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EDITORIAL

Continuity of patient care and safety standards

Concerns about standards of medical care continue to be
expressed widely. Many factors play on these issues,
including adequacy of medical training, complexity of the
patient’s disorder and co-morbidity, the number of drugs
prescribed, and the workload and morale of medical, nursing
and allied health staff.

One factor deserving attention is continuity of patient
care. Over the years, and particularly in the last decade,
continuity of patient care seems to have diminished to the
point where ‘continuity’ is often a misnomer. This is
particularly so in our hospitals but possibly also in
primary care. Intuitively, the potential for errors of
omission or commission will increase if staff caring for an
individual patient change too frequently. Despite a
sizeable increase in the number of junior resident medical
officers (JRMOs) in many hospitals, the strong impression
is that they are moved too rapidly from one attending
team to another, from day to night shift, from study or
sickness or maternity/paternity leave to another team –
and so on. Not infrequently, both house officer and
registrar are moved from one team at the same, or similar,
time. Continuity of care is particularly poor ‘out of
hours’. The end result is fragmentation of patient care
and heightening of the risk of errors. Furthermore,
patient confidence must decline when staff disappear,
having just appeared. There is, in addition, the issue of
training and experience for JRMOs. In earlier decades,
JRMOs spent long, uninterrupted hours in the hospital,
not only ensuring continuity of patient care but also
absorbing the lessons of an evolving illness and its
response to therapeutic intervention. They received
regular feedback from more experienced staff (medical

and nursing) within their team. Are we now at risk of
establishing a generation of senior medical officers with
‘inadequate’ appreciation of the temporal aspects of
disease and continuity of patient care? If so, standards of
patient care will suffer in the longer term. In this regard
we believe there is disquiet among many JRMOs who
consider current arrangements are not suitable for patient
needs or for their training.

Any amount of legislation and form filling will have little
impact on patient safety in hospitals, unless the issue of
continuity of patient care by medical staff is addressed. This is
something that we, the profession, might best address.
Looking to potential solutions from other countries,
particularly the USA1 (where health care systems differ
significantly from our own) is likely to be of limited usefulness
in New Zealand. We need to start afresh with systems
designed from the patient’s end, focussing on their needs.

Surely we in New Zealand can draw up basic
requirements for how long, as a minimum, a house officer
(a registrar and a senior medical officer) should be with a
particular team. A house officer should not change teams
within a set period of the registrar and senior medical
officer doing likewise. Such ‘guidelines’ do exist in many
hospitals, but the issue remains. Defining the problem is
quite simple: finding solutions will prove difficult and
complex. But we can and should develop minimum
acceptable standards for continuity of patient care in our
hospitals if patients, not doctors, are to come first.

The Editors

1. Kohn LT, Corrigan JM, Donaldson MJ. To err is human. Building a safer health system.
Washington DC: National Academy Press, 2000.

Our failure to train sufficient numbers of medical students to fill residency positions and meet practice needs has led to a
reliance on graduates of foreign medical schools to fill the gap. Currently, slightly less than a quarter of our practicing
physicians, and slightly more than a quarter of our trainees are graduates of foreign medical schools. Despite the excellence of
US medical education and the wealth of this country, we are far from self-sufficient in training the physicians we need for our
population. The cost of medical education for physicians trained in other countries and their eventual expatriation to the
United States constitute a double tax on their countries of origin. Questions of clinical quality and competence are not at issue
here. Graduates of foreign medical schools have made and continue to make enormous contributions to health care in the
United States. But our continued reliance on medical schools in other countries to train physicians for residency programs and
practice in the United States draws talent away from these countries, limits opportunities for young Americans, and ultimately
results in a medical work force in the United States that is not well matched to the population in terms of culture and language.

Fitzhugh Mullan. N Engl J Med 2000; 343: 213-6.
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Environmental tobacco smoke: views from the Dunedin hospitality industry on

prohibition of smoking in licensed premises

Anthony Reeder, Cancer Society Research Fellow, Social and Behavioural Research in Cancer Group, Department
of Preventive and Social Medicine, Dunedin School of Medicine; Adrian Blair, Liquor Licensing Coordinator,
Dunedin City Council, Dunedin.

Abstract

Aims. To describe Dunedin hospitality industry
perceptions of difficulties in enforcement of a prohibition
on smoking in licensed premises, and possible effects on
staff, customers and business. To identify any need for
education to assist transition and reduce compliance
difficulties with smoke-free legislation.
Methods. A reply paid questionnaire was mailed to all 311
licensed premises registered with the Dunedin District
Licensing Agency, operational in May 1999.
Results. 9verall response rate (67%) differed significantly
by type of premises (bar, club, restaurant and off-licence).
Overall, a smoking ban was considered likely to be difficult

to enforce (82%), upset customers (74%), reduce business
(59%) and negatively effect employees (51%). On each
issue, there was a consistent pattern of increasing concern
from off-licenses (least concern) through restaurants, to
clubs and bars (most concern).
Conclusions. Considerable concern exists in the
hospitality industry about the effects of extending smoke-
free status to licensed premises. To assist transition and
future compliance, there is a need to address these
concerns and provide reliable information to calm
unnecessary fears and develop appreciation of the need
for change.

NZ Med J 2000; 113: 476-9

The adverse health effects of environmental tobacco smoke
(ETS) are many, serious and well-documented.1-3 Many health
gains are achievable by creating smoke-free environments.
First, adults (smokers and non-smokers), children and the
foetus are protected against unwanted exposure to tobacco
smoke. The implementation of the Smoke-free Environments
Act, 1990,4 almost halved the proportion of workers exposed to
tobacco smoke during working hours, though there has been
little change since.3 Second, the number of places where
smoking is permitted is reduced, which can significantly lower
smoking prevalence and intensity.5,6 Smokefree environments
provide an incentive for smokers to quit and a supportive
context within which to do this. Tobacco smoking is “the chief
cause of preventable early death in New Zealand.”7 Third, the
fewer places where smoking is socially acceptable, the greater
the likelihood of reducing youth smoking, which has increased
lately.8,9 For youth, an oblique approach may be more effective
than the direct targeting of health messages about smoking10-
especially if allied with tobacco taxes and rigorous enforcement
of advertising controls and sales restrictions. Overall, no other
tobacco control intervention may contribute so much to public
health so quickly as smoke-free environments.11

Section 12 of the Smoke-free Environments Act, however,
permits smoking on premises licensed to sell alcohol,
although where ‘seating is set aside for the consumption of
meals by patrons’, at least half must be for those not wishing
to smoke.6 In restaurants, smoking is permitted (Section 13).
Where only one room or enclosed area is used by patrons, at
least half of the seating must be designated for those not
wishing to smoke. Where there is more than one such room /
area, at least one must be set aside and at least half of the
seating must be for those not wishing to smoke. In both
licensed premises and restaurants, designated seating must ‘so
far as is reasonably practicable’ be separate from seating where
smoking is permitted. Smoking is prohibited in designated
areas or seating. In casinos, at least 25% of the total gaming
area must be designated for those not wishing to smoke.12

New Zealand legislation needs strengthening.3,13,14 The only
effective control for indoor public environments is to require
smoke-free buildings, since ETS cannot be adequately
controlled by ventilation, air cleaning, or spatial separation of

smokers from non-smokers.15 Most New Zealand adults do
not favour continuing permission to smoke in enclosed public
places,16 especially where children may be exposed.17

US evidence indicates that bar staff can be exposed to
levels of ETS up to six times higher than in other
workplaces,18 and, after controlling for personal smoking,
have greater lung cancer risk.19 In New Zealand, bar staff are
among the least protected from ETS of any employees,
which parallels the situation in some US states before
smoke-free ordinances.20 For employees, many benefits can
result from ETS control. After smoking was prohibited in
most Californian bars, staff who worked for as little as one
month in smoke-free conditions reported a significant drop
in coughing and other respiratory problems, and showed
improved lung function.18 The frequency of sensory
irritation, such as red eyes, a runny nose and a sore scratchy
throat was significantly reduced.

The aims of the present study were, first, to describe
hospitality industry perceptions of difficulties in enforcing a
prohibition on smoking in licensed premises, and possible
effects on staff, customers and business. Second, to identify
any need for education to assist transition and reduce
compliance difficulties with smoke-free legislation.

Methods
Sample. In 1989, all premises licensed to sell alcohol came under the
administration of a District Licensing Agency (DLA).21  The sample
identified for the present study included all 311 licensed premises, urban
and rural, registered with the Dunedin DLA, operational in May 1999.
Instruments. Questions about a possible ban on smoking in licensed
premises were included in a Dunedin DLA instrument used, primarily,
to obtain feedback about the performance of local regulatory agencies.
Four questions with fixed response options, modelled on ones used in a
US study,22 were concerned with the perceived difficulty of enforcing a
prohibition, and negative effects on customers, staff and business. An
open-ended question (“Do you have any other concerns about a
possible ban on smoking in licensed premises?”) provided an
opportunity to give additional views. Hospitality industry
representatives commented on a draft questionnaire. Information was
obtained about premises’ type (eg bar, club or restaurant) and
respondents’ roles (eg licensee, manager).
Procedures. The questionnaire and a letter inviting participation were
mailed (10 May 1999) to all 311 licensed premises. In the seventeen cases

ORIGINAL ARTICLES
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where more than a single licence was held for a particular premise, only
one questionnaire was sent. These premises were bars that, in addition,
held an off-licence. A reminder was mailed to those not responding by 27
May. The cut-off date for questionnaire return was 10 June. An incentive
was offered in order to improve response rate - entry into a draw for
$1000 radio advertising.
Analyses. Analyses were carried out with SPSS version 10. The Pearson
Chi-squared test, two-sided, was used to identify statistically significant
differences in perceptions between groups. Fisher’s exact test, two-sided,
is reported where the expected count in any cross-tabulated cell was less
than five.

Results
The initial response rate was 42%, but a further 79 valid
responses were received after the reminder, increasing the
number of respondents to 208 - a response rate of 67%. The
response rate differed significantly by venue types (χ2 = 11.7; 4
d.f.; p =0.02). Fewer restaurants (54%) than clubs (62%), bars
(73%), off-licences (78%) and other venues (82%) responded.

The distribution of premises’ type by respondents’ role is
presented in Table 1. The heterogeneous ‘other’ category of
premises included six places of accommodation, four
function centres, three ‘conveyances’ (eg trains and cruise
boats), two sports centres and three ‘miscellaneous’ venues
(eg cinemas, conference centres). Given the heterogeneity
and relatively small number in this group (n = 18), it was
excluded from analysis and attention focused on identifying
differences between the main types of premises. Most
respondents who reported ‘other’ roles (75%) were either
office bearers or members of licensed clubs. The remainder
included, for example, ‘owners’ or ‘advisers’ to licensees.
There was a marked difference in respondents’ roles
between types of premises (χ2 = 92.7; 6 d.f.; p < 0.001). Most
bars (84%), restaurants (77%), and off-licences (63%) were
represented by licensees and rarely by those in ‘other’  roles.
Clubs were more often represented by managers (58%) and
those in ‘other’ roles (36%), only in few cases by a licensee
(6%). No statistically significant differences in perceptions
according to respondent’s role were found. The smallest p-
value obtained was for concern about customers being upset
(Fisher’s exact test, p = 0.07).

Table 1. Type of venue by role of respondent.

Role of respondent

Licensee Manager Other Total

Venue type n % n % n % n %

Bar 54 84 6 9 4 6 64 100
Club 4 6 37 58 23 36 64 100
Restaurant 23 77 7 23 0 0 30 100
Off-licence 20 63 9 28 3 9 32 100
Other 5 28 13 72 0 0 18 100

Total 106 51 72 35 30 14 208 100

The full frequency distributions of responses to the four
questions, by type of premises, are presented in Table 2. For
the reported analyses, non-committal responses, respondents
from the ‘other’ category of premises and those with missing
data were excluded.

The two positive and two negative response options for the
perceived difficulty of enforcement were each collapsed into a
single category. More representatives of bars (95%) or clubs
(93%), than restaurants (82%) or off-licenses (69%), indicated
that they considered enforcement would be difficult (n = 182,
Fisher’s exact test, p = 0.001). Substantially more of those who
represented bars (75%) or clubs (63%) than restaurants (17%)
or off-licences (10%) indicated that they were very concerned

about the effect on customers; whereas more of those
representing off-licenses (69%) or restaurants (60%) were not
concerned (n = 187, χ2 = 75.3; 6 d.f.; p < 0.001). Fewer
respondents were either very concerned (26%) or concerned
(25%) about any effect on employees, however, significantly
more who represented bars (42%) or clubs (32%) than
restaurants (10%) or off-licenses (7%) indicated that they
were very concerned; whereas more of those representing off-
licences (75%) or restaurants (70%) were not concerned (n =
184, χ2 25.6; 6 d.f.; p < 0.001).

For the effect on business, the five response options were
collapsed into three categories, one negative, one positive
and a ‘no effect’ group. Significantly more who represented
bars (87%) or clubs (73%) than restaurants (27%) or off-
licenses (14%) considered that a ban would reduce their
business; while more off-licences (83%) than restaurants
(53%), clubs (23%) or bars (13%) considered that it would
have no effect (n = 183, Fisher’s exact test, p = 0.001)

Overall, 89 respondents (47%) of the 190 representing the
four main types of premises, responded to the open-ended
question. Many (24%) said that they had no additional
concerns. The remainder was divisible into four response
groups. The first, representing 17%, reiterated that a ban
would be difficult to enforce. The second group (15%) viewed
prohibition as a ‘loss of human rights.’ The third group (13%)
considered that provision should be made for both smoking
and non-smoking areas, while the fourth (13%) was
concerned about loss of patrons and revenue. Overall, 18%
supported a ban, 10% outright, and another 8% provided that
it was applied consistently to all premises. These subgroups
were too small to allow valid analysis by type of premises.

Discussion
This exploratory study is, apparently, the first of its kind in
New Zealand. It presents a snapshot of the views of the
Dunedin hospitality industry. There was evidence of
response bias by type of premises, and non-respondents may
have differed from respondents in other ways, for example,
in levels of concern about smoke-free legislation. The
response rate of 67% represented considerable improvement
on the 30% obtained for a 1997 DLA survey.

The main aim of the study was to explore perceptions of
possible effects in four key areas, should a ban on smoking in
licensed premises be imposed. First, most respondents
considered that a ban would be difficult to enforce. In a
similar US study, fewer restaurateurs (25% as compared
with 77%) believed this.22 Of greater interest, and reassuring
for the New Zealand hospitality industry, in the follow-up
fifteen months after a smoke-free ordinance came into
effect, 94% found enforcement easy. Experience suggests
that compliance in restaurants is good, though less so when
there is a bar on the premises.23

Some support for a ban was expressed, particularly if
applied consistently to all premises. It is important to
reassure the industry about this, and to ensure that adequate
resources are allocated for monitoring and enforcement.
Concern has been expressed about the effect of ‘resource
constraints’ on limiting active monitoring.3 A few
respondents indicated opposition to a ban on the principle
that it represented a ‘loss of human rights.’ It needs to be
firmly stated that there can be no ‘right’ to impose toxic
exposures on others in shared public places.

Second, about three-quarters of all respondents were
concerned about possible effects on customers. In the
Flagstaff study, a similar proportion of restaurateurs (44%
compared with 40%) expressed concern, but after
implementation only 15% reported negative customer
reactions, whereas 59% reported positive reactions.22 It was
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intended that the question about upsetting customers
would touch on other than economic concerns, given that
these were addressed in another question. This assumption
may have been incorrect, and the concern expressed may,
in part, have been driven by economic considerations.

Third, although about half overall, and one third of
restaurateurs expressed concern about negative effects on
employees, this aroused less concern than other issues.
Nevertheless, the level of concern was higher than that
found among restaurateurs in the Flagstaff study, where
94% were not concerned.22 After fifteen months of smoke-
free experience, 12% thought it had a slight negative effect,
whereas 18% thought it had a very positive effect. It is likely
that Dunedin respondents were expressing concern about
problems that staff may experience in enforcing a ban, but
more in-depth work would be required to clarify this. In this
context, it is reassuring that overseas studies suggest that
smoke-free policies do not result in job losses.24

Fourth, more than half of all respondents and 27% of
restaurateurs considered that a ban would reduce business.
Nevertheless, at least one third overall, and half the restaurateurs
considered that it would have no effect, while 13% of the latter
considered that it would increase business. In the Flagstaff study,
only 15% thought a ban on smoking would reduce business and,
fifteen months after implementation, the proportion reporting
such a reduction was similar, whereas 12% reported an increase
and 56% no effect.22 Overall, the hospitality industry has little
reason to fear economic loss as a result of a smoking ban. A
recent issue of the Journal of Public Health Management
Practice explored the impact of smoke-free policies, in particular,
on restaurants. An editorial concluded that “... there is now
evidence from so many cities of varying location, size, and
demographics that the question of whether clean indoor air
ordinances affect restaurant revenues ... should be considered
closed.”11 A survey of South Australians, in advance of smoke-
free requirements in 1999, found that 61% considered a ban
would make dining out a more enjoyable experience and 34%
said that it would make no difference.25 Overall, 82% considered

that it would make no difference to their likelihood of dining out,
and 14% said that it would increase this likelihood. Less
supporting evidence is available with respect to bars and other
premises, though some is emerging.26 In Massachusetts, many
adults avoided bars because of the expectation of excessive ETS
exposure.27 It was concluded that the favourable outlook for
smoke-free establishments was unlikely to diminish and that the
aversive reaction to ETS may be increasing so that permitting
smoking hurts, rather than helps, business.

A consistent pattern was observable, with a smoking ban
perceived most negatively by bars, followed by clubs and
then restaurants, and least negatively by off-licenses. A
reasonable explanation for least concern among the latter is
that those premises have the fastest turnover of customers.
With respect to restaurants, the lower level of concern may
reflect the fact that many are already smoke-free. In
Dunedin, the 39 smoke-free restaurants or cafes,28 represent
approximately one-quarter of the premises listed in the
yellow pages of the telephone directory.

As part of the liberalisation of alcohol sales,21,29 the
boundaries between types of premises have become blurred.
Venues have emerged that variously combine the
characteristics of a restaurant, bar and café, and growing
proportions aim to attract family groups or sophisticated
diners.30 These changes reinforce the need to enact smoke-
free requirements that apply universally. In addition, with
the lowering of the age limit on purchasing alcohol,29 the
clientele of many licensed premises is likely to be young.
Smoke-free venues should contribute to the success of the
‘oblique’ approach to tobacco control among youth.

