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Childhood predictors of adult adiposity: � ndings from a 
longitudinal study

Geraldine FH McLeod, David M Fergusson, L John Horwood, Joseph M Boden, 
Frances A Carter

This paper uses data gathered as part of the Christchurch Health and Development Study, a longitu-
dinal study of a cohort of 1,265 children born in Christchurch in 1977, to examine childhood factors 
associated with later risks of overweight and obesity in adulthood. At ages 30 and 35 years, approx-
imately one-third of the cohort were overweight and one-fi fth were obese. Childhood predictors 
of overweight and obesity spanned an array of factors refl ecting social and family background, 
biological endowment, cognitive ability and childhood adversity. Potential implications of these 
fi ndings for programmes aiming to reduce the prevalence of overweight and obesity are discussed.

Ethnic disparities in attendance at New Zealand’s chronic pain 
services

Gwyn N Lewis, Angela Upsdell
The study investigated the ethnicity of people attending our chronic pain services. We found that, 
overall, Europeans were over-represented but Pasifi ka and Asian people were under-represented 
at the services. In addition, non-European populations tended to score worse on clinical assess-
ments undertaken at their fi rst visit. These fi ndings suggest ethnic disparities in attendance at our 
chronic pain services that should be addressed. 

A fast track clinic improves diagnosis and treatment times for those 
investigated for lung cancer in Northland District Health Board

Sophie Williams, Peter Davies, Blair Johnson, Stephen Iles 
Those with lung cancer can have lots of tests in one day. Where this is done it speeds up diag-
nosis and treatment, and patients fi nd this helpful. We could improve further by adding in more 
methods of biopsy such as endoscopic ultra-sound guided biopsy, but this involves investment in 
equipment and staff.

Cost implications of avoidable rapid response call activations in 
older patients

Ashwin Subramaniam, Cameron Green, Mohammad Omair, Aun Chian Yeoh, 
Lionel Soh, Ravindranath Tiruvoipati

Rapid response calls (RRCs) are designed to appropriately manage clinical deterioration. However, 
not all RRCs are appropriate due to medical futility or the patient’s wishes. Incidence and costs 
associated with avoidable-RRC (ARRC) remain underexplored. The study aimed to describe the inci-
dence and costs of ARRC activations in older patients. We observed that 10% of RRCs are associated 
with increased time and fi nancial costs. The costs for investigations, equipment and management 
was AUD $2,267.01, opportunity costs were AUD $3,861.55, with a grand total cost of AUD $6,128.56. 

SUMMARIES
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A review of cervical cancer occurrences in New Zealand 2008–2012
Phil Hider, Kieran Dempster-Rivett, Jonathan Williman, Michelle Dempster-Rivett, 

Lynn Sadler, Melissa McLeod, Andrew Miller, Peter Sykes
Information about women diagnosed with cervical cancer during 1 January 2008–31 December 
2012 was reviewed in order to identify where improvements could be made to the National 
Cervical Screening Programme. Only 13% of the 644 women aged 25–69 years diagnosed with 
cervical cancer had undergone regular cervical cancer screening according to New Zealand guide-
lines. This proportion was lower among Māori and Pacifi c people and those living in deprived 
areas. Ongoing efforts are required to improve the uptake of regular cervical screening, particu-
larly for Māori and socio-economically disadvantaged women/wahine. Continuous monitoring of 
the cervical screening programme using population-linked data, second reviews of screening tests 
reported as negative and more detailed clinical information from new cancer cases are needed to 
inform further improvements to cervical cancer prevention in New Zealand.  

Health consequences of transport patterns in New Zealand’s 
largest cities

Caroline Shaw, Edward Randal, Michael Keall, Alistair Woodward
This study aimed to look at sustainable transport systems in New Zealand’s six largest cities and 
quantify the health consequences of the current transport situation. We estimated the health 
impacts and carbon emission changes if Auckland, Tauranga, Hamilton, Christchurch and Dunedin 
had the same walking, cycling and public transport levels as Wellington currently does. All cities 
would have health benefi ts, for example in Auckland’s case there would be 57 fewer premature 
deaths each year, in Tauranga 50 fewer. The health gain would be as a result of increased physical 
activity, reduced air pollution and reduced overall injury (despite slightly increased cyclist and 
pedestrian injury) due to fewer cars on the roads. Carbon emissions from light vehicles would be 
between 7 to 32% lower (depending on the city) if the other big cities in New Zealand had the same 
transport patterns as Wellington currently does. Local (and central) Government needs better 
transport policies that take into account health and carbon impacts.

Clinical guidelines: what happens when people have multiple 
conditions?

Elinor Millar, Anthony Dowell, Ross Lawrenson, Dee Mangin, Diana Sarfati 
More people are now living with multimorbidity (multiple long-term conditions). Currently 
clinical treatment guidelines focus on the management of individual conditions, and don’t usually 
consider the impact of combining multiple guidelines for someone with multiple conditions. This 
may lead to interactions between treatments and often leads to a burdensome treatment regime 
for patients. Clinical guidelines could be improved to better support clinicians to provide care for 
people with multimorbidity. 

Carcinogenicity of glyphosate: why is New Zealand’s EPA lost in the 
weeds?

Jeroen Douwes, Andrea ‘t Mannetje, Dave McLean, Neil Pearce, Alistair Woodward, 
John D Potter

In 2015, the International Agency for Research on Cancer (IARC) concluded that glyphosate is 
“probably carcinogenic to humans”. The New Zealand Environmental Protection Authority 
(NZEPA) rejected this and commissioned a new report, concluding that glyphosate was unlikely 
to be genotoxic or carcinogenic to humans. We conclude that the NZEPA process for evaluating 
the carcinogenicity of glyphosate was fl awed and urge that: the NZEPA report be withdrawn; the 
NZEPA respond to the concerns raised and for a reassessment to be conducted; and clearer process 
and better understanding of science be used to inform any future review of hazardous substances 
in New Zealand.

SUMMARIES
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Multimorbidity and clinical 
guidelines: problem or 

opportunity? 
Tim Stokes

Multimorbidity (the presence of 
two or more chronic conditions 
in a single patient) is one of the 

biggest challenges facing health systems 
internationally and leads to poorer health 
outcomes, being associated with high mor-
tality, reduced functional status and quality 
of life, and increased use of inpatient and 
ambulatory healthcare.1 Multimorbidity is a 
major issue for general practice and primary 
healthcare: a widely cited Scottish cross-sec-
tional study found that 23% of patients were 
multimorbid with a prevalence rising to 
65% in the 65–84 age group.2 General prac-
titioners (GPs) face signifi cant challenges 
delivering care to this increasing group of 
patients when clinical guidelines and mod-
els of healthcare delivery remain focused on 
dealing with single long-term conditions.3 

It is therefore timely that this issue of the 
NZMJ should see a viewpoint article by Dr 
Millar and colleagues4 asking the important 
questions as to whether and how we should 
use single-disease clinical guidelines when 
our patients will often have more than one 
long-term condition. Millar and colleagues 
set the scene by presenting a hypothetical 
72-year-old patient with multimorbidity 
(diabetes, hypertension, osteoporosis, COPD, 
depression and moderate cardiovascular 
risk), discuss the problems such a scenario 
causes for current disease specifi c clinical 
guidelines and offer eight recommendations 
to improve care for people with multimor-
bidity in New Zealand. 

It is important to recognise the role that 
single disease clinical guidelines have in 
promoting high-quality care prior to any 
discussion of their potential limitations. 
Clinical guidelines are defi ned as “recom-
mendations intended to optimise patient 
care that are informed by a systematic 
review of evidence and an assessment of 

the benefi ts and harms of alternative care 
options.”5 Guidelines are based on the best 
available evidence, which largely comes 
from studies involving single diseases 
in selected population groups.6 They are 
considered one of the key foundations for 
quality improvement in healthcare and 
there are guideline developers who develop 
high-quality guidance, notably those funded 
by national health systems such as the UK’s 
National Institute for Health and Care Excel-
lence (NICE) and Scottish Intercollegiate 
Guidelines Network (SIGN). International 
consensus is that guidelines should be 
developed using an explicit and transparent 
process; should base recommendations on a 
systematic review of the existing evidence; 
should include experts and patient repre-
sentatives on a multidisciplinary guideline 
development group; and should consider 
important patient subgroups and patient 
preferences.5 Given this defi nition and 
development process there is no a priori 
reason why guidelines cannot be developed 
and used with patients with multimorbidity. 

Nonetheless, Millar and colleagues are 
correct to highlight the key problems 
that can arise from the application of 
single-disease guidelines to those with 
multimorbidity. An uncritical application 
of several guidelines to one patient can, as 
shown in the hypothetical patient, lead to 
polypharmacy with the risk of signifi cant 
drug interactions and attendant harm and 
also a high treatment burden. A further 
issue fl agged up is that guideline recom-
mendations may be based on evidence 
from randomised controlled trials (RCTs) in 
younger patients with fewer comorbidities, 
and from a secondary care patient popu-
lation with more severe disease.7 It has, 
for example, been estimated that approxi-
mately 40% of people newly diagnosed with 

EDITORIAL
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type 2 diabetes in Scotland in 2008 would 
have been excluded from RCTs based on 
age alone, and these excluded older people 
had much higher levels of comorbidity such 
as chronic kidney disease.6 Questions can 
thus be asked about the applicability of such 
recommendations to patients with multiple 
long-term conditions seen in primary care. 
A fi nal problem is that guidelines have in 
general considered evidence of benefi ts 
and harms without considering a temporal 
dimension (“time to benefi t”)6—in such situ-
ations decisions to prescribe, say, a statin to 
prevent a cardiovascular event in fi ve years’ 
time may have limited applicability in a 
patient with limited life expectancy. 

Moving on to how these problems can 
be addressed, the eight recommendations 
proposed by Millar and colleagues cover 
the two key questions that clinicians using 
guidelines need an answer to. The fi rst 
question is: “how can we better use existing 
single-disease guidelines in people with 
multimorbidity?” and the second is “how 
can we develop clinical guidelines which 
take better account of multimorbidity?” 

To address the fi rst question—“how can 
we better use existing single-disease guide-
lines in people with multimorbidity?”—it 
is in the consultation that clinicians use 
clinical guideline recommendations and 
seek to achieve shared decision-making 
informed by recommended best practice 
care—this process, in which clinical 
judgement is brought to bear—is rarely 
addressed by guideline developers in the 
context of multimorbidity. There exists, 
however, consensus-based guidance (the 
Ariadne principles8 and American Geriatrics 
Society—AGS9), which provides medical 
generalists (GPs, general physicians, geri-
atricians) with practical advice on how to 
handle multimorbidity within the consul-
tation. The Ariadne principles focus on 
the need for realistic treatment goals to be 
shared between practitioner and patient. For 
this to be achieved, the clinician consulting 
with a patient with multimorbidity has three 
key tasks: a) an interaction assessment of 
the patient’s conditions and treatment, b) 
prioritisation of health problems that take 
into account the patient’s preferences—the 

most and least desired outcomes, and c) indi-
vidualised management and follow up.8 The 
AGS guidelines9 also emphasise the need to 
determine and incorporate patient prefer-
ences into clinical decision-making for older 
people with multimorbidity. In particular, 
they highlight the need for clinicians to 
recognise when such patients are facing a 
“preference sensitive” decision. Examples of 
“preference sensitive” decisions are medi-
cation that may improve one condition but 
make another worse (eg, risk of osteoporosis 
when using inhaled steroids in COPD), medi-
cation that may offer long-term benefi t but 
cause short-term harm (eg, bisphosphonates 
to prevent osteoporosis) and prescribing 
multiple medications when there is a need 
to balance the benefi ts and harms of each 
medication. The Ariadne principles8 and AGS 
guidance9 were used to inform the recom-
mendations of the fi rst multimorbidity 
clinical guideline developed by a national 
clinical guideline developer (NICE).10 

In terms of the second question—“how can 
we develop clinical guidelines which take 
better account of multimorbidity?”—recent 
research6 has shown that it is feasible to 
address several of the identifi ed problems 
faced by national guideline developers 
when seeking to account for multimorbidity 
in single-disease guidelines. In particular 
there is scope to: a) use epidemiological data 
describing the guideline population to inform 
guideline development group consideration 
of both likely interactions and the wider 
applicability and extrapolation of evidence; 
b) to systematically compare the absolute 
benefi t of long-term preventive treatments 
in order to inform decision-making in 
people with reduced life expectancy and/
or high treatment burden and c) to ensure 
health economic models used in guideline 
development identify the time to accrue 
a benefi t from treatment.6 It will be inter-
esting to see if future single-disease clinical 
guidelines from national guideline devel-
opers such as NICE will be developed using 
these approaches and what impact they will 
have on the wording of clinical guideline 
recommendations, the expectation being the 
recommendations will be better able to be 
used with confi dence by practitioners with 
patients with multimorbidity.

EDITORIAL
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Millar and colleagues are right to argue 
that at the heart of evidence-based medicine 
is clinical judgement—as there are always 
limitations to evidence and decisions need 
to be individualised to take account of 
patient preferences. The need to develop 
and use clinical guidelines with people 

with multimorbidity does indeed throw up 
problems but it also offers opportunities for 
future guidelines to be developed that better 
support shared decision-making between 
practitioner and patient in those with 
multiple long-term conditions. 
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Childhood predictors of 
adult adiposity: � ndings 

from a longitudinal study 
Geraldine FH McLeod, David M Fergusson, L John Horwood, 

Joseph M Boden, Frances A Carter

ABSTRACT
AIMS: The increasing prevalence of overweight and obesity has become a key challenge for New Zealand. 
The purpose of the present study was to examine childhood risk factors for adult adiposity in a longitudinal 
birth cohort.

METHODS: Data were gathered from the Christchurch Health and Development Study (CHDS), a birth cohort 
of 1,265 children born in Christchurch in 1977. Associations were examined between socio-demographic 
background, perinatal factors, infant and child characteristics, family functioning/child maltreatment and 
adiposity at ages 30 and 35 years. Adiposity was assessed using body mass index scores.

RESULTS: At ages 30 and 35, approximately one-third of cohort members were overweight and one-fi� h 
were obese. Generalised estimating equation models showed that statistically significant (p<.05) predictors 
of later adiposity and overweight/obesity were: male gender, being born into a single-parent family, having 
parents with larger body size, higher early infant growth, limited or no breastfeeding, lower levels of 
cognitive ability and exposure to severe sexual abuse.

CONCLUSIONS: Overweight and obesity was associated with social and family background, biological 
endowment, cognitive ability and childhood adversity factors. These findings may assist in the development 
of structured adiposity intervention programmes in conjunction with established community organisations 
specialising in child and family health.

Concerns have been raised about the 
prevalence of obesity in New Zea-
land.1,2 These concerns generally 

relate to the health, social and economic 
consequences that increasing rates of obe-
sity cause New Zealanders and the health 
system.1–4 Current estimates suggest that 
31.6% of New Zealand adults meet standard 
criteria for obesity (BMI ≥30) with these 
rates being higher among Māori and Pasifi ka 
(47.1% and 66.9% respectively).5,6 

The reduction of the population preva-
lence of obesity is a priority issue for the 
New Zealand Government7 and A Better 
Start Science Challenge was developed to 
encourage research into tools to predict, 
prevent and treat childhood obesity, and to 
reduce obesity over the life course.8 A key 
focus of this research is an ascertainment 
of the childhood predictors of later obesity. 
An extensive international literature has 

identifi ed a number of childhood determi-
nants of adult weight and obesity, including 
maternal factors, and child growth, diet and 
activity factors.9–11 However, less is known 
about the role of these factors in contrib-
uting to adult obesity in the New Zealand 
context. Indeed, is has been argued that 
knowledge of local (within-population) 
factors is critical to developing approaches 
to solving the problem of obesity.12 Further, 
prospective longitudinal studies are critical 
for understanding the causal role of early 
factors in determining adult obesity. Two 
longitudinal studies in New Zealand have 
data that allow examination of predictors of 
obesity across the life-course to adulthood. 
Research from the Christchurch Health and 
Development Study (CHDS) has shown that 
the association between breast feeding and 
BMI was mediated by early growth,13 while 
research from the Dunedin Multidisciplinary 
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Health and Development Study has shown 
that the development of adult obesity was 
associated with rapid early growth14 and 
shorter duration of sleep.15 

In order to examine further early 
predictors of adult obesity using New 
Zealand data, the present study examined a 
series of childhood risk factors for adiposity 
in adulthood using data from the Christ-
church Health and Development Study 
(CHDS). The present study aimed to identify 
factors in the development and maintenance 
of high adiposity among individuals growing 
up in New Zealand.

Methods
Participants

Participants were members of the Christ-
church Health and Development Study 
(CHDS) birth cohort. The CHDS is a longitu-
dinal study of 1,265 children (630 females) 
born in the Christchurch (New Zealand) 
urban region over a four-month period 
during 1977. This cohort has been studied 
regularly from birth to age 35 using a 
combination of: interviews with parents and 
participants, standardised testing, teacher 
report and offi  cial record data.16,17 The 
Appendix shows the sociodemographic char-
acteristics of the CHDS cohort at birth, age 
30 and age 35. All phases of the study were 
subject to ethical approval by the Regional 
Health and Disabilities Ethics Committee. 

Measures
Body mass index

At ages 30 and 35, assessments of partici-
pants’ height and weight were obtained. In 
71% of cases, these estimates were recorded 
by trained staff using standardised measure-
ments taken in respondents’ homes, using 
Seca 214 portable stadiometers to measure 
height and Tanita HD-351 scales to measure 
body-weight. However, in a minority (29%) 
of cases, direct assessment of height/weight 
was not possible; for these participants, 
information was based on self-report data 
obtained via telephone or Skype interview. 
Overall, height and weight estimates were 
available for 99.0% (977/987) of those 
studied at age 30 and 95.9% (923/962) of 
those studied at age 35.

Using this information, body mass index 
(BMI) scores were calculated for respon-

dents at ages 30 and 35. BMI was calculated 
as weight (kg)/height (m2). 

