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It was predicted that at 2400 hours on 31 December 1999,
hardware and software will cause hundreds of millions of
computers to pause for a zillionth of a second and then they
will either continue normally, stop or behave in an erratic
manner. The latter predictions made by computer gurus
stem from the billions of computer programs and microchips
which only read the last two digits of the year or cannot
process the date 01 01 2000.

While the nationwide concern about the collapse of
essential services has failed to occur the tick-over of the
millennium has brought with it a multitude of new problems
which will  impact on the health and well-being of society.
Some of these effects already identified include
overpopulation, distortions in patterns of wealth and
resources, the greenhouse effect and a major change in the
demographic structure of the population. Unlike the Y2K
computer bugs which are glitches in software or hardware
and which are remediable, the second generation Y2K bugs
are difficult, if not impossible to remedy without massive
government or international intervention.

While all of these problems are genuine causes for
concern, the ageing of the New Zealand population,
especially the baby boom after the Second World War, is
inevitable and will have social, economic and health
ramifications. The increasing neurological, physiological and
cognitive deficits especially dementia, which are associated
with increasing age will have profound effects on the social
dynamics, and health and well-being, of hundreds of
thousands of New Zealanders. One social behaviour which is
universally undertaken by the majority of New Zealanders
and which is extremely vulnerable to the effects of dementia
is motor-vehicle driving.

Statistics New Zealand predictions show that in the year
2000, people aged 65 and over will make up approximately
12% of New Zealand’s population1 and this figure will grow
to 19% by the year 2030. As the proportion of New
Zealand’s population who are 65 and older increases, relative
to the general population, there will be a corresponding
increase in the percentage of drivers who are in this age
group. One estimate2 suggests that by the year 2000, 28% of
the driving population in the United States will be over the
age of 65 and this will rise to nearly 40% by the year 2050.

Older individuals also have a greater likelihood of injury,
hospitalization and death following an automobile crash than
younger individuals3 and two-car, motor-vehicle accidents
involving older drivers are more likely to be fatal,2 by a
factor of 3.5. Overseas data also suggest that motor-vehicle
accidents are a major reason for admission to accident and
emergency services and are a leading cause of death for both
younger and older drivers.4

Effects of the ageing process on driving skills
Older people have significantly higher accident rates than
middle-aged persons, when the distance driven is taken into

account.3 This increase in unsafe driving may be partly the
result of normal physiological changes accompanying ageing
and partly the result of the increasing sequelae of medical
diseases which affect driving skills.

With increasing age there are a number of changes to
sensory systems, with vision being particularly relevant to a
discussion of driving ability (see Sivak5 for an excellent
summary of the visual perception literature with respect to
older drivers). With increasing age the visual image is
degraded by discolouration and thickening of the lens. In
addition, eye movements and glare recovery are slowed, and
peripheral vision, useful field of view, visual acuity and
contrast sensitivity all decline with age.5 The occular muscles
atrophy and this slows the eye’s ability to accommodate,
fixate and adapt to changing light conditions.6

In all complex tasks, the neurocognitive abilities involved
include, attention, visuospatial abilities, motor skills,
judgment, memory and sequencing and information
processing, and these are also involved in driving.7

Perceptual skills appear to be particularly important for
driving and have been cited in numerous studies8 as being
impaired in those older adults with reduced driving ability.
In addition, decreased reaction time has been correlated with
slower performance on driving tasks.9 Age-related changes in
movement control, speed and execution have been
demonstrated to affect driving skills in older adults.10

The likelihood of the presence of multiple medical
conditions as well as multiple medications, both of which
can have an impact on driving, is higher with increasing age.
Cardiac disease, dementia, diabetes, Parkinson’s disease and
strokes all have an increased incidence with increasing age
and have been linked with either impaired driving ability or
vehicle accident rates.11-14 One US study found more than
80% of individuals over the age of 65 take one or more
prescribed medications.15 While research clearly shows a link
between certain medications (e.g. anxiolytics, tricyclic
antidepressants and hypnotics) and impaired driving ability
and increased risk of accidents,16 physicians may be unaware
of the driving habits of their patients when they are
prescribing medications.17

Driving and dementia
The prevalence of dementing conditions in New Zealand is
estimated at 7.7% of all people over the age of 65.18 By
decile, prevalence rises from 3.8% in the 65-74 age-group to
40.4% in those aged over 90, which is approximately a
twofold increase for every additional 5.1 years of age. It is
estimated that in New Zealand the prevalence of dementia
will increase by nearly 100% between 1992 and 2016.
During this same time period, there will be an increase in
the size of the general population of between 18 and 26%.19

In a study of patients with Alzheimer’s disease presenting at
an outpatient clinic, 22% were driving with no difficulty,
23% were driving with difficulty (by care-givers’ report) and
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55% had ceased driving altogether.20 In another study of
patients with Alzheimer’s disease who continue to drive, at
least a third will have had an accident or near-accident in the
preceding six months.21 The annual accident rate among
patients with Alzheimer’s disease who drive is 2.5 times
higher than that seen in non-demented elderly drivers.22 In
these accidents the driver with dementia is nearly always
found to be at fault.23

However, strong arguments have been put forward for the
presence of a dementing disorder not to be an automatic
indication for prevention of driving.24 Several studies have
failed to find deterioration of driving skills in a significant
percentage of  patients with dementia. In fact, the risk of an
accident approximates that of the general population in the
first two years of dementia.22  Alzeheimer’s disease is a
progressive dementing disorder and one in which the rate of
progression can vary considerably. This results in variability
in the degree of disability experienced by an individual. Such
individual differences in functioning suggest that direct tests
of driving competence rather than the diagnosis per se may
be a better criterion for gauging driving ability.22

In-car road tests
Testing older drivers on the road appears to be the most
direct and valid method for assessing potential driving
difficulties in a systematic and standardized manner.7 These
studies have demonstrated that many older drivers are
perfectly capable of driving safely. Carr et al25 compared
driving skills across three age groups including healthy
elderly, aged 65 and over. Older adults were found to make
the fewest errors on a standardized, in-car road test and their
specific driving skills were judged to be either superior or
unchanged in comparison to both young and middle-aged
drivers. In a similar test of in vivo driving skills, Fitten et al26

found that older, healthy adults performed similarly to
younger drivers. These “healthy” older drivers were
carefully screened for perceptual, cognitive and executive
dysfunction in these studies.

Research has indicated that higher accident rates in older
adults are associated with specific driving behaviours such as
failing to yield the right of way, responding inappropriately
to traffic lights and signs, and inability to negotiate
intersections (e.g. Hunt27). Moreover, driving researchers
have found specific driving errors to occur in older drivers
with dementia and these include geographic disorientation,
driving the wrong way at roundabouts and driving too
slowly.12,20

In assessing driving capability, opinions from family
members as well as the patient are often sought. In a study
of mildly demented patients with Alzeheimer’s disease,
Hunt et al27 found that neither self-assessment nor care-
giver perceptions of driving ability consistently predicted
driving performance in their sample. These studies lend
additional support to the suggestion that structured, in-car
driving assessments may be critical in helping determine
competency to drive among the elderly. However, such in
vivo driving studies often show considerable overlap in the
performance of demented and non-demented driver
groups, and this confirms that a proportion of patients with
early dementia may have intact driving skills. Thus the
utility of the examination of actual driving performance,
while great, cannot be the sole indicator of driving
competence.

Secondary risks to loss of driving privileges
Many Land Transport Safety Authority (LTSA) and other
New Zealand Government policy documents clearly refer to
driving as a privilege rather than a right. However, obtaining

a driver’s licence can bring both personal and interpersonal
gains that are lost if one is no longer able to drive. Obtaining
a driver’s licence is a rite of passage for the young and
represents a significant increase in both independence and
responsibility. Being licensed to drive a car gives an
individual access to necessities for daily living (including
health care – particularly medical appointments), as well as a
means of socializing and participating in community
activities. An Automobile Association survey in the UK
found that 77% of drivers over the age of  55 perceived
driving as essential or very important.28

In New Zealand nearly a third of those aged 65 and over
live in either minor urban areas or rural centres, and the
growth of the elderly as a percentage of total population is
highest in these areas.1 Rural areas do not have widespread
public transport systems and older individuals who cannot
drive may find it difficult to carry out their daily routine. If
the newly disqualified driver represented the sole driver in a
family group, this could have severe consequences for the
group. Many older adults are already performing driving
duties as part of general caregiving responsibilities for a
functionally impaired relative or acquaintance.29 In these
cases there may be a real reluctance among family to report
questionable driving behaviour in the absence of viable,
alternative transport.

Cessation of driving may also lead to an increase in
depressive symptoms. Marottoli et al30 surveyed non-
institutionalized elderly in a large epidemiological study
cohort. After adjusting for socio-demographic and health-
related factors, cessation of driving was among the strongest
predictors of increased depressive symptoms. The
association between depressive symptomatology and
functional disability is bidirectional, in that either one can
lead to, or result from, the other. Thus the loss of driving
ability can lead to depression, which can in turn further
decrease functioning in an older individual.

Medical fitness to drive and the licensing system
Registered medical practitioners (or registered optometrists
and ophthalmologists) currently have a legal requirement
under the Transport Act 1986, (Section 45A Vehicle and
Driver Registration and Licensing) to advise the Director of
Land Transport Safety of cases where the mental or physical
condition of a licence holder is such, that in the interests of
public safety, he or she should not be permitted to drive, or
should have only limited driving privileges. Such advice is to
be given in writing and as soon as practicable, and should
include the grounds on which it is based and preferably, a
specific diagnosis.

Dementing conditions are specifically cited by LTSA as
being problematic, in that there is no single criterion in
these conditions to act as a determinant of fitness to drive. It
is also noted that early cognitive changes associated with
disorders such as dementia may not be apparent in a normal
clinical medical examination. Particularly in the early stages
of suspected conditions, an “off-road” evaluation of driving
skills by an occupational therapist trained in driving
assessment is recommended. As judgment is particularly
affected in such disorders, failure to acknowledge declining
driving skills by the patient may necessitate involvement by
family members to ensure the patient does not drive. Indeed,
research has shown that self-regulation is not a realistic
strategy to reduce risk among older drivers.31

Evaluating the ability of a patient to drive may place the
health professional in a compromised position. While
professionals are used to taking an advocacy role,
particularly with patients who may not be able to speak out
for themselves, the draft LTSA guidelines specifically
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discourage physicians from taking such a role with respect to
driving evaluations. However, some physicians call on their
peers to take on such a role for their patients. The reality is
that there is a degree of subjective evaluation involved in
making such a determination, and the reaction from the
patient and/or family members can be quite strong and may
irretrievably damage the relationship with the patient. Yet
research has shown that patients with Alzheimer’s disease
tend not to stop driving until an accident occurs or until
someone forcefully intervenes.12,21

Interdisciplinary contributions to improved
driver safety
Recently, attention in the literature has been drawn to the
distinction between policing and enabling older drivers.4

While many publications in both the research and public
policy literatures list ways of recognizing those who should
not drive, guidelines to facilitate driving in older adults are
difficult to locate and much can be done to enable older
drivers at various functional levels to continue to drive
safely. Patients may benefit from appropriate interventions
to improve driving safety and comfort, and can often return
to driving after specialized rehabilitation. Thorough
neuropsychological assessment of domains such as attention
and judgment may help identify those patients with very
mild Alzheimer’s disease who can still drive safely.27

A multidisciplinary assessment may assist in maximizing
driver safety, especially in older adults. Rehabilitation
psychologists and occupational therapists may offer older,
functionally-impaired drivers modifications either to vehicles
or to driver skills which can facilitate driving.
Neuropsychological evaluations can assist in determining
levels of impairment across a wide range of cognitive skills
required for safe driving. Careful assessments by general
practitioners of older drivers, including complete medical
and driving history, physical, functional and mental status
examinations and review of medications can lead to clinical
suggestions which might improve current driving safety.
Finally, in-car driving assessments by qualified occupational
therapists can offer possibly the best evidence of whether an
older patient is able to drive in a full or limited capacity, or
whether continued driving is deemed inappropriate. In the
latter eventuality, social work service intervention may be
invaluable in allowing the patient and his or her family to
cope with their changed circumstances. Given the many
possible deleterious physical, psychological and social effects
of a cessation to drive, accurate assessment of older drivers is

of great importance. The continued increase of this age
group as a percentage of the population in New Zealand
necessitates careful consideration of these issues as we enter
the new millennium.