The differences in the respondents’ roles by type of premises
was notable, especially for licensed clubs (Table 1), most of which
are sports clubs that, traditionally, have relied on volunteers and
been run by committees. Many clubs depended on the economic
support provided by bar takings. The emergence of increasing
competition has forced clubs to become more commercial.
Concerns about reduced bar takings and competition, in
conjunction with a latent conservatism, may explain why clubs

Table 2. Respondents’ perceptions by type of premises.

Bar Club Restaurant Off-licence Other* Total

n % n % n % n % n % n %

Q1: Do you think that a ban on smoking in licensed premises would be ... to enforce?
Very difficult 52 81 40 63 13 43 12 38 6 33 123 59
Moderately difficult 7 11 16 25 10 33 10 31 5 28 48 23
Neither easy nor difficult 2 3 4 6 2 7 0 0 1 6 9 4
Moderately easy 1 2 2 3 2 7 6 19 2 11 13 6
Very easy 2 3 2 3 3 10 4 13 4 22 15 7
Total 64 100 64 100 30 100 32 100 18 100 208 100

Q2: How concerned are you that a ban on smoking in licensed premises may upset your customers?
Very concerned 48 75 40 63 5 17 3 9 4 22 100 48
Concerned 11 17 18 28 7 23 6 19 9 50 51 25
Not concerned 5 8 6 9 18 60 20 63 5 28 54 26
Missing data* 0 0 0 0 0 0 3 9 0 0 3 1
Total 64 100 64 100 30 100 32 100 18 100 208 100

Q3: How concerned are you that a ban on smoking would have a negative effect on your employees?
Very concerned 27 42 20 31 3 10 2 6 0 0 52 25
Concerned 18 28 14 22 6 20 5 16 7 39 50 24
Not concerned 19 30 28 44 21 70 21 66 9 50 98 47
Missing data* 0 0 2 3 0 0 4 13 2 11 8 4
Total 64 100 64 100 30 100 32 100 18 100 208 100

Q4: How do you think that a ban on smoking would affect your business?
Increase it a lot 0 0 1 2 4 13 0 0 0 0 5 2
Increase a little 0 0 2 3 2 7 1 3 1 6 6 3
Have no effect 8 13 14 22 16 53 24 75 9 50 71 34
Reduce a little 17 27 23 36 5 17 2 6 6 33 53 25
Reduce it a lot 37 58 22 34 3 10 2 6 1 6 65 31
Missing data* 2 3 2 3 0 0 3 9 1 6 8 4
Total 64 100 64 100 30 100 32 100 18 100 208 100

*Excluded from analyses
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responded similarly to bars. Placing greater emphasis on the
provision of food and entertainment that appeals to a broader
clientele, may better assist clubs and bars to survive than
dependence on alcohol sales to a minority of smokers.

Present legislation inadequately protects public and staff
against the negative health effects of ETS in bars,
restaurants and other licensed premises. The pattern of
results found for Dunedin suggests that considerable work
is needed to assist the hospitality industry to prepare for
strengthened smoke-free legislation. Informed and
determined advocacy may be required from those who
appreciate the magnitude of the potential positive health
gains from the elimination of ETS in public places. The
generally lower levels of concern found amongst
restauranters in the Flagstaff study may be, in part,
attributable to preparations made for impending change.
To assist future compliance there is a need to address
hospitality industry concerns, calm unnecessary fears and
develop appreciation of the need for change. A useful first
step, which we hope to take in Dunedin, would be focus
groups in which industry concerns could be explored in
greater depth.

There are good reasons for the hospitality industry to feel
positive about change. Overseas evidence suggests there is
little reason to fear enforcement problems22,23 or economic
loss.11,26 Smokers represent only about a quarter of the adult
population, and many accept the need for restrictions on
smoking in public places, while most New Zealanders
support more stringent controls.17 For environments where
children are at risk, that support is almost universal.16

Overall, New Zealanders have nothing worthwhile to lose
from such changes and much to gain, in particular, reduced
morbidity, mortality and health costs attributable to
smoking- related diseases.
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Addendum. Since this paper was submitted for publication, support for the
arguments presented has strengthened. First, ETS has been classified as
“known to be a human carcinogen.”31 This classification means that: “There
is sufficient evidence of carcinogenicity from studies in humans which

indicates a causal relationship between exposure to the agent, substance, or
mixture and human cancer.” Second, compelling new evidence has emerged
of a dose reponse relationship between the amount of ETS exposure in the
workplace and chronic respiratory problems in employees.32 Third, a US
study has found that restrictions on smoking at home, more pervasive
restrictions on smoking in public places and enforced bans on smoking at
school were each associated with being in an earlier stage in the process of
smoking uptake and a significantly lower 30 day smoking prevalence among
adolescents.33
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Seven alternatives to evidence based medicine
Eminence based medicine. The more senior the colleague, the less importance he or she placed on the need for anything as mundane as evidence.
Experience, it seems, is worth any amount  of evidence. These colleagues have a touching faith in clinical experience, which has been defined as “making
the same mistakes with increasing confidence over an impressive number of years.” The eminent physicians’ white hair and balding pate are called the
‘halo’ effect.

Vehemence based medicine. The substitution of volume for evidence is an effective technique for brow beating your more timorous colleagues and for
convincing relatives of your ability.

Eloquence based medicine. The year round suntan, carnation in the button hole, silk tie, Armani suit and tongue should all be equally smooth. Sartorial
elegance and verbal eloquence are powerful substitutes for evidence.

Providence based medicine. If the caring practitioner has no idea of what to do next, the decision may be best left in the hands of the Almighty. Too many
clinicians, unfortunately, are unable to resist giving God a hand with the decision making.

Diffidence based medicine. Some doctors see a problem and look for an answer. Others merely see a problem. The diffident doctor may do nothing from a
sense of despair. This, of course, may be better than doing something merely because it hurts the doctor’s pride to do nothing.

Nervousness based medicine. Fear of litigation is a powerful stimulus to overinvestigation and overtreatment. In an atmosphere of litigation phobia, the
only bad test is the test you didn’t think of ordering.

Confidence based medicine. This is restricted to surgeons.

D Isaacs, D Fitzgerald. BMJ 1999; 319: 1618.
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Smoking is one of the major causes of preventable deaths in
developed countries, including New Zealand. Around one in
five deaths in New Zealand can be attributed to smoking and
one-quarter of all New Zealanders are current smokers.1 There
is a strong social gradient evident, with smoking being a
particular problem for low socio-economic groups and Maori.1

There is good evidence that advice from health professionals
increases quit rates by a small but measurable amount.2

Improved expertise of health professionals is therefore likely to
have an impact on reducing smoking rates in New Zealand.

In July 1999, the ‘Guidelines for Smoking Cessation’ were
launched by the National Health Committee (NHC).3 These
were designed for primary care providers to help determine
appropriate advice for helping patients to stop smoking and
provide a summary of the evidence relating to smoking
cessation. However, in New Zealand, with a mainly fee-for-
service primary care system there are a number of potential
barriers to the delivery of health promotion advice by GPs.

This study was undertaken to describe the advice and
support New Zealand GPs give to their patients about
smoking cessation, to explore barriers to providing this
advice, and to compare reported practice with best practice
recommendations in the guidelines.

Methods
All GPs (n=450) from four Independent Practitioner Associations (IPAs)
located in the lower North and South Island of New Zealand were
surveyed between August and October 1999. In each locality, the
majority of GPs were members of the IPAs surveyed. A structured
questionnaire was posted or faxed and a reply paid self-addressed
envelope included. Non-responding GPs from three of the four IPAs
were sent a postal reminder and a copy of the questionnaire. The fourth
IPA was unable to send reminders to their members.
Questionnaire. This was structured around the ‘4As’ protocol (ask,
advise, assist, arrange) recommended in the ‘Guidelines for Smoking
Cessation’.3  Questions addressed the extent to which patients of different
ages were asked if they smoked and whether their smoking status was
recorded; GPs perceptions of the usefulness of different types of advice
and strategies in helping patients quit smoking; the extent to which a
patient’s progress in smoking cessation was followed up; perceived
barriers to the provision of smoking cessation advice and the role of the
practice nurse in providing smoking cessation advice.
Analysis. Data were entered into a Microsoft Access database and
analysed using Epi Info version 6. Kruskal Wallis tests of significance
were used for non-parametric data.

Results
Response rate. Completed questionnaires were returned by
283 GPs, giving a response rate of 63%. High response rates
were achieved from three IPAs, with 73% of GPs
responding from two IPAs and 68% from the third. A lower
response (27%) from the smallest IPA reduced the overall
response rate. GP gender and years since registration were
available from two IPAs. There was no significant difference
between responding and non-responding GPs with regard to
either gender or years since registration for these IPAs.
Awareness of the NHC ‘Guidelines for Smoking
Cessation’. 163 GPs (57.6%) reported they had looked
through or read the ‘Guidelines for Smoking Cessation’.
Asking and recording smoking status. While 80.4% of
GPs asked all or most adult patients whether they smoked,
fewer recorded this information in the patient’s notes for
patients of all ages (Table 1). GPs were less likely to report
consistently asking younger patients about their smoking
status. Few (14.9%) routinely asked patients about other
smokers in the household.
Advice and Assistance. Determining the patient’s readiness
to quit was perceived to be the most useful aspect of
smoking cessation in discussions with patients (Table 2).
Discussions of what the patients liked or disliked about
smoking were considered less useful. GPs thought that their
own advice to quit and NRT were the two most useful
strategies in smoking cessation (Table 3). Smoking cessation
counsellors were found to be ‘very useful’ by 11.1% of GPs.
A high percentage had not used the Quitline, although 120
(42.4%) reported they had seen and looked through or read
the ‘Quitbook’. Only 16% reported following up patients’
progress on smoking cessation at every consultation. 40%
followed up most patients, 31% many, 12% few and 2%
reported never following up patients.

The factors perceived by GPs to most limit their ability to
provide smoking cessation advice were patient resistance and
time pressures (Table 4). Fear of harming the doctor patient
relationship was perceived to be very limiting by only 1.4%
of GPs.
Role of practice nurse in providing advice. GPs were
asked to indicate, on a scale from 1 to 5, the extent to which

Promotion of smoking cessation by New Zealand general practitioners: a

description of current practice

Deborah McLeod, Research Manager, General Practice Department, Wellington School of Medicine;
Rathi Somasundaram, Research Consultant; Philippa Howden-Chapman, Senior Lecturer, Department of Public
Health; Anthony C Dowell, Professor of General Practice, Wellington School of Medicine, Wellington.

Abstract

Aims. To describe the advice and support New Zealand
general practitioners (GPs) reported providing to patients
about smoking cessation, to explore barriers encountered
in providing this advice, and to compare reported practice
with recommended best practice.
Methods. 450 GPs were surveyed from four different
localities using a structured postal questionnaire.
Results. Questionnaires were returned by 283 GPs, giving
a response rate of 63%. Approximately one-third of GPs
asked every adult patient about their smoking status. Fewer
recorded this information in the patient’s notes. GPs, based
on their own experience, considered nicotine replacement

therapy (NRT) and their own advice to quit to be the two
most useful smoking cessation strategies. They perceived
patient resistance and time pressures as the main barriers
limiting their ability to give advice to patients about
smoking cessation.
Conclusions. GPs provide smoking cessation advice to
many patients, but this needs to be viewed in the context of
the New Zealand fee-for-service primary care system and
competing demands placed on the limited time available
within a consultation. There is potential to increase the
practice nurse’s involvement in providing smoking
cessation advice.

NZ Med J 2000; 113: 480-5



New Zealand Medical Journal 24 November 2000481

Table 1. Frequency with which general practitioners ask and record smoking status.

Personal Scales 1 2 3 4 5 Median
smoking Every patient Never

21 years and over Ask 104 37% 122 43.4% 47 16.7% 8 2.8% 0 0% 2.00
Record 90 33.1% 106 39.0% 63 23.2% 13 4.8% 0 0% 2.00

18 to 21 years Ask 85 30.6% 107 38.5% 62 22.3% 24 8.6% 0 0% 2.00
Record 70 26.2% 89 33.3% 78 29.2% 29 10.9% 1 0.4% 2.00

Under 18 Ask 55 19.9% 53 19.1% 95 34.3% 67 24.2% 7 2.5% 3.00
Record 41 15.9% 47 18.2% 94 36.4% 65 25.2% 11 4.3% 3.00

Other household Ask 12 4.4% 29 10.5% 72 26.2% 113 41.1% 49 17.8% 4.00
members Record 11 4.2% 9 3.4% 41 15.7% 114 43.7% 86 33.0% 4.00

Table 2. General Practitioners’ perceptions of the usefulness of different aspects of smoking cessation in discussions with patients.

Scales 1 2 3 4 5 Median
Very useful Not useful

Determining patient’s 145 51.8% 98 35.0% 34 12.1% 3 1.1% 0 0% 1.00
  readiness to quit
What the patient dislikes 51 18.8% 97 35.7% 70 25.7% 38 14.0% 16 5.9% 2.00
  about smoking
Health benefits of giving up 89 31.9% 112 40.1% 64 22.9% 13 4.7% 1 0.4% 2.00
Health benefits for 95 34.4% 99 35.9% 62 22.5% 19 6.9% 1 0.4% 2.00
  others eg children
Other benefits - eg 75 27.2% 105 38.0% 65 23.6% 28 10.1% 3 1.1% 2.00
  money, breath
What the patient likes 42 15.5% 91 33.6% 72 26.6% 45 16.6% 21 7.7% 3.00
  about smoking

Table 3. General practitioners’ perceptions of the usefulness of strategies to help patients to stop smoking.

1 2 3 4 5 Not used Median
Very useful Not at all

useful

Smoking 31 11.1% 62 22.3% 65 23.4% 20 7.2% 4 1.4% 93 35% 2.00
  cessation counsellors
Nicotine Replacement 70 25.0% 108 38.6% 80 28.6% 16 5.7% 2 0.7% 4 1.4% 2.00
 Therapy
Advice from GP 53 18.9% 112 39.9% 93 33.1% 18 6.4% 5 1.8% 0 0% 2.00
  to quit
Hypnotherapy 8 2.9% 28 10.2% 85 30.9% 60 21.8% 12 4.4% 82 29.8% 3.00
Quitline 6 2.3% 34 12.8% 56 21.1% 26 9.8% 10 3.8% 133 50.2% 3.00

Table 4. General practitioners’ perceptions of factors limiting their ability to provide smoking cessation advice to patients.

1 2 3 4 5 Median
Very limiting Not at all

limiting

Patient resistance 73 26.0% 87 31.0% 50 17.8% 47 16.7% 24 8.5% 2.00
Time pressure 35 12.4% 98 34.8% 86 30.5% 45 16.0% 18 6.4% 3.00
Other health measures 8 2.9% 71 25.4% 78 27.9% 81 28.9% 42 15.0% 3.00
  of higher priority
Fear of harming 4 1.4% 18 6.4% 38 13.5% 99 35.1% 123 43.6% 4.00
  doctor/patient relationship
Not convinced it 4 1.4% 32 11.6% 63 22.7% 77 27.8% 101 36.5% 4.00
  would work

their practice nurse had a role in providing smoking
cessation advice. 38% responded 1 (very involved), 20%
responded 2, 18% responded 3, 16% responded 4 and 8%
responded 5 (not at all involved).

Discussion
A good response rate was obtained from GPs in three of the
four localities surveyed. The high response rate reduces the
likelihood that all non-responding GPs had different
attitudes to the provision of smoking cessation advice. A
lower response rate from the fourth locality was due to the
inability of the researchers to send reminders.

At the time of the survey slightly under 60% of
responding GPs reported having seen, looked through or
read the ‘Guidelines for Smoking Cessation’. This awareness
is relatively high as the guidelines had only been posted to
GPs in August 1999, immediately prior to the survey period.

Asking and recording the smoking status of every adult
patient is recommended in the ‘Guidelines for Smoking
Cessation’, and most GPs reported asking their adult
patients about smoking. However, fewer reported recording
this information in patients’ medical records. Recording
smoking status on patient notes is recommended to facilitate
frequent brief reminders and to follow progress.
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GPs face a number of potential barriers in providing
smoking cessation advice. Belief in the effectiveness of their
advice was not a barrier in the GPs surveyed. Most reported
that advice from them to quit was a useful strategy.
However, delivery of preventive care advice has to be viewed
in the context of competing demands for time within a
consultation.4 Time pressures were perceived to be a
limiting factor by the GPs surveyed. Increased involvement
of the practice nurse in smoking cessation has the potential
to alleviate time pressure on the GP, and nurses report
satisfaction with the counselling role.5

In the present study, patient resistance to the message was
also perceived to be a major limiting factor in providing
smoking cessation advice. In a fee-for-service primary care
environment, GPs may be more sensitive to patient
resistance than in other countries where there are different
models of primary care. A British study confirmed that
patients may resent anti-smoking advice not relevant to their
reason for consulting, and up to 50% of smokers do not
consider their smoking to be a problem.6 The ‘Guidelines
for Smoking Cessation’ are based on the principles of
motivational change developed by Prochaska and di
Clemente.7 Use of appropriate strategies to discuss smoking
cessation may limit patients’ resistance to the message.

Determining a patient’s readiness to quit was reported by
GPs to be the most useful aspect of a smoking cessation
discussion and reflects an awareness of the principles of
motivational change. The awareness of management of
change models represents a significant evolution in health
strategies to encourage smoking cessation, and may help to
improve behaviour change rates. Talking about the patient’s
likes and dislikes about smoking may be a useful strategy for
GPs to focus discussion about smoking cessation with pre-
contemplative and contemplative patients, and is an
approach often used by smoking cessation counsellors.
However, discussion with patients about what they liked or
disliked about smoking was not perceived to be very useful
by many GPs surveyed and may reflect the limited time
available within the consultation.

Most GPs surveyed had found NRT useful in helping
patients to quit smoking. Systematic review confirms that
quit rates are increased when NRT is used for patients
smoking 10-15 cigarettes/day,2 and that long term cessation
rates are improved when NRT is used as part of a structured
behavioural intervention.3 This survey does not provide
information about whether GPs are referring patients, for
whom they prescribe NRT, to smoking cessation
programmes which may provide structural behavioural
interventions. However, approximately one-third of GPs had
not used smoking cessation counsellors or hypnotherapy,
and at the time of survey, half had not referred patients to
Quitline. The Quitline started providing national coverage
just prior to the survey and can provide support for smoking
cessation for patients referred by GPs.

The survey identified some key differences between
current practice and recommended practice. GPs reported

they were less likely to ask and record smoking status for
younger patients, especially teenagers. However, in New
Zealand, teenagers are an ‘at risk’ group. In 1989, the
average age teenagers first started smoking was thirteen,8

and recent studies indicate increases in smoking rates for
both male and female adolescents, compared with a 1992
study.9 The guidelines recommend asking children over the
age of ten if they ever smoked a cigarette.

