of Approximate response
respondents rate
Year One 64 73%
Year Two 113 80%
Year Three 94 75%
Year Four* 40 34%
Year Five 96 90%
TOTAL! 407 70%

Due to a tight timeframe and clinical placements, *one group of fourth year
students only and 'no sixth year students were able to be sampled.

Expected debt on graduation. Median projected debt range
was $60 000 to $69 999, with 8.9% of students expecting debts
of greater than $100 000 (Figure 1). 58.1% of students in the
pre-clinical years (Years 1-3) estimated total debt in excess of
$60 000, compared with 36.0% (p<0.001) of those in the
second half of the degree program, who initially paid lower
fees. Most students (79.4%) indicated that 60% or more of
their estimated debt would be in the form of Student Loan.

20 % Students

16

12

$0 $10000-  $30 000- $50 000- $70 000-  $90 000-
$19999  $39999 $59999  $79999  $99 999

Average Debt Level

Figure 1. Average debt level expected on graduation.
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Likelihood of practicing overseas. 103 of 398 students
(25.8%) expected to practice mainly or only overseas.
Likelihood of practising overseas was significantly related to
size of debt (p=0.035) with 31.3% of students with debt of
$60 000 or more planning to mainly or only practice overseas
on graduation, compared with 20.3% of those with debts of
less than $60 000. (Figure 2).

% Students
40%

30%
. /

20% +

10%

0% T T T

$0 - $39 999 $40 000 - $60 000 -
$59 999 $79 999

Level of Debt

$80 000 +

Figure 2. Level of debt versus percentage of students expecting to
practice overseas (p=0.035).

Approximately the same proportion of males and females
expected to practice overseas. However, women showed a
statistically significant trend to being more likely to practice
overseas in relation to their debt size (p=0.002), while males
did not (p=0.56) (Table 2).

Ethnicity and Debt. Maori and Pacific Island students in
this study were significantly more likely than all other ethnic
groups, (70.4% compared to 49.3%) to estimate a loan
exceeding $60 000 (p=0.035). Besides Maori and Pacific
Island students, 51.0% of New Zealand European/Pakeha
students expected debts greater than $60 000, compared to
40.0% of Asians and 60.0% of other ethnic groupings
(Figure 3).

Debt and career aspiration. No relationship was
demonstrated between size of loan and career aspiration.
However, very few medical students demonstrated interest in
the generally lower paid careers such as general practice
(13.6%) and research/academia (2.8%), compared to
hospital/private practice (77.0%). 6.5% recorded interest in
other medical careers (Figure 4).

Discussion

Auckland medical students currently expect to graduate from
medical school with an average debt of $60 000 to $70 000.
Expected debt was more likely to be in excess of $60 000
among pre-clinical students. Maori and Polynesian students
are bearing a disproportionate level of the student debt
burden when compared to Pakeha and Asian groups. The
predicted size of graduation debt was positively correlated
with plans to practice medicine overseas, with women owing

high debt having a strong preference towards servicing this
overseas. 77.0% of students indicated a preference for
working in private or hospital specialty work.

% Students
80

60

Tl

Maori/PI NZ Asian Other Total
European/
Pakeha
Ethnicity

Figure 3. Students with a debt greater than $60 000. p
heterogeneity = 0.02.
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Figure 4. Career aspirations of medical students.

Interpretation of these data requires some caution. Whilst
the study achieved a representative sampling of Auckland
medical students, they make up less than half of all medical
students in New Zealand. Our cohort are not, therefore,
necessarily representative of New Zealand medical students
as a whole. Furthermore, this study reports student
expectation, rather than actual outcome, at and after
graduation. Itis possible that some students may have under
or overestimated the financial commitments of their course.
Students were also asked to assume that fee levels remained
constant, whereas in reality this is uncertain. Furthermore,
and especially for pre-clinical students, it is possible that
student attitudes to type and place of practice may be
influenced later in their course of study or after their
graduation.

This study replaces speculation with fact regarding the
negative consequences that a high debt burden is having on
the New Zealand health workforce. Collins reported early in
1999 that the average debt for Auckland medical students was
$25 000.> The increase in debt levels in this study is due

Table 2. Loan vs expectation to practice overseas (by sex).

Predicted size of N % to Predicted size of N % to practice
loan — females practice loan — males overseas
only* overseas

$0-$39 999 52 19.2% $0-39 999 40 22.5%
$40 000-$59 999 60 13.3% $40 000-$59 999 45 28.9%
$60 000-$79 999 64 25.0% $60 000-$79 999 56 30.4%
$80 000+ 45 44.4% $80 000+ 36 27.8%
Total 221 24.4% Total 177 27.7%

*p trend females students: p=0.002; male students: p=0.56.
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principally to the approximately 300% increase in medical
course fees at the Auckland School of Medicine from 1998 to
2000. Otago medical students have been paying fees at
similarly high levels (around $10 000 per year) since the early
1990s.

This study has confirmed popular opinion regarding high
debt driving the ‘brain drain’, a major contributor to the
current medical workforce crisis. Fears that the student loan
scheme adversely affects women greater than men* are also
validated. This is especially disconcerting given that greater
than 50% of the present intake is female. It is possible that
publicity at Auckland Medical School regarding special issues
facing women in medicine may have contributed to this
strong trend.

The high debt burden on Maori and Pacific Island students
is born out by the figures in this study. It has been suggested
that this is to have a negative effect on the provision of health
for Maori and Polynesian communities.'

Provision of good quality care in the community is also
threatened by the fact that only 13.6% of Auckland medical
students have indicated a desire to work in primary care.
Experience suggests the proportion of a medical class
normally expected to proceed to general practice is
approximately one third. It appears that the vast majority of
Auckland medical students would prefer to work in
specialties, where the level of remuneration is generally
perceived to be greater.

"This study clearly shows that student debt will have major
effects on the composition of the New Zealand medical
workforce over coming years.

More attenton must be paid to the national picture of
medical student indebtedness if adequate workforce planning is
to be possible. Planning would be further assisted by an
adequate evaluation of the levels and effect of debt after
graduation. Further major unanswered questions relate to how
the financial stress of high debt levels affects the welfare and
wellbeing of medical students. There is a poverty of such data
available. A greater understanding of the full effects of high fees
and debt on medical students and graduates is needed.
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Abstract

Aim. To estimate the burden of visual impairment
attributable to smoking in New Zealand.

Methods. Review of Medline-indexed literature on the
relationship between smoking and eye disease and use of
relevant New Zealand morbidity and smoking prevalence
data.