Nancy Pachana, Nigel Long,
School of Psychology,
Massey University,
Palmerston North.
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Gallstones place significant demands on surgical services in
New Zealand. In other Western countries gallstones are
mainly composed of cholesterol1 and increase with age.2-10

Other reported risk factors for gallstones include family
history, female gender, increased body mass index (BMI),
family history of gallstones, hypertriglyceridaemia, low
alcohol intake and parity in females.2,11-13 The prevalence and
risk factors for gallstone formation in New Zealand have not
been previously investigated. Most gallstones are silent and
never cause symptoms.14 With the increased use of
ultrasound scanning, gallstones are frequently seen as part of
the examination of the abdomen. It can be tempting to
ascribe non-specific abdominal symptoms to gallstones but
symptoms often persist after cholecystectomy.

In an earlier study we demonstrated that gallstones were
more common in diabetic subjects compared to age- and
sex-matched controls randomly selected from the general
population.15 In this study we analyse the risk factors for
gallstone formation in the control group and their clinical
significance.

Methods
One thousand names were randomly generated from the Christchurch
electoral roles and subjects were sequentially contacted by telephone or
letter until 300 subjects were recruited. This investigation was part of a
study looking at diabetes and gallstone disease.15 The recruited patients
were age-and gender-matched to the diabetic study group, whose ages
ranged between 30 and 75 years. Each participant completed a
questionnaire, provided a fasting blood sample and underwent an
ultrasound examination of the gallbladder, if cholecystectomy had not
been performed. The ultrasound scan was performed using an
AcusonXP10 machine with a 3.5-Mhz phased array sector probe. Results
were reported as normal, non-visualisation of the gallbladder or
gallstones. Gallstone disease (GSD) was defined as previous
cholecystectomy or gallstones seen in the gallbladder on scanning.
Subjects were asked to report symptoms of heartburn, belching,
indigestion, nausea, regurgitation, fatty food intolerance, fullness with
eating or vomiting attacks, and grade these mild , moderate or severe.
Abdominal pain was specified by site (epigastric, left upper quadrant,
right shoulder, right upper quadrant, back, sternal or other) and graded as
mild, moderate or severe.

The relationship between gallstones and putative risk factors was
analysed using the chi-squared test, analysis of covariance (ANCOVA) or

analysis of variance (ANOVA) as appropriate. The Kruskal-Wallis,
nonparametric test was used to compare symptoms scores between those
with GSD and those without. Multiple logistic regression was used to test
the independent associations of potential risk factors for gallstone
formation seen on univariate analysis.

The study was approved by the Christchurch Hospital Ethics
Committee.

Results
From the one thousand names randomly generated from the
electoral roll, 961 were contacted until the required number
had been recruited. Two hundred and sixty-nine subjects
were non-contactable, either because they lived outside the
study area (132), could not be traced (131) or were deceased
(6). Of the 692 eligible subjects who were contacted, 91
declined to participate, 143 subjects were outside the age
range and 140 were not included because the number of
controls in that age group had been already reached. Of the
318 who participated, there were 169 females and 149 males
(age range 29.5-77.7 years) and all except seven were of
European descent.

The overall prevalence of gallstone disease (GSD) defined
as a positive scan or previous cholecystectomy, was 20.75%.
There was an increase in gallstone disease with age (Figure
1). The mean age of the subjects with GSD was 62.0 years
compared to 53.7 years for those without GSD (p<0.001).
Although the frequency of GSD was higher in females
(23.1%) than males (18.1%), this difference was not
statistically significant (Figure 2; p<0.3 ).

Risk factors associated with GSD on univariate analysis
included, family history of gallstones (p<0.001) and BMI,
(26.53) for those with GSD compared to (25.38) for those
without GSD (p<0.05). However, after correction for age,
BMI was no longer significant. In females,  more than three
pregnancies was associated with GSD (p< 0.05). Alcohol did
not correlate with GSD in males but, after age correction,
was protective for gallstones in females (p<0.02, ANCOVA).
Multiple logistic regression was done using variables that
were statistically significant on univariate analysis including,
age, family history, alcohol and gender/pregnancy. Of these

Aims. To determine the frequency, risk factors and clinical
significance of gallstones in a New Zealand population.
Methods. One thousand names were randomly selected
from the Christchurch electoral rolls to recruit controls for
a study on the prevalence of gallstones in diabetics. Three
hundred and eighteen subjects (169 females, 149 males)
were recruited and in this study we analyse this control
group for gallstone disease. All subjects completed a
questionnaire, provided a fasting blood sample and
underwent an ultrasound examination of their gallbladder
unless they had previously undergone a cholecystectomy.
Results. Overall gallstone disease, defined as previous
cholecystectomy or a positive scan for gallstones was seen
in 20.75% of the 318 subjects recruited. Gallstone disease
was more frequent in females (23.1%) compared to males
(18.1%) but this difference was not statistically significant.

For both genders there was a significant increase in
gallstones with age. On univariate analysis, risk factors for
gallstone disease included age, increased body mass index,
family history of gallstones and decreased alcohol intake in
females. However, only age and family history were
significant on multiple logistic regression. There was no
difference in the frequency of dyspeptic symptoms or
abdominal pain between those with or without gallstones
confirmed on scanning. The ratio of cholecystectomy to
silent gallstones was higher in females (46.2%) than in
males (22.2%).
Conclusion. Gallstones are prevalent in the New Zealand
Community (20.8% overall). Risk factors are increasing age
and family history. Gallstones detected on scanning were
not associated with an increased incidence of dyspeptic
symptoms or abdominal pain.
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variables, only age (p<0.001) and family history (p<0.01)
were  significant. Other putative risk factors for gallstone
formation such as serum triglycerides and cholesterol
showed no significant association. The proportion of
subjects who had undergone cholecystectomy in relation to
total GSD was much higher in females 18/39 (46.15%)
compared to males 6/27 (22.2%) p<0.05 (Figure 2).

There was no increase in non-specific abdominal symptoms
between those with and without gallstones demonstrated on
ultrasound scanning. Surprisingly, subjects with gallstones
had less nausea (p<0.05). Subjects with gallstones detected
by ultrasound experienced no increase in frequency of
abdominal pain nor increase in severity of pain.
Furthermore, there was no gender difference in symptom
profile although there was a trend to more females with
gallstones reporting episodes of severe right upper quadrant
pain: 3/21 compared to 0/21 for males: (p< 0.07).

Discussion
As in other Western countries, gallstones are common in
New Zealand, with prevalence increasing with age (Figure 1).
Numerous risk factors have been identified for gallstone
formation.2,11-13 Of these age, family history and parity greater
than three were identified as risk factors in this study. We did
find a slightly higher prevalence of gallstones in females but
the difference was not statistically significant. The protective
effect of alcohol on gallstone formation was confirmed in this
study in that females without gallstones had a higher alcohol
intake than those with stones. Serum triglycerides and BMI
have been previously identified as risk factors for gallstones

but after correction for age, BMI was not significant in this
study and triglycerides showed no association. The majority
of gallstones detected were silent which is in agreement with
studies in Italy (males), Norway and Denmark which showed
that the frequency of abdominal pain and non-specific
abdominal symptoms were no higher in those with gallstones
compared to those without.4,6,7 However, three Italian studies
reported increased episodes of biliary colic but no increase in
non-specific symptoms in those with stones detected on
ultrasound.2,3,5  In agreement with other studies,2,6-9 we
observed that females have a higher rate of cholecysectomy
relative to total GSD compared to males (Figure 2). A
possible explanation for this is that more females with
gallstones in the Grepco study3 complained of biliary colic
than males and in our study there was a trend towards
increased right upper quadrant pain in females. Furthermore,
in the Micol study females who had undergone
cholecystectomy retrospectively reported more episodes of
biliary colic prior to cholecystectomy than males.2 We did not
review symptoms prior to cholecystectomy.

In a longitudinal study Gracie and Ransohoff found that
only 18% of subjects developed biliary problems over a 15-
year follow-up.14  Similar findings were reported by other
groups and it is generally recommended that silent stones
should not be removed.16,17

In conclusion, GSD is common in New Zealand, increases
with age and the majority would appear to be silent stones.
Females with gallstones are more likely to undergo
cholecystectomy than males. Age and family history were
risk factors for gallstones on multiple logistic regression.
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Figure 1. The percentage of gallstones in males and females detected
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Between 1988 and 1992, there was an average of 250 cervical
cancer cases and about 100 deaths from cervical cancer each
year in New Zealand.1 Cervical screening has been
demonstrated to be successful in reducing cervical cancer
incidence through the detection and treatment of high grade
precancerous and early microinvasive cervical squamous
lesions.2 There is also evidence that the best method to
achieve this is by an organised cervical screening programme
which includes identification of the target population,
invitations to attend for screening, referral systems for
women with abnormalities, facilities for diagnosis and
treatment and quality control.3

The National Cervical Screening Programme (NCSP)  and
the regional Otago Cervical Screening Programme (OCSP)
were established in 1991. For a cervical screening programme
to be effective, coverage should be at least 85% of eligible
women within the recommended normal screening interval.4
In New Zealand the aim is to reach the 85% target by the
year 2000.5 The New Zealand cervical screening guidelines
recommend that every sexually active women, aged 20-69
years, should have three-yearly cervical smears, providing
results are normal. Screening can cease earlier for women who
have had a total hysterectomy for a benign condition with no
previous abnormal cervical cytology.6

Registers, both general practice and cervical cytology
registers, are an integral part of New Zealand’s NCSP. While
both these types of registers have service functions, the cervical
cytology register also has important monitoring functions.
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These include the provision of ‘epidemiological information for
monitoring of (and evaluating) the whole programme,
including identification of groups of women not being reached,
as well as trends in various abnormalities over time.’7

While there have been two NCSP statistical reports
published8,9 neither reviewed data for a three year screening
round. The first report was completed after the national
programme had been in operation for just over one year.
The second report used data for all years until 30 June 1994.
These reports included data from the years prior to the
introduction of ‘opt-off’ legislation, when fewer women were
enrolled with the NCSP. An amendment to The Health Act
1956 minimised the effort required of women and smear
takers to enrol women on to the NCSP. After 1 July 1993
the number of women participating in the NCSP increased
significantly.

The OCSP was evaluated for the three-year period
immediately following the introduction of the ‘opt off’ clause - 1
July 1993 to 30 June 1996. The aim was to evaluate the
functioning of the cervical screening programme using indicators
of expected outcome. We were also able to investigate whether
all data required for ongoing monitoring were available from the
National Cervical Screening Register (NCSR).

Method
Non-identifying data for women aged 20-69 years, by five-year age
groups, were obtained from the NCSP following ethical approval from
the SRHA Ethics Committee (Otago). Screening coverage, short interval

Aim. To evaluate progress of the Otago Cervical Screening
Programme towards achieving its goal of reducing cervical
cancer incidence and mortality using data routinely
collected by the National Cervical Screening Register
(NCSR), and to investigate whether all data required for
this task are available from the NCSR.
Method. Non-identifying data for Otago women aged 20-
69 years were obtained from the New Zealand National
Cervical Screening Register for the period 1 July 1993 to 30
June 1996. For each five-year age group, proportion
screened in three years, short interval re-screening estimates
and age-specific reporting rates for squamous atypia of
uncertain significance (ASCUS), low-grade intraepithelial
lesions (LGIL) and high-grade intraepithelial lesions
(HGIL) were calculated. Age-specific reporting rates were
also calculated for 20-69 year-old New Zealand women for
the same period and compared to the Otago rates.