Few GPs consistently asked or recorded information about
other smokers in the household. New evidence about the
increased health risks associated with second hand smoke10

and health risks for children of smoking parents11-13

highlights the importance of living in a smokefree
environment, as well as being a non-smoker.

Only 16% of GPs surveyed, reported following up
patients’ progress on quitting smoking at all consultations.
Follow-up enhances cessation14 and is recommended in the
Guidelines. In a fee-for-service system, it is unlikely that
patients would attend appointments made specifically for
follow-up. An alternative is increasing practice nurse
involvement in telephone follow up with GP follow up at
subsequent consultations, triggered by a reminder on the
patient’s medical record.

In conclusion, GPs can help smokers to quit. However, this
survey identified differences between current practice and
recommended practice and identified time pressure and patient
resistance as key barriers to delivering smoking cessation advice.
An extension of the role of practice nurses could help overcome
some of the barriers facing GPs who undertake health
promotion work within a fee-for-service system.
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Timely diagnosis of tuberculosis (TB) is important to
minimise morbidity, mortality and disease transmission. Delay
in diagnosis is likely to be an important contributing factor
leading to death from TB.1-3 An untreated smear-positive
patient may infect, on average, more than ten contacts
annually, and over twenty during the natural history of the
disease until death.4 Delayed diagnosis has been found to be a
factor in family clusters of TB,5 community outbreaks6 and
the spread of TB infection in an office.7

Delays in treatment may be due to delayed
presentation to a doctor (‘patient delay’) and/or delayed
medical diagnosis (‘doctor delay’).8-14 Reported delays
vary in their length and in the relative contributions of
patient and doctor delay.

This study set out to quantify patient and doctor delay in a
series of Auckland patients, to examine the help-seeking
behaviour of the patients and the responses of the health-
care providers whom they consulted about their symptoms,
and to identify potentially modifiable reasons for delayed
presentation or diagnosis.

Methods
Patient selection and case definition. Those invited to participate
included all symptomatic adult (>15 years old) pulmonary TB cases
living in the Auckland region and notified to Auckland Healthcare
Public Health Protection between December 1996 and December
1998. All met the national case definition for TB disease.15 Those
deceased, asymptomatic, too frail, or intellectually impaired to be
interviewed were excluded. Recruitment continued until 100 cases
agreed to participate.
Data collection. Interviewers were trained in the basics of TB. Interviews
were conducted by interviewers from the patient’s own ethnic group for
European, Maori, Samoan, Cook Island, Tongan, Niuean, Chinese,
Korean and Vietnamese. Other cases were interviewed by a European
interviewer, aided by an interpreter if requested. Interviewers administered
a questionnaire asking: the duration of each symptom, help-seeking actions
taken, potential reasons for postponing consultation with a doctor and the
names of doctors consulted. Where symptoms were episodic, we recorded
the onset of the most recent episode. Data on smear status were obtained
from notification forms completed by hospital staff.

Doctors consulted during the symptomatic period preceding diagnosis
were interviewed by one of the authors (L.C.) using a questionnaire
administered by telephone or mail. They were asked about their
diagnostic, therapeutic and referral responses. These data were collected
for every doctor consulted but not for every visit. Hospital discharge
letters were used to supplement the information obtained.

‘Patient delay’ was defined as the interval from the date of onset of the
first reported symptom to the date of the first consultation with a doctor.
‘Doctor delay’ was defined as the interval from the first consultation with a
doctor to the initiation of anti-tuberculous treatment. ‘Total delay’ was the
sum of patient delay and doctor delay. ‘Hospital delay’ was defined as the
interval between the date of referral or presentation to a public hospital
(any service), or to a private chest physician, and the date of initiation of
anti-tuberculous treatment. All delays were calculated to the nearest
complete week, except for hospital delay which was expressed in days.
Data analysis. Data were analysed using SPSS statistical software.16

Univariate odds ratios were calculated for potential predictive factors for
delay. Logistic regression analysis was used to determine adjusted odds
ratios. 95% confidence intervals (CI) were estimated and p-values <0.05
were considered significant. Medians, rather than means are presented,
because long delays in a few cases resulted in skewed distributions. Where
predictive factors were likely to be causal, population attributable risks
(PAR) were calculated using the PAR formula for cohort studies.17

Results
Exclusions were because of death (six cases), or because of
frailty or mental incapacity (seven cases). Of 134 eligible
patients, 100 (75%) agreed to participate.

Eighteen Europeans were interviewed, 9 Maori, 22 Pacific
Islanders, 47 from Asian ethnic groups and 4 from Africa.
The mean age was 41 years (range 16-87) and 54% were
female. 79 patients were foreign-born. 75% were in the
Elley-Irving socio-economic level 6 by occupation (the
lowest level).18 75% earned less than $20 000 per annum.
Non-participants did not differ significantly from
participants by gender, age distribution or ethnic group.

Cough (median delay of ten weeks from onset to start of
treatment), weight loss (ten weeks) and shortness of breath
(eleven weeks) were associated with longer delays than
coughing blood (four weeks), fever (six weeks), sweats (six
weeks) or chest pain (five weeks).

Delays are shown in Figure 1. The median values for
patient, doctor and total delays were one week, seven weeks
and twelve weeks respectively. There was no significant
difference between smear positive and smear negative cases
for patient, doctor or total delay.
Patient delay. A minority of patients consulted chemists or
alternative health care practitioners (such as a tohunga,
faito’otoga, herbalist or naturopath), or made lifestyle
responses to their symptoms. A minority experienced socio-
economic or knowledge barriers to seeking care. However,

Tuberculosis: reasons for diagnostic delay in Auckland
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Abstract

Aims. First, to quantify the interval between the onset of
symptoms and the start of anti-tuberculous treatment in a
series of Auckland tuberculosis patients. Second, to examine
the help-seeking behaviour of the patients and the responses
of the health-care providers whom they consulted about
their symptoms. Third, to identify potentially modifiable
reasons for delayed presentation or diagnosis.
Methods. 100 patients with tuberculosis (TB) were
interviewed using a questionnaire which sought symptom
duration and help-seeking behaviour. The doctors whom
they consulted were surveyed about their diagnostic,
therapeutic and referral responses.
Results. Delayed presentation by patients (‘patient delay’)
was found in smokers, patients who reported cough,
patients who hoped their symptoms would go away on

their own, and patients reporting fear of what would be
found on diagnosis. ‘Doctor delay’ (the interval from first
consultation with a doctor to start of treatment) was longer
than that found in most published series and was a more
important component of total delay than delayed
presentation by patients. Longer doctor delay was found if
patients had pre-existing lung disease or consulted multiple
doctors, and if doctors did not inquire into past exposure to
TB or request a chest X-ray.
Conclusions. Awareness programmes for high-risk
communities are needed to encourage early reporting of
symptoms. Continuing medical education for general
practitioners is needed to encourage vigilance for TB and
earlier use of diagnostic tests in patients who have
symptoms of TB and are in high-risk groups.

NZ Med J 2000; 113: 483-5
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the length of patient delay was not predicted by any of the
above factors.
Doctor delay. The doctor first approached was a primary
care medical practitioner (general practitioner [GP], student
health doctor, public health doctor or prison doctor) in 94%
of cases and a hospital doctor in 6%. The 100 patients saw
216 doctors. The median number of doctors consulted was
two (range 1-6). Most doctors saw only one case in the
series. The median number of times the patient was seen by
a doctor before the initiation of anti-tuberculous treatment
was four (range 1-25). 12% of doctors first consulted by the
patient requested a Mantoux test, 23% a sputum test, 46% a
chest X-ray, and 35% inquired about past exposure to TB.
These proportions remained low as patients consulted
further doctors. There was no evidence of delay being
caused by difficulty gaining access to chest X-rays.

The f irst  doctors consulted made 27 different
provisional diagnoses for the 100 patients, the most
common being upper respiratory tract infection,
bronchitis, ‘flu’, TB, pneumonia and asthma. The latter

two diagnoses were associated with relatively long
doctor delays (median nine and fourteen weeks
respectively).

Doctors who were born or had medical experience in high
incidence countries did not diagnose TB earlier than New
Zealand doctors. There was no significant difference in
doctor delay between patients who consulted GPs and those
attending ‘accident and medical’ facilities.
Hospital delay. The median value for hospital delay was five
days (range 1-210 days), and was shorter for smear positive
cases (median two days) than for smear negative cases (median
twelve days). Causes of hospital delay included waiting for a
clinic appointment, difficulty in reaching a diagnosis in
complex cases and awaiting culture results. There was no
evidence of delay caused by tardiness in initiating anti-
tuberculous treatment after the diagnosis had been made.
Predictive factors for delay. Table 1 shows predictive
factors and PAR for a patient delay of more than one week
(the median patient delay). Table 2 shows predictive factors
and PAR for doctor delay of more than seven weeks (the
median doctor delay). Demographic variables of the doctor
or patient were not predictive for patient or doctor delay.

Discussion
This study is likely to have identified most cases being
treated for TB in Auckland, since unpublished audits of
prescriptions and TB reference laboratory results suggest
that notification rates are high. Exclusion of patients who
had died is likely to have led to an underestimate of delay.
During the course of the study, there were six cases of
infectious pulmonary TB in whom the diagnosis was clearly
delayed for months, but who were diagnosed post-mortem.

The interviewers set out to define the date of onset of TB
symptoms, most of which are common and non-specific. This
process is prone to information bias. The patient’s recall of the
duration of symptoms may be inaccurate, and symptoms due to
other co-existing diseases (such as asthma or heart failure) may
be ascribed to TB. In an attempt to counter these biases, where
the patient reported episodic symptoms, we recorded the onset
of the most recent episode. Also, medians have been reported,
in order to reduce the impact of outliers on the findings.

There is no established ‘acceptable’ interval between the
onset of symptoms in TB patients and the initiation of

Table 1. Predictive factors for patient delay*.

Factor Univariate OR Adjusted OR (95%CI) p value PAR% (95%CI)
following logistic

regression

Feared what would be found on diagnosis 13.5 (1.7-109.5) 9.5 (1.1-83.6) 0.042 11.2 (10.5-12.0)
Reported cough 3.1 (1.1-8.9) 3.9 (1.2-12.5) 0.023 42.9 (39.3-46.4)
Believed symptoms would go away on 2.6 (1.1-5.9) 2.3 (0.9-5.7) 0.084 20.8 (18.9-22.6)
  on their own
A current smoker 1.9 (0.9-4.3) 1.9 (0.7-5.0) 0.209 14.3 (12.5-16.0)

*Patient delay defined as >one week. OR: odds ratio. CI: confidence interval. PAR: Population attributable risk.

Table 2. Predictive factors for doctor delay*.

Factor Univariate OR Adjusted OR (95%CI) p value PAR% (95%CI)
(95%CI) following logistic

regression

Patient consulted three or more doctors 3.4 (1.4-8.5) 3.0 (0.9-10.1) 0.080 17.8 (16.5-19.2)
First doctor consulted did not ask about 4.4 (1.7-11.1) 8.4 (2.2-31.8) 0.002 44.8 (42.2-47.5)
past exposure to TB
First doctor consulted did not order a sputum test 2.0 (0.7-5.4) 1.2 (0.3-5.3) 0.789 26.5 (22.9-30.1)
First doctor consulted did not order a chest X-ray 1.9 (0.8-4.3) 2.8 (0.8-9.6) 0.108 17.3 (15.1-19.5)
Patient had pre-existing lung disease 2.6 (1.0-7.3) 8.1 (1.7-37.6) 0.008 10.3 (9.2-11.4)

*Doctor delay defined as >seven weeks. OR: odds ratio. CI: confidence interval. PAR: Population attributable risk.

Figure 1. Cumulative frequency of patient*, doctor† and total‡

delays. Note: A few cases had delays longer than one year and are
excluded from Figure 1. *Interval between onset of the first symptom
and the date of the first visit to a doctor. †Interval between the first
visit to a doctor and the date of starting anti-tuberculous treatment.
‡Interval between onset of the first symptom and the date of starting
anti-tuberculous treatment.
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treatment. Applying the criterion adopted by Pirkis et al,8 (that
<31 days is an acceptable period between onset of symptoms
and commencement of treatment), 84% of Auckland cases had
unacceptable total delays. Adopting the less strict criterion
suggested by Aoki et al10 (<two months), 63% of cases
(including 61% of smear positive cases) had unacceptable total
delays. Patient delay did not make a large contribution to total
delay and the percentages of patients who reported barriers to
access were not high in this series. Comparison with overseas
studies suggests that in Auckland, patient delay is shorter and
doctor delay longer than in other countries.

Most cases were diagnosed by attending a medical
practitioner (usually a GP) with symptoms. Most doctors saw
only one case in the series. This highlights the fact that  a TB
case may consult almost any GP at any time and that
diagnostic vigilance for TB in high-risk groups is still needed.

Doctor delay was longer for patients who consulted multiple
doctors. This is due in part to the time it takes for the patient to
decide to make each consultation, but may also be because each
successive doctor was denied the opportunity of assessing the
evolution of symptoms. If the first doctor consulted did not use
low-cost investigations, such as inquiry into past exposure to
TB, and request for sputum culture and chest X-ray, diagnostic
delay was longer. It is neither practical nor desirable for
diagnostic tests to be ordered at the first visit for all patients
with TB symptoms. Nonetheless, this study suggests that
underutilisation of tests is contributing to diagnostic delay.

The PAR for a predictive factor represents the proportion of
delay in diagnosis which would be removed if that factor were
eliminated. Estimates of PAR can identify the most important
factors associated with delay that can be targeted for
modification. These estimates suggest that community education
should emphasise early reporting of symptoms, particularly
cough lasting more than three weeks and cough in smokers; and
the importance of returning to the same doctor if symptoms
persist. Medical education should emphasise the importance of
inquiring into the past exposure to TB; the value of considering

use of diagnostic tests earlier for symptomatic patients in high
TB risk groups; and the need for vigilance for TB in patients
who have a pre-existing lung disease and who are also in high TB
risk groups (eg having lived in the Pacific Island, Asia or Africa;
the immune-compromised and the elderly).
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Increased mesothelioma incidence in New Zealand: the asbestos-cancer epidemic

has started
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Abstract

Aims. To examine the incidence and mortality patterns for
malignant mesothelioma and pleural cancer in New
Zealand between 1962-1996, and relate these to past use of
asbestos.
Methods. Data concerning cases of mesothelioma 1962-
1996, deaths from pleural and lung cancers 1974-1996, and
data on imports of raw asbestos and asbestos products were
obtained from government registers and publications.
Time trends were analysed using different models.
Results. Mesothelioma incidence rates have increased
progressively in New Zealand since the 1960s, and reached
25 per million for men in 1995. The increase follows an
exponential model departing from a crude ‘background
rate’ of 1-2 per million in 1984, and is particularly steep in
NZ Med J 2000; 113: 485-90

males 50 to 60 years of age. The incidence is expected to
double by 2010.
Conclusion. New Zealand has entered an unrivalled
period of occupational cancer deaths resulting from past
workplace exposure to airborne asbestos fibres. The steep
rise in mesothelioma incidence is likely to be
accompanied by increases in other asbestos related
diseases such as lung cancer. The unique causal
association between mesothelioma and asbestos may be
used to monitor changes in the public health impact of
these exposures. The notification by medical practitioners
of all potential asbestos related conditions/exposures to
the Occupational Safety and Health (OSH) service is of
great importance.

Malignant mesothelioma (MM) is a relatively rare tumour.
Crude ‘background’ incidence rates are commonly quoted at
≤1-2 per million.1,2 In the last 20-30 years, incidence rates

among men have increased considerably in many
industrialised countries.3 Once diagnosed, it is rapidly fatal:
the median survival time is eight to seventeen months and less
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than 5% live more than five years.3,4 Pleural and peritoneal
MM has been strongly linked to exposure to airborne asbestos
fibres.1,3,5 Even minimal exposures to some forms of asbestos
can lead to MM decades later.6 Pleural MM is reported to be
the most common form of the disease,3,7 however, in some
studies peritoneal MM predominates.8-10 Other rarely
reported sites of MM are the pericardium, the tunica vaginalis
testis, fallopian tube, ovary and uterus.11 The overall risk for
MM is a function of the time since first asbestos exposure, the
type of asbestos inhaled and the dose received.12 The median
age of onset of symptomatic MM is 50-60 years,11 with latency
period between exposure and symptomatic disease of 13-70
years (median 32 years).13,14 Patients with pleural MM usually
present with dyspnoea, chest pain, weight loss, cough and
fever, and in the case of peritoneal MM, bowel obstruction.15

A relationship between asbestos and lung cancer has also
been clearly established.16,17 The number of asbestos-related
lung cancers in an exposed population may be larger than the
number of MMs.12,18-20 The risk of lung cancer in asbestos
workers is increased in an approximately multiplicative
manner by tobacco smoking.21 Gastrointestinal and laryngeal
cancer have also been reported in exposed workers.22,23 Thus,
in order to estimate the total extent of the asbestos related
cancer epidemic, other asbestos related cancers, particularly
asbestos related lung cancer, need to be considered.

In New Zealand, concern about the health impact of asbestos
exposure was first raised in the 1970s by trade unions and
families of MM cases. The Department of Health24 published
information for medical practitioners in 1983, concluding that
“the recorded mortality rate in New Zealand from asbestos-
related disease is very low”. Cooke25 calculated that the annual
rate of MM in the whole New Zealand population for 1975-
1980 was two per million. This figure is similar to ‘background
rates’ reported from other countries. Kjellstrom26 made rough
estimates of the total asbestos-related mortality (including lung
cancer and asbestosis), suggesting that it could be 36 per year in
1984, rising to about 100 per year in the 1990s. Glass27

reported 32 cases of MM between 1963-1974 and 93 cases
between 1975-1986. The yearly number of cases fluctuated (3-
16 cases per year in the 1980s) to the extent that a beginning of
the ‘epidemic’ was not clearly seen. Glass et al28 carried out a
case-control study of selected cancers in men, classified into
occupation groups with different likely asbestos exposure levels.
For lung, pleural and peritoneal cancer, the odds ratios for
being from the occupational group with the likely highest
asbestos exposure were 1.3, 5.3 and 4.4 respectively,
confirming, in New Zealand workers, an increased risk of these
cancers after asbestos exposure.

Asbestos associated lung cancer is thought to be severely
under reported in New Zealand,29 as a result of the focus on
smoking as the major cause of lung cancer. One approach to
estimating the number of asbestos related lung cancers is to
analyse the lung to mesothelioma case ratios. This ratio
varies considerably between different countries, but is
generally between one and ten.30 The ratio at any given time
will depend on the historical pattern of smoking, the time
since first exposure to asbestos, the type and amount of
asbestos fibre inhaled, the stage of the mesothelioma
epidemic, the population studied and differences in the
latency period between the two diseases.