Results. The international literature indicates there is
strong evidence that smoking is a major cause of eye disease
and blindness — particularly for cataracts and age-related
macular degeneration (AMD). Using the most relevant
international risk estimates, we estimated that 1335 people
who are registered blind in New Zealand have AMD

NZ Med J 2001; 114: 471-4

attributable to current and past smoking (26.8% of all AMD
cases in the 55 years plus age-group). It was also estimated
that 31 of the registered cases of visual impairment due to
cataract and 396 hospitalisations for cataract surgery per
year, are attributable to smoking. While subject to various
methodological limitations, these estimates are probably
under-estimates of the true burden of eye disease
attributable to smoking.

Conclusions. Smoking is a major cause of untreatable
visual impairment and also a significant reason for cataract
surgery in New Zealand. There is a need for more intensive
tobacco control activities in New Zealand.

While there has been substantial work on the impact of
smoking on health in New Zealand,' there has been no
assessment of the burden of visual impairment attributable to
smoking in this country. This is despite such work having
been undertaken in Australia.’

Methods

A Medline search using key words ‘smoking’, ‘tobacco’, ‘macular’,
‘cataract’, ‘ophthalmology’, and ‘New Zealand’ was undertaken for the
years 1966 to October 2000. Anonymous blind registration data for all
New Zealand as at October 2000 was obtained from the Royal New
Zealand Foundation for the Blind (RNZFB). Those registered with the
RNZFB have acuity tests of no better than 6/24 using the ‘best’ eye with
corrective lenses. Data on rates of cataract surgery were obtained® along
with smoking prevalence data from the 1996 Census.

Results

Age-related macular degeneration (AMD) and smoking.
The results from six large population studies in four different
countries all indicate that smoking is significantly associated
with an increased risk of AMD (Table 1). Furthermore, these
studies indicate a lower risk for former smokers compared to
current smokers and some show a dose response relationship
with pack-years smoked. A cross sectional study of 1000
people also identified smoking as a risk factor for AMD* but
one study of only 430 people did not.” All of the case-control
studies identified (of those involving over 50 cases), show that
smoking is a significant risk factor for AMD.** A review by
Solberg et al’ suggests that smoking contributes to AMD by
increasing oxidative stress and lipid peroxidation as well as by
reducing plasma levels of antioxidants.

To estimate the impact of smoking on AMD in New
Zealand, we used the Australian data in Table 1, on the
grounds that the population in Australia is more similar to
that of New Zealand than for the other countries in which
studies have been done. For example, in terms of the tobacco
consumption per adult and per smoker, New Zealand is
much closer to the Australian pattern than the USA or the
Netherlands.'

Of the 4984 New Zealanders registered blind with AMD in
the 55 year and over age-group, it was estimated that 1335
cases (26.8%) were attributable to smoking (Table 2). The
great majority of this population (90.4%) have AMD in both
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eyes and hence are seriously disabled. Of those with AMD
from smoking, 65.6% are women.

Cataracts and smoking. The six largest population studies
examining the relationship between smoking and cataracts
have all shown significant associations (Table 1). The other
smaller population studies identified also showed a
significant relationship between smoking and risk of
cataract.'""” Furthermore, two case-control studies have also
shown this relationship'" but another one did not." The
association between smoking and cataracts has also been
found among people with type II diabetes.” In general these
studies on smoking and risk of cataract indicate that the risk
is greatest for heavier smokers, current smokers and those
who had smoked more cigarettes and for a longer duration.

Smoking probably induces cataract formation through
oxidative damage and heavy metal accumulation in the lens.’
While some smoking-related damage to the lens may be
reversible, smoking cessation reduces the risk of cataract
primarily by limiting the total dose-related damage to the lens."

To estimate the impact of smoking on cataracts in New
Zealand, we used the most conservative results out of the two
Australian studies (ie, that for the Blue Mountains Eye study
- Table 1). This was on the grounds that the epidemiology of
cataracts is more likely to be similar between these two
countries than between New Zealand and the USA or France
(ie Australia has a more similar smoking pattern and similarly
high levels of incident ultraviolet light). The risk estimate
from the Blue Mountains study is also more conservative
than those from the two largest US studies and the French
study detailed in Table 1.

Of the 326 New Zealanders registered blind with cataracts
in the 55 year and over age-group, it was estimated that 31
(9.5%) were visually impaired due to smoking (Table 2).
Most of this population (60%) have cataracts in both eyes and
hence are seriously disabled. Furthermore, there were an
estimated 396 hospitalisations for cataract surgery in public
hospitals in 1996/1997 (13.1% of all the operations estimated
to be for nuclear and posterior subscapular cataracts).

Discussion
The international literature indicates that there is strong
evidence that smoking is a major cause of eye disease and
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Table 1. Results of major studies that examined the association between smoking and age-related (AMD) or cataracts.

Population/
setting (reference)

Risk associated with smoking
(relative to never smoking)

Odds ratio (OR) or

Comments

95% confidence

relative risk (RR) interval

Age-related macular degeneration

6174 adults 6.6 2.8t0 15.9 For current smokers. Former smokers had a

(Rotterdam, The 3.2-fold increased risk of neovascular AMD.

Netherlands)* The data also indicated a dose response relationship.

3654 adults (Blue 3.9 2.1t07.4 For current smokers and late AMD. Having

Mountains, ever smoked was also significantly

Australia)® associated with late AMD (OR = 1.8).

2196 adults (Sete, 3.6 1.1to 12,4 For current smokers. For former smokers OR

France)* = 3.2. Some evidence for a dose response
gradient. The risk of late AMD remained increased
until 20 years after cessation of smoking.

4771 adults 2.5 1.0 to 6.2 For current smokers.

(Beaver Dam, (females)

Wisconsin, USA)* 3.3 (males) 1.0 to 10.5

21 157 male 2.5 1.6t0 3.8 For current smokers (20+ cigarettes/day).

physicians (USA)* Prospective cohort study.

31 843 women 24 1.4 to 4.0 For current smokers (25+ cigarettes/day).

(multistate, USA)” Prospective cohort study with 12 years of
follow-up. Also considered former smokers
(RR = 2.0).

Cataracts

17 824 male 22 1.5t0 3.4 Nuclear cataracts (current smokers).

physicians (USA)* (p<0.001) Prospective cohort study. For posterior
subcapsular (PSC) cataracts RR = 3.2.

4503 adults 1.9 1.5t02.4 Nuclear cataracts (smoked for >30 years

(Victoria, compared to non-smokers or smoked <=30

Australia)®® years).

2468 adutls (Sete, 1.9 1.0 to 3.7 Nuclear cataracts (current smokers).

France)”

50 828 nurses 1.6 12t023 Age-related cataract extraction (smokers of

(multistate, USA)*!

3654 adults (Blue 1.3 1.1to 1.6
Mountains,
Australia)®®
4926 adults 1.1 1.0to 1.1

(Beaver Dam,
Wisconsin, USA)*

(p for trend = 0.02)

at least 65 pack years). Prospective cohort
study. For PSC cataracts RR = 2.6.

Nuclear cataracts (ever cigarette smokers).
For PSC cataracts OR = 1.3.