Results. The proportion of eligible women screened was
82.5%, slightly less than the target 85%. Women aged
55 years or more were underscreened, short interval re-
screening was more common among younger women,
age-specific reporting rates for ASCUS, LGIL and
HGIL had increased since 1991/92, and the rate of
HGIL was higher than expected in the 20-34 year age
group.
Conclusions. In order to maximise the effectiveness and
efficiency of the Otago Cervical Screening Programme, it
is recommended that participation amongst older women
be increased and frequent screening be reduced in the
younger age groups. Unexpected elevated rates of HGIL
amongst 20-34 year-old women were not adequately
explained and require further investigation. Not all data
required for an outcome evaluation were available through
the NCSR.
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Table 2. The estimated number and proportion of short-interval
smears taken between 1 July 1993 and 30 June 1996 by five-year age
group.

Age group Number of Proportion of
(years) excess smears excess smears %

20-24 2 966 27.6
25-29 1 415 24.6
30-34 1 852 32.7
35-39 1 150 21.3
40-44 866 19.3
45-49 658 16.9
50-54 598 21.8
55-59 324 14.7
60-64 259 14.4
65-69 154 10.2
Total 10 242 25.2

ASCUS was the most frequent non-negative cytology report
in all age groups. The age-standardised ASCUS, LGIL, and
HGIL reporting rates per 1000 women were 37.5, 18.8 and
15.2, respectively. Age-specific ASCUS, LGIL and HGIL
reporting rates were highest in the 20-24 year age group
(Figure 1). The age-specific rates for these cytological
appearances declined overall with increasing age but with a
small increase in ASCUS reporting rates from ages 35 to 49
years. In the 20-24 year age group, the LGIL rate was more
than twice that of HGIL unlike all other 5-year age groups.

Cytology reporting rates - comparison between Otago
and New Zealand. Figure 2 shows the Otago and national
age-specific ASCUS reporting rates (per 1000 women).
Otago and national age-specific rates were similar for the 1/
7/93-30/6/96 period. These rates were higher compared
with those of the NCSP up to May 1992.

The Otago and 1991/92 national age-specific LGIL rates
(per 1000 women) were similar except for the 20-24 year-old
age group (Figure 3). In this age group, the Otago LGIL
reporting rate was about two-thirds higher than the 1991/92
national rate. The later national age-specific rates were
consistently higher than the other rates except for the 20-24
year age group, where the Otago rate was just as high.

Figure 4 shows that age-specific HGIL rates were highest
amongst younger women though they differed markedly
according to data source. For the period 1/7/93-30/6/96,
national HGIL reporting rates were higher than for the

re-screening and age-specific cytology reporting rates for a negative
result, atypical squamous cells of uncertain significance (ASCUS), low-
grade intraepithelial lesions (LGIL) and high-grade intraepithelial lesions
(HGIL) were calculated for the Otago region. A negative result was
defined as those smears with no diagnostic code, or inflammation or
infection only.

Cervical screening coverage was defined as the proportion of eligible
women who had a smear recorded during the three-year screening round.
The 1996 census data were used to calculate coverage for women aged
20-69 years by five-year age groups for the three-year period 1/7/93-30/
6/96. Adjustment for total hysterectomy was performed from
hysterectomy rates using life table methods.10

Short interval re-screening was defined as the proportion of smears
taken earlier than a three-year interval in those eligible women with a
normal smear history. For each five-year age group, the proportion of
women who had had at least one non-negative smear was subtracted from
the proportion of women who had had more than one smear during the
evaluation period. A non-negative smear was defined as a smear with a
report which recommended a repeat smear earlier than three years. A
positive difference indicated the degree of short interval re-screening.
This proportion should not exceed 10% in a three-year screening period.4

The Bethesda Coding System used by all New Zealand laboratories for
coding cervical cytology reports includes a diagnostic C-code. As each
slide can potentially have more than one diagnostic C-code, the worst
ranked C-code for each smear and each woman’s worst smear result were
used. Age-specific and age-standardised reporting rates (per 1000 women
screened) for each five-year age group were calculated for each
cytological diagnosis. Age-standardisation was based on Segi’s World
standard population. Otago rates were compared with national rates
based on the first statistical report8 and for New Zealand women on the
register for the three-year period 1/7/93 to 30/6/96.

Results
Coverage. The eligible cervical screening population in
Otago was 49 271. By 30 June 1996, 41 949 eligible women
(85.1%) had enrolled in the OCSP and 82.5% had had at
least one cervical smear during the three-year evaluation
period. Table 1 shows cervical screening coverage by five-
year age groups. While coverage of most age groups was
80% or more, it declined with increasing age for women
aged over 54 years.

Table 1. Cervical screening coverage by five-year age groups for the
period 1 July 1993 to 30 June 1996.

Age at Number of Estimated 1996 Otago Proportion of
enrolment enrolled women hysterectomy female eligible women
(years) who had a smear prevalence population who had a

between 1/7/93 rate (%) adjusted for smear between
and 30/6/96 hysterectomy 1/7/93 and

30/6/96 (%)

20-24 7 167 0.04 8 340 85.9
25-29 5 763 0.50 6 036 95.5
30-34 5 662 2.20 6 543 86.5
35-39 5 396 6.00 6 266 86.1
40-44 4 490 11.60 5 368 83.6
45-49 3 898 17.50 4 767 81.8
50-54 2 741 21.50 3 436 79.8
55-59 2 206 23.40 3 040 72.6
60-64 1 794 24.70 2 711 66.2
65-69 1 512 26.00 2 764 54.7
Total 40 629 49 271 82.5

Short interval re-screening. Table 2 shows the estimated
number and proportion of smears taken earlier than the
recommended three-yearly interval. Overall, about one
quarter of smears were taken earlier than the recommended
three-year interval. The proportion was highest for the 30-
34 year age group; almost one-third of these women had had
smears earlier than recommended. Short interval re-
screening occurred least frequently in the 65-69 year age
group.

Cytology reporting rates - Otago. Within the three-
year evaluation period, 8.4% of registered women had at
least one smear reported as ASCUS or worse and 4.2% had
at least one smear reported as LGIL or worse.

Figure 1. The age-specific reporting rates of ASCUS, LGIL and
HGIL (per 1000 women) by five-year age group for enrolled OCSP
women (1/7/93 - 30/6/96) aged 20-69 years.
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Figure 2. The age-specific ASCUS rates (per 1000 women) for
women aged 20-69 years by five-year age group enrolled NCSP
women (up to May 1992 and  1/7/93 - 30/6/96) and enrolled for
OCSP women (1/7/93 - 30/6/96).

Figure 4. Age-specific HGIL reporting rates (per 1000 women) for
women aged 20-69 years by five-year age group for enrolled NCSP
women (up to May 1993 and 1/7/93 - 30/6/96) and enrolled OCSP
women (1/7/93 - 30/6/96).

Figure 3. Age-specific LGIL reporting rates (per 1000 women) for
women ages 20-69 years by five-year age groups for enrolled NCSP
women (up to May 1992 and 1/7/93 - 30/6/93) and enrolled OCSP
women (1/7/93 - 30/6/96).

Discussion
Coverage. Adequate coverage of eligible women is
necessary if a cervical screening programme is to achieve its
goal. The estimated coverage of eligible Otago women was
82.5%, slightly less than the national target of 85% by the
year 2000.5 Several factors may have affected this estimate.
For example, while the population at the midpoint of a
three-year evaluation period should be used to calculate
coverage,4 the Otago population at 31/12/94 was
unavailable. Also, because it was likely the 1996 census
population was greater than the actual population at the
mid-point of the study period, coverage may have been
underestimated. Conversely, duplicate enrolments of
individual women could falsely increase the total count and
hence proportion of enrolled women. Duplications can arise
if a woman changes her name and the programme has not
been informed accordingly or if an individual woman is
mistakenly allocated two unique personal identifying
numbers.

Women who opted not to enrol in the OCSP and
continued to have cervical smears at recommended intervals
were not included in the calculation of coverage. While the
register did not record women who opted off the screening
programme, the local laboratories estimated fewer than 1%
of eligible Otago women had opted off. We did not adjust
the eligible population for women who had never had sexual
intercourse but this is likely to be fewer than 5%.11 These
potential biases go in both directions and are likely to be
small, hence the estimated coverage is probably reasonably
accurate.

Short interval re-screening. Cervical screening more
frequently than three-yearly is not currently recommended
for the eligible population with a normal smear history in
New Zealand.6 The 1991 working group concluded that
annual screening compared with three-yearly screening
would prevent only an additional 2% of cases, while
increasing the cost of a cervical screening programme by as
much as four to five times.12

For a screening programme to operate as efficiently as
possible, smears taken at intervals shorter than the
recommended three years should be minimised. During the
evaluation period the estimated level of short interval re-
screening (25.2%) in Otago was higher than the
recommended 10% level.4 However, in New Zealand a
repeat smear after one year is recommended when a woman
has her first smear, and when the interval between smears
has been greater than five years, in order to minimise the
consequences of a false negative result. The register could
not distinguish these women from those women having
smears earlier than recommended, but this effect is likely to
apply mainly to the 20-24 year age group, and will account
for little of the frequent screening at older ages.

Cytology reporting. The observed increases in age-
specific cytology reporting rates for ASCUS, LGIL and
HGIL were unexpected, particularly for HGILs. In addition,
age-specific HGIL reporting rates for Otago peaked at 20-
24 years which was younger than expected.

Several reasons could explain the observed differences in
cytology reporting rates. First, the characteristics of the female
population enrolled in the NCSP up to May 1992 could have
differed, because only 12.8% of eligible New Zealand women
were enrolled and only 89% of those enrolled women had had
a smear while on the programme.8 Those women motivated to
participate in the NCSP during its first year of operation may
not have been representative of all New Zealand women in
terms of risk factors for cervical neoplasia.

Second, as has been found elsewhere,13,14 laboratories in
New Zealand are likely to have variable cervical cytology

earlier time period and rates were highest amongst 20-24
and 25-29 year-old women. Rates for 25-29 year-olds were
increased from 11.5 to 17.3 per 1000 women between the
two time periods and rates for 20-24 year-olds were
increased by almost three times (from 6.4 to 17.2 per 1000
women). Otago HGIL age-specific reporting rates were
particularly high and peaked amongst 20-24 year olds at 33.5
per 1000 women. For the period 1/7/93-30/6/96, the age-
specific rate for 25-29 year-old Otago women was about
50% higher than the national rate and for 20-24 year-olds
the Otago rate was about twice the national rate. For women
aged 45-69 years age-specific HGIL reporting rates were
similar.
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reporting practices, particularly for smears reported as
showing no abnormal cells, inflammatory changes and
atypical squamous cells.

Variation in laboratory reporting (between laboratories
and over time) could be in part due to overdiagnosis as part
of “the practice of defensive medicine brought about by the
desire to avoid lawsuits stemming from alleged failure to
diagnose cancer.”15 Such overdiagnosis of cytological
abnormalities16 “not only wastes resources but also increases
the number of women who have to experience the grief of
believing that they may be developing a potentially fatal
illness.”17 While defensive medicine has not been a typical
feature of medical practice in New Zealand unlike the USA,
it may have increased between the early and middle part of
this decade.

High-grade intraepithelial lesions. While the above
reasons may explain the observed increase in HGIL
reporting rates over time, there are other possible
explanations. During the initial years of a new screening
programme, an increased number of cases requiring further
management is often detected. The number of additional
cases detected is partly dependent on the level of screening
in the community before implementing a screening
programme. Since levels of cervical screening were high in
New Zealand before the introduction of the NCSP,18 this is
an unlikely explanation.

Another possibility is that a real increase in the incidence
of HGIL may have occurred in younger women. While both
LGIL and HGIL age-specific rates peaked in women aged
20-24 years for the three-year study period, the high HGIL
reporting rates amongst this age group were unexpected.
The first NCSP statistical report observed peak HGIL rates
amongst women aged 30-34 year.8 The high HGIL rates
among 20-24 year olds observed in this study suggests that
cervical neoplasia could be occurring at a younger age, as has
been observed elsewhere.19 Such a pattern would be
consistent with the increasing risk of invasive cervical cancer
amongst cohorts of women born since the 1940s20,21

presumably because of changes in sexual behaviour by both
men and women. Earlier age at first intercourse and
increased numbers of sexual partners22 could have resulted in
greater exposure to human papilloma virus at younger ages.
Nevertheless such an explanation would be unlikely to
account for the higher rates in Otago, unless the sexual
behaviour of, for example, the student population was
different from young people in the rest of New Zealand. It is
also unlikely to explain a major increase over a short time
period.