Validity of assessing BMI on the basis of 
self-report data was previously assessed on 
a subsample of the cohort at age 30. This 
showed a correlation of r=0.96 between 
assessments of BMI based on self-report and 
standardised measurement.13

Risk factors for obesity 
A series of risk factors for overweight/

obesity were gathered from the CHDS 
database based on previous research and 
theory.10,13,18 

Socio-demographic background 
Socio-demographic predictors included: 

maternal age at the child’s birth; mother’s 
educational qualifi cations; family type (child 
born into one-parent or two-parent family); 
family socioeconomic status;19 averaged 
living standards (0–10 years) assessed on 
the basis of annual interviewer ratings; 
averaged family income (0–10 years). 

Perinatal factors 
At the birth interview, mothers were ques-

tioned about their pre-pregnancy height and 
weight, and that of their child’s biological 
father (if known). From this information, 
measures of maternal and paternal BMI 
were calculated. Estimates of BMI were 
available for over 99% of biological mothers 
and fathers. Information was also gathered 
on: maternal smoking during pregnancy; 
infant feeding and growth over the child’s 
fi rst year (breastfeeding assessed at four 
months and one year; infant solid feeding 
assessed at four months; and infant weight 
gain (0–9 months) assessed from Plunket 
Book records). 

Infant/child characteristics
Measures included gender; Māori/Pacifi c 

ethnicity; cognitive ability (7–8 years) using 
the Revised Wechsler Intelligence Scale for 
Children (WISC-R);20 child attentional and 
conduct problems (7–9 years) using parent 
and teacher questionnaires;21 and sleep 
problems (7–9 years). 

Family functioning and childhood 
maltreatment 

Measures of family functioning and child 
maltreatment were gathered on parental 
separations/divorce (0–16 years); and 
child maltreatment (childhood physical 
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punishment) (0–16 years); childhood sexual 
abuse (0–16 years), which was assessed by 
retrospective reports at 18 and 21 years.22

Additional predictors considered for 
inclusion but found not to be related to BMI 
in preliminary analysis included: birth-
weight; diversity of early solid food diet 
(number of different foods 0–4 months); 
birth order in family; number of hours sleep 
per night.

Statistical analysis
Bivariate associations between 
gender and adiposity

Repeated measures of BMI classifi ed as 
<25 (normal), 25–29.9 (overweight) and 
30+ (obese) at ages 30 and 35 years were 
examined by gender (Table 1). Gender and 
age-related differences in the distribution of 
BMI were tested for statistical signifi cance 
using the chi-square test of independence. 

Associations between childhood 
factors and BMI

Analysis of associations between adiposity 
and the risk factors summarised above 
was conducted in two stages. In the fi rst 
stage, to facilitate data display each of the 
risk factors was dichotomised and related 
to an averaged measure of adiposity clas-
sifi ed into BMI <25; 25–29.9; 30+ (Table 2). 
All associations were tested for statistical 
signifi cance using the Mantel–Haenszel 
chi-square test of linearity. The strength of 
each association was summarised by the 
Pearson correlation (r) between BMI and the 
risk factor, with both measures scored in 
their natural (non-categorised) metrics. 

In the second stage, a generalised esti-
mating equation (GEE) modelling approach23 
was used to fi t population-averaged 
regression models in which the repeated 
measures of BMI at ages 30, 35 were 
modelled as a function of age, gender and 
the signifi cant risk factors identifi ed above. 
Two models were fi tted to predict (1) mean 
BMI and (2) percent overweight or obese 
(BMI≥25). The fi tted models took the general 
form:
F(Yit) = B0 + B1 AGEit + B2 GENDERi + ∑Bj Xij 

where Yit was the expected value of BMI, or 
the probability for being overweight/obese, 
for the ith participant at time t (t=30, 35 
years); F was the appropriate link function 
(identity for continuous outcome (BMI); 
logistic for dichotomous outcome (percent 
overweight/obese)); AGEit was the age of 
individual i at time-period t; GENDERi repre-
sented the gender of the cohort member; and 
Xij were the set of childhood predictors. The 
repeated observations for each individual 
were permitted to be correlated over time. 
In fi tting these models all predictors were 
scored in their natural metrics, and models 
were refi ned using methods of forward and 
backward elimination to identify a parsimo-
nious and stable set of signifi cant predictors 
of one or both outcomes. 

To illustrate the net impact of each of the 
identifi ed risk factors on the two outcomes 
(mean BMI, percent overweight/obese) the 
fi nal regression models were re-run with all 
continuous predictors quantilised into either 
quartiles (duration of breastfeeding) or quin-
tiles (early growth; parental BMI; cognitive 
ability). From the resulting models esti-
mates of marginal adjusted mean BMI and 
percent overweight/obese were calculated 
for each level of each predictor pooled over 
the repeated measures at ages 30, 35 (Table 
3).24 Finally, models were then extended to 
test for multiplicative age by risk factor and 
gender by risk factor interactions.

Sample size and sample bias
The current analysis is based on a sample 

of 980 participants with data on BMI, of 
whom n=977 were assessed at age 30 and 
n=923 at age 35. These samples represented 
between 79.4% and 75.4% of the cohort 
members surviving to age 30 (n=1,231) 
and 35 years (n=1,223). The level of sample 
attrition raises issues regarding study 
validity. To examine this, all analyses were 
repeated using a two-stage data-weighting 
process to adjust for potential sample 
selection bias.25 These analyses produced 
essentially identical conclusions to the 
reported analyses, suggesting fi ndings 
were unlikely to have been infl uenced by 
selection bias.
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Results
Table 1 shows the distribution of BMI 

categorised as <25 (normal), 25–29.9 (over-
weight) and 30+ (obese) by age and gender. 
Inspection of the table shows the presence 
of statistically signifi cant (p<0.001) gender 
differences in the distribution of BMI, 
refl ecting that at both ages proportionately 
more women than men were classifi ed as 
normal-weight (58.7% vs 40.2% at age 30; 
49.8% vs 31.7% at age 35) whereas propor-
tionately fewer women than men were 
classifi ed as overweight (23.2% vs 41.0% at 
age 30, 26.4% vs 45.8% at age 35). However, 
the rates of obesity were similar in the two 
groups (18.1% vs 18.8% at age 30, 23.9% 
vs 22.5% at age 35). The table also shows a 
general and statistically signifi cant (p<0.001) 
trend toward increasing adiposity from age 
30 to 35: in the total sample the percentage 
classifi ed as overweight or obese increased 
from 50.3% at age 30, to 58.9% at age 35. 
This trend toward increased adiposity was 
similar for both sexes. 

Table 2 shows associations between BMI 
(categorised as <25, 25–29.9 and 30+) and 
a range of measures of childhood socio-de-
mographic background; perinatal factors; 
infant/child characteristics and family 
functioning/childhood maltreatment. 
To simplify the presentation and for the 
purposes of data display, the measure of 
BMI is based upon the average of the two 

BMI assessments at ages 30, 35 and potential 
predictor variables have been dichotomised 
to show the profi le of predictor character-
istics for each level of BMI. Each association 
has been tested for statistical signifi cance 
using the Mantel-Haenszel chi-square test 
of linearity, and the strength of association 
is summarised by the Pearson correlation 
(r) between BMI and the predictor (see 
Methods). 

The table shows the presence of small to 
moderate linear associations (r=0.07–0.26) 
between adult BMI and a wide range of 
childhood and family factors:

Socio-demographic background: Higher 
adult BMI was associated with lower: 
maternal education (p=0.016); SES (p<0.001); 
and family living standards (p<0.001). 
Higher BMI was also associated with 
younger maternal age (p=0.033) and entry 
into a one-parent family at birth (p<0.001).

Perinatal factors: Higher adult BMI 
was associated with higher maternal and 
paternal BMI (p<0.001); greater infant 
weight gain (0–9 months) (p<0.001); 
maternal smoking during pregnancy 
(p=0.012); the child not being breastfed 
(p<0.001); and the introduction of solid foods 
at age two months or younger (p=0.027). 

Infant and child characteristics: 
Those with higher BMI were more likely 
to be Māori/Pacifi c ethnicity (p<0.001); to 
have had attentional (p=0.002) or conduct 

Table 1: Distribution of body mass index (BMI) by gender at ages 30 and 35 years.

BMI

<25 (Normal)
% (n)

25–29.9 (Overweight)
% (n)

30+ (Obese)
% (n)

Age 30 

Female 58.7 (296) 23.2 (117) 18.1 (91)

Male 40.2 (190) 41.0 (194) 18.8 (89)

Total 49.7 (486) 31.8 (311) 18.4 (180)

Age 35

Female 49.8 (238) 26.4 (126) 23.9 (117)

Male 31.7 (141) 45.8 (204) 22.5 (100)

Total 41.1 (379) 35.8 (330) 23.2 (214)

Chi-square tests for gender di� erences in distribution of BMI: age 30 (p<0.001), age 35 (p<0.001).
Chi-square tests for changing distribution of BMI with age: females (p<0.05), males (p<0.05), total sample (p<0.001).
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(p=0.003) problems in childhood; to have 
sleep problems (p=0.009); and to be of lower 
cognitive ability (p=0.043). 

Family functioning and childhood 
maltreatment: Higher BMI was associated 
with the experience of parental change(s) 
(p=0.028); and exposure to childhood 
physical (p<0.001) or sexual (p=0.002) 
maltreatment/abuse. 

The fi ndings in Table 2 were used to 
develop multivariate models of associations 
between risk factors and adiposity pooled 
over the repeated assessments at ages 30, 35 
years (see Methods). These models iden-
tifi ed a series of predictors, which included: 
gender; family type; parental BMI; infant 
growth; duration of breastfeeding; child 
cognitive ability; and childhood sexual 

Table 2: Associations between averaged BMI (30, 35 years) and a series of childhood factors.

BMI

Measure <25 
Normal
(n=361)

25–29.9 
Overweight 
(n=368)

30+ 
Obese 
(n=251)

p ra

Socio-demographic background

% Mother aged ≤25 years at birth of child 43.9 49.3 52.5 0.033 0.10

% Mother lacked formal educational qualifications at birth 44.6 51.6 54.0 0.016 0.11

% Child entered one-parent family at birth 3.0 6.5 11.9 <0.001 0.14

% Family of low SES (unskilled/semiskilled occupational status) 21.3 24.3 39.2 0.030 0.11

% In lowest quartile of averaged family living standards (0–10 years) 17.8 13.6 23.4 <0.001 0.17

% In lowest quartile of averaged family income (0–10 years) 21.6 22.2 28.4 0.087 0.08

Perinatal factors

% Maternal obesity 1.6 1.2 6.5 0.002 0.26

% Paternal obesity 2.1 4.5 9.5 <0.001 0.26

% Mother smoked during pregnancy 28.4 33.1 38.1 0.012 0.08

% Child not breastfed 21.3 43.2 42.7 <0.001 0.16

% Solids introduced at age two months or younger 67.2 75.2 74.4 0.027 0.10

% Highest quartile infant weight gain (0–9 months) 16.6 26.4 26.5 <0.001 0.17

Infant and child characteristics

% Māori/Pacific ethnicity 8.7 15.5 20.8 <0.001 0.14

% Lowest quartile cognitive ability (7–8 years) 22.2 24.9 29.7 0.043 0.13

% Highest quartile attentional problems (7–9 years) 21.4 24.3 33.7 0.002 0.10

% Highest quartile conduct problems (7–9 years) 19.7 26.7 30.1 0.003 0.10

% One or more sleep problems (7–9 years) 33.5 34.4 45.6 0.009 0.07

Family functioning and childhood maltreatment (0–16 years)

% Experienced change of parents (<16 years) 34.8 34.6 45.1 0.028 0.09

% Regular/severe physical punishment/maltreatment (<16 years) 13.3 20.5 24.0 <0.001 0.12

% Severe sexual abuse (<16 years)b 4.1 7.3 10.5 0.002 0.10

aPearson correlation between averaged BMI and each risk factor with all measures scored in their natural (non-categorised) metrics. 
bSevere sexual abuse defined as abuse involving attempted or completed sexual penetration.
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Table 3: Fitted regression models predicting mean BMI and percent overweight/obese showing: (a) 
estimated regression coeffi  cients and tests of signifi cance for each risk factor; and (b) adjusted marginal 
mean (SE) BMI and percent overweight/obese for levels of each risk factor pooled over repeated obser-
vations at 30, 35 years.a 

Measure Mean (SE) BMI % Overweight/obese

Gender

Male 27.1 (0.23) 63.3

Female 26.1 (0.22) 44.9

B(SE), p -1.011 (0.328), 0.002 -0.838 (0.135), <0.001

Family status

One parent 28.9 (0.65) 72.8

Two parent 26.5 (0.16) 52.8

B(SE), p -2.461 (0.673), 0.002 -0.988 (0.314), 0.002

Mother’s BMI (Quintiles)

5 Highest 28.0 (0.28) 63.1

4 27.3 (0.19) 58.6

3 26.6 (0.15) 54.0

2 25.9 (0.19) 49.3

1 Lowest 25.2 (0.27) 44.7

B(SE), p 0.698 (0.113), <0.001 0.210 (0.047), <0.001

Father’s BMI (Quintiles)

5 Highest 28.3 (0.28) 64.4

4 27.5 (0.19) 59.4

3 26.6 (0.15) 54.2

2 25.9 (0.19) 49.0

1 Lowest 25.1 (0.27) 43.7

B(SE), p 0.803 (0.113), <0.001 0.236 (0.047), <0.001

Duration breastfeeding (months)

None 26.8 (0.16) 55.1

1-3 26.4 (0.17) 52.2

4-6 26.0 (0.27) 49.1

7+ 25.7 (0.39) 46.1

B(SE), p -0.377 (0.140), 0.007 -0.139 (0.057), 0.015

Early infant weight gain 0–9 months (Quintiles)

5 Highest 27.1 (0.29) 57.6

4 26.9 (0.20) 55.8

3 26.6 (0.15) 54.0

2 26.4 (0.19) 52.2

1 Lowest 26.2 (0.28) 50.3

B(SE), p 0.238 (0.119), 0.045 0.084 (0.048), 0.083
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abuse. Associations between these factors 
and measures of BMI are shown in Table 3. 
This table shows each predictor classifi ed 
into a series of ordered groups ranging 
from highest risk to lowest risk of adiposity 
and related to: (1) mean BMI; and (2) the 
percentage classifi ed as overweight/obese 
(BMI 25+), adjusted for age and other factors 
in the model. The table also reports the fi tted 
regression coeffi  cient and test of signifi cance 
for each factor.

Table 3 shows that higher mean BMI 
and risk of overweight/obesity was found 
among those who were male; were born 
into single-parent families; had parents with 
higher BMI; showed greater weight-gain in 
infancy; were not breastfed; were of lower 
cognitive ability; or were exposed to severe 
childhood sexual abuse. Overall, the net 
impact of these risk factors on mean BMI 
ranged between 1–3 BMI units from lowest 
to highest categories of risk, with a corre-
sponding absolute increase in the risk of 
overweight/obesity of between 8–20%. 

The statistical models described in Table 
3 were extended to include multiplicative 
tests of age, and gender interaction by each 
predictor variable (see Methods). Two inter-
actions remained statistically signifi cant 
(p<0.05) in the full regression models (age x 
breastfeeding; age x severe sexual abuse). In 
both cases, the associations with adiposity 

appeared to be somewhat stronger at age 35 
than age 30. 

Supplementary analyses
Previous research has suggested that 

the use of BMI to examine overweight and 
obesity may provide biased estimates of 
adiposity since BMI may not discriminate 
muscle mass and fat mass.26 To check the 
validity of the BMI measure, a measure of 
body-size incorporating both waist circum-
ference and BMI was examined.27 The results 
of this analysis produced fi ndings that were 
consistent with the analysis above. 

The analyses included a small number of 
underweight people (BMI ≤18.5) (n=13 at 
age 30; n=7 at age 35). Reanalysis excluding 
those underweight produced results that 
were unchanged.

Finally, the data were reanalysed 
excluding the minority of participants for 
whom BMI was assessed on the basis of 
self-reported height and weight. Findings 
were essentially unchanged, signalling that 
the use of self-report data was not a serious 
threat to validity.

Discussion
This analysis used data from a New 

Zealand birth cohort, the Christchurch 
Health and Development Study (CHDS) to 
examine both the prevalence of obesity and 

Cognitive ability (Quintiles)

1 Lowest 27.1 (0.28) 58.0

2 26.9 (0.20) 56.1

3 26.7 (0.15) 54.1

4 26.4 (0.18) 52.2

5 Highest 26.2 (0.26) 50.2

B(SE), p -0.228 (0.110), 0.039 -0.090 (0.045), 0.047

Severe sexual abuse (<16 years)

Yes 28.9 (0.61) 69.7

No 26.5 (0.16) 52.7

B(SE), p 2.447 (0.635), <0.001 0.828 (0.271), 0.002

aAll e� ects adjusted for age and the other predictors listed in the table.

Table 3: Fitted regression models predicting mean BMI and percent overweight/obese showing: (a) 
estimated regression coeffi  cients and tests of signifi cance for each risk factor; and (b) adjusted marginal 
mean (SE) BMI and percent overweight/obese for levels of each risk factor pooled over repeated obser-
vations at 30, 35 years (continued).a
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to identify childhood factors that contribute 
to the risk of later high adiposity. The study 
showed that when CHDS respondents 
were aged 30 and 35 years, approximately 
one-third were overweight and one-fi fth 
were obese. 

A series of socio-demographic back-
ground, perinatal factors, infant/child 
characteristics and family functioning/
childhood maltreatment measures were 
selected from the CHDS database to 
ascertain associations between those 
measures and BMI, and percent overweight/
obesity. As expected, gender was signifi -
cantly (p<0.001) associated with BMI, with 
males having consistently higher BMI scores 
than females. Multivariate analyses also 
showed that the most important factors for 
later overweight/obesity were being born 
into a single-parent family, having parents 
with larger body size, and experiencing 
severe sexual abuse. Other predictors of 
later overweight/obesity were having higher 
infant weight gain, limited or no breast-
feeding and lower cognitive ability. 