This study is the first to establish that a ‘mesothelioma
epidemic’ has begun in New Zealand and that the pattern of
increase closely mirrors that of imports of crude asbestos
approximately 30 years earlier.

Methods
Individual Cancer Registry incidence records (without identifying
information) for mesothelioma (ICD-O morphology codes M9050-

M9053), lung cancer (ICD-9-CM code 162) and pleural cancer (ICD-9-
CM code 163) were obtained from the New Zealand Health Information
Service (NZHIS) for 1980-1996. Published data31 enabled an extension of
the mesothelioma data back to 1962. Individual information was not
available for these extended data and the incidence pattern for
mesothelioma between 1962-1979 could not be examined by gender or
age. Annual incidence figures for lung cancer and pleural cancer between
1974-1996 were obtained from the New Zealand Cancer Registry
reports.32  Individual mortality data (without identifying information) for
cancer of the lung and pleura were obtained from the National Mortality
Database (NZHIS) for the years 1974-1996. In order to calculate age and
gender specific rates, estimated population data were obtained from
NZHIS publications for the period 1962-1996.33 The cancer morphology
codes are not included in the National Mortality Database. Therefore,
mesothelioma deaths cannot be identified directly from these records.
Deaths from pleural cancer (ICD 163) were used to approximate
mesothelioma mortality. The number of asbestos related lung cancer
deaths in 1995 was estimated by relating this number to the number of
mesotheliomas. A ratio of lung cancer to mesothelioma cases of 2:1 was
used as a ‘conservative’ estimate and 10:1 as a ‘maximum’ estimate.19,30

Data on annual crude asbestos and asbestos product imports into New
Zealand between 1949-1998 were obtained from annual statistical reports
on the External Trade of New Zealand prepared by the Customs
Department (1949-1980)34 and the Department of Statistics (1981-
1987).35 Import data for the period 1988-1998 were obtained from the
INFOS database.36 In order to assess time trends, simple linear and
exponential models were fitted to the annual MM rates. The 95%
prediction interval for the annual rates of the best fitting model was used
to ascertain when the MM epidemic began. Standard errors of the rates
estimates were calculated assuming Poisson distributions.

Results
Between 1962 and 1971, eighteen new cases of MM were
registered in New Zealand (1.8 cases per year). 25 years later,
1987-1996, 330 new cases were registered (33 cases per year),
an eighteen-fold increase (Table 1). Pleural cancer case
numbers from 1974-1996 closely maps that of mesothelioma,
with a marked increase over the period and a predominance of
male cases. Individual case data for pleural cancer between
1980-1996 revealed that 71% were recorded as mesothelioma,
10% adenocarcinoma, 6% papillary, squamous or epithelial
carcinoma, and 2% various types of sarcoma. The remaining
11% were of unknown or unspecified morphology: some may
have been undiagnosed MM.

Of the 357 male MM cases registered in New Zealand
between 1980-1996, 310 were verified by ‘histology of the
primary tumour’ or ‘autopsy with concurrent or previous
histology’, 30 by ‘cytology or haematology’ and 10 by
‘histology of metastases’ (New Zealand Cancer Registry). In
seven cases, the basis of the diagnosis was ‘unknown’. An
analysis of the cases by primary site revealed that 297 (83%)
were located in the pleura, 31(9%) in the lung, 14(4%) in
the peritoneum, 3(1%) in the pericardium and 3(1%) in the
testis and other male genitalia. The number of cases of
female MM registered in the same period (n=49) was small,
but it is noteworthy that female mesotheliomas tended to
present less frequently in the pleura (51%) and more
frequently in the peritoneum (22%) than for males. The
annual incidence rates of mesothelioma (age 40+yrs)
increased between 1980 and 1996 much more for men than
for women (Figure 1).

Time and gender trends for mesothelioma and pleural
cancers were quite different to those for lung cancer (Table
1). A comparison of the incidence figures for 1980-1984 and
1992-1996 for lung cancer revealed an increase (both
genders) from an average of 1345 per year to 1547 per year.
Most of this was caused by an increase of lung cancer in
females, from an average of 340 per year to 549 per year.
For men there is a decrease from an average of 1004 to 998
per year. Male MM cases in the period increased from an
average of 9 per year to 39 per year. Part of these time
trends may be associated with population increase,
particularly in the older age groups (40+ years).
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Age specific rates for MM increased significantly from 1980-89
to 1990-96 (Table 2). The male age-specific rates in the 1990s
peaked at age 70-79 years at over ten times the female rates.
Only thirteen cases (3%) occurred before age 40, within an
overall age range of 20-91 years. The greatest relative increase of
the rate from the 1980s to the 1990s occurred in the male 50-59
year age group (incidence rate ratio 5.9/1.6 =3.7 times increase
between the decades). Another view of age-specific time trends
for males is given in Figure 2, which is based on pleural cancer
mortality over the last three decades. The dramatic increase in
the number of cases in both the older (60-89) and younger adult
age groups (40-59) is clear, as is the decade-by-decade increase in
deaths for these age groups (Figure 2).

Another aspect of the epidemic is the ethnic group
distribution of MM. Of 357 male cases registered 1980-
1996, only ten (3%) were Maori and six (2%) from Pacific
ethnic groups. Five of these sixteen cases were registered in
1980-1989 and eleven in 1990-1996. The numbers are too
small to analyse by age group. Maori appear to be under-
represented, particularly as they are likely to have been over
represented in manual occupations with potential asbestos
exposure. Further research is required in this area to
establish the numbers of Maori that may have been exposed,
the timing of exposure, and any cultural or other barriers to
diagnosis. In order to assess when the MM epidemic in New
Zealand started, annual rates for men and women combined
≥40 years (and assuming all cases were in this range) for
1962-1996 were calculated, and different mathematical
models fitted to the trends. The best fit was with an
exponential model (10.3% increase per year). The 95%
prediction interval for each annual rate shows that the lower
boundary exceeds a ‘background rate’ of 5 per million in the
age group ≥40 years in 1984 (Figure 1). This ‘background

Table 1. Incident cases of lung cancer, pleural cancer and malignant mesothelioma in New Zealand between 1962-1996.

Reg Lung Cancer Pleural Cancer Mesothelioma

Year Male Female Total Male Female Total Male Female Total

1962 1
1963 2
1964 0
1965 2
1966 3
1967 1
1968 3
1969 4
1970 1
1971 1
1972 6
1973 6
1974 849 226 1075 3 3 6 2
1975 918 237 1155 4 1 5 6
1976 912 245 1157 13 2 15 6
1977 895 272 1167 6 2 8 5
1978 972 293 1265 8 4 12 5
1979 968 296 1264 13 1 14 11
1980 968 315 1283 13 1 14 15 1 16
1981 918 323 1241 4 2 6 2 1 3
1982 1008 340 1348 7 2 9 9 3 12
1983 1084 331 1415 10 10 10 1 11
1984 1044 392 1436 11 2 13 11 1 12
1985 985 366 1351 5 5 7 2 9
1986 998 387 1385 13 3 16 11 2 13
1987 993 437 1430 12 3 15 8 3 11
1988 1046 478 1524 12 1 13 18 2 20
1989 1053 486 1539 14 1 15 23 3 26
1990 980 475 1455 26 6 32 28 1 29
1991 955 482 1437 23 8 31 20 4 24
1992 990 516 1506 43 9 52 33 4 37
1993 991 526 1517 42 1 43 35 5 40
1994 1072 586 1658 40 5 45 34 4 38
1995 967 535 1502 47 6 53 48 7 55
1996 970 580 1550 49 4 53 45 5 50

Data sources: bold typeface=published data from “Cancer Registrations & Deaths” 1974-1996, NZHIS32 for lung and pleural cancer and the “Report of the Asbestos
Advisory Committee” 1991, OSH,31 for mesothelioma data. Italicised type=electronic data files for 1980-1996 obtained from NZHIS.

Figure 1. The best fit exponential model together with 95% prediction
intervals of a single years mesothelioma incidence rate (per million)
for male and females combined, ≥40 years, between 1962 and 1996
and male and female separately from 1980.

Assumed maximum background level for age ≥40 years
Upper and lower 95% prediction intervals for annual rates
Fitted exponential trendline (M+F)*
Fitted exponential (M)
Fitted exponential (F)
Meosothelioma Incidence Rate (M+F)
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*Regression slope =10.3% per year (95% CI=9.0-11.7)
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rate’ was estimated in two ways: 1) based on the highest
commonly quoted rate in the general population of 2 per
million and adjusting for the New Zealand population
distribution, and 2) based on the age-distribution of MM
cases in the 1970s (Figure 1) giving an age specific rate in
the ≥40 years age group of 4.5 per million. Another model
fitting two joined straight regression lines to the data, using
the time of the joining of the lines as a parameter marking
the initiation of the epidemic, showed that the year of shift
from a slow growth in incidence line to a more rapid growth
line was 1986 (95% CI, 1984-1988).

The MM incidence and mortality rates for New Zealand
males in 1995 are similar to estimates for other countries
(Table 3). The highest crude annual rates for male MM
were recorded for Australia (58 per million) and the UK (44
per million). These comparisons suffer from variation in the
age groups included and the timing of development of the
national MM epidemics.

Import of crude asbestos into New Zealand peaked in
1974 at 12 500 tonnes (4 kg per capita), with a steep decline
thereafter (Figure 3). No crude asbestos was imported into
New Zealand after 1991. The total use of, and exposure to,
asbestos in New Zealand over the last 50 years is difficult to
ascertain. However, adding up the published import figures
as an estimate of asbestos products in the country, gives at
least 200 000 tonnes of crude asbestos, 7 million m2 of
asbestos fabric and 8 million m2 of asbestos cement sheets.
For the latter, coding and industry practice changes from
1988 make it impossible to distinguish between cement
sheets containing asbestos and those containing other
materials or asbestos substitutes (personal communication,
New Zealand Imports coder, May 2000). The estimated
range of asbestos-related lung cancer deaths in New Zealand
males in 1995 is 74-370 (Table 4), and assuming that the
combined numbers of MM and lung cancers reflect the total
asbestos cancer burden, a ‘conservative’ estimate of 111 and
a ‘maximum’ estimate of 407 cases can be calculated. These
estimates still exclude any other cancers that may be
associated with asbestos exposure.

The actual and estimated incidence/mortality for asbestos
associated malignancies is within the same range as the
mortality for several other major public health concerns in
New Zealand males (Table 4). The 1995 crude mortality
rate for mesothelioma alone was approaching that of HIV or
workplace injury, the ‘conservative’ estimate for all asbestos

Table 2. Number of incident cases and age specific average annual rates per 100 000 of malignant mesothelioma in New Zealand for males and
females according to age-group.

1980-1989 1990-1996
Age Group MALE FEMALE MALE FEMALE
(years)

Cases Rate 95% Cases Rate Cases Rate 95% Cases Rate
CI CI

20-29 1 0.0 NC 0 0.0 0 0.0 NC 1 0.1
30-39 3 0.1 NC 3 0.1 3 0.2 NC 2 0.1
40-49 6 0.3 NC 2 0.1 10 0.6 NC 6 0.4
50-59 22 1.6 0.9-2.2 4 0.3 65 5.9 4.4-7.3 6 0.5
60-69 38 3.2 2.2-4.3 6 0.5 77 8.4 6.5-10 6 0.6
70-79 29 4.3 2.7-5.9 2 0.2 67 11.6 8.8-14 7 1.0
80+ 15 8.0 NC 2 0.5 21 10.6 NC 2 0.5

Total 114 19 243 30

Total Number of Cases 1980-1989=133 Total Number of Cases 1990-1996=273

Differences between the males rates for all age groups between 1980s vs 1990s have been assessed using 95% confidence intervals for each period. NC=not calculated due to
small numbers.

Figure 2. Pleural cancer mortality in New Zealand men during the
1970s, 1980s and 1990s. Values plotted as the annual average
number of male deaths in each period.

Table 3. Published annual incidence or mortality rates (per million) for mesothelioma in males and females between 1986 and 1995 in different
countries.

Population Rates
Country Source Measure Age (years) Time Period Male Female

Western Europe Takahashi et al (1999)50 Incidence 15+ 1991-1995 10-25*
Japan Takahashi et al (1999)50 Incidence 15+ 1995 5*
USA Spirtas et al (1986)51 Incidence 35+ 1986‡ 13 3
France Boutin et al (1998)3 Incidence all to 1993 16‡ 1.5‡
New Zealand this study Incidence all 1995† 25 3
UK Peto et al (1995)39 Mortality 25+ 1987-1991 44 6
Australia Leigh et al (1998)38 Notification 20+ 1994 58 6
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related cancer was approaching that of malignant melanoma
and the ‘maximum’ estimate exceeds that of traffic accident
deaths.

Table 4. A comparison of asbestos related cancer mortality and
mortality for selected other  causes in New Zealand men,
1995.

ICD Code Number of Male
Disease Deaths

Mesothelioma (ICD-O) M9050-9053 37
Pleural Cancer (ICD-9) 163 45
Asbestos Induced Lung Cancer (2:1)* - 74
Asbestos Induced Lung Cancer (10:1)† - 370
Estimated range for all asbestos induced cancers - 111-407
HIV (ICD-9) 42 53
Workplace Injury Fatalities‡ - 59
Skin Melanoma (ICD-9) 172** 121
Traffic Accidents (ICD-9) E810-E819 402
All Lung Cancers (ICD-9) 162 894

*Based on 2:1 or ‘conservative estimate’ for lung cancer to mesothelioma cases,
†based on a 10:1 or ‘maximum estimate’ for lung cancer to mesothelioma cases,
‡1994 figure, excluding traffic accidents at work, **excludes some sites eg skin of
genital organs and anal canal. Data Sources: Mortality and Cancer Registration
Data - individual records obtained from NZHIS. Workplace Injury Fatalities
obtained from the IPRU/NEOH report “Work-related Fatal Injuries in New
Zealand 1985-1994”.52

Discussion
The dramatic increase in the incidence and mortality of
malignant mesothelioma in New Zealand in the last 20 years is
consistent with studies elsewhere.2,18,37-39 Comments on this issue
in 1984 by Kjellstrom26 suggested that such an increase would
happen, but the detailed retrospective data needed to ascertain
that the ‘epidemic’ had started was not available at that time.

Interpretation of these trends may be influenced by a
number of  factors, including the extent to which MM has
been under-reported or misdiagnosed in the past. There have
undoubtedly been improvements in the diagnosis of MM
since the 1960s, however, the possibility that this could
explain a large proportion of the recent increases in MM in
other countries has been examined and rejected.39,40 Pleural
cancer has been used as a surrogate for MM in several
national studies.18 A close relationship between MM and
pleural cancer incidence (most pleural cancers are classified as
MM and most MM are located in the pleura) has also been
found in the present study. Diagnostic uncertainty for pleural
cancer is likely to be much less than that for MM. More
importantly, the large difference in the trends for males and
females MM strongly supports the notion that MM in New
Zealand is primarily an occupational cancer associated with
the increase of asbestos use about 30 years earlier.

Major reviews have concluded1,18 that the cause of the
recent increase of MM in a number of countries is
occupational exposure to asbestos. However, not all reported
cases of mesothelioma have a clear association with asbestos
exposure,1,2,41,42 and other possible causes have been
examined. In vitro studies have suggested that simian virus
40 (SV40) could contribute to the development of human
mesothelioma, by rendering cells more susceptible to
neoplastic transformation by asbestos.43 Peto39 and Carbone
et al44 discussed the possibility that the risk of mesothelioma
could be increased through SV40 contaminated polio
vaccine administered between 1955-1963. The difference in
the trends for males and females (Figure 1) does not support
SV40 exposure itself being the cause of the MM epidemic in
males, as this would affect men and women equally. This
cohort of vaccinated people is still relatively young so it is
too early to tell if mesothelioma increases have been
heightened by SV40 infection. It should be noted that there
are reported incidences of environmentally induced
mesothelioma, resulting from daily exposure to local
asbestos containing rocks.45,46 Unlike occupational exposures,
environmental exposures are characterised by high rates of
MM in both sexes and/or particularly high rates for females
(domestic exposure), early age of disease onset (childhood
exposure) and limitation to specific rural populations (local
rock outcrops).

The trend for MM incidence rate in New Zealand and its
predictor interval show that a significant increase (over the
maximum reported background rate) occurred in 1984 and
continues to rise thereafter. In the 20 years up to 1996, there
was an approximately seven-fold increase above the
‘background rate’, which is similar to the increase of annual
asbestos imports into New Zealand from 1949 to 1970.
There is a delayed exposure-response relationship between
asbestos and MM with time lag of 13-70 years.13,14 The likely
trend beyond 1996 based on this relationship is at least a
doubling of the New Zealand MM rate by 2010. On a global
scale, the 1995 MM incidence rate in all New Zealand men
(25 per million) is in the higher region of the 10-30 per
million quoted for industrialised countries.3

Based on the number of MM cases, the estimated number
of asbestos-related male lung cancer deaths in New Zealand
in 1995 would be at least 74, making the total number of
asbestos cancer deaths (MM plus lung cancer) comparable to
the number of deaths for some other major public health
concerns (Table 4). Further study of the causal role of
asbestos for lung cancer in New Zealand is needed to make
more accurate assessment of the total burden of disease due
to asbestos. However, taking potential under-reporting of
MM into account, and using a higher estimate of the ratio of
lung cancer to MM (the highest reported in the literature is
10:130), the asbestos cancer burden would be much bigger.

Clearly, asbestos is an occupational hazard which merits
further attention in New Zealand. The victims and their
families would benefit from active screening and surveillance
(including notification to the OSH National Asbestos
Registers)29,31 and assistance with workers compensation
issues. Medical practitioners have a key role to play27 in
establishing the true extent of the current epidemic, by
identifying and notifying all lung cancer and MM cases with
past asbestos exposure, regardless of smoking habits, and
recording a full occupational history for each case. All
suspected cases should be reported to the OSH National
Asbestos Register and the ACC. Laboratories are required
by law to report all diagnosed cancer cases to the Cancer
Registry. One could argue that medical practitioners should
notify cases of asbestos cancer to the Medical Officer of
Health as ‘poisoning arising from chemical contamination of

Figure 3. Imports of crude asbestos (including asbestos powder)
between 1949-1998.
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the environment.’ It is unfortunate that the different tracks
for reporting and notification are not linked.

In spite of the large increase of MM in the New Zealand
male population, this is still a rare disease. On average, a GP
may see only one case of MM every 20 years (based on more
than 2000 GPs and 50-100 cases of MM per year), and one
case of lung cancer each year. The possibility of an asbestos
connection should be considered in each case of MM and
lung cancer.