Adequacy of register data for monitoring. It was
possible to monitor coverage by age and rates of cytological
abnormalities. It was not possible to monitor rates of
histological abnormalities because not all cervical histology
results were recorded on the register for the evaluation
period at the time of the study. Hence, it was not possible to
identify all cases of invasive cervical cancer or to investigate
their screening history using register data. Although new
cervical cancer cases are reported to the National Cancer
Registry, there is a time lag in the availability of this
information. While the cancer registry records the stage at
which cancers are diagnosed, this information is incomplete1

and there is no requirement for the cervical screening

register to record this information. Stage is important for
monitoring because one objective of a cervical screening
programme is to detect invasive cervical cancers at an early
stage in order to improve prognosis.

Conclusions
The cervical screening register provides useful data to
monitor and evaluate the programme. However, this
evaluation was limited because histology results were not
completely recorded on the register and there is no
requirement to record the stage of cervical cancers on the
register. To improve the effectiveness and efficiency of the
Otago Cervical Screening Programme, cervical screening
coverage amongst older women needs to increase and
frequent re-screening in the younger age groups should be
minimised. This study suggested that age-specific cytology
reporting rates for ASCUS, LGIL and HGIL increased
since 1992 in Otago and in New Zealand overall,
particularly amongst 20-24 year olds. While it is possible
that laboratory reporting practices could have changed, this
does not fully explain these observations. A real increase in
precancerous cervical lesions may have occurred and this
needs to be further investigated. If true, it suggests a real
increase in the underlying risk of cervical cancer and
highlights the continuing importance of cervical screening.
But these results also show the limitations of cervical
screening, with very high detection rates of minor
abnormalities, many of which are unlikely to progress.
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Are New Zealand schools smoke-free? Results from a national survey of primary

and intermediate school principals
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The negative health effects of tobacco smoking are
documented well.1 In New Zealand, smoking-related illness
contributes substantially to health costs2 and smoking is the
largest single cause of preventable premature death.3 Most
adult smokers begin smoking in early adolescence.4 The
proportion of New Zealand teenagers who smoke appears to
have increased during the period 1991-97,5 reversing an
earlier decline.6

One strategy for reducing smoking prevalence is to
encourage youth not to take up smoking but to remain
smoke-free. Schools can play an important role by developing
and implementing policies that prohibit smoking on school
premises. While studies of the impact of school policies on
student smoking have not consistently demonstrated
substantial gains,7 totally smoke-free schools are desirable for
two main reasons. First, although the effect on student
behaviour may not be great, there is the potential to enhance
the impact of other concurrent health promotion
interventions.8 Second, like the health sector, the education
sector should set an example by establishing non-smoking
norms.9 If schools are not smoke-free, this “may convey the
hidden message that smoking is acceptable”, thereby
undermining health curriculum messages.7 A recent study in
Wales found that most school staff favoured regulations that
designated all schools smoke-free and concluded that it may
be the right time to abandon the discretionary approach and
pursue legislation that requires all schools to be smoke-free.10

In New Zealand, the purpose of Part 1 (Smoke-free
indoor environments) of the Smoke-free Environments Act
1990 “is to prevent, so far as is reasonably practicable, the
detrimental effects of smoking on the health of any person
who does not smoke, or who does not wish to smoke, inside
any workplace or in certain enclosed public areas.” (Section
4 of the Act). A workplace is defined as “any indoor or
enclosed area that ... employees usually frequent during the
course of their employment”, including corridors, lifts,
lobbies, stairwells, toilets, washrooms and “any enclosed
common areas.” (Section 2).

While hospitals, rest-homes, prisons, licensed premises,
restaurants and public transport are specifically identified in the
Act, school environments are not but, like all other New
Zealand employers with indoor workplaces, school Boards of
Trustees are required to meet a number of requirements. In
consultation with their employees, or a representative
nominated for the purpose, they are required to develop and
implement a written policy on smoking that applies to all
employees, and to establish a procedure for making complaints
(Section 5). The written policy must be reviewed annually, and
both the policy itself and notices indicating areas where
smoking is not permitted are required to be displayed
prominently in the workplace (Section 7). Written copies of the
policy must be supplied, on request, to employees, employees’
representatives or prospective employees.

The minimum requirements for the smoking policy
(Section 5:4) include provisions that smoking shall not be
permitted in lifts or office areas “where more than one person
shares a common air space”, or “In any part of the workplace
to which the public normally have access.” Where the
workplace is not an office, defined as a place in which
employees carry out “clerical work”, the policy must describe
the procedure for employees to request that smoking not be
permitted within two metres of those employees. Employers
may permit smoking in enclosed areas if this is agreeable to
the affected staff, however, provided those staff request, in
writing, that smoking be permitted in that enclosed area, or
state that they do “not object to that area being designated as
a permitted smoking area” (Section 5:6).

An Education Review Office (ERO) survey carried out for
the Cancer Society, however, found for a stratified sample of
100 primary, intermediate and secondary schools in 1996,
that 39% were not complying fully with this legislation.11

For example, 7% had yet to develop and implement a
written policy on smoking in the workplace and 13% needed
to prominently display copies of the written policy on
smoking. These percentages were virtually unchanged from
those found in 1994.

Aims. To document policies and practices developed by
primary and intermediate schools in response to the
Smoke-free Environments Act 1990 and estimate levels of
staff support for legislation requiring totally smoke-free
schools.
Methods. Questionnaires were mailed to a random
national sample of 10% of principals of all primary and
intermediate schools.
Results. There were 209 questionnaires returned, a
response rate of 87%. While 97% of principals reported
that their school had a written policy for smoking, only
58% provided a copy. Only 49% of principals said that
their school smoking policy was prominently displayed.
Most (82%) claimed that school buildings were smoke-free,
but only 44% said that this applied to buildings and

grounds. Overall, 62% considered that school staff would
support legislation that required schools to be totally
smoke-free in buildings and grounds. School policies
ranged from total prohibition of smoking in school
buildings and grounds to the provision of designated
smoking areas for staff.
Conclusions. Compliance with current smoke-free
legislation appears to be variable. Consistency in the
meaning of smoke-free status in schools is lacking. There
appears to be good staff and parent support for making all
schools totally smoke-free. The best way to achieve
universal, permanent and totally smoke-free status for New
Zealand schools would be to amend current legislation to
include specific requirements for all school premises.

Abstract

NZ Med J 2000; 113: 52-4
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The present study aimed to provide a national picture of
compliance with two aspects of the Smoke-free Environments
Act 1990, by reporting how many primary (approximate age
range 5-10 years) and intermediate schools (11-12 years) (a)
have a written policy on smoking, and (b) display it. A second
aim, given that designated smoking areas are permitted and
requirements with respect to school grounds are lacking in
present legislation, was to determine the proportion of
schools with totally smoke-free buildings and grounds. A third
aim, given that under current legislation schools are regarded
as workplaces and not specifically identified as institutions for
which more stringent standards are appropriate, was to
estimate the level of staff support for legislation that required
schools to become totally smokefree.

Methods
A randomly selected sample of 10% of all primary and intermediate
schools in New Zealand (n=239) was provided by the Ministry of
Education. Questionnaires with reply-paid envelopes were mailed to the
239 school principals at the end of April 1997 and those who had not
responded by 9 May were sent a reminding letter. Principals were asked
five questions, as follows. (1) “Does your school have a current written
policy on smoking in the school?” and, if so, (2) “Is the policy on display,
for example in the staff room?” Those who reported that their school had
a written policy were requested to include a copy of that policy when
returning the questionnaire. Principals were also asked (3) “Some schools
have become totally smoke-free in school buildings. Has your school
done this?”, and (4) “Some schools have become totally smoke-free, both
in grounds and buildings. Has your school done this?” Finally, principals
were asked (5) “Do you think your school staff would support legislation
making all schools totally smoke-free in buildings and grounds?”
Principals were asked if they required further information and were given
the opportunity to make written comments on the survey.

Results
Overall, 209 questionnaires were returned, representing an
87% response rate (Table 1). The following results, based
on these respondents, have an estimated sampling error no
greater than ±6%.

Most (97%) responding principals reported that their school
had a current written policy on smoking in the school but only
58% returned a copy of this policy with the questionnaire.
About half of the principals (49%) said that their school
smoking policy was displayed, while 2% were unsure about
this. Of the remainder, some said that, while not on display,
smoking policy was included in a policy folder that was
available to be viewed. Overall, 82% of principals reported that
their school buildings were totally smoke-free and 54% said
that their schools were smoke-free in buildings and grounds.
Most principals (62%) considered that staff would support
legislation that required schools to be totally smoke-free, 20%
thought staff would not support this and the remaining 17%
were unsure. Data were missing for three schools.

Table 1. Study sample of schools.

Smoking policy status n % of total

Respondents:
Full policy provided 119 49.8
Policy lacking details 3 1.3
Policy not provided 87 36.4

Sub-total 209 87.4

Non-respondents 30 12.6

Total 239 100.0

Close scrutiny of the school policies returned, which
included details of both the policy and its implementation (n
= 119), suggested that principals’ responses may have

provided an overestimate of the proportion of schools with
smoke-free buildings and grounds, since only 44% of
policies clearly designated this within school hours.

Overall, school smoking policies fell into four broad
categories (Table 2). Group 1 appeared to place a total ban
on smoking in school grounds and buildings, and to make no
provision for designated smoking areas, yet only ten (Group
1a) clearly forbade smoking anywhere and at all times, while
15 (Group 1b) did not specify the times during which
smoking was forbidden.

Table 2. School smoking policies grouped by policy details.

Group Smoke-free Areas Designated n %
smoking area(s)

1 Buildings and grounds:
(a) at all times None 10 8.4
(b) times unspecified None 15 12.6

2 Buildings and grounds:
(a) buildings at all times, None 15 12.6
 grounds in school hours
(b) buildings and grounds None, 12 10.1
in school hours unless requested

3 Buildings None 24 20.2

4 Areas being used by pupils Designated area(s) 43 36.1
 identified

Total 119 100.0

Group 2 focused on maintaining smoke-free buildings and
grounds, but only within school hours. Most (n = 15) had policies
of no smoking within school buildings but this did not explicitly
extend to school grounds outside school hours (Group 2a). The
remaining 12 (Group 2b) did not provide a designated area for
smoking but some gave staff the opportunity to apply, in writing,
to the School Board if they wanted such a provision. One policy
was explicit that, since there were no areas where staff could
smoke out of view of pupils, smoking was not allowed in school
environs when pupils were present.

Group 3 (n = 24) had policies to keep buildings smoke-
free, but either did not mention smoking in school grounds
or suggested that staff use “discretion” about where they
smoked. None of these policies specifically provided for
designated smoking areas, though some required smoking to
be “out of view” of pupils.

Group 4 (n = 43) specifically provided for designated
smoking areas. Some of these suggested, for example, that
“smokers also have rights” or that parent helpers or support
staff would not accept a total ban. While classrooms were
always smoke-free, some of these schools allowed smoking
areas / times in staff rooms or other rooms or buildings away
from pupils, though in some cases only in response to a
written request and with the acceptance by other staff.

A review of the written comments made by principals
identified some concern about possible difficulties over
compliance with totally smoke-free policies among ancillary
and support staff. Concern was also expressed about
compliance among pupils’ parents and others in the broader
community, who either participated in school activities or
used school facilities outside regular school hours. A few
principals considered that designated smoking areas should
continue to be provided, at least during a transition period.

Discussion
Compliance with current smoke-free legislation appears to
be variable in New Zealand schools. Most principals claimed
that their schools had a written smoke-free policy, but less
than half (49%) reported compliance with legislation
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Abstract
A series of independently occurring episodes which were notified individually as ‘food poisoning’ were, after investigation,
linked to a common source water supply.
NZ Med J 2000; 113: 54-6

A series of outbreaks of food poisoning?
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requiring that the policy be displayed prominently. While
these were the only legal requirements surveyed in the
present study, the results confirm ERO findings that some
schools are not complying fully with current legislation11 and
suggest that even higher levels of non-compliance may exist.
Clearly, there remains considerable room for improvement.