The New Zealand Health Strategy aims 
to reduce population levels of obesity and 
the associated health and fi nancial costs.7 
Several approaches were identifi ed in the 
strategy to support this goal, including sport 
programmes, public education and better 
food labelling. However, the present study 
suggests that obesity is caused by a complex 
mix of childhood family background, 
biological endowment and individual 
factors beginning in pregnancy and early 
childhood.9,28,29 Most of the factors iden-
tifi ed in the present study (such as gender, 
parental BMI and exposure to childhood 
sexual abuse) are not amenable to change 
or modifi cation in the context of obesity 
prevention. The exceptions to this were 
the fi ndings for longer duration of breast-
feeding and weight gain in infancy, which 
have been shown in a number of studies 
to be associated with lower risk of adult 
obesity.9,13 This suggests that the promotion 
of breastfeeding, the encouragement of 
longer periods of breastfeeding infants and 
monitoring the use of formula and the intro-
duction of solids could play key roles in any 
strategy designed to reduce obesity.

While many of the early life factors 
identifi ed in the present study as playing 
a causal role in adult obesity are not 
amenable to change, it is still important 
to identify and understand these factors 
in the context of developing a risk index 
model for adult obesity. An understanding 
of the childhood factors associated with 
later obesity may permit the identifi cation 
of individuals who will be at greater risk 
of later obesity, in order to inform and 
develop more targeted and patient-specifi c 
interventions. For example, one approach 
to this issue may be through the use of 
controlled intervention programmes, which 
could be targeted at high-risk families 
and individuals.29,30 A systematic review 
of interventions in the fi rst 1,000 days of 
infancy by Blake-Lamb et al30 identifi ed 26 
completed interventions. Seven of these 
interventions focusing on individual/family 
level behaviour changes were shown to 
have been effective in reducing obesity. In 
New Zealand, there are already a number 
of infant and young childhood healthcare 
providers such as Plunket,31 Early Start32 
and Family Start,33 which deliver a range of 
home visiting, child health checks, maternal 
education and resources to families with 
young children. It may be possible to inte-
grate evidence-based early intervention 
for adiposity and obesity through these or 
similar agencies. 

The data for this study were gathered 
from one of only two longitudinal birth 
cohorts which assessed childhood risk 
factors and later adiposity in New Zealand.34 
Strengths of this study include high response 
rates, repeated-measures of adiposity and 
the availability of a wide-range of prospec-
tively gathered predictors. These research 
design features provide study fi ndings that 
are unlikely to be infl uenced by non-ob-
served sources of bias. However, limitations 
include that the fi ndings relate to a specifi c 
cohort, studied at specifi c ages, in a specifi c 
socio-cultural context. The extent to which 
the fi ndings generalise to other settings 
remains to be examined. Nevertheless, this 
study aids the understanding of the causal 
role of a series of childhood factors on adult 
body-size and adiposity among a cohort of 
New Zealand-born individuals.
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Appe ndix
The following tables, Appendix Table 1 and Appendix Table 2, report the sociodemo-

graphic characteristics of the Christchurch Health and Development Study (CDHS) cohort at 
birth, age 30 and age 35 years.

Appendix Table 1: Sociodemographic characteristics for the CHDS cohort at birth.

Measures Birth (n=980)

% (n) Male 48.1 (473)

Ethnicity

% (n) Māori/Pacific 13.6 (133)

% (n) New Zealand European/Other 86.4 (844)

Maternal educational attainment 

% (n) No formal qualifications 48.8 (477)

% (n) Secondary (high school) qualifications 31.0 (303)

% (n) Tertiary qualifications 20.2 (197)

Socioeconomic statusa

% (n) Semiskilled, unskilled, unemployed 20.6 (201)

% (n) Clerical, technical, skilled 55.4 (541)

% (n) Professional, managerial 24.1 (235)

Family status

% (n) One parent family 6.0 (59)

% (n) Two parent family 94.0 (918)

aSES based on Elly and Irving19 classification of the father’s occupation.

Appendix Table 2: Sociodemographic characteristics for the CHDS cohort at 30 and 35 years.

Measures Age 30 (n=977) Age 35 (n=923)

% (n) Male 48.4 (478) 48.2 (455)

Ethnicity

% (n) Māori/Pacific 13.6 (133) 13.4 (124)

% (n) New Zealand European/Other 86.4 (844) 86.6 (799)

Educational attainment 

% (n) No formal qualifications 10.6 (99) 9.6 (88)

% (n) Secondary (high school) qualifications 23.2 (226) 22.6 (208)

% (n) Tertiary qualifications below degree level 36.3 (354) 36.5 (336 )

% (n) Bachelor’s degree or higher 30.3 (295) 31.3 (288)

Personal income

Mean (SD) Gross annual personal income (,000)a 48.5 (29.8) 58.5 (42.3)

aPersonal income from all sources in New Zealand Dollars.
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Ethnic disparities in 
attendance at New Zealand’s 

chronic pain services
Gwyn N Lewis, Angela Upsdell

Chronic pain is one of the most prev-
alent long-term health conditions in 
New Zealand and internationally. 

The 2015/16 New Zealand Health Survey 
reported the prevalence of chronic pain at 
almost 21% in adults over 15 years, with 
little variation across the main ethnicities.1 
The impact of chronic pain is multi-dimen-
sional, affecting the individual physically, 
socially, psychologically and spiritually.2 This 
impact is not only on the individuals who 
experience chronic pain, but also on fami-
ly, friends and the community. It is widely 
accepted that the best-practice management 
of chronic pain involves a multidisciplinary 
approach incorporating a biopsychosocial 
model of care.3,4 This approach generally 
involves medical doctors, physiotherapists, 
psychologists and nurses, among others, 
working together with patients to improve 
their physical, psychological, work and 
social function. 

In New Zealand, the majority of multi-
disciplinary chronic pain services are 
provided by district health boards (DHBs) 
and are primarily accessed by referral from 
a general practitioner (GP). Guidelines as to 
how multidisciplinary chronic pain services 
should function and the services they 
provide are provided by the International 
Association for the Study of Pain (IASP), but 
these recommendations are largely based 
on Western views and understanding of 
pain and how it should be managed. There 
are known cultural infl uences on the inter-
pretation, expression and management 
of pain.5,6 These factors may infl uence 
reporting of pain, treatment seeking or 
engagement with treatment providers. 
Relevant to New Zealand, both Māori and 
Pasifi ka cultures have a holistic view of 
health with a larger emphasis on family and 
spiritual aspects than traditional Western 
models. There is little research on how these 

ABSTRACT
AIMS: It is unknown how well New Zealand’s chronic pain services serve the country’s diverse ethnic 
population. The goal of the study was to determine the attendance rates and clinical presentation of 
patients presenting at district health board (DHB) chronic pain services across the main ethnicities.

METHODS: Demographic data of patients attending for an initial assessment in 2015 were requested from 
all DHBs that o� ered a multidisciplinary chronic pain service. Actual and expected attendance rates for 
European, Māori, Pasifika, Asian and Other ethnicities were determined based on census data. In addition, 
baseline clinical assessment data were obtained from two large DHBs for all patients attending over a 
two-year period and compared among ethnicities. 

RESULTS: Across all services that provided data, Europeans were over-represented by 9%, while Pasifika 
and Asians were under-represented by 58% and 49%, respectively. Māori patients scored significantly 
worse than Europeans in all clinical assessment measures, while Pasifika and Asian patients scored worse 
on the majority of measures. 

CONCLUSIONS: Ethnic disparities in access to chronic pain services are evident by the marked under-
attendance of Pasifika and Asian ethnicities. Māori, in particular, also have a greater need for healthcare 
related to pain. 
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different cultural lenses may infl uence the 
impact and management of chronic pain in 
these populations. For example, Māori may 
avoid disclosing health concerns beyond 
whānau (family), and speaking about pain 
to people outside the whānau may be asso-
ciated with shame.7 

There is limited international research 
on the attendance at or outcomes from 
pain management services based on 
ethnicity. A recent report found that 90% 
of published randomised controlled trials 
investigating the effi  cacy of multidisci-
plinary management for chronic pain 
were based in Western countries.8 The few 
trials in non-Western countries (predom-
inantly China and the Middle East) did 
show positive outcomes, demonstrating the 
effi  cacy of the multidisciplinary approach 
when the dominant ethnicity of practi-
tioners and patients is non-Western. The 
fi ndings were not as positive when studies 
involved minority ethnic populations or 
migrants, with the authors concluding that 
the effectiveness of multidisciplinary pain 
management was yet to be demonstrated 
in these groups. In New Zealand, the preva-
lence of chronic pain varies slightly across 
the predominant ethnic groups (European: 
22%; Māori: 22%; Pasifi ka: 15%; Asian: 13%), 
but the ethnic distribution of those attending 
chronic pain services is unknown. 

Given the diverse cultural mix, the known 
health disparities among ethnicities and 
the high prevalence of chronic pain in New 
Zealand, it seems pertinent to examine  if our 
current chronic pain services are meeting 
the needs of the New Zealand population. 
For example, it is known that Māori have 
a lower life expectancy at birth,9 a greater 
unmet need for primary healthcare1 and 
higher mortality rates for cancer, ischaemic 
heart disease and suicide10 compared to 
non-Māori. The goal of the current study 
was to determine if access to chronic pain 
services in New Zealand is equitable among 
our major ethnicities, and if there are any 
differences in baseline presenting character-
istics of patients attending the clinics. 

Methods
All DHBs in New Zealand were contacted 

to determine if they offered a chronic pain 
service involving a comprehensive multi-
disciplinary team approach that utilised 

a combination of physical, psychological 
and medicinal treatment methods. For all 
services that met these requirements, we 
requested a de-identifi ed list of patients who 
completed an initial assessment with the 
service in the 2015 calendar year. Specifi -
cally, we asked for information on patient 
age, gender and ethnicity. 

For two large DHB services that used the 
same clinical assessments, we also obtained 
baseline clinical data of patients seen in 
two years spanning 2015–16. This dataset 
included: numerical rating scale (NRS; 0–10) 
values for lowest, highest and usual pain; 
Brief Pain Inventory-Pain Interference 
Scale (BPI-PIS); Depression, Anxiety and 
Stress Scale - 21 (DASS-21); Pain Self-Effi  cacy 
Questionnaire (PSEQ); TAMPA Scale for 
Kinesiophobia Short Version (TSK-11); and 
the Pain Catastrophising Scale (PCS). The 
BPI-PIS is a valid and reliable11 tool to assess 
the impact of pain on physical function, 
mood, relations and enjoyment of life. The 
DASS-21 separately measures negative 
emotional states of depression, anxiety and 
stress, and is valid and reliable in clinical 
and non-clinical populations.12 The PSEQ 
assesses self-effi  cacy beliefs in the context 
of chronic pain and is valid and reliable 
across many chronic pain conditions.13 The 
TSK-11 is a shortened form of a scale origi-
nally designed to assess pain-related fear of 
movement in people with chronic low back 
pain. It is reliable, valid and sensitive across 
a variety of chronic pain conditions. The 
PCS assesses catastrophic thinking related 
to past painful experiences, providing 
separate scores in the areas of rumination, 
magnifi cation and helplessness. It has high 
reliability and validity across chronic pain 
populations.14

Data processing and analysis
Patient data obtained from DHBs were 

classifi ed into ethnicities based on New 
Zealand census categories. Specifi cally, these 
were European, Māori, Pasifi ka, Asian and 
Other. In some cases, the data provided by 
the DHBs already used these categories; 
however, data from other DHBs included 
a larger number of ethnicities, eg, more 
specifi c Asian/Pasifi ka ethnicities. Where 
this occurred, the ethnicities provided 
were classifi ed into the fi ve categories 
above, as appropriate. Where ethnicity was 
uncertain, eg, ‘New Zealander’ was written, 
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data were removed from the analyses. The 
expected number of patients from each DHB 
attending a chronic pain service was deter-
mined for each of these ethnicities based on 
2013 census data (20–80-year-olds) classifi ed 
by DHB and New Zealand chronic pain prev-
alence rates classifi ed by ethnicity.1 That is, 
the ethnicity prevalence in the DHB and the 
ethnicity-specifi c chronic pain prevalence 
rates were used to determine the proportion 
of people within each DHB of each ethnicity 
who were expected to have chronic pain. 
This was then multiplied by the number 
of people from each DHB who attended a 
chronic pain service, to provide an estimate 
of expected attendance numbers for each 
ethnicity for that DHB. These data were used 
to compare the expected and actual atten-
dance numbers for each ethnicity using the 
Chi square test. Some of the pain services 
saw patients from multiple DHBs. Classifi -
cation of actual attendance numbers was 
based on the DHB that the patient resided 
in, rather than the DHB the service was 
located in. That is, when people who resided 
in one DHB attended a pain service located 
in another DHB, their data were included 
in the statistics for the DHB in which they 
resided. Data from DHBs where <40 people 
attended a pain service were excluded due 
a high probability of a non-representative 
sample of ethnicities. This resulted in the 
exclusion of data from 39 individuals.

Baseline clinical measures were compared 
among the fi ve ethnicity groups using a 
multivariate ANCOVA with age, gender 
and duration of pain entered as covariates. 
Signifi cant effects were followed up with 
planned contrasts comparing each ethnicity 
to European (as the dominant ethnicity). Age 
and pain duration were compared among 
ethnicities using a one-way ANOVA, while a 
Chi-square test was used to compare gender. 
An alpha level of 0.05 was adopted for statis-
tical signifi cance.

Results
Attendance rates

Eleven chronic pain services were iden-
tifi ed across the country that met the criteria 
of a multidisciplinary team approach. 
Of these 11, data were obtained from 
fi ve services (four North Island) that saw 
patients from seven DHBs, covering approxi-
mately 59% of the New Zealand population.

Information was obtained on 2,002 
patients (65% female, mean age 48±16 
years). The actual and expected attendance 
statistics for each ethnicity are shown 
in Table 1. Across all DHBs, there were a 
signifi cantly higher number of Europeans 
attending a chronic pain service than 
expected (P<0.001) and a signifi cantly lower 
number of Pasifi ka and Asian patients 
(both P<0.001). The attendance of Māori 
(P=0.4) and Other ethnicities (P=0.4) were no 
different to expected overall. For the indi-
vidual seven DHBs, all had more Europeans 
attend a chronic pain service than expected 
and all had fewer Pasifi ka and Asian 
patients attend a chronic pain service than 
expected. In contrast, the attendance rates 
of Māori and Other ethnicities was mixed 
across the DHBs.

Baseline clinical data
Summary statistics of baseline clinical 

data for each ethnicity are presented in 
Table 2. Information was obtained from 
2,296 patients who attended two DHB 
services in a large, multi-cultural city. Data 
from 232 patients were removed as they 
were missing information from at least two 
of the clinical assessment scales, leaving 
data from 2,064 patients. 

The multivariate ANCOVA revealed 
signifi cant differences in all outcome 
measures among ethnicities (all P<0.02). 
Further analyses indicated that Māori had 
signifi cantly poorer scores for all outcome 

Table 1: The actual and expected number of patients attending chronic pain services in 2015 classifi ed 
by ethnicity. The expected numbers are based on district health board population statistics and chronic 
pain prevalence for each ethnicity.

European Māori Pasifika Asian Other

Actual 1,518 (76%) 167 (8%) 85 (4%) 164 (8%) 69 (3%)

Expected 1,384 (72%) 178 (9%) 134 (6%) 244 (11%) 63 (3%)

Di� erence +134 (+9%)* -11 (-7%) -49 (-58%)* -80 (-49%)* +6 (+9%)

* = significant di� erence between actual and expected numbers (P<0.05).
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measures compared to European (all 
P<0.01). Pasifi ka had poorer scores for all 
outcome measures compared to European 
(all P<0.03) except the NRS for highest pain 
(P=0.08) and the PSEQ (P=0.1). Patients of 
Asian ethnicity had signifi cantly poorer 
scores for NRS lowest (P<0.001) and usual 
pain (P=0.009), DASS-21 anxiety (P=0.02), 
TSK-11 (P<0.001) and the total and indi-
vidual subcomponents of the PCS (all 
P<0.001). There were no signifi cant differ-
ences for the remaining clinical variables 
(all P>0.09) although the Asian ethnicity also 
had a signifi cantly shorter pain duration 
(P=0.001). People classifi ed as the Other 
ethnicity had poorer scores on the NRS 
lowest pain (P=0.007), TSK-11 (P=0.002) and 
the PCS total score and all PCS subcompo-
nents (all P<0.02), as well as a shorter pain 
duration (P=0.007). There were no other 
signifi cant differences (all P>0.05).

Discussion
We identifi ed ethnic disparities in access 

to DHB chronic pain services across New 
Zealand. Specifi cally, Pasifi ka and people 
of Asian descent were less likely to attend 

a pain service, while those of the dominant 
European ethnicity were over-represented. 
There were also marked differences in the 
presenting clinical characteristics of those 
who attended the services. In comparison to 
Europeans, Māori, Pasifi ka and, to a lesser 
extent, people of Asian descent had signifi -
cantly more pain, greater psychosocial 
impairment and had a larger impact of pain 
on their life.

The 2015/16 New Zealand Health Survey 
indicated inequalities in health and access 
to healthcare among ethnicities for other 
chronic conditions. For example, Māori 
and Pasifi ka are more likely to have cardio-
vascular disease, obesity and diabetes, and 
are more likely to forgo a GP visit or have 
an unfulfi lled prescription due to cost or 
transport issues.1 Previous studies reporting 
on health disparities have recommended 
promoting services led by minority ethnic-
ities as well as enhancing cultural awareness 
at mainstream services.15 Thus, ethnic dispar-
ities in healthcare are not isolated to chronic 
pain; however, there are some aspects of pain 
and pain management that may infl uence 
access to and engagement with treatment by 
specifi c ethnicities within New Zealand. 

Table 2: Baseline clinical information on 2,064 patients attending two chronic pain services in 2015–2016. Data are mean ± standard 
deviation.