Nouclear cataracts (for 10 pact-years of
smoking). For PSC cataracts OR = 1.1.

blindness — particularly cataracts and AMD. Using the most
relevant international risk estimates and New Zealand
morbidity and smoking prevalence data, this analysis
estimated that 1335 people who are registered blind in New
Zealand have AMD attributable to current and past smoking
(26.8% of all AMD cases in the 55 plus age-group). It was
also estimated that 31 registered cases of visual impairment
due to cataract and 396 hospitalisations for cataract surgery
per year are attributable to smoking. Of particular concern is
that most visual impairment attributable to smoking is
untreatable. The only proven treatments for AMD are laser
photocoagulation and photodynamic therapy but these are
only used in a minority of patients. These treatments are
largely limited to stabilising the condition and preventing
further loss of vision.

This study is a first attempt to estimate the impact of
smoking on eye disease and visual impairment in New
Zealand. It is however, limited by its reliance on risk
estimates from population studies in Australia (which has
slightly different patterns of smoking and exposure to other
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potential risk factors such as ultraviolet light). While, these
studies produced odds ratios that were adjusted for potential
confounders and effect modifiers, residual confounding may
still exist eg, for alcohol and cataracts.” Furthermore, these
studies have not produced age-group specific odds ratios
which might have allowed for more precise calculations in
Table 2. Nevertheless, our analysis probably substantially
underestimates the burden of eye disease from smoking for
the following reasons. First, some visually impaired people in
New Zealand may not be registered with the RNZFB. For
example, membership of Maori and Pacific peoples has
increased by 14% in 2000 and is expected to increase further
as a result of the new development of dedicated services to
these communities. While the Foundation maintains an up-
to-date and accurate database, it is still dependent on
voluntary referral from health professionals. Also of note, is
that the definition of blindness used by the Foundation
(visual acuity of no better than 6/24 using the best eye) is not
as restrictive as that used by the World Health Organization
(ie less than 3/60 in the best eye). Second, the analysis only
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Table 2. Estimates of age-related macular degeneration (AMD), cataracts, and cataract surgery attributable to smoking in New Zealand.*

Sex, Age No. of cases Smoking Estimated risk of AMD or Attributable Cases of
(years) (AMD, pravalence} cataracts in smokers risk (in visual
cataracts'/ compared with never former + impairment
cataract smokers (odds ratio) current from
surgery) smokers)** smoking''
Former Current Former Current
Age-related macular degeneration
F 55-59 16 22.3% 18.0% 1.2 5.6 49.6% 8
F 60-69 69 24.8% 14.9% 1.2 5.6 45.4% 31
F 70-79 690 24.2% 9.1% 1.2 5.6 34.1% 235
F 80+ 3007 17.4% 43% 1.2 5.6 19.9% 598
M 55-59 8 36.2% 21.8% 1.6 3.1 49.2% 4
M 60-69 39 44.8% 19.2% 1.6 3.1 49.9% 19
M 70-79 288 53.7% 11.9% 1.6 3.1 44.4% 128
M 80+ 867 49.6% 7.1% 1.6 3.1 35.9% 311
Total 4984 1335
Cataracts
F 55-59 6 22.3% 18.0% 1.3 1.3 11.4% 1
F 60-69 8 24.8% 14.9% 1.3 1.3 11.2% 1
F 70-79 43 24.2% 9.1% 13 1.3 9.4% 4
F 80+ 181 17.4% 43% 1.3 1.3 6.2% 11
M 55-59 3 36.2% 21.8% 1.3 1.3 15.9% 0
M 60-69 9 44.8% 19.2% 1.3 1.3 17.3% 2
M 70-79 21 53.7% 11.9% 1.3 1.3 17.3% 4
M 80+ 55 49.6% 7.1% 1.3 1.3 15.0% 8
Total 326 31
Cataract surgery hospitalisations (public hospitals)
M-+F 55+ 3016 33.3% 13.9% 1.4 1.1 13.1% 396

*Registered cases from the national database of the Royal New Zealand Foundation for the Blind. Of these individuals, 60.4% have cataracts in both eyes. Cataract surgery
rates were for public hospitalisations in a one year period 1996/1997° — a total of 6615 hospitalisations of which 45.6% were assumed to be nuclear or posterior subcapsular
cataracts (see the next note). tBased on the Australian data it was assumed that 45.6% of cataracts were nuclear or posterior subcapsular with the rest being cortical.””*Smoking
prevalence rates from the 1996 Census (data from Statistics New Zealand 1997). It was conservatively assumed that the population registered with the RNZFB had the same
age-specific and gender-specific smoking rates as the rest of the NZ population. *Based on the data on cataracts'” and AMD? from the Blue Mountains Eye Study in Australia.
These studies have not produced age-group specific odds ratios which might have allowed for more precise calculation. **Calculated using the standard formular for
determining attributable risk (AR). AR = (smoking prevalence) x (odds ratio — 1)/[(smoking prevalence) x (odds ratio — 1) + 1]. ""Calculated from the numbers of registered cases

multiplied by percentage attributable risk.

considered cataract surgery in public hospitals in the period
for which data were available (1996/1997) — despite the fact
that a substantial amount of cataract surgery occurs in the
private sector and rates in the public sector have recently
increased. Indeed, we estimate that the total number of
cataract operations in the country is more likely to be around
10 000 per year. This would suggest that there are around
600 hospitalisations for cataract surgery per year that are
attributable to smoking. Third, this work did not consider
the impact of smoking on all the other eye conditions for
which there is evidence of an association with smoking. The
review by Solberg et al’ indicates that these conditions
include retinal ischaemia, anterior ischaemic optic
neuropathy, and Graves ophthalmopathy. Smoking is also the
direct cause of tobacco-alcohol amblyopia and the infants of
smoking mothers are at increased risk of strabismus.

The major implication for policy makers is that the burden
of eye disease from smoking provides yet another reason to
intensify proven tobacco control interventions such as
tobacco taxation and restricting smoking in public places.

The lack of information about eye disease and smoking in
the public arena represents yet another failing of the tobacco
industry to warn consumers about the consequences of using
its products. Given this corporate failure, the provision of
this information by health authorities is critical (as has
recently been recommended for Australia’). “Smoking is a
major cause of blindness” and “smoking causes untreatable
blindness” are possible messages. Future mass media
campaigns to promote smoking cessation could also include
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information on smoking and blindness, given that blindness
is a relatively feared condition by the public.”