The occupations with the highest risk of MM in Australia
and New Zealand have been construction (including repair
and maintenance) and manufacturing: eg builders,
carpenters, renovators, asbestos removal workers,
shipbuilding and repair workers, boiler men, laggers, railway
and power station workers, watersiders, asbestos product
manufacturers and friction product workers.29,47-49

There are still many asbestos products in New Zealand
buildings, including schools, homes and commercial
workplaces. These products will continue to pose a health
threat for the foreseeable future, particularly to workers
engaged in asbestos removal, building renovation and
repair, and local populations exposed to airborne asbestos
fibres as a result of fire and other forms of destruction
and deterioration. Continued vigilance is essential to
identify and control exposure sources, and ensure strict
adherence to occupational and environmental health
guidelines, to limit the extent and duration of the current
asbestos cancer epidemic.
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A votre santé?
Reported rates of morbidity and mortality from coronary heart disease (CHD) are significantly lower in France than other Western populations, despite a
cholesterol-rich diet. If this “French Paradox” were due to the high consumption of wine, especially red wine, there would be an ideal therapy for CHD:
patients can readily be persuaded to pay for their own supply and compliance will rarely be a problem, although intentional overdosage may be common.

A double-blind placebo-controlled trial, treating red wine like any other candidate therapy, would be an ideal way to test the French Paradox. Without
such direct evidence, people should be cautioned against increased wine consumption, since the harmful effects of excess alcohol consumption (in
whatever form it is taken) are well established. In the interim, the view must be that more pleasure than medical benefit is likely to be gained from
drinking red wine.

David Grainger, Department of Medicine, Addenbrooke’s Hospital, Cambridge, UK. The Lancet 2000; 356: 92.
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The OSH NODS scheme has operated since 1992. Briefly,
NODS is a voluntary system that allows OSH to review the
patient’s medical information and the workplace’s
occupational hygiene data and decide whether the notified
disease has arisen from workplace factors. Advice is offered
to the employer, employee and medical providers so as to
prevent the occurrence of new cases and the aggravation of
current symptoms by workplace factors. Information so
gathered is then distributed to similar workplaces to improve
work practices and reduce employee exposures to all
occupational hazards. The first report from this scheme
dealing with work related respiratory illness reviewed
notifications up to June 1996.1 This report summarises the
notifications made from the time of the first report (July
1996) until January 1999.

Methods
Notification was made from a number of sources, including the general
practitioner, the occupational health nurse, the union official, the employer
or the employee themselves. Information concerning the clinical problem
was then collected by the OSH occupational health nurse. The nurse or an
OSH occupational hygienist reviewed the workplace processes, practices
and hygiene (including exposure measurements if appropriate). The OSH
Departmental Medical Practitioner (DMP) carried out a file review and
forwarded the case to the NODS asthma panel. Only occasionally was the
patient examined by the DMP.

The Asthma Panel comprised of four respiratory physicians and one
occupational physician (a DMP with an interest in occupational
respiratory problems) reviewed the cases.

Cases were allocated to one of three categories according to criteria
published in the OSH Occupational Asthma Guide.2 These categories
were Confirmed (a case of asthma with a convincing workplace cause),
Not Valid (not asthma or no convincing workplace cause) and Unproven
(either the diagnosis of asthma or the proof of a workplace cause was
uncertain, though some of the diagnostic criteria were fulfilled).
Commonly, the latter occurred where a patient had a history suggestive
of asthma and a suspicious exposure, but was unable to provide a peak
flow diary of acceptable quality. Cases had the ability to be reviewed
again by the panel if further evidence made this desirable.

Results
A further 54 cases of possible occupational asthma or other
occupational respiratory disease were notified to OSH and
investigated, making a total of 331 cases since 1992 (Table 1).

The 21 confirmed occupational asthma cases (39% of the
sample) are presented in Table 2 by occupational categories
and causative agents. The most common aetiological agents

were isocyanates (5) and fumes from primary aluminium
smelting (5). The age of confirmed cases ranged from 24 to
61 years, with the majority (57%) falling between the ages of
35 to 49. 85% of confirmed cases were male.

No other non-asbestos related respiratory diseases were
notified to the NODS system in this time period.

Table 1. Classification of cases after reviewing workplace and clinical
factors.

Asthma Asthma Asthma Other Respiratory
Confirmed Unproven Not Valid Disease

Classified before
Panel Formed 38 (22.5%) 123 (72.5%) 8 (5%)
Classified by
Panel 1992–June
1996 35 (32%) 29 (27%) 33 (31%) 11 (10%)
Classified by
Panel July 1996-
Jan 1999 21 (39%) 20 (37%) 13 (24%) 0

Of the 99 cases of possible occupational asthma notified to
NODS by doctors (out of a total of 151 cases reviewed by
the panel), only nine were notified by the specialist physician
community.

Discussion
The cases notified to the NODS system during the time
covered by this report arose from continued exposure to
recognised, potent asthma causing agents, or from the results
of workplace surveillance programmes by a few conscientious
employers (eg the primary aluminium smelting industry).
This scheme does not capture all recognised cases of
occupational asthma occurring in New Zealand. Many general
practitioners and specialists remain unaware of the scheme,
despite extensive publicity by OSH.3 Ideally, occupational
notification could be simplified for doctors by combining
NODS with workplace compensation systems. Job security
remains a frequently reported reason for doctors or their
patients to decline notification. This system does, however,
provide better certainty of diagnosis and occupational
causation than such population studies as that of Kogevinas.4

Once again, there is a commonality of the reported asthma
causing agents (eg isocyanate paint and foam exposure), but

Occupational asthma cases notified to OSH from 1996 to 1999

Christopher Walls, Departmental Medical Practitioner, Occupational Safety and Health; Julian Crane, Associate
Professor, Wellington Asthma Research Group, School of Medicine, Wellington; John Gillies, Respiratory
Physician, Christchurch Hospital, Christchurch; Margaret Wilsher, Respiratory Physician, Green Lane Hospital,
Auckland; Colin Wong, Respiratory Physician, Dunedin Hospital, Dunedin.

Abstract

Aims. To update notifications to the Occupational Safety
and Health Service of the Department of Labour (OSH)
Notifiable Occupational Disease System (NODS) from
June 1996 to the beginning of 1999.
Methods. All notifications received for non-asbestos
related occupational respiratory disease were reviewed to
confirm the clinical diagnosis, occupational causation, and
to identify the causative agent where possible.
Results. 54 cases of asthma were notified, of which 21
(39%) were accepted as being occupationally caused. These
cases arose from ‘predictable’ industries.

Conclusions.  NODS offers sentinel  data from
interested practitioners and workplaces. Occupational
asthma and other occupational respiratory diseases
remain poorly notified to this system. NODS confirms
the presence of occupational asthma in New Zealand
from predictable and preventable causes not dissimilar
to other countries. This data collection system needs
supplementation by other mechanisms.

NZ Med J 2000; 113: 491-2
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a great variety of occupations (spray painters, boat-builders)
that use these materials, making occupational category a
poor predictor of possible asthma causation. Clinicians need
to query their patients as to the occupational tasks
undertaken and the materials used in these tasks when
considering a possible case.

OSH investigations of workplace practices and hygiene
continue to support the idea that occupational factors
remain, in most cases, and as is found overseas, a totally
preventable cause of asthma in New Zealand.5,6 Too often,
OSH investigations found an undue reliance on inadequate
and poorly maintained personal protection, instead of such
effective control mechanisms as adequate ventilation.

Occupational asthma is potentially fatal,7,8 and its clinical
control difficult in the presence of continued exposure.8,9

Patients with a longer history of symptoms are more likely
to develop chronic persistent asthma, even after removal
from exposure.8-10 This diagnosis is therefore of practical
importance, not just an academic pursuit.

The failure of the specialist respiratory community to
utilise the NODS system has encouraged OSH to plan the
launch of an adaptation of the UK SWORD (Surveillance of
Work Related and Occupational Respiratory Diseases)
scheme,11,12 which involves polling respiratory physicians on
a regular basis.

The data obtained from this system will be less useful to
OSH from a preventive viewpoint, in that the SWORD
system does not identify the employer nor the employee,
making practical interventions impossible.

Table 2. Agents identified as causing occupational asthma.

Exposure Category Putative Agent Occupation (Numbers Affected)

Organic Materials (6)
Animal Proteins ? Mussel Protein Mussel Processing Plant Operators (1)
Cereal Dusts Flour Baker (2)
Wood dusts Western Red Cedar Manager (1) Carptenters & Joiners (2)

Chemicals (6)
Aldehydes (1) Formalin Laboratory Technician (1)
Isocyanates (5) all types Spray Painter (4), Process Worker (1)

Metal Processing (6)
“Potroom Asthma” Aluminium smelting Primary Aluminium Smelter Workers

fumes (5)
Welding fumes Fitter welder (1)

Miscellaneous (3)
Colophony solder Baker (1)
Detergent enzymes Process Worker (1)
 Irritant mineral dusts Fertiliser plant operator (1)

Numbers of cases are shown in parenthesis.

The panel continues to recommend, in keeping with the
ACCP Consensus Statement,9 the use of four peak flow
measurements per day (both at work and at home) over a
period of two weeks, including work and non work periods,
to elucidate the diagnosis of occupational asthma. It is vital
that the subject has been correctly instructed in peak flow
technique and that these records are undertaken carefully.

OSH branch offices and technical resources are available
to doctors and other health professionals to help investigate
possible occupational causation.
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Experts in urologic oncology have almost come to blows when discussing the merits of using serum PSA (Prostate Specific
Antigen) to screen for prostate cancer, which surely indicates that supporting evidence for benefit is rather controversial, and
that if there is gain, it is not very great. A serum marker is useful if it can be used to detect disease earlier than by symptoms or
signs, and thereby increase the probability of cure or the duration of survival. Certainly, screening by serum PSA can detect
prostate cancer in asymptomatic men. Since widespread introduction of PSA screening in the United States, the incidence of
prostate cancer in white men has doubled from about 55/100 000 in 1983-87 to about 110/100 000 in 1993-95. In contrast, it
has increased only slightly in the UK where PSA screening has been used less frequently. It has been estimated that about 75%
of prostate cancers would never be diagnosed in the absence of PSA screening.

Ian F Tannock. The Lancet Oncology 2000; May: 17-19.
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General practitioner management of upper respiratory tract infections: when are

antibiotics prescribed?

Bruce Arroll, Associate Professor; Felicity Goodyear-Smith, Research Fellow, Department of General Practice and
Primary Health Care, University of Auckland, Auckland.

Abstract

Aim. To assess General Practice (GP) description and
management of upper respiratory tract infections (URTI),
including conditions under which they prescribe antibiotics.
Method. A telephone survey of a randomised sample of
Auckland GPs.
Results. There was a 61% response rate. 82 of the 100
GPs interviewed agreed that most patients presenting with
URTI expected antibiotics. Persistent symptoms and
indication of specific infection (tonsillitis, otitis media,
sinusitis, pharyngitis, purulent sputum) were common
reasons for prescribing. Patients travelling overseas,
expecting or requesting antibiotics and prior use of over-

the-counter (OTC) medications increased antibiotic
prescribing-rates. Most GPs (95%) issued as-needed
prescriptions on occasion; 13% did this often. Amoxicillin
and amoxicillin/clavulanic acid were most commonly used.
Despite wide-ranging antibiotic use for URTI (0 to 90%),
only 6% of GPs felt they prescribed more antibiotics than
others.
Conclusions. The results suggest over-prescription is
common-place, but use of as-needed prescriptions to
reduce antibiotic use is encouraging. Exploration of patient
expectations in the consultation may assist in decreasing
prescribing rates.

NZ Med J 2000; 113: 493-6

In spite of the knowledge that an upper respiratory tract
infection (URTI), popularly known as the common cold, is
viral in origin, there is evidence that many patients
presenting to their GP receive antibiotics, regardless of
efficacy.1,2 A New Zealand study examining computerised
records of 100 222 consultations from seventeen general
practices over one year found that 78% of patients with
URTIs received antibiotics, about one-third of these being
expensive broad spectrum medications.3 Other studies also
suggest that broad spectrum antibiotics are used instead of
narrow spectrum drugs.4-6

It has long been assumed that antibiotics have no place in the
treatment of URTIs,7 a belief supported by two recent reviews.
A Cochrane review of seven pooled studies found no benefit for
antibiotics OR = 0.95 (95% CI 0.70-1.28), but an increase in
adverse effects odds ratio OR = 2.72 (.95% CI 1.02-7.27).8
Another review of the treatment of URTI in children found no
benefit from antibiotics OR = 1.01 (95% CI 0.9- 1.13) and no
increase in side-effects compared with placebo.9

In the examination of consultation records study, URTI
was the most common reason for a new consultation in
general practice, and the second most common reason for
prescribing an antibiotic (bronchitis being the most
common).4 If ineffective, as has been long thought, there is
concern that widespread use of antibiotics is not only a poor
use of health funds but can induce adverse effects and
contribute to  the development of resistant strains.10-12

A number of articles report patient expectation of
antibiotics.13-16 In a study of primary care practices in
Kentucky, 72% of patients sought care with a condition of
five days duration of cough, sore throat and discoloured
nasal discharge.16 61% of the sample believed that antibiotics
were effective for such a condition with a clear nasal
discharge, while 79% believed that antibiotics would help
with discoloured nasal discharge. Another American study
found that patients who were smokers or who had purulent
nasal discharge or green phlegm were much more likely to
receive antibiotics for URTIs (82% had at least one of these
factors).17 In a further US-based study, there was little
difference in patient satisfaction between those who received
antibiotics, those receiving advice only and those who
received non-prescription medicine.13

A UK study examined the effect of giving an as-needed
prescription for the treatment of sore throat.18 One group
was given a prescription for antibiotics, one group got no
antibiotic and the third group was asked to come back in
three days if not improved to collect a prescription. The use
of antibiotics in these three groups was 99%, 13% and 31%
respectively. Patients receiving antibiotics were more likely
to return for subsequent consultations for sore throat.

Prescribing for URTIs can be disquieting for GPs, and
perceived patient expectations for treatment seems to be one of
the main factors influencing their prescribing patterns.19 One
author states that doctors consistently overestimate patients
expectations for prescriptions.20 A recent survey of the New
Zealand public indicated that over half of those attending GPs
with URTIs wanted to have antibiotics.21 An American study of
physicians prescribing antibiotics for URTIs in children found
that high prescribers were significantly more years away from
medical school graduation and had managed significantly more
URTI episodes than low prescribers.22

Our study aimed to survey GPs in the Auckland region
regarding management of URTIs, including specific criteria
which might determine whether or not they prescribe antibiotics.

Methods
179 GPs were randomly selected from a list of Auckland-based
practitioners supplied by the local diagnostic laboratory. The study was
conducted during January and February 1998. GPs were contacted by
telephone or fax and asked to participate in research into GP prescription
of antibiotics for URTI. They were told that the telephone survey should
not exceed ten minutes and their responses would be confidential. GPs
were included until 100 were recruited. The interviewer was a research
assistant working in the department. From previous surveys, the authors
have found statistically significant differences with such a sample size.

Questions asked included their own definition of an URTI; conditions
under which they would prescribe antibiotics; their use of ‘as-needed’
prescriptions; the specific antibiotic they would prescribe and symptomatic
relief they would offer. Features of secondary bacterial infections warranting
treatment were recorded, both as initial unprompted responses and also
subsequent answers to specific (prompted) conditions. Results were analysed
using the statistical software package SPSS for Windows, Version 9.0.

Results
From an initial randomised list of 179 GPs in the Auckland
region, sixteen were unable to be contacted at the number
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given. 52 GPs declined to participate, and a further eleven
failed to call back after saying they would do so. Interviews
were discontinued after 100 had been conducted. This gave
a response rate of 61%.

Of the 100 GPs interviewed, 82% agreed that most
patients who see a GP for an URTI expect to be given
antibiotics. Just over a quarter of the GPs defined an URTI
as an illness with a runny nose, fever, sore throat and cough,
and a further 1-3% as an illness with just rhinitis and sore
throat. In total, there were 27 different definitions, mostly
varying combinations of other symptoms including cough,
sneezing, pain and lymphadenopathy, and many included
conditions such as sinusitis, pharyngitis, otitis media,
tonsillitis and laryngitis.

When asked what would encourage them to prescribe
antibiotics, a third identified persistent symptoms. The
presence of specific infections was also mentioned
frequently: otitis media (28%); sinusitis (20%); pharyngitis
(16%); and tonsillitis (12%). Just over 10% also indicated
they would prescribe antibiotics if the patient had purulent
sputum or purulent nasal discharge. When asked about
specific factors which would make them prescribe
antibiotics, the vast majority would do so in the presence of
signs suggesting sinusitis, tonsillitis, purulent sputum, lower
respiratory tract infection or otitis media (Table 1). A
significant minority volunteered these options unprompted.
Nearly three-quarters would prescribe antibiotics if the
patient was travelling overseas in the near future, and about
half if the patient expected and asked for antibiotics, or had
earlier tried OTC medications. When asked about signs and
symptoms suggesting secondary bacterial infection, half
specified elevated temperature or purulent sputum, about a
third mentioned specific signs of infection in the sinuses,
tonsils or lungs, and a quarter specified indications of middle
ear infection.

To reduce unnecessary taking of antibiotics, most GPs
on occasion (95%) issued prescriptions for antibiotics to
patients with URTIs and instructed them only to fill the
prescription if necessary. Half the GPs did this

sometimes, but only 13% said they did so often. Nearly a
third would do this rarely, and five GPs said never. The
majority of GPs estimated that they would do this <10%
of the time.

When issuing prescriptions, nearly half would advise
patients to fill them if symptoms persisted or worsened over
time (ranging from 24 hours through to two weeks). Other
advice to fill the prescription included fever, purulent
sputum or nasal discharge, or productive cough.

The proportion of patients for whom a GP would
prescribe antibiotics (excluding as-needed antibiotics) ranged
from 0-90%, with 45% saying they would give antibiotics
30-50% of the time. Despite this wide range of practice,
almost all GPs felt they prescribed the same number (n=42)
or less (n=35) antibiotics for URTIs than other doctors.
Only 6% of those who responded to this question felt they
prescribed more antibiotics than others.

The most common first-line antibiotic used was
amoxicillin (37%), followed by augmentin (amoxicillin/
clavulanic acid) (21%) and tetracyclines (15%). Only 12%
used penicillin as first choice. Duration of treatment ranged
from four to ten days, with a mean of seven days.