European (N=1,302) Māori (N=124) Pasifika (N=62) Asian (N=138) Other (N=438) P-value

Age (years) 50±18 47±13 50±14 49±13 48±16 0.07

Gender female (%) 64% 59% 52% 62% 60% 0.16

Duration of pain (months) 88±104 85±91 68±61 54±75* 70±88* <0.001

Low pain (0–10) 3.6±2.2 5.1±2.4* 5.4±2.5* 4.8±2.3* 3.9±2.3* <0.001

High pain (0–10) 8.3±1.5 9.0±1.1* 8.7±1.4 8.6±1.8 8.4±1.5 <0.001

Usual pain (0–10) 5.7±1.9 6.7±1.9* 6.7±2.0* 6.3±2.1* 5.8±2.0 <0.001

BPI-PIS 44.1±14.7 51.2±13.7* 49.9±14.1* 47.7±14.7 45.7±13.9 0.002

DASS-21 Anxiety 5.7±4.9 9.2±5.4* 9.8±6.6* 7.5±5.5* 6.3±5.1 <0.001

DASS-21 Depression 8.1±6.0 11.1±6.5* 10.9±7.3* 9.4±6.4 8.5±5.9 <0.001

DASS-21 Stress 9.2±5.7 11.5±5.9* 11.5±6.8* 10.5±5.8 9.6±5.6 0.01

PSEQ 24.9±13.0 20.0±12.5* 20.7±15.0 22.6±14.0 23.9±13.2 0.02

TSK-11 27.0±7.8 31.7±7.3* 33.0±7.7* 30.5±7.8* 28.3±7.9* <0.001

PCS total 24.9±13.5 32.8±13.2* 36.8±13.7* 34.9±13.0* 27.7±13.4* <0.001

PCS rumination 8.4±4.9 10.8±4.4* 12.5±4.0* 11.5±4.3* 9.3±4.8* <0.001

PCS magnification 4.5±3.3 6.6±3.7* 7.9±3.9* 7.4±3.5* 5.2±3.6* <0.001

PCS helplessness 11.9±6.4 15.2±6.3* 16.4±6.6* 15.7±6.2* 13.2±6.1* <0.001

BPI-PIS = Brief Pain Inventory-Pain Interference Scale; DASS-21 = Depression, Anxiety, and Stress Scale – 21; PSEQ = Pain Self-E� icacy Questionnaire; 
TSK-11 = TAMPA Scale for Kinesiophobia Short Version; PCS = Pain Catastrophising Scale. * = significant di� erence from European.
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The disparity in attendance at the pain 
clinics suggests that the GP referral system 
is failing for some, which may be due to 
disparities in referral by the GP, referral 
acceptance by the pain service or attendance 
at the pain service by the patient. Our data 
revealed that Pasifi ka were substantially 
under-represented at the pain clinics. It has 
been previously identifi ed that language 
and communication, rushed consultations, 
appointment availability, unwelcoming 
reception and a lack of Pacifi c presence 
infl uence the availability and acceptability 
of primary health services for Pasifi ka.16 
These factors restricting access to GPs may 
therefore be limiting referral to the DHB 
chronic pain services. There is also evidence 
that clinicians interpret pain through their 
own cultural lens, and stereotyping or a 
lack of understanding of different cultural 
views may infl uence the likelihood that a GP 
will refer a patient for further treatment.17 
In the US, African-American patients with 
low back pain were rated as having less 
severe pain by clinicians and were less 
likely than those of European descent to 
receive robust diagnostic and management 
approaches.18 Healthcare providers may 
also have presumptions regarding patients’ 
interest in or acceptance of certain forms of 
treatment, so may not offer these services 
to everyone.19 Thus, a subconscious bias by 
practitioners may be restricting referral of 
Pasifi ka to chronic pain services.

In terms of patients themselves, racial 
discrimination in the community can impact 
the likelihood of accessing healthcare and 
trust in clinicians. For example, US data 
indicates that Hispanics found chronic pain 
clinicians more diffi  cult to access and were 
more likely to report that clinicians did not 
believe they had pain, while African Amer-
icans felt discriminated against more than 
whites in their ability to obtain treatment 
for pain.20 In New Zealand, Māori, Pasifi ka 
and Asians are more likely to report discrim-
ination than Europeans.21 In particular, 
Māori and Pasifi ka are more likely to 
report unfair treatment in healthcare, 
and such racial discrimination has been 
associated with poorer health outcomes.21 
Cultural infl uences on pain coping styles, 
support systems and beliefs about pain or 
pain management may also infl uence the 
acceptability of attending a pain clinic. For 

example, African Americans and Hispanics 
are more likely to use spiritual or fami-
ly-based approaches to pain management 
than white Americans.22 This resonates 
with the Pasifi ka Fonofale model of health 
proposed by Fuimaono Karl Pulotu-En-
demann,23 which also has a large infl uence 
of family, culture, and spirituality. In 
addition, in order to attend the pain clinics, 
some clinics require patients complete a 
series of assessment questionnaires, which 
may be a barrier itself. Finally, fi nancial 
costs associated with transport and parking 
may limit attendance of those on low 
incomes, and the Pasifi ka have the lowest 
socioeconomic index in New Zealand.24

Māori, Pasifi ka and Asian patients who 
did attend the chronic pain services had 
a signifi cantly higher need for healthcare 
compared to Europeans. For Māori partic-
ularly, the difference from Europeans in 
many of the outcome measures was clini-
cally meaningful. As well as having higher 
pain, Māori had greater disability, higher 
levels of depression, anxiety, and stress, 
lower self-effi  cacy to manage pain, higher 
levels of pain-related fear and more cata-
strophic thoughts related to pain. Cultural 
infl uences may make Māori, Pasifi ka and 
Asians less likely to reveal pain to others, 
and potentially they will ignore or endure 
pain for longer before seeking treatment. 
The duration of pain data do not support a 
delay in treatment seeking in our cohort, but 
the increased severity of symptoms indicates 
that Māori and Pasifi ka, in particular, are 
in greater need of treatment. Alternatively, 
Māori and Pasifi ka with less severe pain 
may not be referred. These fi ndings support 
international data showing minority ethnic-
ities at chronic pain clinics present with a 
higher impact of pain. In fact, ethnicity has 
been shown to be one of the best predictors 
of pain intensity in those presenting at pain 
management clinics.25 In the US, several 
studies have reported that African Amer-
icans and Hispanics attending pain clinics 
have more pain and/or disability compared 
to whites.26–29 Notably, these groups tended to 
have more symptoms related to depression, 
stress, and less control over their pain. 
Similarly, studies in the UK have indicated 
that minority ethnicities have higher levels 
of pain and a stronger association with 
depression.30,31 Ethnicity tends to have a 
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greater impact on the motivational-affective 
dimension of pain32,33 and minority ethnic-
ities may be less likely to seek treatment for 
co-morbid mental health conditions.34   This 
is supported in our data by the substantially 
poorer scores in psychosocial measures in 
Māori and Pasifi ka patients, perhaps arising 
from a lack of engagement in healthcare 
for these associated mental health issues, 
greater levels of pain and disability, or from 
other factors such as increased deprivation 
or previous experiences of discrimination.

Our study also revealed a large under-rep-
resentation of the Asian ethnicity at the 
pain clinics. This supports two previous 
studies investigating attendance rates 
at pain management clinics in Canada 
and Sweden, which both reported that 
Chinese/Asian ethnicities were under-rep-
resented.35,36 A further study found that 
Chinese immigrants in New Zealand were 
less likely to seek healthcare for persistent 
pain than Europeans, although the immi-
grants did not necessarily hold views 
that were strongly congruent with tradi-
tional Chinese health models.37 The Asian 
ethnicity classifi cation includes a broad 
range of ethnic groups, but in New Zealand 
it is dominated by people of Chinese and 
Indian descent, accounting for 36% and 
33% of the group, respectively.38 It is part of 
Chinese philosophy to bear suffering from 
a young age, which may result in a reluc-
tance of Chinese to complain about pain or 
seek treatment for it. Additionally, tradi-
tional Chinese medicine centres around 
acupuncture, massage, manipulation and 
herbal supplements.39 Such passive treat-
ments are not congruent with standard 
multidisciplinary pain management. 
Similarly, in Indian philosophy, it is a sign 
of low character to be distracted by pain 
or suffering. Instead, pain is often viewed 
as having a constructive purpose, and the 
focus is on fi nding a meaning for pain 
rather than removing it. Families are also 
seen as a great source of strength and 
support for Indians with chronic pain.40 
These philosophies likely contribute to the 
markedly reduced Asian representation at 
pain clinics, and also explain the relative 
shorter duration of pain for the Asian 
ethnicity, as dating the onset of pain may be 
diffi  cult in cultures where people are used 
to living with the experience of pain.40 

Clinical implications
Both Mason Durie’s Te Whare Tapa Whā41 

and the Fonofale models of health resonate 
well with the multidisciplinary model 
of care recommended for chronic pain 
management, but current clinical guidelines 
on pain management have less emphasis 
on the spiritual and family components that 
are integral in Māori, Pasifi ka and a number 
of Asian cultures. Responsibility to whānau 
could provide motivation for adherence to 
treatment, including that associated with 
pain management.7 Therefore, the support 
of family or other health advocates could 
be proactively recommended early in the 
referral process. Pain service clinicians 
may need to take more time to form rela-
tionships and develop trust with people of 
minority ethnicities, perhaps incorporating 
extra sessions into programmes or allowing 
extra consultation time. The presence and 
promotion of people of the same ethnicity 
among clinical or support staff may also 
be benefi cial. Patient education, a key 
component of chronic pain management 
programmes, could focus on aspects of pain 
and pain management that may confl ict 
with cultural practices or beliefs, as well as 
highlight those that are concordant. Consid-
eration could also be made of incorporating 
traditional medical practices in a way that 
is not contradictory to pain management 
guidelines. Alternatively, current therapy 
options could be adapted to be more 
culturally meaningful. For example, art 
therapy has previously been used in New 
Zealand pain clinics, and adapting this to 
specifi c Māori, Pasifi ka or Asian arts, such 
as carving, weaving, story-telling or martial 
arts could be considered.

Limitations of our study included a lack of 
data from several DHBs with chronic pain 
services. The New Zealand Health Survey, 
from which prevalence data were obtained, 
does not provide information on pain 
intensity or the impact of pain, which are 
both likely to infl uence the need to receive 
healthcare and therefore our ‘expected’ 
values for attendance at a pain service. 
We were not able to collect long-term 
outcome data from the pain services 
and are therefore unable to determine if 
there are disparities in the effi  cacy of the 
services. Interpreting data from the ‘Other’ 
ethnicity classifi cation was problematic 
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given that a number of people of European 
descent identify as ‘New Zealanders’ 
rather than European; therefore, we 
restricted discussion of this ethnic category. 
Completion of the baseline clinical question-
naires may also be infl uenced by language 
or literacy factors affecting the patient’s 

interpretation or understanding of the ques-
tions, or a desire to exaggerate symptoms 
if patients believe this will increase their 
likelihood of receiving treatment. The ques-
tionnaires also have not been specifi cally 
validated in Māori and Pasifi ka populations. 
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A fast track clinic improves 
diagnosis and treatment 

times for those investigated 
for lung cancer in Northland 

District Health Board
Sophie Williams, Peter Davies, Blair Johnson, Stephen Iles 

Lung cancer remains the leading cause 
of cancer death in New Zealand 
despite a lower incidence than other 

developed countries such as Australia (29.2 
verses 33.3 per 100,000).1,2 Poignantly, New 
Zealand is lagging behind other Western 
nations in lung cancer outcomes, with a fi ve-
year survival rate of 11% contrasting 14% in 
Australia and 18.1% in the US.3,4

In recognising the need to improve 
outcomes, the New Zealand Ministry of 
Health initiated a Faster Cancer Treatment 
initiative. This set a target of 85% of lung 
cancer patients to have received treatment 
within 62 days of referral by June 2017.4 
This initiative promotes prompt investi-
gation, diagnosis and treatment, not only 

to achieve better outcomes, but to reduce 
stress and anxiety associated with the diag-
nostic process. An audit of lung cancer care 
in Auckland in 2004 found that “patients felt 
the worst part of the pathway was waiting 
for investigations and appointments…partic-
ularly leading up to diagnosis”. As a result, 
‘day-stay’ or ‘rapid access’ clinics were 
recommended.5

The concept of lung cancer respiratory fast 
track clinics (RFTC) or “lung investigation 
days” originated in the UK, incorporating 
fi rst specialist appointment (FSA), imaging 
and biopsy.6 In 2009, the Southern District 
Health Board set up a RFTC for patients with 
high suspicion of lung cancer, streamlining 
services and improving patient experience 

ABSTRACT
AIM: In 2009, a Respiratory Fast Track Clinic (RFTC) was introduced successfully by Southern District Health 
Board. Advancing on this model by incorporating further biopsy methods, we aimed to streamline our 
investigative cancer pathway. 

METHODS: The RFTC introduction was bi-phasic with staggered introduction of computed tomography 
(CT), and then biopsy, to the first service appointment (FSA). Patients with suspected lung cancer were 
identified for a six-month period preceding the RFTC. The time for the diagnostic pathway was then 
contrasted to the two RTFC introductory phases. 

RESULTS: In total, 212 patients were investigated for suspected lung cancer. Endobronchial ultrasound 
(EBUS) was the most utilised biopsy method. Time from GP referral to FSA improved significantly (p=0.005). 
Similarly, time from FSA to diagnosis and treatment improved, median times reducing from 15 to 0 
(p=<0.001) and from 37 to 24 days (p=0.004) respectively. 

CONCLUSION: The RTFC significantly shortened time to diagnosis and treatment. To the best of our 
knowledge, this is the first study demonstrating a reduction in time to treatment for suspected lung cancer 
patients in an Australasian fast track clinic. EBUS, when utilised as the initial investigation, results in faster 
treatment and, may improve survival if incorporated into the RFTC model.
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at no extra cost.7 In Northland District 
Health Board (NDHB), we sought to improve 
this model with the addition of same-day 
computed tomography (CT) guided and 
ultrasound guided biopsies into the clinic 
model. We assessed the impact of a phased 
introduction of this approach through 
analysis of diagnostic timeframes.

Method
The respiratory fast track clinic comprises 

three clinic slots per week for those referred 
with a suspicion of lung cancer. This 
includes three allocated CT scans, two bron-
choscopy slots and one for CT-guided biopsy. 
This was modelled on observed distribution 
of biopsy methods in the standard clinic 
model (SCM).

Patients were identifi ed through the lung 
cancer multi-disciplinary meeting (MDM) 
and clinic lists, with a total of 212 patients. 
Data was collected retrospectively using 
the ‘Concerto’ electronic health record8 
and the ‘RMS Lite’ electronic GP referral 
system.9 These systems were used to access 
GP referrals, clinic letters, multi-disciplinary 
meeting reports, imaging and histology 
reports, and hospital discharge documents. 

The study population consisted of patients 
in NDHB, referred to a respiratory physician 
with suspicion of lung cancer between 
December 2015 and October 2016. Phase 1, 
from December 2015 to May 2016, consisted 
of conventional diagnosis and staging prior 
to the RFTC. This facilitated comparison 
between the SCM and the RFTC. The initi-
ation of the RFTC was biphasic. Phase 2 
incorporated CT scanning into the SCM 
between May and July 2016. Subsequently, 
Phase 3, between July and October 2016, saw 
the introduction of biopsy methods (bron-
choscopy, CT-guided or ultrasound-guided) 
to the clinic. All lung cancer patients were 
included in the results over the phased 
introduction, including 135 who were seen 
outside the RFTC.

Basic demographic data was recorded 
alongside the diagnosis and biopsy method. 
Time frames from referral to FSA, and from 
FSA to diagnosis and treatment, were calcu-
lated. Diagnosis date was upon reported 
histology, or if a presumptive diagnosis was 
made in the absence of histology, the date 
of the imaging report. The treatment date 
represents the initiation of chemotherapy, 

radiotherapy or surgery. Where treatment 
was not offered or was declined, no date 
was recorded. 

Primary outcomes were the impact of the 
RFTC on time from referral to FSA, diag-
nosis and treatment; this was determined 
by comparison between the three phases. 
Median times were used, as the data was 
skewed and some patients experienced long 
waits for personal or clinical reasons. Statis-
tical analysis was undertaken in Stata using 
the Pearson Chi-squared test to calculate 
p-values. 

A total of 25 patients were excluded as 
they were re-referrals or referred from 
other health boards either with a known 
cancer or nodules under surveillance. 
Additionally, data was excluded where 
unavailable, ie, not included in time from 
FSA to treatment where no treatment was 
received. 

Results
Demographics

The male to female ratio of patients 
referred were exactly one to one and the 
peak age group was 61–70 years. The ethnic 
distribution was divided, to Māori patients 
comprising 31% of those referred, and 
non-Māori 69%. Although this is comparable 
to the 2013 census data, which recorded 
29.6% of NDHB residents as Māori,10 it does 
in fact suggest inequity of access to the 
service. In 2014, the age standardised lung 
cancer registration rate per 100,000 popu-
lation was 79.7 among Māori compared 
to 26 among non-Māori.11 This higher 
incidence of lung cancer in the Māori popu-
lation was not replicated in our clinic, where 
only 32% of patients diagnosed with lung 
cancer were Māori.

Cancer demographics
Out of the patients referred, 59% were 

diagnosed with lung cancer, 34% were 
cancer free and 7% had another cancer 
primary (0.4% had a primary of unknown 
location). The most commonly used biopsy 
method was endoscopic bronchial ultra-
sound (EBUS), 17.8%, which is performed, 
on referral, in Auckland District Health 
Board. This was followed by bronchoscopy 
(15.2%), CT-guided biopsy (13.2%), resection 
(12.2%), pleural fl uid aspiration (6.1%), 
fi ne needle aspiration of neck nodes (3.5%), 
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ultrasound guided liver biopsy (2.0%) and 
thoracoscopy (1.5%). Notably a proportion of 
those without cancer will not have required 
biopsy, thus lowering these fi gures.

Our data reiterated the advanced stage 
at which lung cancer often presents; 49.1% 
of patients had Stage 4 (metastatic) disease, 
with only 23.8% presenting at Stage 2 or 
below (Figure 1).

Pathway outcomes
In total, Phase 1, 2 and 3 consisted of 70, 

46 and 71 patients respectively. There was 
signifi cant improvement in time from GP 
referral to FSA from Phase 1 to 3, p=0.005, 
with a median reduction from eight to six 
days (Table 1, Figure 2). Similarly, a signif-
icant reduction was observed in time to 
diagnosis from FSA with a reduction in 

median waits from 15 to 0 days, p<0.001 
(Table 1, Figure 3). Although this includes 
all patients, the fall to a median of 0 days 
refl ects the signifi cant number of same-day 
diagnoses with ‘no cancer’. For patients 
receiving the most commonly used biopsy 
method, EBUS, the median time from 
FSA to diagnosis was 16 days (total of 34 
patients). Finally, there was also a signifi cant 
reduction in time from FSA to treatment, 
p=0.004, with a drop in median times from 
37 to 24 days (Table 1, Figure 4). These 
improved timeframes allowed achievement 
of the New Zealand Ministry of Health 
Target;4 the percentage of lung cancer 
patients’ receiving treatment within 62 days 
rose by 25%, from 72% in Phase 1 to 97% in 
Phase 3 (p=0.002). 