Most principals claimed that smoke-free buildings were
maintained at their schools but detailed examination of
school policies suggests that we cannot be confident about
consistency in what is considered to be a smoke-free school.
Few policies were explicit about totally prohibiting smoking
in school buildings and grounds at all times, some allowed
designated smoking areas where pupils were not present,
while, for many, smoke-free status only applied to buildings
during routine school hours. Smoking in school buildings,
even after school hours, can leave cigarette smells and butts
which can act as cues for poor adult role models.

Given the legislative requirement for ongoing consultation
with staff, principals are likely to have a realistic view of the
level of staff support for legislation requiring schools to be
totally smoke-free in buildings and grounds. The finding
that principals’ perceptions that staff support for such
legislation was high, together with the lack of consistency
about what constitutes a smoke-free school, provides strong
justification for legislative change. The sort of dilemma
presently faced by some schools is epitomised in the
comment made by one principal that : “We are unsure
whether we still have to make a smoking area available for
employees. We don’t have one as we have a total ban on
smoking. If we do, it is time that a total ban on smoking in
schools is in legislation.”

The Cancer Society and other agencies have worked hard
to encourage schools to become smoke-free and have
contributed to the achievement of present smoke-free
levels. While some schools may be moving towards
becoming totally smoke-free, the 1996 ERO survey found
limited evidence of any improvement since 1994.11 This
finding, together with the variation in interpretation of
smoke-free status found in the present study, suggests that
legislation is now required to make smoke-free status in
New Zealand schools consistent, universal and permanent.
Once a time-line for achieving this target has been set,
there will still be a need to assist schools towards totally
smoke-free status. In particular, such assistance may be
needed by schools that draw on the more socio-
economically deprived catchment areas where smoking may
be the norm. Quit programmes for school staff will need to
be developed and supported. The most effective strategy
would be for smoke-free schools to be part of an integrated
smoking control policy that includes support for adult quit

programmes, since “For all intervention types there is
evidence of greater effectiveness when initiatives are multi-
faceted rather than stand-alone”.7

The consensus reached at the recent Smokefree -
Towards 2000 Conference was that legislation should be
passed to require all educational institutions to be totally
smoke-free 24 hours a day, seven days a week.12 In his
opening speech to that Conference, the then Associate
Minister of Health, expressed agreement with that goal,
adding that he viewed the Smoke-free Environments Act as
“an evolving piece of legislation” which he was confident
would be “further strengthened” in the future.13 In July
1999, the Smoke-free Environments (Enhanced
Protection) Amendment Bill was introduced into
Parliament. Clause 6 of that Bill prohibits smoking “ at any
time on the premises (including the grounds) of an
educational institution”, other than a tertiary institution.
The results of a recent national survey indicate that 71% of
the parents and guardians of children attending New
Zealand schools support such legislation.14 It seems that
there could be no more opportune time to advocate for
implementation of totally smoke-free status for all New
Zealand schools.

Acknowledgements. Support by the Cancer Society of New Zealand Inc
the Health Sponsorship Council and the University of Otago for the Social
and Behavioural Research in Cancer Group is acknowledged. The authors
also acknowledge Blue Lotus Research, Wellington, for data collection and
reporting.

Correspondence. Dr Tony Reeder, Social and Behavioural Research in of
Cancer Group, Department of Preventive and Social Medicine, Dunedin
School of Medicine, PO Box 913, Dunedin.

1. Doll R, Peto R, Wheatley K et al. Mortality in relation to smoking: 40 years’ observations on
male British doctors. BMJ 1994; 309: 1268-78.

2. Phillips D, Kawachi I, Tilyard M. The costs of smoking revisited. NZ Med J 1992; 105: 240-2.
3. Laugesen M. Smokers run enormous risk: new evidence. NZ Med J 1995; 108: 419-21.
4. Elders MJ, Perry CL, Eriksen MP, Giovino GA. The report of the Surgeon General:

preventing tobacco use among young people. Am J Public Health 1994; 84: 543-7.
5. Reeder AI, Williams S, McGee R. Tobacco smoking among fourth form school students in

Wellington, New Zealand, 1991-97. Aust NZ J Public Health 1999; 23: 494-500.
6. McGee R, Williams S, Stanton W. Smoking among New Zealand adolescents 1960-93. NZ

Med J 1995; 108: 85-7.
7. Stead M, Hastings G, Tudor-Smith C. Preventing adolescent smoking: a review of options.

Health Educ J 1996; 55: 31-54.
8. Reid DJ, Killoran AJ, McNeill AD, Chambers JS. Choosing the most effective health promotion

options for reducing a nation’s smoking prevalence. Tobacco Control 1992; 1: 185-97.
9. Reid DJ, McNeill AD, Glynn, TJ. Reducing the prevalence of smoking in youth in Western

countries: an international review. Tobacco Control 1995; 4: 266-77.
10. Hartland J, Tudor-Smith C, Bowker S. Smokefree policies in schools: a qualitative

investigation of the benefits and barriers. Health Educ J 1998; 57: 51-9.
11. Education Review Office. School compliance with the Smoke-free Environments Act. A

report to the Cancer Society of New Zealand from the Education Review Office. Wellington:
Education Review Office; 1996.

12. Health Sponsorship Council / Te Ropu Whakatairanga Hauora. Smokefree - Towards 2000:
Conference recommendations and priorities. Wellington: Health Sponsorship Council; 1998.

13. Delamere TJ. Speech to Smokefree - Towards 2000 Conference, June 23 1998. Wellington:
Ministry of Health, 1998.

14. Business Research Centre. Parents’ views on health-related issues impacting on children.
Smoke-free environments. Wellington: Business Research Centre; 1998.

Food poisoning is a common condition, responsible for a
significant morbidity each year. In 1998, there were 413

cases notified (as acute gastroenteritis) in New Zealand. In
1997 in UK, there were 93 901 cases, with an additional
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basement of the building. The water was supplied to the
storage tank from three sources – a spring, the main
drinking water supply reservoir and the reservoir used to
supply water to the snowmaking machine (Figure 1).

The spring was located on the ski slope approximately 150
metres above the lodge. It is on a fairly protected catchment
containing no buildings or livestock and impacted only by
skiers during the skiing season and the occasional hiker
during the remainder of the year. This supply has a low flow
normally and freezes up during the winter. The main
drinking-water supply reservoir was situated some 200
metres below the ski-lodge car-park and fed from the gully
to the west of the ski-lodge.

The third supply was the snowmaking reservoir, which
was situated on the east side of the ski-slope, several
hundred metres above the ski-lodge. Water was pumped
to the reservoir from a small dam on a river situated about
a kilometre downstream of the ski-lodge. This water was
used as an emergency drinking water supply when there
was not sufficient water available from the other two
supplies.

Water from the storage tank was channelled through a
pair of filters arranged in parallel, followed by UV treatment
before entering the header tanks. Apparently the two filters
were configured in parallel several years ago but as the water
pressure was insufficient to allow the water to pass through
the filters at a rate sufficient to meet the demand, the filter
cartridges were removed. Consequently, the water was not
filtered before UV treatment. Since water was drawn from
the bottom of the tank it was likely to contain sediment and
be cloudy, rendering UV-light sterilisation ineffective.
There were also two drainage pipes situated above the
uncovered tank.

The post-mix drinks dispensers were owned and
maintained by the manufacturer. There were two parallel
supply lines to this dispenser, each of which had a filter in
line. One filter was an activated carbon filter, used to remove
chemicals, and the other was a pre-filter for removal of
suspended particles. There was some doubt as to when they
had been changed and whether they were appropriately
installed.

Waste water from the lodge is piped from the lodge and
treated by primary settling and aeration in a building
situated in the middle of the car park. The effluent was
released in an earthen drain directly below the surface of
the car park. The effluent ran through the soil or scree

4940 cases in Scotland.1 There were over 400 000 cases of
waterborne illness in USA in 1993-42 and 387 cases in
outbreaks in UK in six months of 1994.3 Although they may
be accounted for separately, food and waterborne cases are
often difficult to distinguish. For this reason Scotland refers
to ‘food and waterborne intoxications’ and the condition is
notifiable in New Zealand as ‘acute gastroenteritis’ with the
explanatory comment ‘suspected to have arisen from a
common source’.

History
On 21 July 1996, a party of three persons became ill within 24
hours of eating at a restaurant in Canterbury. No cause was
identified on investigation. On 17 August, a party of four reported
vomiting and diarrhoea after dining at a restaurant in a South
Canterbury township. Again no cause was identified. On 25
August, a further group were notified as having developed food
poisoning apparently contracted at yet another venue.  In early
September, a further series of food poisonings were reported as
having originated at a series of different premises in Christchurch
and other mid-Canterbury locations. In each case the illness
consisted of vomiting and/or diarrhoea coming on within 24 hours
of a meal at a restaurant. During the investigation of two of the
latter groups it was mentioned that the common meal was shared
after the party had ‘had an enjoyable day skiing’. A review of the
other recent outbreaks of food poisoning revealed that a particular
ski resort was common to a number that had similar symptoms.
These eleven incidents involving 59 persons are summarised in
Table 1. It was subsequently learned that a number of the staff
from the café at the resort had been ill at the beginning of the
season. An investigation for a common source was then directed to
the ski-field.

Table 1. – Incidents of reported food poisoning in Canterbury July-
September, 1996.

Date Number of Persons Ill Number of
Persons
Not Ill

p
Water/drink consumed Water/drink

consumed
Yes No Yes No

21 July 3 0 2 1  NS
17 August 4 0 0 0 <0.04
17 August 1 0 0 0  NS
25 August 5 1 0 5 <0.005
1 September 3 0 0 0 <0.04
2 September 7 0 0 0 <0.008
1 September 3 0 0 0 <0.04
2 Sepember 5 0 1 15 <0.008
2 September 18 0 0 19 <0.01
2 September 6 1 0 5 0.005
19 September 3 0 0 0 <0.04
Total 58 2 12 45 <0.000001

Early investigation showed that a variety of foods had been
consumed which suggested that there was not a single food
source, but items such as the fat used for frying or common
salad dressings could not be excluded. Suspicion also fell on
the commercial, soft-drink, dispensing machine.

As information accumulated, it became increasingly clear
that some of those who had been ill had not drunk soft
drinks but had consumed water, thus the common feature
was the consumption of the field’s water supply, either
directly, or indirectly through the soft-drink, mix machine.
Some of the skiers had also eaten snow.

Investigation
All drinking water at the ski-lodge was distributed from a
storage tank of concrete block construction housed in the

Figure 1. Water supply to ski-lodge.
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down the steep slope below the car-park and, ultimately,
could enter the river above the dam from which the water
is pumped to supply the snowmaking machine and upper
reservoir.

Results
Microbiological analyses of the water supply showed
satisfactory results except for the post-mix, drinks dispenser
which showed 92 coliforms/100 mL on 5/9/96 and 7/100
mL on 16/9/96.

F-RNA bacteriophage was isolated from water
surrounding the filter supplying the ice machine and
enterovirus was detected in the ice-machine filter on 22/9/
96. The presence of these is indicative of the water supply
being contaminated with faecal material which was neither
removed by filtration nor destroyed by the UV treatment.
Small round structured (Norwalk-like) viruses were isolated
from individuals from two different groups involved.

Possible sources of contamination identified were: 1. At
the main source spring where there is the possibility of
contamination from either keas or skiers;  2. Contamination
of the lower sources; either direct contamination or, more
likely, by run-off from the sewage disposal system, since the
intakes are situated at a lower area than out-flow from the
toilet system; 3. From the two waste pipes, one of which ran
directly across the main water storage tank.

Response
Super-chlorination of the supply was carried out and manual
dosing continued to maintain chlorine levels between 0.5
and 1 ppm. Management was advised that improvements
required included: 1. The possibility of sewage treatment,
such that discharge from the system is of a quality not to
contaminate the environment should be considered; 2.
Remove the pipes above storage system; 3. An adequate
system of filtering and treating the water supply and an
appropriate maintenance scheme be put in place; 4. If the
water used for making snow is from a potentially
contaminated source, there should be the provision of signs
advising skiers that neither snow nor water should be
consumed; 5. A system to record complaints in a register in
order to detect patterns or trends at an early stage so that
corrective action can be taken.