There is extremely good evidence that brief advice from a
health professional increases smoking quit rates.”
Therefore ophthalmologists, general practitioners,
optometrists and other health workers should enhance their
efforts to warn patients that smoking can cause blindness
and recommend smoking cessation (eg, use of the national
Quitline service and nicotine replacement therapy).
Vascular events in the eye result in dramatic, sudden and
permanent loss of vision and occur more commonly in
smokers. When advising of the risks of a similar event
occurring in the fellow eye, health professionals can inform
the patient of the increased risk of blindness if they
continue to smoke. This type of highly personalised risk
information is likely to be particularly effective in
prompting quitting attempts. Hospitals and other
healthcare service providers should also consider providing
intensive smoking cessation services to those at the greater
risk of smoking-related eye disease — eg, people with
diabetes who smoke and middle-aged and older smokers.

Finally, it is desirable that risk factor data for AMD and
cataracts are systematically collected and analysed in at least
one New Zealand setting. This would help further clarify the
role of smoking in eye disease along with identifying other
possible risk factors. To minimise the cost of such a study, risk
factor data could be collected as part of a routine patient
management information system for eye patients attending a
large hospital.
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Abstract

Aims. To determine the prevalence of constipation and
faecal incontinence in the community.

Methods. A 20-question multi-field postal questionnaire
was sent to 1500 adults (over 18 years) randomly selected
from the electoral roll in the Canterbury region. Questions
detailed frequency of bowel function, time spent at the
toilet, incidence and severity of faecal incontinence,
constipation, and the effect of disordered bowel function.
Results. Of 1500 questionnaires, 717 (48%) were returned
(male: female 388:329). The median age was 46 years (range
18-70). 24 (4%) had self-reported gastrointestinal disease.
There was a median frequency of seven bowel motions per
week (BM/wk) (range 1 to 70) with 89% having between two
motions a day and one every two days. Faecal incontinence
affected lifestyle in 58 (8.1%). Incontinence of solid stool at
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least once a month occurred in 70 (9.8%), of liquid stool in 91
(12.7%), of gas in 459 (64%), while 12 (2%) regularly wore a
pad. Those with self-reported gastrointestinal disease had a
significantly higher (p<0.05) bowel motion frequency (17 vs 7
BM/wk) and median faecal incontinence score (2.5 vs 0).
Laxatives were used by 4.9% of the population, while 26.2%
increased fibre to avoid constipation.

Conclusions. The normal frequency of bowel motions
(= 2SD) was 2-17 per week. Faecal incontinence affecting
life style affected 8.1%, while constipation requiring regular
laxative use affected 4.9% of people. There is acceptance in
the community that a moderate degree of bowel
dysfunction is normal. Stool frequency and faecal
incontinence scores can be used to predict those most likely
to have organic gastrointestinal disease.

The prevalence of faecal incontinence and constipation in

population studies are not necessarily applicable to New

the general population of New Zealand is unknown.?
Studies previously undertaken in New Zealand have looked
at specific subgroups: incontinence in the elderly' and
incontinence and constipation amongst irritable bowel
sufferers.” Neither of these groups could be said to be
representative of the community as a whole. Many overseas
studies have focused on high-risk groups such as the elderly
or those living in nursing homes™ or used study designs that
may under- or over-estimate prevalence.®” Overseas general
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Zealand for reasons of genetic diversity, environmental,
cultural and lifestyle issues.

Arriving at a definition for a normal bowel habit has been

difficult. Medical practitioners make assumptions as to what
constitutes normal bowel function based on what patients tell
them, what they read and their own experience. Patients also
have an expectation as to what is normal for them. A
knowledge of the range of bowel function in the healthy
general population is of clinical value when assessing
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individual patients and is useful as a benchmark in
comparative studies. The prevalence of faecal incontinence
and constipation may help define the need for health
resources to tackle these problems.

The aim of this study was to determine the prevalence and
degree of faecal incontinence and constipation in the general
population in the Canterbury region.

Methods

A twenty-question multifield questionnaire (copy available by contacting
the authors) detailing daily bowel habit was posted to 1500 randomly
selected individuals from the Canterbury region between Timaru and
Kaikoura. The number 1500 was decided upon after reviewing previous
studies and in recognition of the poor response rates that typify such
surveys. Questionnaire recipients were randomly selected from the
electoral roll and stratified for age by decade to mirror the age distribution
of the general population aged eighteen years and over.

The questionnaire required retrospective recall and included a
standardised assessment of faecal incontinence,” and questions on:
frequency of stool, gas/stool discrimination, time spent at defecation, need
for laxatives, use of extra fibre or constipating agents, previous bowel or
anorectal surgery, and whether their bowel function was ‘normal’. We did
not ask why they thought it normal or abnormal.

The Southern Regional Health Authority Ethics Committee approved
the study. Non-parametric statistical analysis was undertaken with
medians being compared by using the Mann-Whitney test.

Results

Of the 1500 questionnaires sent, 717 (48%) were returned.
Of these, 388 (54%) respondents were male and 329 (46%)
female. The median age was 45 years. The age and gender of
the non-responders was not significantly (p>0.05) different
from those who responded.

Frequency of stool. Frequency of stool ranged from 1-70
bowel motions per week (BM/wk). The median was seven
BM/wk with 77% of respondents having between one and two
bowel motions per day. Of the 655 respondents (91%) who felt
that their bowel function was normal, median bowel motion
frequency was seven BM/wk (range 1-70). Of the respondents
without self-reported gastrointestinal disease the mean
frequency of bowel motions (2SD) equated to 2 and 17
BM/wk (Tablel).

Table 1. Bowel motion frequency vs self-description of bowel
function as normal or abnormal.

‘Normal’ Bowel ‘Abnormal’ Bowel — Total

Function Function

Male (number) 366 22 388
Median Bowel motions/week 7 BM/wk 16 BM/wk 7 BM/wk

range 4-42 3-70 3-70
Female (number) 289 40 329
Median Bowel motions/week 7 BM/wk 5 BM/wk 7 BM/wk

range 3-70 1-70 1-70
Number 655 62 717
Median Bowel motion/week 7 BM/wk 7 BM/wk 7 BM/wk

range 3-70 1-70 1-70

Incontinence score. Incontinence was scored according to a
commonly accepted system® (Table 2). Scores could range
between 0 (perfect continence) and 20 (complete incontinence).
Respondents with scores of three or more are considered to
have a significant problem. The overall median score was one
(range 0 to 13). There were 118 (17%) with a score of three or
greater (51 female, 67 male, mean age 45.1 years). In this group,
only 26 (22%) felt that their bowel function was abnormal.

The inability to delay defecation (urgency) was a problem
with increasing incontinence score. Of the 118 people with
incontinence scores greater than three, 61% were not able to
delay defecation at least fifteen minutes, 28% were able to
hold on a few minutes only, and 11% needed to go
immediately.
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Gas/liquid discrimination. Gas or liquid discrimination was
not a problem in 85.2% of respondents. Of the remainder,
10.5% occasionally had trouble, 3% often had trouble and
1% never could tell the difference. Median incontinence
scores for those who never have a problem with gas/liquid
discrimination is 1 vs 3 for those who sometimes or always
are unable to tell.