Table 1: The effectiveness of the rapid access clinic on pathway timing from referral through to 
commencing treatment.

Measurement Median di� erence in days from Phase 1 to Phase 3 P=

GP referral† to FSA -2 0.005

FSA to diagnosis‡ -15 <0.001

FSA to treatment§ -13 0.004

†GP referral = date of the referral to specialist from general practitioner.
‡Diagnosis = date of diagnosis (biopsy report date or CT report date if no biopsy taken).
§Treatment = date of treatment (chemotherapy, radiotherapy, surgery). 

Figure 1: Distribution of stages among patients with lung cancer.
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Figure 2: Box and whisker plot showing time from GP referral to FSA through Phases 1 to 3.

Figure 3: Box and whisker plot showing time from FSA to diagnosis through Phases 1 to 3.
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Discussion
Cancer pathways and diagnostic 
timeframes

The aims of the RFTC were two-fold, fi rstly 
to improve outcomes through shortening the 
diagnostic and investigatory timeframe and 
secondly to improve patients’ experience 
of the pathway. This is in keeping with the 
New Zealand Cancer plan 2015–2018, which 
seeks to improve the diagnostic intervals 
for patients, with the goal of 85% of patients 
initiating treatment within 62 days from 
referral and 31 days from decision to treat, 
by June 2017.4 These guidelines broadly 
refl ect those internationally; Australia, 
however, employs a more ambitious target 
of 42 days from referral to treatment.12,13 

Our results suggest that RFTC implemen-
tation allows comfortable achievement of 
New Zealand’s targets, with 97% of patients 
in Phase 3 initiating treatment within 62 
days of referral. Alongside shorter diag-
nostic and treatment timeframes, access also 
improved, with a reduced wait to FSA in 
Phase 3. Although the reasons for this were 
not directly assessed, a number of factors 

are likely to have contributed. The RFTC 
ran weekly, with cover from a number of 
physicians, thus preventing cancellations. It 
created three new clinic slots, additional to 
the existing service, with coordinated triage. 
Finally, the clinic was carefully designed by 
those who would run it; in comparison to 
a system which develops organically, this 
allowed systematic improvement in areas 
that were not anticipated. 

A more complex question is how the 
impact of this streamlined diagnostic 
process will affect overall patient outcome. 
The poor fi ve-year survival in lung cancer 
internationally refl ects the late presen-
tation of the disease, preventing curative 
intervention. It is naturally assumed that 
quicker investigation and diagnosis will lead 
to prompt treatment, and thereby confer a 
mortality benefi t. Evidence for this simple 
logic is, however, sparse and confl icting, 
with signifi cant variation seen between 
cancer primaries. Broadly, there is evidence 
to support reduced diagnostic intervals with 
rapid access clinics and national implemen-
tation of cancer care pathways.14 Most of 
this research and interest is in primary care, 

Figure 4: Box and whisker plot showing time from FSA to treatment through Phases 1 to 3.
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assessing, the timeframe between presen-
tation, referral to secondary services and 
outcome. There has been comparatively 
little work done focusing on the role of diag-
nostics in referral centres.

Supporting evidence of a linear asso-
ciation between diagnostic intervals 
and outcome following referral from 
primary care in lung cancer is limited. 
Indeed, paradoxically longer diagnostic 
intervals, in some cases, are associated 
with a better outcome as advanced disease 
often confers a simple and rapid diag-
nostic process. This paradox has been 
observed in colon and other cancers.15 

However, a prospective Danish cohort study 
in primary care measuring the interval 
between fi rst symptomatic presentation and 
diagnosis demonstrated that longer diag-
nostic intervals are associated with worse 
outcomes in lung cancer.16 A cohort study 
from an English database looking at the 
nature of the presenting symptoms failed 
to demonstrate this association in breast, 
lung or colorectal cancer, and indeed for 
those with ‘non-alert’ symptoms the reverse 
was true.17 Despite the paucity of evidence, 
simple logic suggests that in early disease, 
rapid diagnostics and treatment will confer 
a survival advantage. 

The standards of investigations of those 
with lung cancer have shifted away from 
conventional biopsy methods towards 
new modalities such as EBUS-transbron-
chial needle aspiration (EBUS-TBNA) using 
rapid on-site evaluation (ROSE), which 
provide a greater likelihood of histological 
diagnosis. ROSE allows on-site assessment 
of histological material and therefore 
an improvement in diagnostic yield. For 
instance, one prospective study places 
the sensitivity and specifi city of 100% and 
98.4%, respectively, for malignancy using 
EBUS-TBNA.18 As such, EBUS-TBNA has been 
trialled as the fi rst-line biopsy method for 
lung cancer investigation. This has been 
shown to signifi cantly improve time to diag-
nosis compared to conventional diagnostic 
and staging techniques, and interestingly, 
subgroup analysis demonstrated a signif-
icant mortality benefi t.19 Although not 
widely explored, if reproducible, this may 
represent a systems approach that could 

infer a survival benefi t comparable to novel 
chemotherapy agents.19

Limitations and further 
development

This study was limited in its effect due 
to the lack of an effective control arm. It 
could be argued that by using a time series 
analysis from the same population, the 
change found was already happening inde-
pendently of the intervention. However, 
the time to treatment effect was fl at 
across Phases 1 and 2 and then dropped in 
Phase 3 which, the authors would argue, 
is persuasive of an effect of the RFTC. A 
longer baseline would have been optimal to 
confi rm such an effect. A second limitation 
of the study was that patients with lung 
cancer not referred by primary care and 
thereby not seen in secondary care were 
not studied. This paper fails to address such 
patients and this remains both a weakness 
of the study and a concern to the authors. 

A further and signifi cant concern is the 
apparent lack of equity of access to the 
clinic among Māori and non-Māori patients, 
when incidence of lung cancer in these two 
populations is considered. The cause of this 
inequity goes beyond the realm of this study, 
although again, inclusion of community and 
primary care data could provide additional 
information. 

Notably, EBUS was the most utilised biopsy 
method in this clinic. Its absence locally 
therefore represents the natural devel-
opment of the RFTC and a major weakness 
in the study. In fact, the Standards of Service 
Provision for Lung Cancer Patients in New 
Zealand states that all patients should have 
timely access to CT guided biopsy and EBUS;4 
a target that was regrettably not achieved. 
EBUS was included in the proposal for the 
RFTC, however as with other small centres, 
cost and provision of necessary expertise 
proved the major barrier. With a rural and 
low socio-economic patient demographic it 
is the authors’ opinion that dissemination of 
these techniques to regional centres would 
further reduce diagnostic timeframes, with 
a possible mortality benefi t, but moreover, a 
qualitative and fi nancial improvement. The 
impact of ROSE on this process in ensuring 
histological quality would further this goal 
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but adds another layer of expertise that may 
not always be present in rural centres. 

Further limitations to the RFTC are also 
largely based in resource allocation. The 
clinic runs at maximum capacity with the 
resources available locally. Despite this, out 
of approximately 300 referrals per year with 
suspected lung cancer, there is only space 
for around half in the RFTC.

Patient experience
There is agreement that, despite paucity of 

evidence in terms of outcome, rapid investi-
gation and diagnosis is essential in reducing 
anxiety and stress for patients and their 
families. Anecdotal evidence of patients’ 
feedback from Phases 2 and 3 of the clinic 
(Table 2) add weight to this hypothesis, 
although data is lacking from Phase 1 
to allow direct, objective comparison. 
Several clinic appointments are condensed 
to one; reducing both the fi nancial and 
time-cost; which, given the rural geog-
raphy of Northland, is signifi cant. This is 
translatable to improved access for family 
attendance and support. The rapid access 
also allows early referral to other elements 
of the multi-disciplinary team, such as Māori 
cultural support, dieticians and social work. 
We are confi dent that the RFTC enhances the 
quality of survival.

Conclusion
The benefi ts provided by the RFTC model 

are transferrable to other centres, having 
been successful in both Northland and 
Southland District Health Boards, and may 
contribute signifi cantly to attaining national 
targets. In addition, the advantages of a 
one-stop clinic may be applicable to other 
specialities; a similar approach is already 
well established for suspected breast cancer. 

Overall, the RFTC improves timeframes 
to diagnosis and treatment for patients 
with suspected lung cancer, subsequently 
reducing stress and anxiety for themselves 
and their families, and may construe a 
mortality benefi t. Arguably, any potential 
mortality benefi t is of less signifi cance than 
improved quality of life; lung cancer’s poor 
prognosis means for many the focus of care 
is palliation. Rapid diagnostic timeframes 
through the RFTC allow earlier switch to this 
focus of care, and less time spent at hospital 
appointments. In other centres, where EBUS 
can be incorporated, or with other types 
of cancer, this clinic model has potential to 
provide mortality benefi ts, alongside these 
improved patient outcomes. As such, we 
speculate whether a single-day multi-inves-
tigation clinic for diagnosis or exclusion of 
suspected cancer should be used across the 
board as a standard model. 

Table 2: Examples of patient feedback from Phases 2 and 3 of the clinic.

“Excellent service today”

“Better than four-five visits. Thank you”

“Found fast track very e� icient and helpful, great to have services done so quick, stress was only 
minimal, instead of having to wait”

“Very happy with service and new procedure”
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Cost implications of 
avoidable rapid response call 
activations in older patients

Ashwin Subramaniam, Cameron Green, Mohammad Omair, 
Aun Chian Yeoh, Lionel Soh, Ravindranath Tiruvoipati

ABSTRACT
BACKGROUND: Rapid response calls (RRCs) are designed to appropriately manage clinical deterioration. 
However, not all RRCs are appropriate due to medical futility or the patient’s wishes. Incidence and costs 
associated with avoidable-RRC (ARRC) remain underexplored. 

AIMS: The aim of this study was to describe the incidence and costs of ARRC activations in older patients. 

METHODS: We retrospectively reviewed RRCs in patients aged ≥80 years over six months. We defined ARRC 
as RRC activations despite clear documentation confirming not for further RRCs. Data on investigations, 
equipment and management of each ARRC were analysed. We then micro-costed each ARRC using standard 
references.

RESULTS: Ten percent (25/255) of RRCs were ARRC (mean age 85.6 years) with most patients (88%) 
admitted under medical teams. Median duration of ARRC was 22 minutes (IQR 7–38 minutes). Palliative care 
services were underutilised (40%). Most patients (94.4%) died soon a� er ARRC. The costs for investigations, 
equipment and management was AUD $2,267.01, opportunity costs were AUD $3,861.55, with a grand total 
cost of AUD $6,128.56. 

CONCLUSION: ARRC, noted in 10% of RRCs, are associated with increased time and financial costs. Further 
research is required to better understand ARRC triggers to reduce the burden of ARRC on patients, carers 
and hospital sta� . 

Rapid response systems (RRS) were de-
veloped to improve patient safety1 and 
consist of an afferent arm for iden-

tifi cation of deteriorating hospital patients 
and triggering of a clinical review, and an 
efferent arm that responds to patient deteri-
oration by rapidly deploying a team led by a 
physician or a nurse with appropriate criti-
cal care expertise.2 RRS have been widely ad-
opted throughout Australia and New Zealand 
to identify deteriorating patients with the 
aim to prevent serious adverse events such 
as cardiac arrest.3 Operating a RRS has fi nan-
cial and resource implications, although they 
are hard to evaluate in the context of wider 
hospital costs. We believe that RRC activa-
tions may reduce the overall healthcare 
expenditure by expediting optimal delivery 
of care to the deteriorating patient. 

RRS are increasingly detecting patients 
who are actively dying and have therefore 
become a surrogate way of providing 
end-of-life care (EOLC) to such patients.4 It 
is also evident that not all rapid response 
call (RRC) activations are clinically appro-
priate and may not necessarily refl ect a 
person’s wishes.5,6 Older people are particu-
larly at risk of such avoidable RRCs as they 
represent a substantial proportion of the 
inpatient population7 and have multiple 
comorbidities, placing them at a higher risk 
of clinical deterioration.8,9 These patients 
may not wish to have life-prolonging 
measures performed but have not had the 
opportunity to have that adequately commu-
nicated to the treating team.10

There are signifi cant knowledge gaps with 
regards to erroneously activating RRCs in 
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patients with clearly documented treatment 
limitations specifying that they are not 
for further RRCs. Such erroneous calls are 
avoidable. This has the potential to cause 
not only distress to the patients and their 
relatives but could also lead to increased 
costs to healthcare settings. Previous studies 
have specifi cally excluded such patients 
who were “not for a RRC” because their 
needs and management were “complex”.11 
In addition to contravening patients’ wishes, 
avoidable RRCs (ARRC) are also associated 
with time and fi nancial costs. This includes 
obvious expenses such as equipment usage 
and staff wages but also the opportunity cost 
of removing clinical staff from attending to 
duties they would otherwise be performing. 
Despite this, no studies have examined the 
fi nancial cost associated with ARRC.12

We aimed to retrospectively identify 
the incidence of ARRC in older people and 
explore the time and fi nancial costs asso-
ciated with them. 

Methodology
We retrospectively reviewed the medical 

records of all RRC activations in people 80 
years of age and over admitted to Frankston 
Hospital (Victoria, Australia) from 1 March 
2015 to 31 August 2015 who had at least one 
avoidable RRC (ARRC). Frankston hospital is 
the major hospital within Peninsula Health 
serving the metropolitan and regional areas 
of Mornington Peninsula. Frankston hospital 
has 454 beds, a 15-bedded ICU and had 
61,711 admissions and discharges in the last 
12 months. 

Patient selection
We have included patients over 80 years, 

as these patients are the most vulnerable 
and are likely to have limitations of medical 
treatment (LOMT).13 Hence, we chose them 
as the target study group.

Classification of appropriateness
A resuscitation care plan is discussed with 

all appropriate patients and recorded on a 
dedicated document (see Supplementary 
Figure 1). This document indicates the 
outcome of the discussion between doctors, 
patient and occasionally carers regarding 
the nature of appropriate interventions in 
the event of clinical deterioration or cardiac 
arrest. Any plan to limit resuscitation is 
discussed with senior medical staff directly 

responsible for the patient’s management 
during that hospital admission. 

We defi ned ARRC as a RRC activation 
occurring despite a patient having prior 
documentation limiting their medical inter-
ventions to have no further RRC activations. 
The decision that a patient was not for 
further RRCs was made as a direct conse-
quence of earlier RRCs, when resuscitation 
plans were revised to “treatment aimed at 
symptom management” and “not for further 
RRC”. The decision that a patient should 
not have any further RRCs was made by the 
patient or their relatives, treating team, and/
or by the RRC team in conjunction with the 
treating team. Once it was documented that 
a patient should not have any further RRCs, 
any further RRC during the same admission 
was defi ned as avoidable. 

Rapid response system (RRS) in 
Frankston Hospital

The RRS in Frankston Hospital was estab-
lished in 1999. The rapid response team 
(RRT) in this hospital includes a critical 
care liaison nurse (CCLN) (between 8:30 
and 22:00) or ICU nurse (between 22:00 
and 08:30), an ICU registrar and a medical 
registrar. If a “Code Blue” is called, an 
additional ICU nurse and a coronary-care 
trained nurse also attend. An anaesthetist 
is also available if required for airway 
management. 

Approximately 8–10 local staff members 
are usually present during a RRC including: 
2–3 bedside nurses; ward in-charge nurses; 
home-team doctors (which may include 
a hospital medical offi  cer or registrar, an 
intern and a consultant); and a patient 
services manager (PSM). 

End-of-life care in Peninsula Health
“Medical Futility” in the study hospital is 

established by the admitting senior clini-
cians at the time of admission to hospital in 
patients who are in a persistent vegetative 
state or who are terminally ill. This process 
usually takes a shared decision approach. 
A ‘Care of the Dying Patient’ (CDP) pathway 
may be implemented by the treating team 
consultant or multidisciplinary team 
decision for such patients in whom death is 
deemed to be inevitable. The CDP pathways 
are algorithms designed by the palliative 
care team, and are aimed at managing 
symptoms and ensuring patients are made 
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comfortable. The CDP pathway is reassessed 
every three days if required. 

Data collection and outcomes
The date, time and clinical indication for 

RRC activation was retrieved from CCLN 
database and confi rmed against the patients’ 
electronic medical records. The database 
maintained by the dedicated CCLN team 
captures every RRC and subsequent reviews 
of involved patients. We extracted basic 
demographic data, RRC clinical trigger indi-
cation, staff in attendance, duration of RRC 
and equipment used from the electronic 
medical record. 

We defi ned an ‘in-hours’ RRC as that 
occurring between the 8:30 and 17:00 
and RRCs occurring outside of this time-
period as ‘out-of-hours’. The time to RRC 
activation was calculated as the time from 
amended resuscitation form documentation 
requesting no further RRC activations to the 
next RRC activation.

Costings
The costings were classifi ed into fi nancial 

costs (usage of investigations, equipment 
and management) and opportunity costs 
(defi ned as staff duration of attendance). 
Other less-tangible costs (such as emotional 
costs) can be estimated; however, this 
is diffi  cult and at times controversial. 
Therefore, we have limited our analysis to 
include only estimated fi nancial and oppor-
tunity costs for all patients who had an 
ARRC. The reference year of 2015 was used 
to calculate the costs associated with each 
resource use item. All costs are presented in 
Australian dollars (AUD) and evaluated from 
the perspective of a health service provider. 
The medical records relating to each inap-
propriate RRC were reviewed and costs of 
an episode were summed for each indi-
vidual patient based on actual resource use 
(Supplementary Table 1A and 1B).

Investigation, management and 
equipment costs

The occurrence of each investigation 
was recorded from the medical record and 
assigned a corresponding standard unit 
price based on the 2015 Medicare Benefi t 
Schedule of the Australian government14 

and the AMA list of Medical Services.15 See 
Supplementary Table 1A for a list of the 
common equipment and investigations costs. 