The diagnostic significance of polyclonal lymphocytosis in pleural effusions
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Abstract
Aim. To evaluate the diagnostic contribution and clinical
relevance of analysing subpopulations of lymphocytes in
pleural effusions.
Methods. Forty patients (age >60 years) with newly
diagnosed, polyclonal, lymphocyte-rich pleural effusions
were evaluated. The following data were collected:
demographic characteristics, associated diseases, fluid type,
fluid white blood cells count, differential morphology and
immunephenotyping, and final diagnosis.
Results. Of the 33 patients for whom biochemical data
were available, 18 had exudative effusion, while 15 had

transudate. Thirty-three fluids contained mostly T cells
and only one was B-cell rich. (The lymphocytes of five
patients with malignant epithelial cells in the effusion were
not subtyped.) Thirty-two of the 33 T-cell rich fluids
contained mainly CD4+ lymphocytes. The most common
causes of pleural effusion were congestive heart failure (17
patients) and epithelial malignant diseases (eight patients),
while none of the patients had tuberculosis. Since most
effusions were CD4+ rich, no correlation could be detected
between lymphocyte subtyping and diagnosis or the
biochemical type of the fluids. Congestive heart failure was

Appropriate changes have since been made to the supply
to allow it to continue in use and there have been no further
problems.

Discussion
This is the second episode of a series of cases of
gastroenteritis in the Canterbury area originating from
sewage contamination of a ski-field water supply (unpublished
records). In this situation, the cases appeared over a period of
several weeks indicating that the outbreak was not caused by a
single event but was a continuing or intermittent problem.
The detection of more than one strain of Norwalk-like virus
also tends to suggest that the outbreak did not occur from a
single point source, such as contamination of food. This
pattern is consistent with contaminated drinking water.

Norwalk virus is only found in humans so is indicative of
human faecal contamination arising from sewage from the ski-
field entering the drinking water. The presence of coliforms
in the post-mix drinks is indicative of ineffective water
treatment. The absence of faecal coliforms in the water supply
does not necessarily indicate the absence of faecal
contamination as, in some circumstances, viral pathogens may
survive longer than the faecal indicator bacteria and cause
disease. Ultra-violet treatment of water is far less reliable
because of management problems than other forms of water
purification. The systems may be reasonable if properly
maintained and used but because there is no residual effect in
contrast to chlorination, problems occur more frequently.

Conclusion
It is most likely that the drinking water supply to the ski-lodge
had been contaminated with sewage from the effluent discharged
upstream. This situation is a warning to practitioners not to
assume that an individual suspect meal is necessarily responsible
for food poisoning but a full inquiry should be made into all oral
intake at least 48 hours prior to the onset of gastrointestinal
illness. Also, all suspect food-poisoning cases should be notified
in order to gain a prompt and accurate picture of food-poisoning
situations. Nor should the public assume that all public water
supplies or machines that utilise them, are necessarily safe.

1. Disease statistics 1997. Commun Dis Rep CDR Wkly Suppl Oct 1998.
2. Surveillance of waterborne disease outbreaks 1991-2. MMWR 1993; 42 SS-5: 1-22
3. The Times, London. June 9, 1997.
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Pleural effusion is the pathological accumulation of fluid in
the pleural cavity. Analysis of the fluid’s cytology is one of
the first steps in the evaluation of the aetiology of the
effusion. The pleural fluid’s total white blood cell (WBC)
count has a very limited use, although counts of less than
1000/mm3 are usually associated with transudates, while
higher counts are common in exudates.1 There is a debate
whether the differential WBC count is helpful in the
diagnosis of a given pleural fluid.1,2 Nevertheless, it is
commonly accepted that acute diseases are often associated
with the accumulation of polymorphonuclear leukocytes in
the pleural fluid, whereas chronic pleural effusions contain
predominantly mononuclear cells. The presence of
significant pleural fluid eosinophilia is usually due to
traumatic accumulation of pleural fluid, while the presence
of mesothelial cells is useful in excluding the diagnosis of
tuberculous pleuritis.1

Exudative pleural effusion, with more than 50% small
lymphocytes, often occurs in tuberculosis or malignant
diseases.2,3 Other causes of lymphocyte-rich pleural effusion
include parapneumonic fluid in resolution, rheumatoid
arthritis and other undefined connective tissue diseases.4,5

There is an ongoing debate regarding the significance of
analysing the number and subpopulations of lymphocytes in
pleural effusions. Most studies reported increased percentage
of T lymphocytes in tuberculous,6,7 neoplastic8,9 and
connective tissue diseases.7 However, Spieler et al indicated
that malignant pleural effusions are associated with lower
percentage of T cells and lower helper/suppressor ratio than
tuberculous effusions.10 Other studies concluded that while
helper/inducer T lymphocytes constitute the main lymphoid
population of pleural effusions, phenotypic analysis is of
limited value in the establishment of the aetiology of the
fluid.11,12

While the finding of monoclonal lymphocytes in pleural
fluid is typical of lymphoproliferative disorders, the
diagnostic significance of the finding of polyclonal
lymphocytes and of subtyping T cell lymphocytes is less
clear. In the current study we analysed the relationship
between type of pleural effusion and T-cell profile and
disease entities.

Methods
All medical records of patients older than 60 years, with polyclonal,
lymphocyte-rich, pleural effusions, who were evaluated in Meir Hospital
between 1992-1994, were studied. Lymphocyte-rich, pleural effusion was
defined as a fluid in which more than 50% of its cells were morphologically
normal lymphocytes. The fluid type, exudate or transudate, was defined
according to Light et al criteria, which are either a fluid to serum protein
ratio >0.5, a fluid LDH concentration >200 units/L, or a fluid to serum
LDH ratio >0.6.12 For each patient the following data were collected:
demographic characteristics, associated diseases, physical examination,
blood counts, kidney and liver function tests and radiological studies. Also
the fluid type, the fluid WBC count, immunephenotyping and final
diagnosis were reviewed. The subpopulations of the lymphocytes were
evaluated as previously described.13

Congestive heart failure (CHF), as the cause of pleural effusion, was
diagnosed according to the following criteria: documented prior history
of ischaemic, valvular or congenital heart disease, associated with typical
physical examination findings, including left ventricular cardiac gallop
and rales and/or distended jugular veins, pitting oedema and
hepatomegaly. Echocardiographic evidence of left ventricular dysfunction
was required.

The diagnosis of malignancy required a biopsy or cytopathologic
findings of malignant tissue in the serous cavity or unequivocal CT scan
findings of a malignant process involving or contiguous to the pleura.

Hypoalbuminaemia was considered a cause of transudative pleural
effusion when the serum albumin was below 2.5 g/dL and nephrotic
syndrome, cirrhosis or malabsorption were documented.

“No diagnosis” category included either patients who refused
evaluation or those in whom no evaluation could be performed due to
poor general condition.

Results
Between 1992-1994, 23 males and 17 females with newly
diagnosed pleural effusion, associated with polyclonal
lymphocytosis, were evaluated. Their mean age was 75 ± 11
years (median 76, range 63-93). Most patients were admitted
due to dyspnoea while in four pleural effusion was an
incidental finding. Table 1 demonstrates the patients’
general medical problems.

Table 1. Underlying diseases in the study group.

Number of patients

Hypertension 20
Congestive heart failure 28
Ischaemic heart disease 17
Malignancy 10
Organic brain syndrome 10
Diabetes mellitus 9
Previous tuberculosis 4
Valvular heart disease 3

Eighteen fluids were exudates and 15 were transudates; for the
other seven fluids, data were not available. Thirty-three fluids
contained mostly T lymphocytes, while only one contained
mainly B lymphocytes. Five fluids, which contained malignant
epithelial cells, and an additional one, were not further
subtyped. In 32 of the 33 T-cell, lymphocyte-rich fluids, most
of the cells were CD4+. One sample was not further evaluated.

Table 2 summarizes the final diagnoses of the patients.
The most common cause of pleural effusion was CHF (17
patients), while eight patients had malignant disease. The
diagnosis of malignancy was based on fluid cytology studies
showing malignant cells. No patient had tuberculosis. The
12 patients who were lost to follow-up or for whom no
diagnosis could be reached, were mainly older persons with
chronic debilitating diseases.

Table 2. The patients’ final diagnosis.

Number of patients Fluid type
(Ex/Tr)

Congestive heart failure 17 3/12
Malignancy 8 5/0
Hypoalbuminaemia 3 3/0
No diagnosis or lost for follow-up 12 7/3
Total 40 18/15

Ex: exudate; Tr: tansudate

As almost all of the fluids contained predominantly CD4+ T
lymphocytes, no analysis on lymphocyte subtypes and
primary diagnosis was performed. The patient with
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significantly associated with transudates, while malignant
diseases correlated with exudates.
Conclusions. Most patients with pleural polyclonal
lymphocytosis, especially those with transudates, have
congestive heart failure.
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The presence of exudative, lymphocyte-rich effusion is an
indication for further evaluation, since it is most commonly
associated with malignancy. The clinical value of
lymphocyte subtyping is low and this procedure should not
be used routinely.



58 New Zealand Medical Journal 25 February 2000

In children, pneumonia must be differentiated from
bronchiolitis and asthma. Pneumonia is the only one of these
three conditions for which antibiotics are indicated. Clinical
signs are more useful than radiological or laboratory
investigations for differentiating pneumonia from
bronchiolitis and asthma. A child has pneumonia if s/he has
tachypnoea or indrawing and is not wheezing. The child’s
age and the severity of the illness episode predict the
aetiology of the pneumonia. The majority of children with
community-acquired pneumonia can be managed in primary
care. The antibiotic of choice for children ≤ 5 years of age is

oral amoxycillin and for older children and adolescents is
oral erythromycin. Antibiotics will not prevent pneumonia
in a child with an upper respiratory tract infection.
Up to 80% of adults with pneumonia can be managed as
outpatients. Indicators of morbidity and mortality from
pneumonia are well described. Clinical features and
radiology do not reliably predict the causative agent in
adults with pneumonia, thus initial treatment is empirical.
Streptococcus pneumoniae is the most common cause of
pneumonia in all studies. The initial antibiotic treatment
should be active against this organism. Penicillin or
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predominantly polyclonal B lymphocytes in the pleural
effusion had CHF. There was a close correlation between
the fluid type and its cause. In 12 of 17 patients with CHF
the fluid was a transudate, while five of eight patients with
malignancy had an exudative fluid. Of 12 patients classified
as “no diagnosis”, the pleural fluid was an exudate in seven.

Twenty patients with non-malignant effusion were
followed for 1-24 (median 6) months. In no patient has there
occurred any new disease or finding, that could explain the
pleural effusion.

Discussion
This study clearly demonstrates that CHF is the leading
cause of T-lymphocyte-rich pleural effusion in the older
population. Malignancy was found in only 20% of these
newly diagnosed patients, while no patient had tuberculosis.
Since almost all the effusions consisted mainly of CD4+ T
cells, lymphocyte subtyping does not seem to contribute to
the evaluation of the aetiology of the fluid. In contrast, the
simple assessment of the fluid as an exudate or transudate
had a significant diagnostic yield. Thus, the finding of more
than 50% lymphocytes in a transudative pleural effusion is
usually associated with CHF, while the same finding in an
exudate is typical of malignancy.

Previous studies reported that lymphocyte-rich pleural effusion
was commonly associated with spread of malignant tumors to the
pleural space. A small fraction of these patients had tuberculous
pleuritis.3,6 However, this probably represents a referral bias,
since these studies were performed in pulmonary units. In
contrast, our study, which is one of the largest reported to date,
consists of newly diagnosed patients of older age who were
evaluated in a department of general internal medicine.
Therefore, we believe that our findings correctly represent the
distribution of causes of T-lymphocyte-rich pleural effusion in
patients older than 60 years, the major cause being CHF.