Time spent in toilet. The time spent at the toilet for 92%
of respondents was less than fifteen minutes a day, while 7%
spend 15-30 minutes and 1% spend more than 30 minutes
per day. There was no difference between males and females.
The 8% of respondents spending longer than fifteen minutes
had increased stool frequency (median 16 BM/wk) and
incontinence scores (median 2) Eleven of the 24 people
(46%) reporting bowel pathology spend more than fifteen
minutes at the toilet per day.

Laxative use. The prevalence of laxative use was 4.7%
(Table 3). The median age of laxative users tended to be older
than that of the whole population (53 years, range 31-68).
Bowel function was self-reported as abnormal in 15 (44%) of
this group, including 22 women and 12 men. Frequency was
five BM/wk (range 1-14) for occasional laxative users and
seven BM/wk for regular users. Median incontinence score
was 2 (range 0-11) for occasional users and regular users
(range 0-13).

Extra dietary fibre. Extra fibre was taken by 26% of
respondents (97 female, 92 male — Table 3). The median age
was 50 years (range 18-69), median incontinence score 2
(range 0-13) and median frequency was eight BM/wk (range
1-70) with no significant gender difference (p>0.05).

Use of a constipating agent. A constipating agent was used
by eleven respondents (6 female, 5 male — Table 3). Their
median age was 53 years (range 32-60). Ten out of eleven
described their bowel function as abnormal: two had Crohn’s
disease, one coeliac disease and one a previous
sphincterotomy. Median frequency was 20 BM/wk (range 7-
70) and the median incontinence score was eight (range 3-
13).

Gastrointestinal disease. Gastrointestinal disorders or
previous colorectal surgery was reported by 24 respondents
(11:13 male:female — Table 4). Median age was 52 years
(range 30-69). Median frequency was seventeen BM/wk
(range 6-50), and the median incontinence score was 2.5
(range 0-10). However, only ten of the 24 respondents felt
that their bowel function was abnormal.

Impact of everyday activities. Incontinence did not impact
on the every day activities of 92% of respondents, while it did
occasionally in 4.6%, sometimes 2.1%, and 1.5% often. The
median incontinence score for those who sometimes, often
or always have everyday activities affected by incontinence
was eight (range 4-13) vs 0 (range 0-11) for those who never
or occasionally had their everyday activities affected.

Discussion

This study was undertaken to describe the prevalence of
faecal incontinence and constipation in the general
population of New Zealand, using a postal questionnaire.
The low response rate (47.8%) was similar to that of other
studies of this nature.””"" Bowel dysfunction may be less of a
problem than suggested by the present study as those who
responded almost certainly were motivated to do so by their
bowel-related problems. However, responders were not
significantly different in age and gender from non-
responders. Another aspect that will have skewed the results
would be that the data were based on retrospective recall.
"Two people reported that they passed 70 BM/wk before they
answered the questionnaire which suggests a ‘guesstimation’
in answering some questions.
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Table 2. Continence grading scores.

Frequency of incontinence

Never Rarely
Type of incontinence <1/month

Score=0 Score=1
Solid 647 39
Liquid 626 53
Gas 258 206
Wears pad 702 9
Lifestyle alteration 659 33

Sometimes Usually Always
>1/month, <1/month >1/week, <1/day >1/day
Score=2 Score=3 Score=4

20 8 3

30 S 3

199 44 10

2 1 0

15 10 0

The numbers given indicate the number of respondents experiencing different levels of incontinence and the frequency with which this occurred. Not every respondent
answered every question. A faecal incontinence score for each patient was determined by addition of the score on the frequency of incontinence (X axis) for each the five types

of incontinence (Y axis). Range of scores possible, 0 to 20.

Table 3. Type of described pattern of stool and use of fibre,
laxatives and constipating agents.

Loose/watery Soft/firm Hard

Number 15 F/18 M 286 /356 M 28 F/13 M

5% 90% 5%
Mean age (years) 48 46 45
Abnormal function 20 28 13
BM/week 17 10 7.5
Incontinence score Al 114} 2.0
Laxative use 0 27 7
Fibre 10 166 13
Constipating agent 6 5 0

Table 4. Prevalence of gastrointestinal disease and colorectal
procedures in sample population.

Disease/Procedure Number
Crohn’s Disease 3
Ulcerative colitis 1
Coelic Disease 1
Chronic Pancreatitis 1
Diverticular Disease 1
Haemorrhoids or Haemorrhoidectomy 10
Colostomoy 1
Rectocoele 2 (1 repaired)
Colectomy 2 (1 sigmoid, 1 left hemicolectomy)
Anal Fissure or Anal Stretch 2

Total 24 (4%)

There was considerable variability in what is tolerated as normal
in the community. The mean + 2SD should account for just over
95% of the normal population, which in this study would
account for the passage of between 2-17 BM/wk. Those who
considered themselves to have normal bowel habit had lower
bowel motion frequency and faecal incontinence scores than
those who considered they had abnormal bowel habit. Those
with self-reported gastrointestinal disease had the highest stool
frequency and faecal incontinence scores. This suggests what
has probably been accepted by most practitioners already, that
patients with abnormal stool frequency outside the range
suggested above and high faecal incontinence scores should be
investigated for the presence of gastrointestinal disease.

Faecal incontinence of at least a moderate degree was
found in 8.1% of respondents. Overseas reports have put the
rate at 0.17-5.3%."**" A report from the UK found a
community prevalence of 4.2% for men and 1.7% for
women, who were aged between 15-64 years, and 10.9% men
and 13.3% women who were 65 years or older." The
prevalence of faecal incontinence is higher in specific groups,
such as in nursing homes where the reported range is from
10-17%,"** and in hospitalised elderly (13-47%).'*"*
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A recent study of the general population in Australia found
the prevalence of faecal incontinence to be 15%, as assessed by
a postal questionnaire.” This is substantally higher than
previous population studies. An important factor in
determining prevalence is the definition of incontinence used.
Faecal incontinence is usually assessed with a graduated scale
(such as the Cleveland Clinic Faecal Incontinence Score,® used
in the present study) where a particular point has to be decided
on to indicate that the problem is significant. This point is not
consistent between studies. The Australian study® included
incontinence of flatus, which most other studies, including the
present one, do not. The Australian prevalence of faecal
incontinence falls to 9.2% when incontinence of flatus is
excluded, a figure similar to that in the present study.

The question of whether incontinence of flatus should be
included is a vexed issue. Many studies have neglected
incontinence of flatus but it is recognised as a significant
problem by patients, though it would rarely be an indication for
surgery. The Australian study" found that 5.8% of their study
population had this as an isolated problem at least once a
month, compared with 7.5% in our study. Another
community-based study that did include incontinence of flatus
estimated a rate of 1.32%.°This low frequency might relate to
study design, in which a telephone interview asked about the
status of other household members. Information provided by
insurers was the basis for another study so that only people
presenting for treatment of incontinence were included.” This
most likely represents only a small proportion of patients with
these symptoms.