Analgesia, predominantly paracetamol, was the most
frequently prescribed measure for symptom relief.
Decongestants, nasal sprays or drops and cough medicine
were mentioned by a third to half of GPs, and inhalants
or gargles and mouth washes might also be recommended.
Less common options included fluids, rest,
antihistamines, lozenges or vitamin C. One GP prescribed
echinacea and homeopathy. If a patient had symptoms of
an URTI, plus bilateral chest rhonchi, 44% would
prescribe both a bronchodilator plus antibiotics; 37%
would prescribe a bronchodilator alone and 19%
antibiotics alone.

The majority of GPs worked full-time, with just under a
quarter working 6/10 or less. Just over half (56%) were
male and 60% were members of the RNZCGP. Years
since graduation ranged from 3 to 42 (median of
seventeen years).

Table 1. Factors which would encourage GPs to prescribe antibiotics to patients with URTIs (n=100)

(in descending order of prescribing)

% % %
GP would prescribe antibiotics if the patient: unprompted prompted TOTAL

Had symptoms & signs suggesting sinusitis 34 65 99
Had a positive throat swab for Streptococci 6 92 98
Had signs of tonsillitis 39 58 97
Had green or coloured sputum 28 64 92
Had lower respiratory tract signs (unilateral rales) 0 92 92
Had lower respiratory tract signs (unilateral rhonchi) 0 87 87
Had lower respiratory tract signs (bilateral rales) 0 87 87
Had a productive cough all day 0 78 78
Was planning an overseas trip in the near future 0 74 74
Was young and had had recurrent otitis media 3 68 72
Had purulent nasal discharge 25 47 72
Had lower respiratory tract signs (bilateral rhonchi) 0 71 71
Looked sick (eg febrile & sweaty) 3 64 67
Expected antibiotics and asked for them 1 55 56
Had tried OTC medication before presenting 0 53 53
Had an elevated temperature 17 33 50
Had a productive cough in the morning 0 49 49
Was old* 5 42 47
Requested it 4 37 41
Was a smoker 3 30 33
Was likely to get them from another Dr if not prescribed 0 27 27
Appeared to expect antibiotics 1 25 26
Had a persisting dry cough for some days† 2 19 21
Was young‡ 5 14 19
Had a night cough 0 6 6
Had white productive sputum 0 6 6
Had clear rhinitis 0 0 0

*Ranged from 60 to 75, average age 65 years. †Ranged from 2 to 30 days, median 5.5 days. ‡Ranged from 4 weeks to 15 years, average age 3 years.
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Discussion
This survey found that GPs frequently prescribe antibiotics
for patients with URTIs. The issue of defining the common
cold/URTI is complicated because many GPs included
specific infections of the throat, tonsils, sinuses and middle
ear, and antibiotic use was to treat (or perhaps prevent)
secondary bacterial infection. 100% of GPs said they would
not give antibiotics for an URTI with clear rhinorrhoea, yet
three-quarters felt that purulent nasal discharge was an
indication. While research suggests that patients with
purulent nasal discharge are more likely to want antibiotics
than those with clear discharge,16 there is evidence that
antibiotics make no difference to this condition.8,23  A more
conservative approach to giving antibiotics under these
circumstances is warranted.

All but one GP indicated that they would give antibiotics
for symptoms indicating sinusitis. A meta-analysis found that
antibiotics benefited sinusitis that was confirmed
radiologically or by sinus aspiration.24 However, there are
issues about the clinical diagnosis of this condition in the
absence of these investigations.25

It was reassuring that only 21% and 6% of GPs prescribed
antibiotics for dry cough and night cough, as there is no
evidence that antibiotics help these symptoms, and indeed,
night cough may be more related to bronchospasm. The
question of what medication to administer is interesting. In a
study where 52% of patients had abnormal lung
examination, patients did better on albuterol (Salbutamol)
than on erythromycin.26 41% of GPs would give antibiotics
to smokers, although no benefit has been shown for this.27 A
meta-analysis of studies of antibiotic use in acute productive
cough found a marginal benefit for antibiotics, relative risk
0.85 (95% CI 0.73-1.00).28 It is therefore understandable
that 49% of GPs prescribed antibiotics for morning phlegm
and 78% for all-day phlegm. However, this is a controversial
area because in some studies the term ‘acute bronchitis’ is
used, although most of the patients do not meet the criteria
for bronchitis.

While 97% of GPs would use antibiotics to treat
tonsillitis, there is debate whether they make any difference
to symptoms.29 A recent audit of patients attending an
accident and emergency clinic similarly found that 84% with
sore throat, and 97% with tonsillitis, were prescribed
antibiotics.30

If the patient was febrile and looked ill, 67% of doctors
thought antibiotics would help. The fact that less than half
of the GPs would prescribe for elderly patients was
surprising, given that older patients might be one group who
derive benefit.31

Perceived patient expectations influences prescribing
behaviour. The majority of GPs agreed that most patients
who see a GP for an URTI expect antibiotics, and about half
would prescribe if the patient expected and asked for
antibiotics, or if the patient had already obtained OTC
symptom relief. A quarter would give antibiotics if they felt
that their refusal would result in the patient seeking them
from another doctor. This is consistent with findings in a
British study, which found that doctors knew of the evidence
for marginal effectiveness, yet often prescribed for good
relationships with patients.32

Antibiotics appear to be given as preventatives. They
are likely to be given if the patient was travelling overseas
in the near future, presumably to cover secondary
infections of the sinuses or middle ear that might be
affected by flying, or to allow for difficulties patients
might experience in getting medical attention should
symptoms flare while in transit. There was also use of ‘as-
need’ prescribing, with instructions to fill prescriptions if

symptoms worsened over time, or if they developed
specific symptoms indicative of secondary infection. This
appeared to be a relatively uncommon strategy however,
with most GPs estimating that they do this in <10% of
cases. Several studies confirm that the majority of patients
attending a doctor for an URTI want antibiotics,33

including a recent Auckland study of members of the
public.21 The offer of an as-needed prescription may be
more satisfactory to both patient and doctor.

Broad spectrum antibiotic use was prevalent, and penicillin
was used as first choice in a minority of cases. This is a
similar finding to the New Zealand case review study which
found that amoxicillin and amoxicillin/clavulanic acid were
the most frequently prescribed antibiotics for URTI, with
penicillin used infrequently.3

The strength of this study is that a random selection of
doctors was able to define the ‘common cold’, rather than
having an artificial ‘case study’ as the definition. The
response rate was similar to other recent New Zealand
surveys. A weakness is that it recorded what GPs said they
do, not what they do.

It is encouraging to see widespread use of as-needed
prescriptions, as this has been shown to reduce antibiotic
use and decrease subsequent visits.18 While over-
prescription seems to be the norm, there is a paradoxical
absence of antibiotic use in the group who seem to benefit
(for example, those >55 years). As Butler et al found,
diagnosis is straightforward, but treatment is a very
complicated issue.32 As Fahey suggested,34 adequate time is
needed in the consultation to explore patient concerns
about diagnosis and  effects of antibiotic-prescribing, and
offer adequate explanation and reassurance when
antibiotics are not indicated.

In conclusion, our results suggest, that at times, GPs
prescribe antibiotics for URTIs when they are probably
aware of their marginal effectiveness. Factors such as patient
expectations contribute to prescribing practices, and they
may decide that maintaining a good patient/doctor
relationship outweighs the theoretical risk to the community
of developing resistant bacteria. Improving public
knowledge to decrease demand for antibiotics would assist
GPs to reduce unnecessary prescribing. GPs need to
reconsider their prescribing practices if the rapid increase of
micro-organism resistance is to be stemmed. As-needed
prescribing may go a long way in reducing unwarranted
antibiotic use.
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High pharyngeal carriage rates of Streptococcus pyogenes in Dunedin school

children with a low incidence of rheumatic fever
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Aim. To document the incidence and type distribution of
Streptococcus pyogenes in a group of Dunedin children
throughout the 1997 school year.
Methods. The 780 children recruited from ten primary
schools had their throats swabbed on each reporting of
pharyngitis. Additional pharyngeal swabbings were
obtained monthly from a representative subset of these
children, referred to as group 1. All swab samples were
plated on CNA-P, a blood agar medium that facilitates
detection of haemolytic streptococci. S. pyogenes
isolates were classified according to the RFLP patterns
of PCR products of their emm genes (ERP typing).
Representative isolates of each ERP pattern were also
emm-typed, a sequence typing method that correlates
with serological M-typing.

Results. 28% of the group 1 children were found to carry S.
pyogenes for more than two months. This carriage rate is similar
to that previously detected in Dunedin and Waikato
schoolchildren, but is higher than that generally reported in
other countries. Although the predominant S. pyogenes types
detected in Dunedin are similar to those in North Island
populations, some of the types frequently associated with North
Island cases of rheumatic fever and glomerulonephritis were
absent or isolated infrequently from the Dunedin children.
Conclusion. The high pharyngeal carriage rates of S.
pyogenes in Dunedin schoolchildren, without the
concomitant increased occurrence of post-streptococcal
sequelae observed in North Island populations may, in
part, be due to a relatively lower occurrence of the M-types
most commonly implicated in these diseases.

Abstract

NZ Med J 2000; 113: 496-9

Streptococcus pyogenes (Lancefield group A streptococcus) is the
most common cause of bacterial pharyngitis in children aged
five to fifteen. Many children display mild or no clinical
symptoms of infection and asymptomatic carrier rates of 5 to
15% are commonly reported.1 The risk for development in
school-aged children of rheumatic fever or glomerulonephritis,
following untreated S. pyogenes pharyngitis, is ever present, and
New Zealand continues to have a higher per capita incidence of
rheumatic fever than most developed countries, with Maori and
Pacific Island populations disproportionately represented.2-4

South Island rates of rheumatic fever, however, are significantly
lower than those reported in the North Island.2 Of the more
than 100 M-protein serotypes (M-types) of S. pyogenes currently
recognized, relatively few have historically been directly
incriminated in the development of rheumatic fever or
glomerulonephritis.5,6 The question arises, whether the range of
endemic M-types differs significantly in North and South
Island populations. To examine this, we surveyed Dunedin
school children in 1997 for predominant types of S. pyogenes,
and compared the findings with those from a similar Dunedin
study conducted in 1987-89,7 and with the findings of North
Island studies.4,8-10

Traditionally, the M-type of a strain of S. pyogenes is
determined by the original method of Rebecca
Lancefield,11 and involves demonstration of a specific
antibody reaction to the M protein, which is expressed as a
fuzzy layer on the S. pyogenes cell surface. Different amino
acid sequences in the N-terminal region of the M-protein
form the molecular basis for serologic discrimination of
these proteins.12 However, it is difficult to routinely type
strains in this manner because antisera are available in only
a small number of specialized reference laboratories. Thus,
a molecular-based approach to M typing, emm-typing, has
been developed, which identifies heterogeneity in the 200
base pair N-terminal region of the emm gene which
encodes M protein. A direct correlation of M type with
emm type occurs in most cases. The restriction fragment
length polymorphism (RFLP) patterns obtained upon
electrophoresis of restriction enzyme digests of the PCR-
amplified N-terminal emm gene product are referred to as
ERP patterns. ERP patterns are in general (but not always)
unique to each particular emm (M type).13,14 In the present
study, ERP analysis was first used to type all the S. pyogenes
isolates. Representative isolates of each distinctive ERP
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pattern were then emm sequence typed to establish the
most probable M-serotype association of the strains of each
ERP pattern.

During the 1997 school year, we obtained monthly
pharyngeal specimens from 290 children attending ten
Dunedin primary schools. These children, and an additional
490 children from the same schools, were also sampled on
every occasion when a sore throat was reported. ERP
analysis was first used to type all of the S. pyogenes isolates.
Representative isolates of each distinctive ERP pattern were
then emm sequence typed to establish the most probable M-
serotype association of the strains of each ERP pattern. In
the present paper, the distribution of these ERP patterns and
their potential association with rheumatic fever is discussed.

Methods
Subjects. In February 1997, at the commencement of the school year,
780 children were enrolled in the study. The children were divided into
two groups. Group 1 comprised 290 children from whom monthly
pharyngeal cultures were obtained, plus additional cultures if a sore
throat was reported. The 490 group 2 children were sampled only on
each reporting of a sore throat.
Specimens. Pharyngeal specimens were taken by trained personnel,
using dacron swabs, and these were processed within two hours by plating
out on CNA-P agar.15 We have shown this medium to be effective for the
detection of small numbers of β-haemolytic streptococci in specimens, in
particular when bacteriocin-producing S. salivarius from the normal oral
bacterial flora are also present. The swabs were plated onto the agar
surface with streaking into four quadrants for single colony isolation
using a standarized procedure.16 Plates were incubated anaerobically at
37ºC and examined after 24 and 48 hours. Initial detection of β-
haemolytic streptococci was based on their typical haemolysis and colony
morphology. β-haemolytic colonies were semi-quantitated and the degree
of positivity recorded as 1+ (10 or fewer colonies) 2+ (11 to 100 colonies),
3+ (> 100 colonies, with some present in the third quadrant of the plate),
and 4+ (β-haemolytic colonies extending into the fourth quadrant).
Representative β-haemolytic colonies were subcultured onto blood agar
[Columbia agar base (GIBCO) with 5% v/v sheep blood] and their
Lancefield Group identity established serologically by latex agglutination
(Oxoid) with Group A, B, C, D, F and G antisera.

In the present study, a S. pyogenes acquisition was defined as the first
detection of an isolate of a specific type in a child, with the exception that
children who had a S. pyogenes isolate on the first visit and then yielded
isolates of that same ERP-pattern over the next two months or more were
considered to be carriers of that strain. Children from whom S. pyogenes
of a particular ERP pattern was recovered on three or more consecutive
routine visits, or recovered on two visits with one or more intervening
visits where it was not detected, were recorded as carriers of that strain.
Emm-typing and ERP analysis. Emm-typing was essentially by the
method of Beall et al,14 and involved growing pure isolates of S. pyogenes
overnight on blood agar and using a boiling lysis method to extract DNA
for subsequent PCR. PCR was performed as previously described, using
the group A ‘all-M’ PCR primers.13,14 For emm-typing, the PCR product
was purified using a QIAquick PCR purification kit (Qiagen) and
subjected to automated sequencing using an ABI 377 sequencer (Centre
for Gene Research, Otago University). For ERP analysis, the PCR
products were digested with HaeIII and HincII restriction endonucleases,
and the undigested and digested PCR products were run in adjacent lanes
on a 2% agarose gel. Fragment sizes were estimated using a 100bp
molecular weight marker (New England Biolabs). Representative isolates
of each unique ERP pattern were subjected to emm-typing analysis. Blast
searches of the emm database maintained at the CDC in Atlanta, Georgia
(http://www.cdc.gov/ncidod/biotech/strep) were used to identify the
emm-type (and thus the probable M-serotype) corresponding to each of
the ERP patterns detected in this study.

Results
Children from ten primary schools, having a combined
student enrolment of 2410, were recruited for participation
in the ten-month trial. The specimens consisted of 3013
pharyngeal cultures from 464 children aged five to eleven
years. The sampling period was from February to November
1997 and the number of samples per child ranged from one
to sixteen. The number of participants from each school, the
number of students in group 1 (sore throat plus monthly
sampling) or in group 2 (sore throat swabbing only) and the

number of S. pyogenes carriers are shown in Table 1. From
24% to 48% of the student population from the ten schools
enrolled in the study, with an average participation rate of
32%. 119 (41%) of the group 1 children had S. pyogenes
cultured on at least one occasion, with 80 (28%) of the
students identified as S. pyogenes carriers. 174 (36%) of the
group 2 children reported at least one sore throat, and S.
pyogenes was cultured from 77 of these children (44%). The
percentage of S. pyogenes-positive throat cultures was similar
from the children in group 1 (swabbed both monthly and on
pharyngitis reporting) and group 2 (sore throat swabbing
only) (41 and 44% respectively). This finding is notable
since the majority of group 1 throat cultures were routine
swabbings from asymptomatic children. Another surprising
result was that more group 1 children were positive for S.
pyogenes in March (72 children) than in the winter months
(June, July and August; 67, 54 and 59 respectively), whereas
a similar number of group 2 children yielded S. pyogenes in
March (13 children) and in the three winter months (15, 11
and 12 respectively).

S. pyogenes having ERP patterns that corresponded to the
patterns given by reference isolates of 11 different emm-
types (1, 2, 3, 4, 11, 12, 13, 22, 28, 77 and 89) and one
sequence type (ST88-31) were identified (Table 2). Isolates
representing subtypes of five of the emm-types were detected
(Table 2). The emm subtypes had identical DNA sequences
in the conserved N-terminal regions used to determine emm
identity, but were distinguished by different ERP patterns,
due to genetic variation in the hypervariable region of the
PCR-amplified region of the emm gene. Emm typing of
representative isolates from the children in the study
indicated a consistent association between particular ERP
patterns and emm-type.

The most prevalent ERP patterns isolated equated with
emm77 (from 70 children), emm12 (47 children), emm4 (42
children) and emm28 (30 children). No M-type 77 isolates
were identified in the 87-89 Dunedin study. Less frequently
recovered ERP patterns equated with emm1 (1 child), ST88-
31 (2 children) and emm11, emm13, and emm89 (3 children).
On average, six of the twelve different ERP patterns found
during the study period were isolated at any one school, but
with marked school to school variation evident. For example,
school K predominantly had ERP pattern 77 isolates and
none of ERP pattern 4. By contrast, in school SC, ERP
patterns 12 and 77 were common. Strains of ten of the
twelve patterns were identified in carriage associations. The
ERP patterns associated with the largest number of carriers
were also the ERP patterns to be most frequently isolated.
23 (29%) of the 80 carriers carried strains of the same ERP
pattern for eight months or longer, while 21 (26%) of the
children carried a particular ERP pattern strain for the
minimum defined carriage period in this study (between two
and three months). ERP pattern 89 and ST88-31 strains
were not found in the carriage state. Two children had S.
pyogenes of three different ERP patterns during the study
period and 26 children had isolates of two ERP patterns.
Interestingly, two children had strains of two different ERP
patterns isolated during a single visit. Although some slight
phenotypic variations in S. pyogenes, such as presence or
absence of mucoid appearance and differences in zones of
haemolysis, could be discerned on agar plates, the strains of
different ERP patterns were generally indistinguishable from
each other and from other β-haemolytic streptococcal
species.

In our 1987-89 study,7 12 (14%) of 88 new acquisitions
were non-typable by traditional M-typing methodology.
However, four isolates from that study having different T
antigen-patterns (another S. pyogenes typing method similar
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to M-typing) and BLIS patterns (bacteriocin type) were
revived from frozen stocks, and when emm-typed were found
to correspond to serotypes previously identified in that study
[M12, M22, M28 and M89 (formerly NZ1437)].