It was hypothesized that different immunological mechanisms
are involved in the response to neoplastic or mycobacterial
antigenic stimuli. Thus, these differences could be used as a
diagnostic tool in the evaluation of lymphocytic pleural effusion.
For example in tuberculous pleural effusion there is a typical
increase in CD4+ and Tec T5.9+ T lymphocytes. It was

suggested that these purified protein derivative cells are recruited
to the active site of the disease.6,10 In neoplastic pleural effusion, a
more variable pattern is found with a lower percentage of CD4+
cells.6,8 The lymphocyte subsets in pleural effusion of patients
with CHF are not significantly different from effusions due to
malignant diseases. Both probably represent passive
accumulation of lymphocytes within the pleural space.6 This
increase in T lymphocytes in the pleural fluid is associated with
depression of absolute concentration of T cells peripheral
blood.9,14 Thus the accumulation of CD4, T lymphocytes in the
pleural fluid probably represents a non-specific response and has
no diagnostic significance.

In conclusion, most patients with pleural lymphocytosis,
especially those with transudates, have underlying CHF.
The presence of exudative, lymphocyte-rich effusion is an
indication for further evaluation, since it is commonly
associated with malignancy. The clinical value of lymphocyte
subtyping is low and should not be performed routinely.

Correspondence. Dr M Lishner, Department of Medicine A, Meir Hospital,
44281 Kfar Saba, Israel.
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child has pneumonia. These clinical signs are tachypnoea,
chest indrawing and absence of wheezing.6 Based on these
three clinical signs, the WHO has developed algorithms for
deciding whether or not a child has severe pneumonia,
pneumonia or no pneumonia. The algorithm is summarised
in Figure 1.

Tachypnoea is defined by the WHO as a respiratory rate >
60 breaths per minute if < 2 months of age; > 50 breaths per
minute if aged 2 to 12 months and > 40 breaths per minute if
aged 12 months to 5 years.6 The respiratory rate should be
counted over 60 seconds. Respiratory rates counted over 30
seconds are two to four breaths per minute higher than
respiratory rates counted over 60 seconds.7 Chest indrawing
is defined as retraction of the lower chest wall on
inspiration.5

Tachypnoea increases the probability that a child has
pneumonia and the absence of tachypnoea reduces the
probability. Chest indrawing increases the probability of
pneumonia but the absence of chest indrawing does not
result in a significant reduction in the probability that a child
has pneumonia. Children with nasal flaring or grunting have
a threefold increased probability and children with
crepitations a two- to threefold increased probability, of

Pneumonia is a common and serious problem. It is the
fourth leading cause of death and the most common cause of
death due to infection in New Zealand.1 It is a major reason
for antibiotic use and broad-spectrum agents are often
prescribed for pneumonia when narrower-spectrum agents
would be as effective. In a study of over 2000 adult patients
with pneumonia treated at five centres in North America
significant variation in antibiotic prescribing practices
occurred between the centres. These variations lead to
significant differences in antimicrobial costs but no
differences in outcomes.2

Pneumonia is a disease that is concentrated at the
extremes of age, with prevalence and severity being greatest
for the youngest children and the oldest adults. This article
will therefore discuss separately the diagnosis and
management of pneumonia in children and adults.

Most patients with community-acquired pneumonia can
be treated as outpatients. This is the group we will address
in this article. The management of pneumonia in those who
are immunosuppressed or in those requiring hospitalisation
will not be discussed.

Pneumonia in children
Pneumonia is one of the diagnoses for which a significant
proportion of hospitalisations are avoidable by the use of
good primary or ambulatory care.3 The paediatric
pneumonia hospitalisation rate in Auckland is between three
and ten times higher than reported from other Pacific and
other Anglo-American nations.4 It is not known whether this
is due to pneumonia being more prevalent and severe or due
to a greater proportion of our paediatric hospitalisations for
pneumonia being avoidable by better primary and
ambulatory care.

In children, pneumonia, bronchiolitis and asthma are the
three lower respiratory tract illnesses that result in the
greatest morbidity. Antibiotics should be given to
children with pneumonia but not to children with
bronchiolitis or asthma. Therefore it is important to
differentiate pneumonia from these and other acute
respiratory illnesses before making treatment decisions.

Age predicts the frequency and severity of pneumonia.
Pneumonia is more common and more severe in younger
than in older children. Based on data from Auckland, the
pneumonia hospitalisation rate for children aged < 2 years is
11 times higher than for children aged 4 years or older.4

Unfortunately, as well as being more common and more
severe in young children, pneumonia is also more difficult to
diagnose. Most of the published literature on the diagnosis
of pneumonia in children is from the developing world. The
epidemiology of pneumonia in New Zealand children is
dissimilar to that of other Anglo-American nations and
shares some similarities with descriptions of pneumonia
hospitalisations in developing countries.4

Therefore it is appropriate to refer to the published
literature from developing and developed nations when
trying to define how best to diagnose and treat pneumonia.

Most children with pneumonia present with cough or
difficulty breathing, but only the minority of children with
these symptoms have pneumonia.5 In preschool-aged
children, who have cough or difficulty breathing, the World
Health Organization (WHO) have defined three key clinical
signs that should be used when deciding whether or not a
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amoxycillin or erythromycin are all suitable. Erythromycin
has the advantage of being active against Mycoplasma
pneumoniae and Legionella species. Follow-up of patients is

Figure 1. WHO algorithm for diagnosing pneumonia. *A child with
indrawing with a first episode of wheezing should be treated as if this
illness is severe pneumonia even though that diagnosis may be
proved incorrect in the subsequent 24 to 48 hours. †The WHO
recommends that antibiotics only be given to those children with
pneumonia or severe pneumonia.
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important to decide whether they are responding to the
empirical treatment.
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having pneumonia. The absence of these clinical signs
reduces the probability of pneumonia by approximately
25%. The presence of wheeze decreases the likelihood of
pneumonia in children aged > 2 months but increases the
likelihood in children aged < 2 months. The absence of
wheeze neither increases nor decreases the probability of
pneumonia. The presence or absence of fever neither
increases nor decreases the probability of pneumonia.8

Clinicians invariably use a combination of clinical signs
when deciding whether or not a child has pneumonia.
Unfortunately the probability of pneumonia based upon the
presence or absence of combinations of different clinical
signs has not as yet been adequately evaluated.

A reasonable conclusion from the literature is that
tachypnoea is the key clinical sign in determining whether or
not a child has pneumonia. If chest indrawing, nasal flaring,
grunting or crepitations are also present, then the
probability of pneumonia is increased further. A child with
wheeze who has a past history of wheeze is unlikely to have
pneumonia. If there is no respiratory distress, tachypnoea,
crackles or decreased breath sounds then pneumonia is ruled
out of the differential diagnosis.9
Aetiology. Pneumonia in children is caused by a number of
viruses and bacteria, with the proportion that is viral or
bacterial being different in different countries. There is
minimal published data on the aetiology of paediatric
pneumonia in New Zealand. In developing countries, a
larger proportion of pneumonia is due to bacterial infections
than in developed countries, however, it should be noted
that viral studies are less extensive in reports from
developing countries.10 In both developed and developing
countries the clinical severity of pneumonia is the best
predictor of aetiology. The probability that pneumonia is
due to bacterial infection increases with increasing severity
of the episode of pneumonia. In developed countries the
aetiology of community-acquired pneumonia has been
defined by the child’s age as well as by the severity of the
episode of illness. A summary of the results from studies
performed is contained in Table 1.9

Table  1. Aetiology of pneumonia by age group in developed countries*.

Age group Predominant organisms from most to least frequent in each
age group.

0 to 1 Group B streptococcus
months Gram negative organisms
1 to 3 Chlamydia trachomatis
months Respiratory syncytial virus (RSV)

Bordetella pertussis
1 to 24 RSV, other respiratory viruses†

months Mixed viral or viral/bacterial infections
Bacterial infections: Mostly Streptococcus pneumoniae
and less frequent haemophilus species (both typable and
non-typable) and Mycoplasma pneumoniae

2 to 5 years Respiratory viruses
Streptococcus pneumoniae
Haemophilus species
Mycoplasma pneumoniae
Clamydia pneumoniae

6 to 18 years M. pneumoniae and S. pneumoniae are the predominant
pathogens. Respiratory viruses account for <15% of
episodes of pneumonia in children >5 years of age.

*The proportion of pneumonia in each age group which is bacterial increases with
increasing severity of the pneumonia. †Other respiratory viruses = parainfluenza,
influenza and adenoviruses.

Investigations. Having decided, based on clinical
examination, that a child has pneumonia and requires
antibiotics, there is minimal information other than the
child’s age and the illness severity that is useful for deciding
which antibiotic to use. Investigations that are readily

available are infrequently helpful in determining whether or
not to prescribe antibiotics and which antibiotic to prescribe.

Sputum and throat swabs do not help determine whom
should receive antibiotics. Sputum production is a non-
specific response to airway inflammation, produced by viral
and bacterial infections and by non-infectious processes such
as asthma. Trying to obtain a sputum sample from a
preschool-aged child is usually unrewarding. Leucocytes are
found as frequently in sputum from which a virus is
subsequently isolated as from sputum from which a bacterial
culture is positive.11 Where nasopharyngeal and
percutaneous lung aspiration samples have been obtained
simultaneously from children with pneumonia, bacterial
culture of the nasopharyngeal sample has been poorly
predictive of the culture results from lung aspirates.12 A
blood culture is a relatively insensitive test for bacterial
pneumonia in children. In a recent study of children
hospitalised with pneumonia in Auckland, blood cultures
were positive in 3% (10/389) with four of these ten positive
cultures revealing a skin contaminant, (Grant CC, Pati A,
Tan D, Vogel S, Aicken R, Scragg R; unpublished
observations).
Neither the presence nor height of fever, nor the total or
differential white cell count nor the serum C-reactive
protein are helpful in differentiating viral from bacterial
pneumonia.13,14 Inter-observer agreement between
radiologists has been shown to be poor when categorising
children’s chest radiographs as normal, equivocal or
indicative of pneumonia or when differentiating children
who have a proven viral or bacterial aetiology for their
pneumonia.15,16

Treatment. Antibiotics should be prescribed for children in
whom pneumonia has been diagnosed. Given the dearth of
randomised controlled trials on antibiotic use, the choice of
antibiotics should be based on aetiology as defined by the
severity of the episode of illness and the age of the child.
Oral antibiotics will provide adequate coverage for most
mild to moderate episodes of pneumonia. Parenteral
antibiotics should be used for neonates or those requiring
hospitalisation because of the severity of the pneumonia or
other contributing factors (Table 2). For children aged 3
months to 5 years with pneumonia, amoxicillin 40 mg/kg/
day given in three divided doses for seven to ten days is the
treatment of choice. For children aged > 5 years and
adolescents with pneumonia, erythromycin 40 mg/kg/day in
four divided doses for seven days is the treatment of choice.

Antibiotics should not be prescribed to try to prevent a
child developing pneumonia. Antibiotics do not prevent the
development of pneumonia in children with upper
respiratory tract infections.17

Pneumonia in adults
The diagnosis of pneumonia in adults may be
straightforward, with the patient complaining of a
productive cough, associated with fever and shortness of
breath. The examination will suggest focal consolidation and
chest radiography will confirm the diagnosis. However,
pneumonia may present in a more subtle way, with non-
pulmonary symptoms such as myalgias, malaise and
headache predominating, especially early in the illness. A
standard posterior-anterior and lateral chest radiograph
should be performed in those with respiratory symptoms and
other suggestive findings such as fever > 37.8°C, pulse rate >
100 beats per minute or an abnormal lung examination.18

After a thorough history and examination the decision to
send the patient to hospital or treat as an outpatient can be
made. Up to 80% of adults with pneumonia can be managed
as outpatients. Factors listed in Table 2 increase the risk of
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death or a complicated course. When these factors are
present, especially if multiple risk factors coexist, admission,
should be considered. In addition, the home situation of the
patient is important and should be taken into account.
Investigations. For adult patients with a productive cough,
sputum should be collected before the patient starts
antibiotics as yield of fastidious bacteria such as S pneumoniae
and Haemophilus influenzae is zero if collected after
antibiotics have been taken. Gram stain of sputum may
suggest the causative agent and culture allows sensitivity
testing as well as identification. Special stains for
mycobacteria, Pneumocystis carinii and Legionella may be
indicated. The IgM titre for Mycoplasma is usually positive
within seven days of symptoms beginning and may thus be
helpful clinically.
Aetiology. The causes of pneumonia in patients treated as
outpatients are not well known. Table 3 shows the aetiology
of pneumonia in adult patients admitted to Waikato and
Christchurch hospitals.19,20

Table 3. Causes of community acquired pneumonia in adults requiring
admission in New Zealand.