Faecal incontinence can be personally and socially
incapacitating. It has such a social stigma that patients are
often unwilling to seek help, and doctors are reluctant to
inquire about it. When patients do seek help, medical
practitioners are often at a loss to know how to investigate or
manage the problem."'" This unpredictability and social
embarrassment can lead to self-imposed social isolation. In
recent years there have been significant developments in the
management of faecal incontinence with improved results.
Newer methods of investigation include anorectal
manometry, pudendal nerve latencies, and EMG,
endorectal ultrasound as well as anal sphincter MRIs. These
have helped in the diagnosis of specific problems.'*"
Constipating and bulking drug treatments, biofeedback,
anterior sphincteroplasty and antegrade colonic enemas
(ACE) are readily available in New Zealand in specialist
centres, and prove adequate for most patients. Modern
treatment techniques such as dynamic anal graciloplasty and
the artificial sphincter are available in a very limited way in
New Zealand. However, only a small number of patients
nationwide require such interventions.

Constipation is often regarded as a trivial symptom, but it
can be a major disability. Constipation means different things
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to different people, and the term has been shown to be
ambiguous and misleading.” "To some it implies stools that
are infrequent and hard, while to others it refers to
prolonged and repeated attempts at defecation, and even the
need for digital assistance. Attention has been drawn to the
importance of stool weight and transit time,” but these
parameters are difficult to assess, so stool frequency remains
a common guide.”

We have used stool frequency as a guide, but we also
looked at other aspects that may be associated with
constipation. Almost a third of those surveyed took
something to keep their bowel motions regular and 4.7%
used laxatives to treat constipation. A surprising 26% took
extra dietary fibre to avoid constipation. Those who used
laxatives regularly were older and had fewer bowel motions
per week.

Diet, gender, age and the presence of disease”***influence
the frequency of bowel motion. Studies from the 1960’
established normal values for stool frequency as thrice daily
to three times a week. These studies, however, were in
predominantly elderly patients, and results were not
stratified by age. Amongst recent studies, one from Germany
found that mean stool frequency was 1.02/day, with 95% of
the studied normal population having between two stools per
day and one every two days, and becoming less frequent with
age.” The present study has defined the normal range of
bowel motions to be 2-17BM/wk. This is very similar to
results from the studies noted above.

Widespread beliefs that everyone should have a bowel
motion at least once a day may have helped contribute to
overuse and abuse of laxatives.” We found that 4.9% of the
study population used laxatives and these subjects had a lower
frequency of bowel motions per week.

Constipation should be considered not just as frequency
problem but as a problem of difficulty with defecation.” It is
important that the physician defines what the patient is
complaining of. A common definition for research purposes
is “the reduced frequency of defecation and/or a difficult
bowel action in more than 25% of attempts”.” While it is
easy to understand when a patient is describing a difficulty
with defecation, it is not always easy to determine the cause,
nor to predictably achieve success in management. Defining
the underlying pathophysiology objectively is necessary for
identification of patients amenable to surgical or medical
intervention. The great majority of patients (90%+) do not
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need surgery for constipation and can be managed quite
adequately by diet and lifestyle changes, medications, and
biofeedback.”

It is clear from our study that faecal incontinence and
constipation are common in our community, and are not
confined to the elderly. Most treatment is simple, non-
surgical and available in New Zealand.
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The Promise of Stem Cell Research

A particularly exciting and novel development in the
treatment of neurodegenerative diseases is the suggestion
from both animal and human studies that cell transplantation
offers the potential of effective future treatment for
neurodegenerative disorders such as epilepsy, Parkinson’s
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disease, Huntington’s disease and Alzheimer’s disease. In
recent years, the transplantation of cells into the diseased
human brain has emerged from the realm of the theoretical
to that of the practical. Grafts of embryonic cells have been
shown to partially restore some neurochemical deficits and to
ameliorate behavioural and locomotor impairment in animal
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models of these diseases."® In humans, patients
with idiopathic and 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP)-induced Parkinson’s disease
have shown remarkable improvements following human fetal
neural transplants.”” However, the use of human fetal
embryonic tissue for cell transplantation therapy in
neurodegenerative diseases is associated with major
problems. The scarcity of this material is compounded by
practical issues such as the age of the donor, viability,
contamination and heterogeneity of tissue as well as
overwhelming ethical and moral concerns.

Worldwide attention is presently focused on the potential
use of ‘stem cells’ as an alternative source of tissue for cell
transplantation and brain repair. The announcement that
stem cells can be obtained from aborted human fetuses or
from spare embryos from 7z vitro fertilization procedures has
been met with both enthusiasm and opposition. Less
controversial, and probably more notable, is the recent
demonstration that stem cells can be obtained from adult
brain tissue, raising the exciting possibility that these cells
can be exploited to generate cells for autologous brain cell
transplants. Furthermore, a recent report showing that
human bone marrow stromal cells can differentiate into
neurons'® raises the possibility of obtaining an easily
accessible renewable source of material for autologous
transplantation.

The Use of Neural Stem Cells in Brain Repair
We are interested in the use of ‘neural’ stem cells for the
treatment of neurodegenerative diseases.

What Exactly is a Neural Stem Cell? The term ‘neural
stem cell’ is used loosely to describe cells that can generate
brain cells or are derived from the central nervous system,
have some capacity for self-renewal, and can give rise to cells
other than themselves through asymmetric cell division."
Neural stem cells exist in both the developing mammalian
central nervous system and the adult central nervous system
of mammals, including man.">"” Neural stem cells can also be
derived from more primitive cells that have the capacity to
generate neural stem cells and stem cells of other tissues
(Figure 1). Embryonic (pluripotent) stem cells are obtained
from blastocytes (fertilized eggs) and this is currently the
stem cell type being proposed for use in a wide variety of
commercial and clinical applications. Most stem cells can be
categorized as multipotential and only make cells that have a
particular function. Usually between the stem cell and its
final cell type is an intermediate population of committed
progenitors with limited proliferative capacity and a
restricted fate.

The Role of Neural Stem Cells in the Adult Brain. The
use of adult stem cells in cell transplantation therapy could
obviate the need to use stem cells derived from human
embryos or human fetal tissue. At present, there are no legal
or ethical concerns regarding research with adult stem cells.
Furthermore, adult stem cells derived directly from the
patient would reduce the likelihood that the transplanted
cells will be rejected.