Discussion
S. pyogenes carriage rates vary worldwide, but generally range
from 5 to 15%. Higher rates are reported in winter months
and in paediatric populations.1,17,18 Carriage rates in New
Zealand have tended to be higher than the usual range, but
are similar in North and South Island populations.7,19

Nevertheless, occurrences of rheumatic fever and
glomerulonephritis are disproportionately higher in parts of
the North Island.4,9,10,20 In 1997, 2.6 new cases of rheumatic
fever per 100 000 population were reported in New Zealand.
North Island rates above the national average were recorded

in Gisborne (15.3 per 100 000), South Auckland (8.2),
Northland (5.8) and Central Auckland (4.9) Health
Districts.2 This uneven geographical distribution, with
regions of the North Island showing high rates compared
with South Island Districts, raises questions about the
prevalence of ‘rheumatogenic or nephritogenic’ S. pyogenes
M-types in the two populations. M-types which have been
associated with cases of rheumatic fever worldwide include
1,3,5,6,14,18,19,24 and 29.5,6 However, Martin et al4 have
shown that apart from M type 1, streptococci associated with
rheumatic fever in New Zealand differ from those described
overseas in that they include M types 53 and 89, which cause
more skin than throat infections. We have found in two
studies conducted ten years apart, that the common S.
pyogenes M-types in Dunedin may have remained relatively
constant, and that most of the M-types found here are
similar to some of the common types seen in the North

Table 1. Number of children by school, their group assignment and S. pyogenes carriage rates.

Total student Children recruited Group 1 S. pyogenes Group 2
School enrolment (%) carriers* (%)

A 200 63 (32) 25 12 (48) 38
B 200 76 (38) 27 9 (30) 49
SC 360 116 (32) 38 10 (26) 78
G 300 102 (34) 46 9 (20) 56
HB 180 58 (32) 23 8 (35) 35
K 260 92 (35) 31 7 (23) 61
M 275 66 (24) 22 6 (27) 44
MH 200 51 (26) 14 3 (21) 37
N 185 88 (48) 34 7 (21) 54
W 250 68 (27) 26 9 (35) `42

Total 2410 780 (32) 290 80 (28) 490

*Carrier rates based only upon data from goup 1 children.

Table 2. ERP patterns of isolates from each school and the prevalence of corresponding emm types.

Number of children yielding isolates of ERP patterns corresponding to stated emm
types at school

Emm-type* A B SC G HB K MH M N W Total Carriers†

Emm 1 1 1 1
Emm 2a 2 1 1 1 2 1 1 1 10 4
Emm 2b 1 1

Emm 3 1 1 1 2 1 1 7 3

Emm 4a 2 1 1 1 5
Emm 4b 1 1 2
Emm 4c 3 3 3 5 8 4 7 2 35 22

Emm 11 1 2 3 1

Emm 12 7 1 11 9 5 1 7 5 1 47 22

Emm 13W 2 1 3 2

Emm 22a 3 2 2 2 1 10 5
Emm 22b 3 1 4

Emm 28 2 9 1 8 1 3 3 3 30 11

Emm 77a 14 1 14 1 1 13 5 5 3 57 17
Emm 77b 1 1 1 3
Emm 77c 1 1 2 1 3 8
Emm 77d 1 1 2

Emm89a 2 2
Emm89b 1 1

ST88-31‡ 1 1 2

*Representative isolates of each ERP pattern detected at different schools were emm typed to assess the correspondence between the two typing methods. Subtypes have
identical DNA sequence at the conserved N-terminus but have slight differences within the variable region of the emm gene. †Carrier rates based only upon group 1. 8
children carried two different emm-types. ‡Sequencing type, not yet confirmed to be a new emm-type.
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Island (M types 4, 12 and 22). It is notable however, that
many M-types considered to be rheumatogenic in New
Zealand are uncommon or absent in our samples from
Dunedin children. While socio-economic and host factors
are known to contribute to elevated rates of rheumatic fever
in certain populations, such as Maori and Pacific Islanders,21

the significant geographical variation in the incidence of
rheumatic fever in New Zealand may also be a reflection of
differences in the distribution of rheumatogenic M-types
within populations. Clearly, more studies documenting M-
types within populations are needed.

Temporal shifts in the prevalence of certain M-types have
been reported previously. Martin et al8 reported from analysis
of over 10 000 New Zealand isolates submitted for typing
between 1981 and 1995, that M-type 4 began increasing in
frequency in 1989, with a peak incidence in 1992, and M-type
49 was common until 1986 when it virtually disappeared. In
the 87-89 Dunedin study, Tagg and Ragland noted that six
(60%) of ten carriers had M-type 4 strains, whereas we found
75% of carriers in 1997 were equally divided between strains
of ERP patterns corresponding to the three most common
emm-types (emm4, emm12, and emm77). This shift may
represent a change in emm-types present in the population
over time. Alternatively, the emm-types isolated from the
three schools investigated in 87-89 may not have adequately
represented the distribution of emm-types circulating in other
schools at that time.

Interestingly, the most common ERP pattern isolated in
Dunedin in 1997 (equating to emm77) was not detected in
the 1987-89 study. A rapid rise in the prevalence of this
emm-type from seven children in March to twenty or more
children in the period May through November suggests this
may be a recently introduced epidemic strain.

The school by school variation in ERP patterns is also of
interest. Kaplan et al22 noted a bimodal distribution of S.
pyogenes pharyngitis in children, with the first peak incidence at
ages five to seven years and a second peak at twelve to thirteen
years. They noted that the second group represents an age
when children would transfer from primary to intermediate
school and therefore might be exposed to children harbouring
different M-types. Our data showing school by school variation
in distribution patterns would certainly support this
explanation. Perhaps primary care physicians should consider
this when an older child who recently transferred to
intermediate school presents with a sore throat. Our data,
indicating that more children harboured S. pyogenes in March
than in the winter months also supports the hypothesis that a
mixing of strains may occur within individual schools at the
beginning of each new school year, when strains acquired from
various sources during the summer months are introduced to a
pool of susceptible children.

The reasons for the unusually high carriage rates of S.
pyogenes in North and South Island primary age children
are not known, nor is there a simple explanation for
higher rheumatic fever rates in North Island
populations. The results from this study suggest that
geographical  differences in the distribution of
rheumatogenic emm-types may be one of the factors
involved.

Acknowledgements. KP Dierksen was supported by the Thrasher Fund
(USA), Megan Inglis by the National Heart Foundation of New Zealand,
and additional funding was provided by the Community Trust of Otago
and the Health Research Council of New Zealand. We gratefully
acknowledge the expert technical assistance provided by Shannon Walsh,
Nancy Ragland, and Catherine Barker and the expert advice given by Dr
Diana Martin.

Correspondence. Associate Professor JR Tagg, Department of
Microbiology, University of Otago, PO Box 56, Dunedin. Fax: (03) 479
8540; Email: microbiology@otago.ac.nz

1. Kaplan EL. The group A streptococcal upper respiratory tract carrier state: An enigma. J
Pediatr 1980; 97: 337-45.

2. New Zealand Ministry of Health. National Surveillance data-1997, ESR; 1999.
3. Lennon D, Martin D, Wong E et al. Longitudinal study of poststreptococcal disease in

Auckland: rheumatic fever, glomerulonephritis, epidemiology and M typing. NZ Med J 1988;
101: 396-8.

4. Martin DR, Voss LM, Walker SJ et al. Acute rheumatic fever in Auckland, New Zealand:
spectrum of associated Group A streptococci different from expected. Pediatr Infect Dis J
1994; 13: 264-9.

5. Bisno AL. Group A streptococcal infections and acute rheumatic fever. N Engl J Med 1991;
325: 783-93.

6. Potter EV, Siegel AC, Bearfield JL. A newly  prevalent type of beta hemolytic streptococcus
in Chicago. Am J Epidemiol 1971; 93: 102-10.

7. Ragland NL, Tagg JR. Applications of bacteriocin-like inhibitory substance (BLIS) typing in
a longitudinal study of oral carriage of β-haemolytic streptococci by a group of Dunedin
schoolchildren. Zbl Bakt Hyg I Abt Orig A 1990; 274: 100-8.

8. Martin D, Kakani J, Szeto J. Clonal analysis of five M types causing most disease in New
Zealand. Adv Exp Med Biol 1997; 418: 313-3.

9. Barry DMJ, Eastcott RC, Reid PJP et al. Rheumatic fever outbreak in a school associated
with M type 5 streptococci. NZ Med J 1982; 96: 14-5.

10. Martin DR, Meekin GE, Finch LA. Streptococci-are they different in New Zealand? NZ
Med J 1983; 96: 298-301.

11. Lancefield RC. A serological differentiation of human and other groups of hemolytic
streptococci. J Exp Med 1933; 57: 571-95.

12. Fischetti VA. Streptococcal M protein: molecular design and biological behaviour. Clin
Microbiol Rev 1989; 2: 285-314.

13. Podbielski A, Melzer B, Lutticken R. Application of the polymerase chain reaction to study
the M protein (-like) gene family in beta-hemolytic streptococci. Med Microbiol Immunol
1991; 180: 213-27.

14. Beall B, Facklam R, Thompson T. Sequencing of emm-specific PCR products for routine
and accurate typing of group A streptococci. J Clin Microbiol 1996; 34: 953-8.

15. Dierksen KP, Ragland NL, Tagg JR. A new alkaline pH-adjusted medium enhances
detection of β-hemolytic streptococci by minimizing interference due to Streptococcus
salivarius. J Clin Microbiol 1999; 38: 643-50.

16. Johnson DR, Kaplan EL, Sramek J et al. Laboratory diagnosis of group A streptococcal
infections. Geneva: World Health Organisation; 1996.

17. Holmes MC, Williams REO. The distribution of carriers of Streptococcus pyogenes among 2413
healthy children. J Hyg 1954; 52: 165-79.

18. Hoffmann S.  The throat carrier rate of group A and other beta hemolytic streptococci
among patients in general practice. Acta Path Microbiol Immunol Scand 1985; 93: 347-51.

19. Wallace MR, Leng R, Gordon H et al. The throat carriage rate of group A beta-haemolytic
streptococci among Waikato primary school children. NZ Med J 1978; 3: 207-8.

20. Stanhope JM. The geographical distribution of rheumatic fever in New Zealand. In; Dodge
JS, West SR, editors. Epidemiology and primary medical care. Dunedin: University of Otago
Medical School; 1975.

21. Martin DR, Sriprakash KS. Epidemiology of group A streptococcal disease in Australia and
New Zealand. Rec Adv Microbiol 1996; 4: 1-40.

22. Kaplan EL, Top FHJ, Dudding BA et al. Diagnosis of streptococcal pharyngitis:
Differentiation of active infection from the carrier state in the symptomatic child. J Infect Dis
1971; 123: 490-501.

The Indian government has drawn up regulations for good manufacturing practice for traditional Indian systems of medicine such as ayurveda, sidha, and
unani, so that the industry can compete in international markets.

The lack of regulation was “a serious shortcoming which has now been overcome,” said Shailaja Chandra, secretary of the Indian government’s
department of Indian systems of medicine. Her department had identified drug standardisation and quality control as the most important changes
affecting the future of the Indian system of medicines.

The new manufacturing regulations are calculated to improve the quality and standards of medicines being manufactured in some 9000 licensed
pharmacies. The manufacturing rules prescribe essential infrastructure, staffing, and quality control requirements such as standard manufacturing
processes and the use of authentic raw materials free from contamination.

Rohit Sharma. BMJ 2000; 321: 134.
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Home ventilation: the Green Lane Hospital experience
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Abstract

Aims. To describe the characteristics and outcomes of
patients treated with domiciliary nocturnal support
ventilation (NSV).
Methods. Case-note review of all patients treated with
home NSV by Green Lane Hospital.
Results. 111 patients received home NSV between 1990
and 1999. 59 had respiratory failure due to obesity-
hypoventilation syndrome (OHS), most of whom were
Maori or Pacific Island people. Their mean BMI was
53 kg/m2. They frequently presented acutely, and often in
extremis. After a median duration of 22 months treatment,
37 patients continued treatment. Four have died, but none
from respiratory failure. Other causes of repsiratory failure

included: neuromuscular disease (26), kyphoscoliosis (19)
and obstructive sleep apnoea (8). Patients who did not have
OHS were mostly of New Zealand European ethnicity,
required lower ventilation pressures than patients with
OHS, and had better arterial blood gases on treatment.
After a median follow-up of 35 months, however, fourteen
have died. 33 continued on treatment. Both OHS and non-
OHS patients had high deprivation scores according to
NZdep96. This was most apparent for patients with OHS.
Conclusions. OHS is an important cause of respiratory
failure in New Zealand, particularly affecting Maori and
Pacific people. The prognosis of OHS treated with NSV
appears to be good despite significant co-morbidity.

NZ Med J 2000; 114: 500-3

Non-invasive ventilation is an established treatment for
chronic respiratory failure.1 Nocturnal positive pressure
ventilatory assistance, using nasal masks, can be used at
home and is effective in improving daytime respiratory
function, quality of life and prolongs survival in patients with
restrictive thoracic wall conditions.2-4 In primary lung
conditions, particularly chronic obstructive pulmonary
disease (COPD), the evidence is less convincing, although
some patients probably benefit.4

Green Lane Hospital has provided nocturnal support
ventilation (NSV) to occasional patients since 1990, using
bi-level positive airway pressure. This supplies positive
airway pressure at two levels, inspiratory (IPAP) and
expiratory (EPAP), to assist the patient’s own respiratory
effort. Despite evidence of benefit, funding of home non-
invasive ventilation in New Zealand is haphazard.1 At Green
Lane Hospital, this therapy has largely been provided from
other budgets.

We have noted numerous patients presenting with
respiratory failure due to obesity (the obesity-
hypoventilation syndrome, OHS). This is an unproven
indication for non-invasive ventilation. We decided to
review the provision and outcomes of home NSV therapy at
Green Lane Hospital.

Methods
All patients treated with home NSV before November 1999 (the date of
the review) were included. Cases were identified from the ventilatory
support service records, and more recently from a computer database.
Patients were included if they had been provided with a NSV machine for
home use, or if support had been provided for use of a NSV machine at
home. Patients using CPAP for obstructive sleep apnoea were not
included.

The ventilatory support service records and Green Lane Hospital
records were reviewed. Where available, other hospital records were also
reviewed. Information was collected on patient demographics, primary
and secondary diagnosis, comorbidities, ventilator settings, arterial blood
gases on treatment, reason for stopping treatment and outcome. Ethnicity
was recorded as stated in the case-notes. Patient addresses (the address at
the time of starting NSV) were geocoded and matched with an NZDep96
score if possible.

Results
111 patients were commenced on home NSV between
October 1990 and November 1999 (Table 1). In 59

patients, the principal cause of respiratory failure was
OHS. Four OHS patients also had another significant
cause of respiratory failure. Obesity-related hypoventilation
was thought to be a significant contributing factor in a
further three patients with other major disorders
(pneumonectomy, myotonic dystrophy, quadriplegia).
Other causes of respiratory failure included neuromuscular
disease (26 patients), kyphoscoliosis (19) and OSA without
evidence of OHS (8 - only two had respiratory failure due
to OSA alone).

Table 1. Patients treated with nocturnal support ventilation.

Total 111
Obesity-hypoventilation syndrome 59

Obesity-hypoventilation syndrome + OSA 39

Obstructive Sleep Apnoea (not OHS)* 8

Neuromuscular 26
Duchenne muscular dystrophy 8
Myopathy 6
Spinal injury/disease 6
Motor Neuron Disease 2
Unknown/Miscellaneous 4

Kyphoscoliosis 19
Thoracoplasty 5
Potts disease 4
Polio 3
Idiopathic 2
Associated neurological disorder† 5

Central apnoeas (all have other problems) 6

Lung disease‡ 7
COPD 4
Pneumonectomy 2
Asbestosis 1

Bridge to transplant 3
Cystic firbosis 2
Broncheictasis 1

Principal causes of respiratory failure in 111 patients are shown. Some patients
had more than one cause. *Most patients with obstructive sleep apnoea (OSA)
also had other causes of respiratory failure. Only two had pure OSA. †Several
patients had kyphoscoliosis due to a neurological disorder and both the skeletal
and neurological problems contributed to the respiratory failure. ‡Many more
patients had a component of asthma or chronic obstructive pulmonary disease.
Only included here if this was part of the principal cause of respiratory failure.
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Obesity-hypoventilation syndrome. The majority of
patients with OHS were either Maori (26) or Pacific Island
people (27, Table 2). Only seven were of New Zealand/
European ethnicity (including one also recorded as Maori
elsewhere in the notes). 63% were male. All were morbidly
obese (BMI>35 kg/m2). 39 patients (66%) had co-existing
obstructive sleep apnoea (OSA), 33 (56%) were transferred
to Green Lane Hospital following an acute-hospitalisation
elsewhere with respiratory failure. Sixteen of these had been
admitted to an intensive care unit (ICU). At least five others
had had previous ICU admissions.

There was a high prevalence of co-morbidity (Figure 1).
43 had evidence of right heart failure and 30 of these had
evidence of biventricular failure. Polycythaemia,
hypertension, gout and non-insulin dependent diabetes were
common. Cellulitis was also common (13) and often
precipitated the inital admission.

The median duration of NSV was 22 months (range 1-79)
at the time of review. 37 patients continue on treatment.
Some patients proved difficult to follow-up; two were lost
completely, eight did not attend their most recent
appointment and two were followed up at other hospitals.
Seven patients were transferred to CPAP treatment and five
decided not to continue NSV. One patient successfully
stopped NSV after aortic valve surgery. The mean (SD)
weight loss since presentation was 7.7 kg (19). Only two lost
sufficient weight to discontinue treatment, one of whom has
since re-presented with respiratory failure.

Four patients have died, one of acute on chronic renal
failure, one from obesity-related cardiomyopathy and two
probably from respiratory failure (one had refused to
continue NSV eight months previously, the other still had a
NSV machine but was thought to be non-compliant).
Non-obesity-hypoventilation syndrome patients. Patients
without obesity-hypoventilation syndrome were mostly of New
Zealand/European ethnicity (Table 1) and most had chest wall
problems - either kyphoscoliosis or neuromuscular conditions
(some patients had both). Three (one bronchiectasis, two cystic
fibrosis) received NSV as a ‘bridge’ to lung transplantation. Eight
patients had obstructive sleep apnoea, however, six of these had
other important conditions causing respiratory failure (three

neurological, two COPD, pneumonectomy). Ten patients had a
diagnosis of either asthma or COPD, but these were associated
with other disorders and not thought to be the major cause of
respiratory failure. Six patients had a central component to their
respiratory failure, but all also had other conditions (two
neuromuscular, asbestosis, COPD, stroke, cardiac disease).