Organism % in Waikato % in Christchurch
(n = 92)* (n = 255)*

Streptococcus pneumoniae 33 39
Mycoplasma pneumoniae 18 16
Influenza A virus 8 5
Legionella species 4 11
Staphylococcus aureus 3 3
Haemophilus influenzae 5 11
Others 11 14
No cause found 28 29

* In 10 Waikato and 60 Christchurch patients more than one organism was
identified

Treatment. Antibiotics should be started as soon as
possible. Thus initial treatment is usually empirical, and may
often remain so, because the causative agent is only
identified in approximately 70% of patients in prospective
studies and in considerably fewer in clinical practice. In
addition clinical features and radiology do not reliably
predict a causative agent.21,22

The two recent studies performed in New Zealand
identified S pneumoniae as the most common cause of
pneumonia in adults requiring admission. It has been
suggested that the true prevalence of S pneumoniae is

underestimated by our current tests and that it probably
accounts for most episodes of pneumonia where no cause is
found.23 Thus outpatients with uncomplicated pneumonia of
unknown aetiology should receive treatment active against S
pneumoniae. Amoxycillin or penicillin or erythromycin are all
suitable. Erythromycin has the advantage of being active
against mycoplasma and legionella species. However, patient
tolerance may not be as high. It is interesting to note that
for uncomplicated pneumonia the British Thoracic Society
recommends amoxycillin or benzyl penicillin while the
American Thoracic Society recommends a macrolide such as
erythromycin.22,24 There are very few prospective trials that
have compared different antibiotic regimes for pneumonia.
For uncomplicated pneumonia, seven to ten days’ therapy is
usually given. For pneumonia due to mycoplasma 10 to 14
days is recommended.

If an elderly patient, or one with other medical problems,
is being treated as an outpatient amoxycillin/clavulinic acid
or cefuroxime should be given to provide cover against H
influenzae. Patients with severe pneumonia need even
broader-spectrum therapy, including coverage for legionella
but they also need aggressive inpatient supportive care.

Pneumococcal resistance to penicillin is increasing
globally.  However, in-vitro resistance to penicillin does not
preclude successful treatment of pneumonia with penicillin.
Penicillin levels achieved in blood or respiratory secretions
are many times higher than the minimum inhibitory
concentration of intermediate resistant and most highly
resistant pneumococcal isolates. No difference in clinical
response has been found in pneumonia due to intermediate
resistant compared with that due to fully sensitive
pneumococci.25 As the incidence of high-grade, penicillin
resistance rises it may be necessary to modify treatment but
we are not yet at this stage in New Zealand.
Follow-up. It is important to arrange definite follow-up to
assess a patient’s response to treatment. With effective
antibiotic therapy some improvement should be seen in 48
to 72 hours. If not, or if the patient is deteriorating, a change
in antibiotic may be necessary or admission to hospital
considered. In a study of non-hospitalised patients with
pneumonia in France, 22% of the patients had failed to
improve two to four days after starting treatment. One half
of the non-responders were then hospitalised and the other
half were switched to second-line therapy such as a
macrolide.26 Similarly, in a British study 26% returned for a
second consultation and three quarters of these had their

Table 2. Indications for admission in children and adults with pneumonia.

Children9 Adult22,30

  Age <6 months >65 years

  Primary care No response to appropriate oral antibiotics No response to appropriate oral antibiotics
  management

  Comorbidity Preexisting medical illness, dehydration, vomiting Preexisting medical illness

  Clinical signs Toxic appearance or severe respiratory distress or Clinical signs: respiratory rate >30 breaths/min,
oxygen requirement diastolic blood pressure <60mmHg, temp. >38.3°C,

confusion, extrapulmonary disease

  Social Social stress, no car, no phone, language or Unable to comply with therapy or follow-up
communication barriers

  Laboratory WBC* ≤ 4000 or ≥ 20,000 109/L, pO2 ≤ 8KPa (60mmHg),
urea ≥ 7 mmol/L

  Microbiology Aetiology: Staphylococcal, Gram negative rod, aspiration or post
obstructive pneumonia

  Radiology CXR: multilobar involvement, cavity or  effusion

* WBC: White cell count.
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On July 1 1999, New Zealand’s workers’ compensation
system was privatised. Was this a desirable reform or market
madness?

Early last year, we reviewed national occupational health
practice in the Journal,1 concluded that the standard was
poor and identified contributory factors. We recommended
strategies common to successful workers’ compensation
systems.2 Unfortunately, I do not believe the Accident
Insurance Act I (AIA) is the legislative solution to these
problems and I do not accept the argument that market
forces will correct problems in system access, performance
and cost.

No data from a comparative workers’ compensation
system exists to show that privatisation, per se, results in
improved cost efficacy. Indeed, the general experience is that
costs and premiums increase. Premium increases are often
disproportionately great because insurance companies
frequently purchase a large market share at the introduction
of privatisation by quoting rates that are much lower than
the traditional costs of workers’ compensation for the
organisations involved. This was certainly the case in New
Zealand. The increased costs are due to factors such as legal
and medical reports about entitlement, and are not just due
to profit taking. For example, Western Australia (WA) has a
similar system to that now in place in New Zealand. During
a workshop held at the 1999 annual scientific meeting of the

Royal Australasian College of Physicians in Perth, data were
presented by the responsible WA authority to show that
some companies, which did not have a single work-injury
claim in the previous 2 years, were still subject to a trebling
of premiums.3

Insurance companies usually control the cost of privatised
workers’ compensation systems by regulating the level of
entitlement. Where that is not possible, as is the case locally,
the common response is to deny entitlement. Given that
there is nothing in the AIA that will facilitate better
occupational health practice (in comparison to the accredited
employers scheme that existed under the previous
legislation),1,4 the latter is the almost inevitable response
here. Anecdotally, this is occurring and is manifest by many
general practitioners not having their invoices paid by the
insurance company on the basis that a “work injury has not
been established”. The legal profession has been quick to
recognise the emergence of an “entitlement industry”. Most
large legal firms have established workers’ compensation
divisions or groups, and, in the case of one Dunedin law
firm, have written to local general practitioners advertising
their ability to advise any of their patients who have been
disentitled by ACC.

Such a denial of entitlement is not difficult here because of
the following observations: any potential claimant has to
establish entitlement; entitlement is based on cause and not
diagnosis; and mental trauma as a cause of disability is
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University of Auckland, Auckland.

antibiotic changed. Eight percent returned for a third
consultation.27 These studies show that initial empiric
therapy will not always be correct.

The need for a follow-up chest radiograph is a matter of
debate. Follow-up chest radiographs are most justified for
patients with a delayed response, an uncertain cause of
pneumonia, recurrent pneumonia or for those who may have
lung neoplasms.23

Prevention. Annual influenza vaccination and a pneumococcal
vaccination (repeated once after five years) should be given to
those likely to suffer severe pneumonia, for example, those over
65 years of age or with medical problems.28,29
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excluded. General practitioners have already noticed a
consequent and significant increase in required information
on claim forms. This process is not designed to facilitate
entitlement.

Consider the data available for upper limb pain syndromes
as an example.5-7 With the exception of a complex regional
pain syndrome (reflex sympathetic dystrophy) complicating a
traumatic arm injury or perhaps a fibromyalgia syndrome
after a whiplash neck injury at work, there are no objective
data to show that mechanical work process alone can cause
any of the chronic pain syndromes. Even when less
problematic conditions such as rotator cuff tendonitis and
epicondylitis are considered, again, there are no objective
data to establish a causal relationship for most occupations,
in the absence of some discrete violent injury. A common
condition such as a carpal tunnel syndrome is more related
to recent weight gain than work process, the exceptions
being for jobs that involve vibrating tools and others that
have considerable physical stress such as meat boners, meat
and fish packers and fish filleters. It is hard to imagine a
keyboard worker “passing” such an objective test of cause for
any of the conditions that result in sustained upper limb
pain. Indeed, current epidemiological data show that while
such keyboard workers have an increased prevalence of neck,
shoulder and elbow pain, there is no dose-relationship
between this pain and their work process and they do not
have an increased prevalence of any discrete musculoskeletal
disorder. The end result is a group of patients who will be
“in limbo” - neither acceptable to the ACC as a domestic,
recreational, or motor vehicle accident, nor able to prove to
the insurance company concerned that a mechanical work
process has caused their problem. This is the group of
patients that will fuel the “entitlement industry”. The ACC
has recently lost a considerable number of experienced case
managers, presumably in the belief that they will experience
a 25 to 30% reduction in claims (the approximate number of
work-related claims). This is probably naive, as it is
inevitable that ACC will become embroiled in the
consequent debate of just who, if anyone is responsible for
the ongoing costs of the “limbo” group.

The other major limitations in the AIA are not due to
privatisation. Although we recognised in our 1999 review1

that general practitioners were a major factor in the poor
national standard of occupational health practice, any system
that bypasses the family doctor is almost certain to be
expensive and inefficient. Given that they are often the only
people who are aware of the patient’s (claimant’s) overall
health, any workers’ compensation system should be
designed to assist and not by-pass the family doctor.

To illustrate this concept, consider a typical New Zealand
organisation I have audited. Work injury and illness costs are
only about 15% of total “sickness” absence costs.
Consequently, what is needed is a management plan for
“sickness” absence of any form, and not a concentration on
work injuries and illnesses. Second, analysis of absenteeism
shows that once a worker has been absent for 5 days, the
chance of them having a problem that will cause sustained
invalidity and absence is high. This is the time for
intervention. Such intervention should consist of an early
human resources contact and an “expert” assessment after 5
days by a medical practitioner that has no interest in the
outcome or in managing the patient. The subsequent report

on diagnosis, cause, entitlement to compensation,
management and rehabilitation should be given to the family
doctor and employer for ongoing care. This system achieves
the following: the patient receives an early expert assessment
before negative factors such as de-conditioning and illness
belief become established; treatment is likely to be
appropriate; any workplace factors are quickly identified and
corrected; the employer is primarily responsible for a
reactive workplace health and safety system; and the general
practitioner remains the central care giver, is up-skilled by
the process and is not put in the position of having to argue
with, and possibly lose their patient, over issues of
entitlement and work-fitness.

The AIA does not facilitate this type of cost- and outcome-
effective program for at least 3 reasons. First, splitting the
funding for work-related from non-work, related health
problems inhibits any holistic management of absenteeism.
Second, unlike the previous accredited employers’ scheme in
which the employer was clearly the primary risk taker, the
primary risk taker now is an insurance company. Employer
responsibility is actually diminished. Third and most
important, the AIA enables injured workers to present initially
to a wide range of therapists - despite the poor efficacy of the
majority of these therapies for most patient complaints.8,9 The
general practitioner can be by-passed. Initial contact is with a
therapist and not a diagnostician. By the time a general
practitioner is seen (presumably because therapy has failed to
maintain work fitness and time off work is desired), the
diagnosis will often not be apparent (and may have been
modified) and a (frequently inappropriate) physical injury
illness belief will be well established. The general practitioner
will be placed in a position of having to accept a historical
diagnosis from a non-medically trained therapist or enter into
a no-win argument with their patient. This is a recipe for
great cost, as well as for poor health care. The origins of the
latter aspect of the AIA are mysterious, especially given recent
initiatives to regulate the amount of physical therapy ordered
by general practitioners. The expansion of first-contact health
professionals should only be to occupational health nurses in
industrial settings and to dentists for oral injuries.

It was generally agreed that the Accident Rehabilitation
Compensation and Insurance Act 19924 was in need of
reform. In that context, privatisation is not a proven method
of delivering workers’ compensation. The problem in New
Zealand’s worker’s compensation law is that it is still based
on cause, which is frequently not known, and not on
disability. The AIA is not good workers’ compensation law
and is likely to benefit only the insurance industry and the
legal profession.
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