Workforce costs
The hourly wages for staff were calculated 

based on that published in 2015 sources16–19 
(See Supplementary Table 1B). Although a 
proportion of the nursing staff are employed 
on a casual basis (who are paid 25% more 
than a regular employee for their level of 
experience), we assumed all nurses to be 
contracted by the hospital. The doctors and 
nurses have varied clinical experience. We 
included their minimum, maximum and 
average wages in costing for both nurses 
and doctors. 

Analysis 
We used N (%), mean (standard deviation) 

and median (interquartile range) as appro-
priate to describe the data. We calculated 
the cost of each individual ARRC based on 
the usage of investigations, equipment and 
management (defi ned as fi nancial costs) 
and staff duration of attendance (defi ned 
as opportunity costs). All statistical analysis 
was conducted using SPSS (IBM, v.20) statis-
tical package.

Ethical approval
This project was reviewed and approved 

as audit activity by Research Governance 
of Peninsula Health (ref. QA/15/PH/23). 
Informed consent was not required as this 
study was a retrospective chart review that 
required no patient contact.

Results
A total of 1,974 patients ≥80 years of 

age were admitted to Frankston hospital 
during the study period. A total of 255 RRC 
occurred in 186 patients (Figure 1). Of these, 
a total of 25 (9.8%) RRCs that involved 18 
individual patients were ARRC (mean age 
= 85.6 years, SD = 3.94). Table 1 describes 
the characteristics of patients who had a 
ARRC. Six patients had more than one ARRC. 
Most patients (88%) were admitted under 
a medical team with “functional decline” 
being the most common (25%) presenting 
complaint on admission. 
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A majority (88%) of ARRCs occurred 
during weekdays, with similar propor-
tions occurring in (52%) and out (48%) 
of business hours. The triggers for ARRC 
activations were: SaO2 <90% (20%); SBP 
<90mmHg (20%); respiratory distress (12%); 

tachycardia (HR >130 bpm) (12%); tachy-
pnoea (respiratory rate >36) (8%); SBP >180 
mmHg (8%); bradycardia (HR <40 bpm) 
(4%) and seizure (4%) (Table 1). The median 
duration of each RRC was 22 min (IQR 
13–40 minutes).

Figure 1: Flowchart to describe that about 10% of the RRC activations were avoidable.

Table 1: Characteristics of avoidable rapid response call (ARRC) activations.

RRCs

N (%) 25 (9.8%)

Age (median, IQR) 86.1 years (80–91)

Gender—Female 52% (13)

Patient type—Medical 88% (22)

Time of week—Weekday 88% (22)

Time of day—In-hours 52% (13)

Admission presenting complaint

Functional decline 25% (9)

Infection—UTI/pneumonia/cellulitis/other 19.4% (7)

Fall 13.9% (5)

Shortness of breath—COPD exacerbation/APO 11.1% (4)

Rapid atrial fibrillation/NSTEMI 5.5% (2)

Fatigue 5.5% (2)

Delirium in the setting of dementia (not due to infections) 5.5% (2)

Upper gastrointestinal bleed 5.5% (2)

Cerebrovascular accident 2.8% (1)

Advanced cancer 2.8% (1)

Post-op cancer surgery 2.8% (1)
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RRC trigger

Resp. Rate >36 breaths per min 8% (2)

SaO2 <90% 20% (5)

Respiratory distress 12% (3)

SBP <90mmHg 20% (5)

SBP >180mmHg 8% (2)

HR <40 beats per min 4% (1)

HR >130 beats per min 12% (3)

Seizures 4% (1)

Other* 12% (3)

Median time for each ARRC 22 min (IQR 12–40 min)

*Other refers to RRCs due to sta�  concern, including: uncontrolled or severe pain (including chest pain). 
ARRC were not trigged due to other RRC triggers as listed in Supplementary Table 2.
N = number; IQR = interquartile range; UTI = urinary tract infection; COPD = chronic obstructive pulmonary disease; 
APO = acute pulmonary oedema; NSTEMI – non-ST elevation myocardial infarction; RRC; RR = Respiratory rate; SaO2 
= blood oxygen saturation; SBP = Systolic Blood Pressure; HR = Heart Rate.

Table 1: Characteristics of avoidable rapid response call (ARRC) activations (continued).

Table 2: Investigation, management and workforce costs during avoidable RRC (ARRC) activations. The 
most common investigations, all necessary piece of equipment and staff member at the ARRC identifi ed 
and costed.

Investigations Cost/unit
AUD $

Number of patients who had 
investigations

Total cost
AUD $

Blood tests (FBE, UEC, Coags, 
LFT, CMP)

$78.63 8 $466.00

Troponin $11.45 8 $91.60

Arterial blood gas $19.20 8 $153.60

Blood sugar level $9.75 10 $97.50

ECG (incl. ECG dots) $31.25 (+ $12.50) 10 $437.50

Chest x-ray $47.14 4 $188.56

CT brain $210.35 1 $210.35

Management Cost/unit Number of patients who 
were managed

Total cost

IV cannulation $5.89 3 $17.67

IV fluids $8.80 7 $61.60

Medications* $5.00 10 $50.00

Oxygen $0.95 11 $10.45

High flow nasal prongs $89.00 2 $178.00

Non-invasive ventilation $89.00 1 $89.00

TOTAL $2,214.87

*Medications included bronchodilators, steroids, analgesia (excluding opiates), antiepileptic agents, antiarryhtmic 
agents, diuretics, metaraminol
FBE = full blood exam; UEC = electrolytes, urea, creatinine; Coags = coagulation profile; 
LFT = liver function tests; CMP = calcium magnesium phosphate; ECG = electrocardiogram; 
CT = computed tomography scan; IV = intravenous.
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Table 3: The doctors and nurses involved in the ARRC along with their time (in minutes) spent for each 
ARRC is described. The cost of investigations performed during each ARRC is included. Based on this, 
the maximum opportunity wages were calculated using Supplementary Table 1B.
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1 71        $142.93 $581.47

2 34       $151.93 $323.65

3 22       $0.00 $113.23

4 37          $423.76 $743.93

5 35          $9.75 $279.08

6 20       $0.00 $83.78

7 22      $0.00 $90.04

8 4      $0.95 $21.54

9 10      $89.95 $130.16

10 10       $212.52 $244.11

11 30         $59.45 $273.49

12 25      $101.44 $220.14

13 34       $384.72 $543.71

14 29      $41.95 $163.43

15 36        $21.20 $226.61

16 11       $0.00 $67.94

17 15         $169.33 $270.36

18 51        $181.27 $438.85

19 70        $23.29 $488.02

20 11         $15.55 $89.64

21 18         $15.55 $142.71

22 20        $194.32 $307.94

23 7         $21.20 $81.10

24 24        $5.95 $167.60

25 7       $0.00 $57.23

$2,267.01 $6,128.56

*Based on maximum workforce wages. We have also calculated the cost based on minimum and average workforce 
wages. Refer Supplementary Tables 3A and 3B.
ARRC = Avoidable Rapid Response Call; Med = medical; reg = registrar; CCLN = critical care liaison nurse; RN = 
registered nurse; ANUM = associate nurse unit manager; PSM = patient service manager; Cons = consultant.
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The median time to ARRCs was within 
three days (IQR—one day to six days) from 
the time that patients were documented 
to be not for further RRCs. Most patients 
(94.4%) who had a ARRC died in hospital 
within three days or were transferred 
directly to palliative care. Twelve out of the 
18 patients (66.7%) were already on CDP 
with syringe-driver infusions of morphine 
and midazolam at the time of their ARRC; 
however, palliative care team utilisation was 
seen in only in 40% of patients. 

Costings
The calculated fi nancial costs (usage of 

investigations, equipment and management) 
and estimated the opportunity costs (defi ned 
as staff duration of attendance) for all 
patients who had an ARRC. Table 2 describes 
the investigation, management and staff 
costs associated with ARRC. The total costs 
of investigations and management was AUD 
$2,267.01, and maximum workforce cost 
was AUD $3,861.55. The total fi nancial cost 
of all 25 ARRC was AUD $6,128.56 (Table 3 
and Supplementary Tables 3A and 3B). 

Discussion
We found that approximately 10% of 

RRC at our hospital were avoidable, with 
many of these patients being subjected to 
non-benefi cial investigations and interven-
tions. This poses signifi cant challenges for 
both the afferent and efferent limbs2 of the 
RRS. This was associated with a small but 
important cost (that includes both fi nancial 
and opportunity costs). This is the fi rst paper 
to explore the incidence and fi nancial costs 
of ARRC in the Australian inpatient setting. 

ARRC in the current study were associated 
with a maximum cost of approximately 
AUD $6,128.56 in equipment, investigations, 
management and staff time. Although it 
is a relatively small fi gure, it refl ects only 
the expenditure related to a single inap-
propriate aspect of patients’ care over a 
six-month period, and at a single centre. It 
is also likely that this fi gure represents only 
a fraction of the proportion of healthcare 
expenditure that is unnecessarily spent on 
inappropriate interventions for patients 
who require, or would prefer, only symptom 
management and comfort care. 

Most ARRCs happened within three days 
from the time that patients were docu-
mented to be not for further RRCs. The 

median time for the ARRCs was 22 minutes, 
with some RRCs observed to be as long as 71 
minutes. The reasons for this are unclear; 
however, discussions with primary teams 
and patients’ family take time. A previous 
study reported that limitation of medical 
therapy-based RRC often took considerably 
longer than other RRCs.11

A majority of patients in our study who 
had a ARRC were admitted under medical 
teams. The reasons why ARRC may be more 
common for medical than surgical patients 
are unclear. 

Performing basic interventions such as 
administering supplemental oxygen or 
intravenous fl uids, suctioning patients’ 
upper airways, securing intravenous access 
and ordering basic investigations (ECG, 
arterial blood gases, chest x-ray and routine 
bloods)20 have become an expectation for 
RRCs. These interventions come at a cost 
to the patient/family’s quality of life and 
experience, staffi  ng resources and fi nances. 
Rather than being reactive, the RRTs should 
consider whether such interventions and 
investigations are appropriate or necessary 
in dying patients. 

A recent multicentre study reported that 
29.5% of patients with a LOMT had a RRC 
on the same day that they died.11 Similarly 
we found that most ARRC were in the fi nal 
days of patient’s lives. This suggests that an 
important trigger for ARRC may be due to 
the urgent need for symptom control at the 
end of life.21 Other potential triggers could 
include a lack of clear documentation or 
other communication between patients, 
family and carer providers regarding goals 
of care and limitations of treatment. 

Enhanced services such as effective 
management of physical, psychological 
and spiritual distress; timely and sensitive 
communication about appropriate goals of 
patient care; alignment of treatment with 
patient preferences; attention to families’ 
needs and concerns; planning for care 
transitions; and support for clinicians at the 
end of life could help reduce the number of 
ARRC and potentially improve patient and 
carer’s experiences.21–26

A recent review observed that LOMT 
discussions occurred more commonly 
than resuscitation interventions such 
as endotracheal intubation. This review 
also highlighted the fact that none of the 
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studies reported the frequency of palli-
ative care interventions implemented by 
the MET.25,27 There is good evidence that 
formal involvement of palliative care at 
the end-of-life improves patient and carer 
outcomes,23,24 however, such services appear 
to be underutilised.4,22 Likewise, patients 
who had ARRC activations were less likely 
to have palliative care consultations to 
those who did not.22 The reasons for this are 
unclear and warrant further investigation. 

We believe that a multidisciplinary team 
approach should be adopted in managing 
these patients, with timely referral to palli-
ative care teams. The concept of a palliative 
emergency team (PET) warrants further 
investigation. This may present a more 
cost-effective and appropriate alternative to 
RRCs for patients on end-of-life pathways, 
once the educational and behavior shaping 
components are optimised. 

Even though clinicians should not be 
discouraged from activating RRCs, ARRC 
should be avoided to maximise comfort and 
dignity in the last days of life. 

Demystifying defi nitions and termi-
nology such as ‘palliative care’, ‘not for 
resuscitation’, ‘advance care planning’ 
and ‘advance health directive’ is prudent 
to aid communication and standardising 
practice.28

Although most clinicians working in 
acute facilities will participate in providing 
end-of-life care to patients, it appears that 
the management of this care varies due to 
knowledge gaps, skill and experience among 
the clinicians caring for the patient.29,30 
Active education, using simulation and role 
playing will be benefi cial for all healthcare 
professionals. 

By reducing the number of ARRC, there 
may be some fi nancial support available 

to fund these under-utilised strategies (eg, 
additional resources in palliative care).4,22

Strengths and limitations
To our knowledge, this is the fi rst study 

to directly evaluate the incidence and the 
costs associated with ARRC. A strength of 
this study was, given the small sample size, 
we were able to micro-cost individual times 
and associated fi nancial costs of each indi-
vidual ARRC. However, the study also has 
a few limitations. The small sample size at 
a single site and retrospective design limits 
broader generalisation of our results. Given 
the retrospective design of our study, we 
are unable to exactly identify the reasons 
why ARRC occurred, despite the documen-
tation to confi rm the patients should only 
be treated symptomatically and a higher 
incidence of such calls in patients admitted 
for medical conditions. Some patients had 
more than one ARRC and the reasons for 
this remain unclear due to the retrospective 
nature of our study. We relied upon docu-
mentation to identify ARRC. This study was 
unable to quantify other costs associated 
with ARRC such as emotional and physical 
discomfort of the patient and their rela-
tives’, and the negative impact on the care 
of other patients. It was also not possible 
to retrospectively investigate the specifi c 
wishes of patients and their families using 
available medical records.

Conclusion
Avoidable RRC (ARRC) occur in 10% of 

RRCs for hospital inpatients aged over 
80 years, and are associated with poten-
tially increased time and fi nancial costs. 
Further research is required to understand 
the triggers to these ARRC and to study 
effectiveness of new strategies designed 
to reduce the burden of ARRC on patients, 
carers and hospital staff. 
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Supplementary Figure 1: Example of a Peninsula Health Resuscitation Plan defi ning avoidable rapid 
response calls (ARRC). 

We defined ARRC as RRC activations despite clear documentation confirming not for further RRCs. Patients were 
included only if a resuscitation plan document was completed with the Patient is for treatment aimed at “Symptom 
Management” box ticked and additional hand-written documentation of “not for further MET calls”.
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Supplementary Table 1A and 1B. Items and item costs used to calculate fi nancial cost of rapid re-
sponse calls (RRCs). Table 1A: Most common blood and radiological investigations. Table 1B: Costing of 
workforce who were involved in the RRC. 

Unit cost
AUD $

Unit cost
AUD $

Investigations

Blood*

Full blood exam (FBE) $16.95 Coagulation profile $14.05

Electrolytes, urea and creatinine 
(UEC)

$9.70 Calcium, magnesium, phosphate (CMP) $9.70

C-reactive protein (CRP) $9.70 Arterial blood gas (ABG) $19.20

Liver function tests (LFT) $7.85 Troponin $11.45

Blood glucose level $9.75

Radiology**

Chest x-ray $47.14 CT—chest/abdomen/pelvis $465.95

CT brain $210.35 CT—pulmonary angiogram (CTPA) $427.84

12-lead ECG $31.25

Products and consumables

Yankeur suction device $0.34 Non-rebreather mask $2.00

Needles—di� erent gauges $0.11 IV Blood pump set $6.80

Syringes—varying sizes $0.50 Jelco—all sizes $1.68

Suction tubing $0.77 Tourniquet—disposable $0.22

Oxygen tubing $0.50 IV insertion kit $1.93

Suction canister $2.25 Alcohol swabs x 5 $0.05

Oxygen mask—hudson $0.47 Crystalloids $0.61

Oxygen nasal prongs $0.48 ECG dots—sleeve of 10 $1.25

*/**AMA List of Medical Services and Fees, Medical Benefit Scheme.
*Dorevitch pathology (Peninsula Health pathology provider).
**MIA radiology.
IV = intravenous; CT = computed tomography scan; ECG = electrocardiogram.
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Supplementary Table 1B: Costing of workforce who attend and look after the RRC. Wages are repre-
sented as entry level (minimum) and maximum. 

Workforce Classification Cost/hour
AUD $

Average Cost/hour
AUD $

Doctors

Interns HM11 $33.53 $33.53

Medical registrars Entry (HM25) $50.79 $56.29

Max (HM30) $61.78

Intensive care registrars Entry (HM25) $50.79 $56.29

Max (HM30) $61.78

Specialists Entry (HM33) $83.68 $99.97

Max (HM41) $115.06

Nurses

Enrolled nurse Entry $23.77 $27.65

Max $31.52

Registered nurse Entry $27.22 $31.63

Max $36.03

ICU Clinical nurse Entry $37.06 $40.41

Max $43.76

Nurse practitioner/CCLN Entry $49.93 $52.86

Max $55.72

Nurse unit manager Entry $45.92 $51.70

Max $57.48

CCLN = Critical Care Liaison Nurse.
Doctors wages based on Award as of December 2015.
http://admin.anfvic.asn.au/multiversions/2776/FileName/RN_RM_PubSect2014.pdf (assessed 18 January 2017).

Supplementary Table 2: Criteria for activation of a RRC at the study hospital. Cardiopulmonary arrests 
trigger a “Code Blue” RRC. Lower and upper limits are provided for criteria with specifi c thresholds.