The median duration of NSV in non-OHS patients was 35
months (range 2 - 108). 33 continue on treatment. Three
patients were intolerant or chose to stop. Two have had lung
transplants and in two patients NSV was no longer needed.
Fourteen non-OHS patients have died, five of whom had
progressive neuromuscular disease, five kyphoscoliosis and two
quadriplegia. It was difficult to be certain how many of these died
from progression of their original disease, respiratory failure or
from other disorders. Some died of respiratory infection, which
was probably due to problems with bronchial toilet. One died
after a major stroke.

Table 2. Patient demographics, nocturnal support settings and arterial gases.

OHS nonOHS*

n mean (sd) range n mean (sd) range p§

Age (years) 59 45.5 (11.2) 22-72 49 43.4 (17.7) 10-71 ns
Weight (kg) 59 152.3 (30.5) 100-240 38 67.8 (23.1) 27-143.5
BMI (kg/m2) 58 53 (9.9) 37.3-80.1 35 26.7 (8.6) 13.2-57.5

Acute presentation 33 (56%) 12 (24%) <0.002
ICU 16 (27%) 7 (14%) ns

Ethnicity
NZ/European 7 (12%) 38 (78%)
Maori 26 (44%) 8 (16%) <0.0001
Pacific 27 (46%) 3 (6%)

NSV settings†

IPAP (cmH2O) 59 21.2 (4.1) 10-28 49 17.6 (3.1) 10-22 <0.001
EPAP (cmH2O) 59 5.9 (1.72) 2-10 49 4.2 (1.6) 2-8 <0.001
Rate (breaths/minute) 56 18.5 (3.5) 10-26 49 17.8 (3.3) 10-24 ns
Supplementation oxygen 31 (53%) 11 (22%) <0.003

Morning arterial blood gases on treatment‡
pH 48 7.37 (0.048) 7.29-7.51 29 7.41 (0.047) 7.33-7.50 <0.001
pCO2 (kPa) 48 7.1 (1.0) 4.7-8.9 29 6.3 (1.)0 4.9-8.8 <0.002
pO2 (kPa) 48 9.1 (1.3) 5.6-12.1 29 11.1 (3.3) 5.6-18.3 <0.001
HCO3 (mmol) 48 30.0 (2.9) 22-38 29 29.6 (4.5) 22-43 ns

*Excludes 3 patients in whom OHS was thought to contribute to respiratory failure from other causes. †Final/latest NSV settings. ‡Latest arterial blood gas taken on waking
after overnight NSV. §pvalue comparing OHS to non-OHS. Significance tested using one-way ANOVA  for continuous variables and Chi-squared for categorical variables.
ns=not significant.

Figure 1. Co-morbidity in patients with obesity-hypoventilation
syndrome LHF=left heart failure, NIDDM=non-insulin dependent
diabetes mellitus, IHD=ischaemic heart disease.
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NSV settings and blood gases. The NSV pressures needed
in patients with OHS tended to be higher than in patients
with other conditions. Despite this, overnight ventilation
remained sub-optimal and morning PCO2 values were higher
(Table 2). The choice of inspiratory pressure (IPAP) was
generally a compromise between achieving adequate
ventilation and patient tolerance. The expiratory pressures
(EPAP) were more arbitrary. We tended to use low pressures
so that there was a large difference between IPAP and EPAP
to reduce the work of breathing.
Geocoding to NZDep96 scores. Ten patients had addresses
which could not be geocoded because they were rural delivery
addresses or PO Box numbers. The remainder were
successfully matched with an NZDep96 score (Figure 2).

Discussion
Green Lane Hospital has provided NSV services to the
upper half of the North Island and this review probably
includes the majority of patients within this region. More
recently services have been provided also by other centres
within the region. Nevertheless, demand for the Green Lane
service has been sustained (Figure 3).

Figure 2. NZDep96 scores. Patients adresses have been matched to
meshblocks from the 1996 census. Each meshblock is ranked
according to indices of deprivation from responses to the census
questions. Score 1 represents the least deprived areas and score 10
the most deprived. NSV=nocturnal support ventilation;
OHS=obesity-hypoventilation syndrome.

Figure 3. Number of patients commenced on NSV during each year
1990-1999. *Incomplete year (January-October inclusive).
NSV=nocturnal support ventilation.

A striking feature is the number of patients whose principal
cause of respiratory failure was OHS. The majority were
Maori or Pacific Island people and, although the population
served by Green Lane Hospital is difficult to define, this
appears greater than would be expected from the ethnic
composition of our population (approximately 15% and 5%
respectively). The prevalence of obesity (BMI >32 kg/m2) is
high in Maori (males 27%, females 28%) and Pacific people
(males 26%, females 47%), compared with New Zealand/
Europeans (13% in males and 17% in females).5 The extent
to which this contributes to the over-representation of
Maori and Pacific people is unknown.

Apart from its predilection for Maori and Pacific Islanders,
OHS is also associated with deprivation. The NZDep96
scores are based on data collected at the 1996 census. Each
census meshblock (a geographical area with a median
population of 90) is ranked according to nine indices of
deprivation.6 The areas are divided into deciles from the
least deprived (1) to the most deprived (10). Over half of our
OHS patients lived in areas ranked in the two most deprived
deciles (Figure 2). There was a more even distribution of
scores in the non-obesity-hypoventilation syndrome
patients, although these also tended to cluster at the higher
scores. The NZDep96 profile for Maori and Pacific Island
people in general is skewed to the right (P Crampton -
personal communication), but the distribution seen here is
more extreme than expected. Whereas the association of
deprivation with obesity-hypoventilation syndrome does not
prove causality, there are many possible reasons for the
association. Poverty leads to poor eating habits.7,8 Maori and
Pacific Island people, and those living in the most deprived
areas are most likely to report being unable to afford to eat
properly.5 Poverty may also contribute to the patients’
difficulty in losing weight and explain some of the problems
they have with regular follow-up.

Patients with OHS tended to present late, and frequently
in extremis. Often the presentation was precipitated by an
infection, such as cellulitis. Respiratory infection was also
commonly reported, but it was difficult to determine the
accuracy of this diagnosis. These patients had a high
incidence of significant co-morbidity, the extent of which
might have been underestimated since we did not have
access to all case notes from referring hospitals.
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Our choice of inspiratory pressure (IPAP) was generally a
compromise between achieving adequate ventilation and
patient tolerance. We tended to use low expiratory pressures
(EPAP) so that there is a large difference between IPAP and
EPAP to reduce the work of breathing. On the other hand,
OHS is closely associated with OSA and the EPAP pressures
we used may have been too low to prevent upper airways
collapse. Our experience is there is little benefit in using
higher EPAP pressures, but we are unaware of studies on
this issue.

Despite the severe clinical status of these patients and the
difficulty in maintaining adequate ventilation, the mortality
was surprisingly low. Only four patients are known to have
died, and only one may have died of respiratory failure while
on NSV. In fact, this patient was probably non-compliant
with treatment. This suggests that NSV may improve
survival in severe obesity-hypoventilation syndrome.

NSV is not currently funded within the Auckland region.
Hence treatment has been offered only to severely ill
patients in whom cheaper alternatives, such as nasal CPAP,
have failed or were unlikely to work. The cost of the
machine, maintenance and follow-up is estimated at $2000-
$2500 per patient per year.

The involvement of culturally appropriate support workers
may help to improve follow-up and weight reduction. We
note with concern that the prevalence of obesity is
increasing,5 and this is likely to result in an increased
prevalence of OHS.

In conclusion, NSV services in the upper half of the North
Island are mostly unfunded. They have been provided to

patients when there is no alternative. OHS is the most
frequent cause of respiratory failure requiring  NSV. This is
primarily a condition of Maori and Pacific Island people and
is associated with deprivation and significant co-morbidity.
Although this is not one of the accepted indications for non-
invasive ventilation, and whilst there is no unequivocal
evidence of benefit, patients with OHS appear to have done
surprisingly well on NSV. Attempts at weight reduction,
however, have generally been unsuccessful. These patients
would likely benefit from a comprehensive, fully funded
ventilatory support service.
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Abstract

Aims. First, to investigate the effect on Canterbury
rest  home res idents  of  nat ional  pol icy making
influenza vaccination free for those aged 65 years and
over. Second, to assess rest home staff influenza
vaccination coverage.
Methods. A comparison of influenza vaccination coverage
in Canterbury rest home residents during 1996 and 1997
was conducted. Subgroups of rest homes were formed in
1997 to minimise the bias introduced through conducting a
coverage survey in 1996. Staff vaccination coverage was
also assessed in 1997.

Results. Influenza vaccination coverage of Canterbury rest
home residents was 74% in 1996 and 76% in 1997. Staff
vaccination coverage was 21% in 1997. Significantly more
staff were vaccinated in rest homes that offered free
influenza vaccination to their staff.
Conclusions. The free influenza vaccination policy had no
measurable impact on Canterbury rest home residents’
vaccination coverage. This may be due to a ceiling effect of
previously high coverage. Coverage was low amongst rest
home staff. Providing the vaccination free of charge might
improve staff coverage.

NZ Med J 2000; 113: 503-5

Influenza is associated with significant morbidity and
mortality. In New Zealand, there were 9000 discharges for
pneumonia and influenza during 1994.1 During the period
1983 to 1993, an average 12 deaths per 100 000 population
were reported as being due to influenza.2 For every death
recorded, another 7.7 deaths due to influenza occurred, but
were not recognised.3 As such, elderly people are over-
represented in mortality attributable to influenza.4

In 1996, the Public Health Commission’s advice to the
Minister of Health set a target that the proportion of the at-
risk population receiving annual influenza vaccination
should be increased to at least 75% by the year 2000.3 The
two main groups at-risk are those 65 years and over and

those with a chronic medical illness.5,6 In 1996, the Minister
of Health announced that influenza vaccination would be
offered free to people aged 65 years and over from March
1997 to raise coverage levels toward the target.7

Rest home residents are at increased risk of complications
of influenza8 and, within New Zealand, annual influenza
vaccination is recommended for them.5 Two previous studies
have documented influenza vaccine coverage in New
Zealand rest homes. One was conducted before the 1990
influenza season in residents of stage 1 rest homes in
Wellington. Influenza vaccination histories were available
for 139 residents, 28% of whom had been vaccinated.9 An
Auckland study found that 31% of local rest home residents
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received the influenza vaccine in 1992, and this increased to
41% in 1993, after an education programme.10

There is some evidence that influenza vaccination
coverage is improving in New Zealand. In 1989, there were
23 doses of influenza vaccine sold per 1000 population,
compared with 64 doses per 1000 in 1995.11 However, these
data do not provide specific information about vaccine
coverage in those aged 65 and over.

Vaccination of staff has the potential to reduce the
impact of influenza on rest home residents12 and to prevent
infection in health care professionals.13 Influenza
vaccination of rest home staff is also recommended within
New Zealand.5

This study investigated the effect on Canterbury rest
home residents of the national policy making influenza
vaccination free for those aged 65 years and over. A
secondary aim was to assess rest home staff influenza
vaccination coverage.

Methods
Two groups of Canterbury rest homes participated in the two years of
the study. The rest homes labelled cohort A participated in both 1996
and 1997, while cohort B rest homes participated only in 1997. This
design minimised the potential bias resulting from contact with rest
homes in 1996. All rest homes were eligible to participate in both
years. During 1996, a questionnaire was posted to rest homes on May
1 and influenza vaccination coverage was assessed only in rest home
residents. In 1997, vaccination coverage was measured twice (during
the weeks May 5 to May 11 and July 14 to July 20) and both resident
and staff influenza vaccination status were assessed. In both years, a
single staff member at each home was responsible for completing the
questionnaires.

During 1997, data recorded included: rest home band (bands 1-3
represent increasing levels of resident dependency, and band 4 homes
cater for dementia patients); whether a staff influenza vaccination subsidy
was offered and, if it was, whether it was full or partial; rural or urban
location of the rest home; rest home cohort (A or B) and the sampling
period. Data were stored and analysed using Epi Info version 6.04.14

Influenza vaccination coverage data were analysed using a logistic
regression model that allowed for the clustering effect resulting from
using rest homes as the unit of sampling and controlled for confounding
variables.15

The study had 80% power to detect either a rise in coverage from 74%
to 86%, or a fall in coverage from 74% to 62% at the 5% significance level.

Results
In 1996, 48 of the 60 eligible rest homes participated in the
initial survey. In 1997, 33 of these 48 rest homes (cohort A)
participated again. 40 of the remaining 52 rest homes (cohort
B) participated in 1997. During 1996, 74% of rest home
residents received influenza vaccination. 76% overall were
vaccinated in 1997 (Table 1). There was no significant
difference in the influenza vaccination coverage between 1996
and cohort B rest home residents in 1997 (adjusted odds ratio
0.8, 95% CI 0.5, 1.4). Vaccination coverage was significantly
lower in female residents (74% versus 82%, adjusted OR 0.7,
95% CI 0.5, 0.9).

Table 1. Influenza vaccination in rest home residents: 1996 versus
1997 coverage.

Cohort Number of Number of Number of vaccinated
rest homes residents residents (%)

1996 survey 48 1340 1005 (74%)

1997 survey 73 1973 1499 (76%)
(cohort A and B)

1997 survey 33 891 731 (82%)
(cohort A)

1997 survey 40 1082 768 (71%)
(cohort B)

In 1996, 60% of rest homes achieved at least 75% influenza
vaccination coverage. In 1997, 67% achieved that target
(82% of cohort A homes and 55% of cohort B homes). The
distribution of vaccination coverage for the two years is
shown in Figure 1.

Among the 1782 staff in participating rest homes in May
1997, influenza vaccination coverage was 21%. Significantly
more staff were vaccinated in the rest homes that offered
influenza vaccination to staff free of charge, compared with
those homes that did not (adjusted OR 3.2, 95% CI 1.8, 5.6
Table 2).

Table 2. The effect of staff influenza vaccination subsidy on rest
home staff influenza vaccination coverage.

Vaccination Number of Number of
subsidy staff vaccinated staff

(%)

Nil 900 135 (15%)
Partial 224    38 (17%)
Full 658 230 (35%)

Discussion
The results of this study suggest that the introduction of free
influenza vaccination for those aged 65 years and over had
little impact in terms of increasing coverage among
Canterbury rest home residents.

Participating rest homes were split into two groups in
1997 to minimise the bias resulting from contact with rest
homes in 1996, while maintaining adequate power. The
effectiveness of the free vaccination policy was assessed by
comparing vaccination coverage in cohort B rest homes
(that did not participate in 1996) with vaccination
coverage in 1996, and no significant difference was found.
This apparent lack of impact of the policy could possibly
be explained by the relatively high vaccination coverage
existing in Canterbury rest home residents, compared to
other regions,9,10 before the introduction of free
vaccination. Others have identified such a ceiling effect
with influenza vaccination coverage.16

This study has limitations. It was unable to control for any
temporal changes other than the introduction of the free
vaccination policy, such as increased marketing of the
vaccine. In addition, those homes with higher influenza
vaccination coverage might have been more likely to
participate. However, the similarity in participation rates
would suggest the effect of any such differential bias would
be small. The overall effect of any biases inherent in the
study would have been to increase estimates of vaccination
uptake in the second year of the study, but no significant

Figure 1. Distribution of resident vaccination coverage by rest
home: 1996 and 1997.
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increase in vaccination coverage was demonstrated. The
finding of a significantly lower coverage in female residents
is unlikely to be explained by study bias, and the reasons for
this gender difference are unclear.

In 1997, 33% of rest homes did not meet the target of
75% vaccination coverage in rest home residents. A need to
shift the vaccination coverage curve towards the right still
exists and strategies for such a shift require exploration.
Overseas studies suggest that recommendation from a
primary care provider is a strong predictor of influenza
vaccination uptake.17,18 Further local research could help
identify more effective strategies to encourage primary care
providers to recommend influenza vaccination to at-risk
groups, as well as information on those groups’ knowledge
and attitudes about influenza vaccination.

The study showed that staff vaccination coverage was low.
This is of concern since a study in a similar population
demonstrated that staff influenza vaccination coverage had a
greater impact on reducing residents’ mortality rate from
influenza and its complications than did residents’
vaccination coverage.12

The study also provides some evidence that the provision of
free influenza vaccination by rest homes increased staff
vaccination coverage. These data should be interpreted with
caution since they were based on self-report and were not
independently validated. Furthermore, staff in only 73 of 100
eligible rest homes participated. However, these biases would
tend to mean that staff vaccination coverage was over, rather
than underestimated. Even if provision of free influenza
vaccination does enhance staff coverage, other methods should
also be explored, since this study found that coverage amongst
staff offered free influenza vaccination was still suboptimal.

Rest home staff influenza vaccination coverage in
Canterbury may not be typical and measurement in other
regions would be useful. It is likely, however, that low staff
vaccination coverage is a nation-wide phenomenon which is
contributing to outbreaks in facilities for care of the elderly.19

In summary, in Canterbury where there is high influenza
vaccination coverage in rest home residents, but low

coverage in rest home staff, it would be most productive to
concentrate efforts towards increasing staff vaccination
coverage.

In areas with both low rest home resident and staff
vaccination coverage, efforts should be directed towards
increasing coverage in both groups.
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Medical law conference
It saddens one to see the manner in which the
‘market place’ ideology of the last decade has
now taken over postgraduate education. A two
day symposium on 21, 22 November (2nd
Conference on Medical Law) is costed at
$1795.38, together with a third day workshop at
$2581. On top of this will be at least one night’s
accommodation and travel costs to Wellington.
Very few young lawyers, health professionals or
PhD students could afford such huge fees. The
conference is organised and run, not by a
University Department, but by Business
Information in Action.

I wonder whether the New Zealand Medical
Association (as one of the sponsors) really
believes that learning opportunities for doctors
should be developed and run for profit and
shareholder gain? Or should we be more
cognisant of the Hippocratic principles of
teaching our students “to teach them this art, if
they should wish to learn it, without fee or
stipulation” (Francis Adams version).

DW Beaven,
Professor Emeritus,
Christchurch School of Medicine.

Response
The NZMA shares Professor Beaven’s concerns
that the public sector no longer holds
conferences in key areas such as health strategy,
medical law etc. However, these conferences are
being run by private conference organising
companies, and they are often valuable forums.
The NZMA has, on occasion, been asked to
endorse (not sponsor) conferences which, in our
view, provide a worthwhile and relevant
programme.

We acknowledge that most professionals,
including doctors, cannot personally afford to
attend them. But many professionals are funded
by public and private sector organisations to
attend. The NZMA certainly does not view
these conferences as being a prime source of
post-graduate education or CME for doctors.

The NZMA, as a member-based
organisation, also cannot afford to pay these
fees. Instead, we gain attendance and
consequent exposure of our views by offering
speakers and, in some cases, endorsing the
conference.

Pippa MacKay,
Chairman,
NZMA.
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