Stem cells have been identified and isolated from specific
regions of the brain; (i) the subventricular zone (SVZ) lining
the lateral ventricles and adjacent to the region of the basal
ganglia affected in Huntington’s and Parkinson’s disease, and;
(ii) the subgranular zone (SGZ) in the hippocampus, the region
of the brain which is primarily affected in Alzheimer’s disease
and temporal lobe epilepsy. The stem cells located in these
regions have been shown to multiply and form new
replacement neurons for adjacent brain structures. In this
regard it is especially exciting that stem cells located in these
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regions are found immediately adjacent to the basal ganglia and
hippocampus that are respectively the areas of primary
degeneration in Huntington’s and Parkinson’s disease, and in
Alzheimer’s disease and epilepsy. Indeed, there is increasing
evidence that one function of stem cells in the adult brain may
be to generate new cells in response to brain injury or disease.
When the brain is injured, it may try to ‘repair’ itself with its
own population of stem cells but, for most injuries that come to
clinical attention, this repair process is restricted by the number
of available stem cells and may even be counter-acted by a
growth-inhibitory environment, especially in the adult brain.
In order to investigate whether neurodegenerative conditions
do stimulate stem cells in the adult brain to try and repair the
area of injury, we are investigating the presence of stem cells in
the human brain in Huntington’s disease, Parkinson’s disease,
Alzheimer’s disease and epilepsy. In several cases of advanced
Huntington’s disease, our preliminary studies have shown an
increase in the number of putative stem cells in the SVZ
compared to age-matched normal human brains suggesting
that there is an injury-induced increase in the number of stem
cells. However, this increase in stem cell proliferatdon is
ultimately insufficient to compensate for the progressive cell
loss observed in the Huntingtons diseased brain. If this
potential for cell replacement by the brain could be augmented
pharmacologically then compensation may increase to a point
where neuronal cell loss is slowed and even perhaps clinical

improvement observed.
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Figure 1. A schematic diagram demonstrating the different classes
of mammalian stem cells.

Finally, recent studies suggest that neurogenesis is not merely
a compensatory response to brain injury, but may play a
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fundamental role in how our brains function. Shors et al*
demonstrated that neurogenesis was involved in trace
memory formation, and this may explain recent MRI studies
showing that hippocampal volume in humans is associated
with navigation experience."”

The Clinical Potential of Neural Stem Cells
Given that most neurodegenerative diseases affect specific
cell populations, an ideal source of material for
transplantation would be an expandable cell source that could
be instructed to completely assume the desired cell type upon
maturation. This would provide a valuable strategy for the
repair of certain neurodegenerative disorders. Stem cells
have the ability to achieve this.

Neural stem cells have been successfully transplanted into
the normal adult mammalian brain where they form mature
cells.""® As with transplanted fetal neurons, neural stem
cells transplanted into the lesioned rat brain have been
observed to ‘replace’ lost brain cells and reduce lesion-
induced behavioural impairment.””* They appear to
integrate into the brain after transplantation, possibly
allowing for literal cell replacement; this makes them a
potentially better source for cell transplantation therapy
than human fetal embryonic neurons.

Whether stem cells take on the exact function of the cells
they replace remains to be determined, but the answer will be
the foundation on which therapeutic strategies are built.
Transplanted stem cells may need to be genetically and/or
pharmacologically engineered to direct them to the appropriate
cell phenotype, or more likely, the cells that integrate into a
particular region of the brain may need to be ‘nurtured’ by
neighbouring cells in order to be functionally integrated into
the neural circuitry. Alternatively, the delivery of factors that act
to stimulate neural stem cells to repair the injured or diseased
brain may have clinical potential in the treatment of
neurodegenerative diseases. At present however, we do not
know which soluble and intracellular factors will promote
neural stem cells to grow and multiply to make mature, adult
brain cells. We have some evidence to suggest that transcription
factors are pivotal in this process.” In addition, growth factors,
such as insulin-like growth factor-1,” brain-derived
neurotrophic factor,”* transforming growth factor-a,”
fibroblast growth factor-2* and members of the Ephrin family”
have been observed to promote the proliferation and
differentiation of stem cells. Just as important are studies
investigating the pathways controlling astrocytogenesis since
much of the failure of cell transplantation in the brain may be
due to the formation of astrocytes rather than new neurons.

Pharmaceuticals may also regulate neurogenesis in the
adult brain. For example, recent studies suggest that lithium
carbonate, commonly used to treat manic-depression, can
promote neurogenesis in the brain® and increase grey matter
volume after chronic (four weeks) use in humans with bipolar
mood disorder.”” Other antidepressants such as prozac also
regulate neural stem cell production.”

In conclusion, the exciting possibility that the human brain
has the potential, just like other organs of the human body, to
repair itself is dramatically changing attitudes towards the
treatment of neurodegenerative diseases. The era of the stem
cell is upon us; hopefully we will no longer have to accept
that the diagnosis of a neurodegenerative disease heralds an
unremitting, inevitable clinical decline for the patient.
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Subconscious saccadic adaptation is not affected by mild closed head
injury. Marcus H Heitger, Michael R MacAskill, Timothy J
Anderson, Richard D Jones, Michael W Ardagh, Ivan M Donaldson.
Christchurch Movement Disorders and Brain Research Group
(CMDBRG), Dept of Medicine, Christchurch School of Medicine
and Health Sciences, Depts of Neurology, Medical Physics and
Bioengineering, and Emergency Medicine, Christchurch Hospital,
Christchurch.

Mild closed head injury (CHI) can cause diffuse axonal dystunction within
the brain and, amongst other things, cause deficits in several areas of
oculomotor function. This study aimed to determine whether such deficits
extended to saccadic adaptation, a form of subconscious (implicit) motor
learning, within two weeks of mild CHI. Saccadic adaptation is the
unconscious adjustment of saccade amplitude to surreptitious target
displacements. Thirty patients (15-40 yr, Glasgow Coma Scale 13-15,
alteration of consciousness < 20 min, post-traumatic amnesia < 4 h, and no
oculomotor deficits on clinical examination) and 30 matched controls were
compared using the following paradigm: Seven consecutive test blocks - a
reflexive baseline block (no intrasaccadic target displacements), followed by
five adaptation blocks, and a final baseline block. Each block comprised 50
horizontal jumps of a computer-generated stimulus. In the adaptation blocks,
the target was always displaced centripetally by 12.5% of the initial target
amplitude, triggered to occur during the saccades. Subjects were unaware of
target displacements because of suppression of vision during saccades, but,
over time, their primary saccades adapted subconsciously to land on the
displaced target. Both groups adapted equally towards the ideal of 12.5%
(CHI 8.43% vs control 9.14%, p = 0.44). Similarly, there was no difference
in absolute saccadic gain over any of the seven blocks between the two
groups. Exponential regression analysis of the adaptation curves confirmed
that both the CHI and control subjects adapted with similar learning curves.
These results indicate that neural damage caused by mild CHI does not
impair oculomotor adaptation to intrasaccadic target displacement and
suggest that implicit motor learning is not affected by mild CHL

Protein hydroperoxide formation on apo B may be a significant
event in the development of atherosclerosis. Joseph Pearson, Steven
Gieseg, Free Radical Biochemistry Laboratory, Department of
Zoology, University of Canterbury, Christchurch.