System Criteria Lower limit Upper limit

Airway Airway threatened

Airway obstructed

Breathing Respiratory rate (breaths per min) 8 36

SaO2 (on supplemental O2) 90%

Respiratory distress

Circulation Systolic blood pressure (mmHg) 90 180

Heart rate (beats per min) 40 130

Arrhythmia

Urine Output 50mL/4hrs

Neurological Altered conscious state

Seizures

Other Sta�  Concern
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Supplementary Table 3A: The doctors and nurses involved in the RRC along with their time (in min-
utes) spent for each RRC is described. The cost of investigations performed during each RRC is included. 
Based on this, the minimum workforce wages calculated using Supplementary Table 1B.
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1 71        $142.93 $501.08

2 34       $151.93 $287.36

3 22       $0.00 $92.35

4 37          $423.76 $682.68

5 35          $9.75 $227.89

6 20       $0.00 $68.65

7 22      $0.00 $70.80

8 4      $0.95 $17.74

9 10      $89.95 $121.32

10 10       $212.52 $238.38

11 30         $59.45 $233.74

12 25      $101.44 $201.22

13 34       $384.72 $517.67

14 29      $41.95 $141.49

15 36        $21.20 $192.44

16 11       $0.00 $55.49

17 15         $169.33 $253.38

18 51        $181.27 $384.42

19 70        $23.29 $400.50

20 11         $15.55 $77.18

21 18         $15.55 $116.22

22 20        $194.32 $286.79

23 7         $21.20 $68.68

24 24        $5.95 $140.43

25 7       $0.00 $29.38

$2,267.01 $5,407.27

RRC = Rapid Response Call; ICU = intensive care unit; reg = registrar; CCLN = critical care liaison nurse; RN = registered 
nurse; PSM = patient service manager; Cons = consultant.
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Supplementary Table 3B: The doctors and nurses involved in the RRC along with their time (in min-
utes) spent for each RRC is described. The cost of investigations performed during each RRC is included. 
Based on this, the average workforce wages calculated using Supplementary Table 1B.
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1 71        $142.93 $541.35

2 34       $151.93 $307.42

3 22       $0.00 $102.81

4 37          $423.76 $713.71

5 35          $9.75 $253.87

6 20       $0.00 $81.65

7 22      $0.00 $81.65

8 4      $0.95 $19.64

9 10      $89.95 $126.30

10 10       $212.52 $241.26

11 30         $59.45 $253.65

12 25      $101.44 $210.70

13 34       $384.72 $530.72

14 29      $41.95 $152.49

15 36        $21.20 $209.56

16 11       $0.00 $61.73

17 15         $169.33 $261.89

18 51        $181.27 $414.50

19 70        $23.29 $448.20

20 11         $15.55 $83.42

21 18         $15.55 $129.66

22 20        $194.32 $298.49

23 7         $21.20 $75.35

24 24        $5.95 $154.04

25 7       $0.00 $32.71

$2,267.01 $5,781.35

RRC = Rapid Response Call; ICU = intensive care unit; reg = registrar; CCLN = critical care liaison nurse; RN = registered 
nurse; PSM = patient service manager; Cons = consultant.
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A review of cervical cancer 
occurrences in New Zealand 

2008–2012
Phil Hider, Kieran Dempster-Rivett, Jonathan Williman, 

Michelle Dempster-Rivett, Lynn Sadler, Melissa McLeod, Andrew Miller, 

Peter Sykes

ABSTRACT
BACKGROUND: A review of the screening histories of women/wahine diagnosed with cervical cancer was 
undertaken to assess where the screening pathway can be improved. 

METHODS: Women diagnosed with confirmed or possible cervical cancer during 1 January 2008–31 
December 2012 were identified from the National Cancer Registry (NCR) records. Screening histories for 
these women were obtained from the National Cervical Screening Programme (NCSP) Register along with 
pathology and cytology reports and staging information. Women aged 25-69 years with confirmed cervical 
cancer underwent a review of their screening history. Cervical cancer incidence rates were calculated using 
Statistics New Zealand mid-year population estimates.

RESULTS: Seven hundred and seventy-two confirmed diagnoses of cervical cancer were made during 
2008–2012 for an incidence rate of 6.9 per 100,000 women per year. Only 13% of 644 women aged 25–69 
years had regular cervical cancer screening according to New Zealand guidelines and this proportion was 
lower among Māori and Pacific people and those living in deprived areas. However, 37% of women had had 
a screen in the preceding three-year screening interval, excluding screens undertaken within six months of 
histological diagnosis. In addition, a significant number developed cancer following an abnormal screen. 

CONCLUSION: Ongoing e� orts are required to improve uptake of regular cervical screening particularly 
for Māori and socio-economically disadvantaged women/wahine. Further investigation of incident cervical 
cancers using population-linked data, slide reviews of screens reported as negative and more clinical 
information is needed to facilitate clinical pathway review to determine the contributing factors that lead 
to the development of cervical cancer following normal and abnormal screening tests.

The introduction of organised screening 
programmes has resulted in signifi -
cant reductions in the morbidity and 

mortality from cervical cancer in many 
developed nations, including New Zealand.1,2 
The National Cervical Screening Programme 
(NCSP) oversees the programme in New 
Zealand and has to balance the intensity of 
screening with practicality, cost and the risk 
of potential harm. Current screening recom-
mendations from the NCSP are that eligible 
women should undergo cervical cytology 
screens at three-yearly intervals from the 
age of 20–69. These recommendations will 
be reviewed in 2018 with the introduction of 
HPV-based screening. 

Monitoring of the NCSP is multifaceted 
and summarised by regular monitoring 
reports. These reports suggest that between 
2008–2012 the proportion of women/wahine 
aged 25–69 screened in the previous three 
years was stable at about 76%, however 
coverage rates are lower among Māori, 
Pacifi c, Asian women, and in women aged 
25–35 and 60–69 years.3,4

It is recognised that not all cervical 
cancers can be prevented by screening, 
but the review of cervical cancer cases 
within a screened population can identify 
areas where the screening pathway may be 
improved. Two previous reviews of women/
wahine with cervical cancer in New Zealand 
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have been conducted. The fi rst followed the 
ministerial inquiry into the under reporting 
of cervical abnormalities in the Gisborne 
region5 and included 445 women with histo-
logically proven cervical cancer between 
2000 and 2002. The second was performed 
by NCSP staff and involved 438 cases of 
cervical cancer diagnosed between 2003 and 
2006.6 Both reviews concluded that over 80% 
of women with cervical cancer were inade-
quately screened and drew attention to the 
need for improving coverage and ongoing 
monitoring of the programme, among other 
recommendations. 

Aim 
This review was commissioned by the 

NCSP and aimed to evaluate the quality 
of the NCSP by examining the screening 
histories of women/wahine diagnosed with 
cervical cancer between 2008 and 2012.

Methods
All women with a diagnosis of either 

cervical cancer or possible cervical cancer 
(ICD-10 codes: C530, C539 and C578) between 
1 January 2008 and 31 December 2012 were 
identifi ed from National Cancer Registry 
(NCR) records. For each record, the Ministry 
of Health provided the relevant screening 
history from the NCSP Register along with 
all pathology and cytology reports and 
recorded staging information from the 
NCR. All information was transcribed into 
a customised database created in Microsoft 
AccessTM. Data entry was reviewed in 
two ways. Every fi fth record (total of 45) 
initially entered into the database was 
independently checked for accuracy. On 
completion, a random sample (n=105) of the 
records were reviewed. From these checks, 
four transcription errors were noted, each 
relating to the date of diagnosis as recorded 
by the NCSP. 

All pathology reports in conjunction with 
the corresponding NCR and NCSP Register 
records were assessed by the review team 
to confi rm histological diagnosis, date of 
diagnosis (defi ned as the fi rst histological 
diagnosis of cancer) and FIGO staging. 

Ethnicity information was derived from 
NCR records and has been classifi ed using a 
total response methodology7,8 where indi-
viduals are included in all of the ethnic 

groups that are recorded for them. The only 
exception are the results in Table 1 where 
a Māori non-Māori classifi cation has been 
presented. Cervical cancer incidence rates 
were calculated by year using Statistics New 
Zealand mid-year population estimates as 
the population denominators. For the Māori 
and non-Māori comparisons, incidence rates 
were age standardised to the Māori 2001 
census population. 

A comparison of the information held in 
the NCSP Registry and the NCR was made 
and discrepancies regarding date of diag-
nosis, histological type, stage and mode of 
diagnosis were identifi ed. Following the 
review of pathology reports and available 
clinical information the fi delity of data on 
the individual registers was assessed. 

Confi rmation of cervical cancer diagnosis 
within the study timeframe (2008–2012) 
involved, in the fi rst case, identifying a 
histology report clearly describing a cancer 
arising from the cervix. Alternatively, if this 
information was not available, a diagnosis 
was inferred where there was at least a high 
grade screen (ie, HSIL) or biopsy (ie, CIN3) 
information accompanied by documented 
clinical evidence of advanced cervical 
cancer. The confi rmed date of diagnosis was 
considered to be the date of the diagnostic 
biopsy or, in the absence of histology, the 
cytology report.

Women aged between 25 and 69 were 
eligible for the review of their screening 
history. Cases were excluded if they were 
not confi rmed as having cervical cancer 
according to the criteria outlined above. In 
addition, women with rare non-HPV types 
of cervical cancer were excluded for the 
review of screening history.

Consistent with previous reviews, any 
screens taken within six months of diag-
nosis were considered to be part of the 
diagnostic process and not screening 
screens.1,6 The number and proportion 
of women with the following screening 
histories were reported: those ever 
screened, those screened in the prior 
three-year, fi ve-year and 6.5-year periods. 
In addition, the number of previous screens 
was reported along with the proportion 
undergoing regular screening as defi ned in 
2002 and 2006 reviews.1,6 Screening history 
was presented in relation to key demo-
graphic factors and histological types. 

ARTICLE



55 NZMJ 23 March 2018, Vol 131 No 1472
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Women with previous screen-detected 
abnormalities were identifi ed and it was 
determined whether they had a colposcopy 
appointment or cervical biopsy.

Results
Eight hundred and fi fty-four cases 

of cervical cancer or possible cervical 
cancer were identifi ed from the NCR. Two 
duplicate records were deleted. Using 
name, date of birth and NHI, 805 of the 
852 women were linked to records in the 
NCSP Register. When information in the 
NCR was compared to what was recorded 
in the NCSP Register, some discrepancies 
were identifi ed between the two regis-
tries. In 333 cases the date of diagnosis was 
different. The median difference between 
the dates was 24 days, although there were 
141 occurrences where the date of diagnosis 
differed between records by greater than 
31 days. In another 114 instances no date of 
diagnosis was recorded in the NCSP records, 
and there were 11 occasions where the 

histological type differed between registers. 
Within the NCR pre-invasive diagnoses are 
recorded on the same record as those which 
are malignant. It appears that the date of 
diagnosis is recorded as the date of the 
earliest biopsy or cytology result regardless 
of whether it is malignant or pre-invasive. 
Because of this, the date of diagnosis 
recorded may not be the date of histological 
diagnosis; in 73 cases the date of diagnosis 
apparently was obtained from a pre-in-
vasive biopsy result and in 110 cases from a 
cervical cytology result.

Among the 852 women registered on 
the NCR, 772 were confi rmed to have a 
diagnosis of cervical cancer within the 
review time frame (Figure 1). Among the 80 
excluded, 42 women could not be confi rmed 
as having a cervical cancer, 32 had no histo-
logical diagnosis information and seven 
were out of range after the date of diagnosis 
was corrected. Three cases were diagnosed 
at least three years earlier and a further 
four were noted in the NCR with diagnosis 

Figure 1: Application of inclusion and exclusion criteria to the full dataset as supplied by the NCR and 
NCSP for selection of cases eligible to the screening review.
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dates in December 2012 that were changed 
to January 2013 and hence were excluded. 
The 772 cases included 757 women with a 
histological diagnosis and 15 women for 
whom no histological diagnosis of cancer 
appears to have been made but suffi  cient 
pathological and clinical information 
was available to confi rm the diagnosis. 
Six hundred and forty-four women aged 
25–69 years with HPV-related cancers were 
included in the screening history review. 
One hundred and eight cases were outside 
the age limits and 21 had non-HPV related 
cancers. One additional case of cancer 
diagnosed overseas was considered ineli-
gible, as the woman could not have attended 
screening in this country.

Over the fi ve-year period from 2008 to 
2012 the annual number of confi rmed cases 
of cervical cancer varied between 133 and 
167. This corresponds to a crude incidence 
rate of 6.9 per 100,000 female population 
per year. The crude incidence rate for Māori 
exceeded that for non-Māori in all years 
covered by the review with an age-adjusted 
IRR of approximately 1.6 (Table 1). 

Among the 772 cases, the highest number 
of new cases in any fi ve-year age grouping 
was among women aged 40–45 years. 
Twenty-two percent were among women/
wahine who recorded Māori as at least one 
of their ethnicities and 27% were in the 
most deprived sociodemographic quintile 
(Table 2).

Among the HPV-related cancers, 
squamous cell carcinoma (SCC) (72%) 
was the most common histological type, 

followed by adenocarcinoma (19%) and 
adenosquamous carcinoma (3%). FIGO 
stage was unavailable for 463 cases (54%). 
Staging information was inferred from 
clinical data and histology reports to 
group 271 diagnoses into either Stage 1A 
or Stage 1B or greater (1B+). Among those 
that were coded, 18 cases of FIGO 1A were 
upgraded to 1B+ and fi ve cases with FIGO 
1B+ were downgraded to 1A, and 10 were 
assigned as unknown. Histological staging 
was not available in the NCR for 51% of 
women. After imputing information from 
the available reports staging could not be 
determined for 17% of women. On the basis 
of histology reports we determined at least 
26% of all women with SCC had superfi -
cially invasive tumours (Stage 1A), 20% of 
women with adenocarcinoma and 6% of 
those with adenosquamous carcinomas had 
Stage 1A disease. 

Overall, 70% of the 644 women diag-
nosed with cervical cancer and aged 25–69 
had any screen recorded on the NCSP 
Register, and 51% had a screen within the 
6–84 months prior to diagnosis while 37% 
had a screen between 6–42 months prior 
to diagnosis (Table 3). However, only 13% 
had an adequate screening history over 
the 84 months prior to diagnosis by the 
criteria used in the 2002 Review1 (adequate 
screening is defi ned such that there is no 
between-screen interval of three calendar 
years or more in six to less than 84 months 
prior to diagnosis). Women with cancer aged 
under 45 years were more likely to have 
been screened than older women (80.6% 
versus 59.6%). The proportion of women 

Table 1: Annual incidence of confi rmed cervical cancer cases per 100,000 female population per year by 
year and ethnicity (crude and age-adjusted to the 2001 Census Māori population).

Year Total n Total rate Māori rate 
crude

Māori rate age 
adj.

Non-Māori 
rate crude

Non-Māori 
rate age adj.

2008 162 7.4 (6.4, 8.7) 11.2 (8.1, 15.5) 10.6 (7.4, 14.8) 6.5 (5.4, 7.8) 4.7 (3.8, 5.9)

2009 132 6.0 (5.1, 7.1) 8.1 (5.5, 11.7) 7.7 (5.1, 11.4) 5.6 (4.6, 6.8) 3.7 (3.0, 4.7)

2010 168 7.6 (6.5, 8.8) 11.4 (8.4, 15.6) 10.5 (7.4, 14.6) 6.7 (5.6, 8.0) 4.9 (4.0, 6.0)

2011 157 7.0 (6.0, 8.2) 9.0 (6.3, 12.7) 8.6 (5.8, 12.4) 6.5 (5.4, 7.7) 4.9 (4.0, 6.1)

2012 153 6.8 (5.8, 8.0) 10.0 (7.2, 13.9) 9.5 (6.5, 13.4) 6.0 (5.0, 7.3) 4.2 (3.4, 5.3)

772 9.9 (8.5, 11.5) 9.4 (8.0, 10.9) 6.2 (5.8, 6.8) 4.5 (4.1, 4.9)

*Prioritised ethnicity, where Māori include any individual with Māori recorded as their ethnicity on the 772 records.
*Non-Māori rates were directly age standardised to the 2001 Census Māori population.
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Table 2: Demographics and tumour characteristics for cervical cancer cases per year (2008–2012). 

    2008 2009 2010 2011 2012 TOTAL

Total   162 132 168 157 153 772

Age 20–<25 5 1 7 6 5 24

  25–<30 10 7 13 14 7 51

30–<35 20 11 15 24 13 83

35–<40 20 20 19 16 19 94

40–<45 21 23 24 15 27 110

45–<50 18 16 24 21 16 95

50–<55 20 8 15 10 14 67

55–<60 16 12 11 17 15 71

60–<65 10 9 10 7 13 49

65–<70 7 6 13 9 9 44

70–<75 4 2 7 8 4 25

75–<80 4 8 2 3 3 20

  80+ 7 9 8 7 8 39

Ethnicity* European/Other 97 90 104 103 99 493

(Total response) Māori 37 27 39 31 35 169

Pacific Island 11 19 14 16 12 72

Asian 12 7 16 9 13 57

MELAA 6 1 3 2 1 13

  Unknown 5 1 3 3 3 15

Deprivation index 1 17 16 14 8 10 65

2 14 9 15 9 14 61

3 8 10 8 16 17 59

4 14 12 16 9 9 60

5 11 9 17 19 10 66

6 18 16 18 12 15 79

7 15 8 14 14 13 64

8 17 9 23 16 20 85

9 26 23 21 20 14 104

10 20 19 17 23 25 104

  Unknown 2 1 5 11 6 25

Type SCC 118 87 120 113 114 552

Adeno 25 30 33 37 25 150

Adenosquamous 8 5 4 2 1 20

Other 7 8 6 1 7 29

Non-HPV related 4 2 5 4 6 21

Stage histological 1A 35 22 45 42 32 176

1B+ 93 89 96 90 100 468

Not available 34 21 27 25 21 128

Total 162 132 168 157 153 772

*Total response ethnicity—individuals are included in each of the ethnic groups that have been recorded on the 
772 women/wahine. For example, an individual identifying as Māori and Pacific will be included in both of these 
categories.
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Table 3: Screening adequacy by patient demographics among women/wahine with HPV-related cervical cancer 
aged 25–69.