There is considerable evidence that the oxidation of low-density lipoprotein
(LDL) by free radicals is the initiating event in atherosclerotic plaque
formation. A considerable amount is known about the mechanisms of
oxidation occurring in the lipid part of the LDL particle. In contrast very
little is known about the oxidation of the protein moiety of the LDL particle,
apo B. However, cell studies have shown that oxidative alterations to apo B,
label the LDL as damaged, and cause it to be recognised by the macrophage
scavenger receptor. Uncontrolled uptake of oxidised LDL by macrophages
via their scavenger receptor leads to their deposition in the arterial wall. The
three major cell types present in atherosclerotic plaque, macrophages,
endothelial cells and smooth muscle cells, can all mediate LDL oxidation in
vitro. Using LDL purified from human donors, we have measured the
formation of protein and lipid hydroperoxides during copper or peroxyl
radical induced oxidations. After three hours of oxidation with copper, the
hydroperoxide concentration was 8.200uM, which corresponds to 82
hydroperoxide residues per LDL particle. This suggests that protein
hydroperoxide formation is a major form of protein damage occurring on the
LDL molecule during oxidation. Kinetic analysis has shown that the rate of
protein hydroperoxide formation parallels that of lipid oxidatdon. The
addition of the macrophage-synthesised antioxidant 7,8-dihydroneopterin
(7,8-NP) strongly inhibited the formation of both the protein and lipid
hydroperoxides. Other studies in our laboratory have shown that the
synthesis of 7,8-NP in interferon-stimulated macrophages may inhibit cell
mediated LDL oxidation. Our results suggest that hydroperoxide formation
on apo B is a major form of free radical mediated damage to apo B. The toxic
and reactive nature of protein hydroperoxides suggests that their formation
within atherosclerotic plaques may have a major influence on the progression
of plaque formation.

Comparison of the management of acute atrial fibrillation at
Christchurch Hospital in 1997 and 2000. Sally H Wu, Matthew
Widdowson, A Mark Richards, John M Elliott. Department of
Medicine, Christchurch School of Medicine and Health Sciences,
Department of Cardiology, Christchurch Hospital, Christchurch.

Atrial fibrillation (AF) is a common irregular heart beat which increases the risk
of heart failure and stroke. We audited the management of AF at Christchurch
Hospital by review of case notes of all patients discharged with a primary
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diagnosis of AF during two time periods- 1 July 1996 to 30 June 1997 and 1
July 1999 to 31 March 2000. Arranged admissions for electrical cardioversion
were excluded. We assessed clinical characteristics, in-hospital treatments and
the use of warfarin at discharge. Of 228 patients admitted in the twelve months
to July 31 1997, 78% were admitted to Cardiology, compared with 89% of 312
patents admitted in the nine months to March 31 2000 (p<0.01). Mean age
increased from 71 to 74 years (p>0.05). More than 50% of both groups had a
past history of AF, most complained of palpitations and dyspnoea, and one
quarter had heart failure at presentation. Heart rate had slowed to <100
beats/min within 6 hours in one-third of both years, 53% were in sinus rhythm
24 hours after presentation in 2000 vs 41% in 1997, p>0.05. At discharge, 68%
and 66% were in sinus rhythm. In 2000, 83% of those still in AF at discharge
and in whom warfarin was not contraindicated received warfarin, including
77% of those with muldple risk factors for future stroke. There has been an
increase in the number of patients admitted with AF but no change in the
proportion discharged in normal rhythm or receiving warfarin at discharge.

Wireless technology and automated insulin infusion. J. Geoffrey
Chase, ZH Lam, JY Lee, KS Hwang, Graeme C Wake. Departments
of Mechanical Engineering and Mathematics, University of
Canterbury, Christchurch.

Close control of blood glucose levels reduces vascular complications in type 1
diabetes. This project develops ‘modeless’ control methods for the automation
of insulin infusion employing converging technologies in blood glucose
biosensors and wireless data transmission. The goal is to develop an active
interface able to provide more optimal control of blood glucose levels than
current methods while accounting for variation in patient response, insulin
employed, sensor bandwidth and insulin pump dynamics and limitations. This
research evaluates physiologically accurate models to assess their udlity in
representing critical system dynamics for control design. Our current research
approach employs simulation to test control protocols created in consultation
with clinicians. The simulations account for the use of commercial, or easily
developed, insulin pumps wirelessly connected to control computation with
sensor measurements from a commercially available, semi-invasive blood
glucose sensor, or similar device. The term ‘modeless’ applies to the control
design as a means of eliminating the dependence on time-varying parameters.
Results to date compare favourably with analytically determined optimal values
and indicate that automated insulin infusion for the control of blood glucose
levels is feasible via relatively simple control systems. Comparisons with results
in the controls literature show reductions of over 50% in the magnitude and
duration of blood glucose excursions from basal levels with significant promise
of further improvement using more flexible controllers. These initial results
show that the greater amounts of data available from modern biosensors should
enable near optimal automation of insulin infusion.

Simulating the open-loop behaviour of the human motor control
system. Paul R Davidson, Richard D Jones, John H Andreae, Harsha
R Sirisena. Departments of Electrical and Electronic Engineering,
University of Canterbury, Medical Physics and Bioengineering,
Christchurch Hospital, Christchurch School of Medicine and Health
Sciences, Christchurch.

When we perform voluntary movement our central nervous system acts as a
hybrid feedforward and feedback adaptive control system. In recent human
motor control models, feedback is often used to correct errors while an
inverse model is simultaneously tuned to provide accurate feedforward
control. This popular and appealing hypothesis, based on a combination of
psychophysical observations and engineering considerations, predicts that
once the tuning of the inverse model is complete the role of feedback control
is limited to the correction of disturbances. This hypothesis was tested by
looking at the open-loop (no feedback) behaviour of the human motor
system during adaptation. An experiment was carried out involving 20
normal adult subjects who learned a novel visuomotor relationship on a
pursuit tracking task with a steering wheel for input. During learning, the
response cursor was periodically blanked, removing all feedback about the
relationship between hand motion and response cursor motion. Open-loop
behaviour was not consistent with a progressive transfer from closed- to
open-loop control. Our recently developed computational model of the
brain — a nonlinear generalization of the Adaptive Model Theory (nAMT) —
was able to reproduce the observed closed- and open-loop results. In
contrast, other models were unable to reproduce the observed open-loop
results as they relied on feedforward control after adaptation. nAMT, unlike
other models, continues to use feedback to control slow movements after
adaptation. In summary, our computational model is currently the only
motor control model able to accurately simulate the closed- and open-loop
characteristics of the experimental response trajectories.
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