 
 

Total Any screen 
since 1990*

6 to 84 
months

6 to 66 
months

6 to 42 
months

Every 
five years

Adequately (every 
three years)

N n % n % n % n % n % n %

Age

25–<30 50 43 86 40 80 37 74 29 58 28 56 12 24

30–<35 81 67 83 49 60 44 54 36 44 26 32 14 17

35–<40 93 78 84 54 58 47 51 37 40 18 19 11 12

40–<45 106 78 74 54 51 47 44 39 37 10  9 12 11

45–<50 93 62 67 39 42 35 38 29 31 9 10 7  8

50–<55 65 36 55 27 42 25 38 23 35 4  6 5  8

55–<60 66 39 59 32 48 29 44 24 36 6  9 11 17

60–<65 47 24 51 16 34 15 32 11 23 6 13 3  6

65–<70 43 26 60 17 40 17 40 13 30 5 12 6 14

Ethnicity^ 

European 351 267 76 207 59 189 54 151 43 87 25 63 18

Māori 159 116 73 71 45 61 38 53 33 18 11 10  6

Pacific 61 33 54 18 30 15 25 13 21 2  3 3  5

Asian 46 27 59 25 54 24 52 18 39 4  9 5 11

MELAA 12 3 25 2 17 2 17 2 17 0  0 0  0

Other 3 0  0 0  0 0  0 0  0 0  0 0  0

Unknown 12 7 58 5 42 5 42 4 33 1  8 0  0

Deprivation (quintile)

1 (least deprived) 102 76 75 64 63 59 58 43 42 27 26 19 19

2 93 70 75 59 63 56 60 45 48 23 25 17 18

3 123 85 69 67 54 57 46 48 39 24 20 13 11

4 125 84 67 55 44 47 38 43 34 16 13 12 10

5 180 121 67 71 39 67 37 54 30 18 10 18 10

Unknown 21 17 81 12 57 10 48 8 38 4 19 2 10

Type

SCC 472 312 66 219 46 191 40 153 32 77 16 50 11

Adeno 132 117 89 90 68 88 67 73 55 31 23 25 19

Adeno-squamous 19 11 58 9 47 8 42 7 37 3 16 4 21

Other 21 13 62 10 48 9 43 7 33 1  5 2 10

Stage

1A 159 126 79 97 61 87 55 61 38 36 23 13  8

1b+ 390 281 72 197 51 177 45 153 39 61 16 53 14

Unknown 95 46 48 34 36 32 34 26 27 15 16 15 16

Total 644 453 70 328 51 296 46 241 37 112 17 81 13

*Includes screen within six months of diagnosis. 
^Total response ethnicity as recorded on the NCR .
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Table 4: Screening history in the 6 to 84 months prior to diagnosis among…

 
 

Total One + high 
grade

Two + low 
grade

One low 
grade

One negative Two+ negative No screening

N n % n % n % n % n % n %

Age

25–<30 50 8 16 2  4 5 10 10 20 16 32 10 20

30–<35 81 19 23 3  3 3  3 13 16 11 13 32 39

35–<40 93 10 10 1  1 6  6 13 13 24 25 39 41

40–<45 106 13 12 1  0 4  3 20 18 16 15 52 49

45–<50 93 14 15 2  2 5  5 10 10 8  8 54 58

50–<55 65 12 18 0  0 2  3 8 12 5  7 38 58

55–<60 66 11 16 1  1 1  1 10 15 9 13 34 51

60–<65 47 2  4 0  0 0  0 4  8 10 21 31 65

65–<70 43 3  6 0  0 0  0 2  4 12 27 26 60

Ethnicity*

European 351 45 12 5  1 20  5 48 13 89 25 144 41

Māori 159 31 19 1  0 2  1 23 14 14  8 88 55

Pacific 61 8 13 0  0 1  1 7 11 2  3 43 70

Asian 46 6 13 3  6 3  6 8 17 5 10 21 45

MELAA 12 2 16 0  0 0  0 0  0 0  0 10 83

Other 3 0  0 0  0 0  0 0  0 0  0 3 10

Unknown 12 0  0 1  8 0  0 4 33 1  8 7 58

Deprivation (quintile)

1 92 16 15 1  0 6  5 17 16 24 23 38 37

2 105 12 12 5 5 6 6 12 12 24 25 34 36

3 115 15 12 1  0 4  3 19 15 28 22 56 45

4 134 17 13 0  0 5  4 16 12 17 13 70 56

5 177 30 16 3  1 3  1 20 11 15  8 109 60

Unknown 21 2  9 0  0 2  9 5 23 5 23 9 42

Total 644 92 14 10  1 26  4 89 13 111 17 316 49

*Total response ethnicity as recorded on the NCR.

who had had adequate screening was low 
across all age groups (<25%), especially for 
those aged 60–65 (6%). Pacifi c and Asian 
women were less likely than European or 
Māori women/wahine (54% and 59% versus 
76% and 73%) to have ever had a cervical 
screen. The proportion of Māori and Pacifi c 
women/wahine who were adequately 
screened was low (6% and 5%) and less 
than that of European or Asian women 
(18% and 11%). Women/wahine residing in 
areas of greater socioeconomic deprivation 
were less likely to have had screens at most 
time intervals and were less likely to have 

regular screens than women who were 
residing in less deprived areas.

Among the women aged 25–69 years 
with cervical cancer who had undergone a 
screen 6–84 months prior to diagnosis, 38% 
had recorded an abnormal screen, of which 
74% were high grade. Māori comprised 
34% of this group. Eighty-seven (95%) of the 
women/wahine with high-grade abnormal-
ities received a referral for colposcopy, but 
only 67% had a subsequent biopsy. We were 
unable to further determine the factors 
associated with treatment failure for these 
women.
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Discussion
This review demonstrates that the 

majority of women/wahine who develop 
cervical cancer have not been adequately 
screened. In fact, only 13% of women age 
25–69 with confi rmed cancer from 2008 to 
2012 had regular screening according to 
New Zealand cervical screening guidelines 
prior to their diagnosis. This was even lower 
among Māori women/wahine, and those 
that live in areas of higher levels of socio-
economic deprivation. The failure of the 
system to engage women/wahine, especially 
Māori and those living in deprived areas, 
with regular cervical screening appears 
to be the most important modifi able risk 
factor associated with the diagnosis of 
cervical cancer in this cohort of women. 
Therefore, an emphasis should continue to 
be placed both on enrolling women in the 
screening program and ensuring that they 
get regular ongoing screening tests, with a 
particular focus on Māori. The disparity in 
incidence of cervical cancer between Māori 
and non-Māori has reduced from 1996 but 
has remained persistent9 despite improved 
efforts to engage Māori women/wahine with 
screening. However, there is evidence that 
suggests coverage rates among Māori have 
improved since 2010.3,4 There is a clear need 
for renewed effort and novel approaches to 
the prevention of cervical cancer in Māori 
women/wahine. Fortunately, HPV vacci-
nation in particular, as well as the option of 
HPV self-sampling may offer real opportu-
nities to reduce these disparities.10–12

The fi ndings from this review indicate 
that discrepancies between the NCR and the 
NCSP Register are common. For a signif-
icant proportion of women the diagnosis of 
cervical cancer is not present on the NCSP 
Register. The date of diagnosis recorded on 
the NCR does not necessarily refl ect the date 
of histological diagnosis, but may refl ect the 
date of a preceding non-invasive biopsy or 
cervical screen. The NCR records all in-situ 
and invasive malignancies, and currently 
considers the fi rst abnormality to be the 
date of diagnosis. The median discrepancy 
in date of diagnosis was 24 days. While this 
may be of little direct clinical importance it 
leads to some confusion. If the NCR date is 
used for review of diagnosis to treatment 
times it will introduce an apparent delay. 

A small number of cases (4) were excluded 
from the review because of the discrepancy 
of date, but the number was too small to 
have any material impact on the review 
results. To help reduce discrepancies we 
would recommend that the date of histo-
logical diagnosis be used to defi ne the date 
of diagnosis and that the NCR report new 
cases of cervical cancer routinely to the 
NCSP Register. Finally, it is disappointing 
to note the lack of FIGO stage data on the 
NCR; this is unchanged from the 2002 audit. 
As stage correlates well with outcome, the 
recording of this information on the NCR or 
collection of this information from clinical 
records would add signifi cantly to the infor-
mation gained from future reviews.

Between 2000 and 2012, there has 
been a fall in the incidence of cervical 
cancer in New Zealand from 8.4 to 6.3 per 
100,000 women per year.6,13 During this 
time, the proportion of adenocarcinomas 
has increased slightly, from 15 to 19%. 
As screening is known to offer greater 
protection from squamous cancers, this 
would imply more effective screening. 
Between 2006 and 2012, changes in cervical 
cancer rates among all women have been 
minimal while a small increase occurred 
among Māori.14 This would suggest that 
improvements in screening were largely 
made prior to 2006. 

In comparison to the 2000–2002 review, 
the proportion of women with cancer 
that have been screened has reduced. The 
reduction in the proportion of women with 
cancer that had been screened between 
reviews may be due to increased protection 
from cancer for screened women. However, 
it is important to note that women who 
were not resident in New Zealand for the 
prior four years were excluded in the 
previous review, whereas we were unable 
to determine residency in this review. In 
addition, we included some women with 
cytological rather than histological confi r-
mation of disease who had advanced 
disease and were perhaps less likely to be 
screened. The interpretation of these trends 
is therefore challenging and complicated by 
changes in methodology between reviews. 

In order to provide accurate fi gures 
regarding the protective effect of screening, 
the utilisation of a case control method-
ology by linking the NCSP with NHI-related 
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data with a consistent defi nition of regular 
screening that can be applied to both the 
screened population and the group of 
women with cancer is required. Such a 
methodology including random controls 
who may or may not be on the NCSP would 
give some of the benefi ts of a popula-
tion-based registry and should be seriously 
considered for future reviews. 

The review has shown that there was a 
signifi cant proportion (37%) of women who 
developed cervical cancer who had had 
a screen within the three-year screening 
period prior to their cancer diagnosis. 
Although the slides were not reviewed and 
the under reporting of cervical abnormal-
ities cannot be excluded, it is likely that 
this is largely due to the limited sensitivity 
of the cervical cytology, augmented by low 
screening frequency. Due to its higher sensi-
tivity, primary HPV testing is expected to 
result in a signifi cant decrease in cancers 
in this group, assuming best practice 
follow-up and management. New Clinical 
Practice Guidelines for Cervical Screening 
in New Zealand are currently being drafted 
to include the introduction of primary HPV 
screening in New Zealand.

Of the 644 women diagnosed with cancer 
age 25–69 years, 328 had been screened in 
the 6–84 months prior to their diagnosis. 
From these, 128 had had an abnormal 
screen, including 92 who had had a high-
grade screen. This represents almost 20% 
of women with cancer in the 25–69 age 
group. In principle these women should 
either have had their cancer diagnosed 
earlier or prevented. For the purpose of 
this review, colposcopy data available to us 
from the NCSP was of limited value. While 
the majority of women in this sub-group 
had a colposcopy appointment or referral 
registered on the NCSP, without access to 
clinical records, limited inferences can be 
made regarding the management pathway. 
As such, we are unable to further determine 
the factors that contribute to screening and/
or diagnosis and treatment pathway failure 
in these women. As this group represents a 
signifi cant proportion of women of screening 
age with cervical cancer and Māori women/
wahine are over represented in this group, 
a more detailed clinical review is recom-
mended to determine if there are identifi able 
factors that contribute to these failures. 

Various limitations are associated with this 
review. As the NCR was used as the starting 
point for identifi cation of cervical cancer 
cases prior to matching, women with cervical 
cancer who are not registered on NCR, those 
registered with an incorrect ICD 10 code 
or whose date was incorrectly recorded 
outside the review period were not included 
in this review. There was only limited 
access to clinical information, screens were 
not re-read and no data was sought from 
patients or relatives/whānau. There was no 
history describing the duration of national 
residency, thus the presented results may 
include women who have not been resident 
in New Zealand during previous screening 
periods. For the calculation of incidence 
rates, Statistics New Zealand census data 
was used for the population denominators, 
whereas ethnicity numerator data was 
obtained from the NCSP or NCR. It is possible 
that ethnicity may be recorded variably in 
different sources with one or more being 
incorrect. If Māori ethnicity was under-re-
corded in the NCSP or NCR then incidence 
rates would be underestimated.

Ongoing review of cervical cancer occur-
rences is an important aspect of quality 
assurance for the national cervical cancer 
prevention strategy. While continuation 
of retrospective matching of the NCR and 
NCSP records is feasible, it would be pref-
erable to modify the NCSP data management 
systems to facilitate electronic transfer of 
data contemporaneously to support ongoing 
review. However, both retrospective and 
prospective reviews of NCR and NCSP data 
alone offer limited information to support 
quality improvement activities because they 
currently lack adequate staging data and 
any data on clinical management following 
an abnormal screening test. Additional work 
should be conducted to support quality 
improvement that includes matching the 
NCSP with a population-based registry to 
allow estimation of the protective effect 
of screening within different populations. 
Prospective collection of clinical data, which 
could be facilitated by collaboration with 
the three national gynaecological cancer 
treatment units, along with the NCSP 
data will add greater accuracy to demo-
graphic information, cancer stage and the 
diagnostic/treatment pathway. For public 
reassurance and quality improvement 
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purposes it would also be useful to report 
the results of a review of negative screening 
tests. In view of the planned change to 
HPV-based screening and our HPV vacci-
nation programme, consideration should 
also be given to the HPV typing of cervical 
cancers.

We conclude that the review of cervical 
cancer occurrences is an important aspect 
of quality assurance for the NCSP, and 
data discrepancies between the NCSP and 
the NCR should be addressed. Lack of 

access to regular screening remains the 
most common factor associated with the 
occurrence of cancer and emphasis should 
continue to be placed on regular screening, 
especially for Māori and those with greater 
levels of social deprivation. Over one-third 
of women/wahine with cancer had a screen 
prior to their diagnosis and reassurance is 
required that the sensitivity of the screening 
test is optimised. Review of the clinical 
pathways prior to the diagnosis of cancer in 
women with previous abnormal screening 
tests is required. 
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Health consequences of 
transport patterns in New 

Zealand’s largest cities
Caroline Shaw, Edward Randal, Michael Keall, Alistair Woodward

ABSTRACT 
AIM: Transport is a well-known determinant of health, through physical activity, air pollution and injury 
pathways. New Zealand has a highly car-dominated transport system, but cities di� er in the amounts of 
walking, cycling and public transport use, reflecting di� erent urban planning priorities over time. 

METHODS: Using the Integrated Transport and Health Impacts Model, adapted for New Zealand, we 
quantified the likely changes in health and greenhouse emissions if Auckland, Hamilton, Tauranga, 
Christchurch and Dunedin Cities had the same mode share for cycling, walking, public transport and car 
use as Wellington City, which currently has the highest levels of sustainable travel. 

RESULTS: All cities modelled would have better health, due to a reduction in morbidity and mortality 
from injury and air pollution and through increased levels of physical activity, if their transport systems 
resembled Wellington’s. Carbon emissions from light passenger transport would fall also. The magnitude 
of these e� ects varies considerably by city. 

CONCLUSION: Transport funding in recent decades that has prioritised private car use has had detrimental 
e� ects on the health of New Zealanders. New Zealand requires better accounting of and accountability for 
the health and carbon impacts of decisions on transport projects, at both local and national levels. 

Transport is an important determinant 
of health and health inequalities, act-
ing primarily through road injury, air 

pollution and lack of physical activity (PA).1 
The transport sector is also the fastest grow-
ing contributor to carbon emissions locally 
and internationally;2,3 and climate change is 
described as the biggest global health chal-
lenge of the next century.4

Increasing people’s use of sustainable 
modes of transport (walking, cycling and 
using public transport) meets multiple 
policy objectives: improving health; 
reducing congestion; increasing economic 
productivity and helping to achieve inter-
nationally agreed carbon emission targets. 
Overseas, some cities, in Europe and Canada 
for example, have boosted active travel 
by coordinating transport and land-use 
policies and investing heavily in provision 
of suitable infrastructure.5,6 However, New 
Zealand has a car-dominated transport envi-
ronment, with the highest car ownership 

rate in the OECD, and there is no sign of 
substantial change.7 Policy settings continue 
to preferentially fund infrastructure that 
promotes car use.8 Levels of walking to work 
halved from 14 to 7% between 1971–2013, 
and levels of cycling to work declined from 
4.3 to 2.9% in the same period.9 

There are, however, differences in 
transport patterns between the larger New 
Zealand cities. For example, in Wellington 
City the proportion of trips taken by cycling, 
walking and public transport is  35% 
compared to Hamilton City where walking, 
cycling and public transport mode share 
is 17%.9 These differences are important: 
urban planning and transport policies 
implemented in the different cities have, 
over time, led to Wellington City having a 
more sustainable transport system, with the 
highest rate of active transport and public 
transport use in New Zealand. This paper 
sets out to quantify the consequences of 
the current transport environment in the 
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six largest cities in New Zealand. Specif-
ically, we will examine what the health 
and carbon impacts would be if the other 
fi ve largest cities in New Zealand had the 
same transport profi le as those of the most 
sustainable city. 

Methods
Integrated Transport and Health 
Impacts Model

We used the Integrated Transport and 
Health Impacts Model (ITHIM).10–12 It is 
based on the World Health Organization’s 
comparative risk assessment methodology; 
providing a means of estimating the health 
impacts of transport scenario(s) of varying 
levels of active transport, private motor 
vehicle and public transport use. ITHIM 
consists of three components: a physical 
activity model, an air quality model and 
an injury model. The results from these 
three components are combined to estimate 
deaths, years of life lost (YLL), years of life 
lived with disability (YLD) and disability-ad-
justed life years (DALY). The details of these 
models and how they have been adapted for 
this study are explained below.

Physical activity model
The PA component of ITHIM (which is 

relevant to people 15 years and over only) 
compares the distributions of PA in the 
different scenarios. PA levels are converted 
into a standardised unit (metabolic equiv-
alent task (MET) hours per week). On this 
basis it is possible to estimate the PA-related 
disease outcomes (for example dementia, 
depression, cardiovascular disease, breast 
and colon cancer, diabetes) using published 
estimates of relative risks.12 In line with 
common practice, a non-linear relationship 
between PA level and health outcomes 
is assumed, in this case a square root 
function.12 This accounts for diminishing 
health returns at higher levels of PA.

METs from walking and cycling are 
derived from the New Zealand Household 
Travel Survey for age and sex groups. 
Physical activity METs from other sources 
are not available for the New Zealand popu-
lation, so we assumed people in the cities 
studied have the same non-travel PA levels 
as people in the Bay Area of California, US 
(these data have been utilised in the ITHIM 
model previously). Differing effects of PA 

on diseases by age and sex are taken into 
account by using baseline disease burden 
data for each age-sex group, and adjusting 
relative risks for specifi c age-sex groups 
where this is supported by the literature. 
Baseline disease and injury burden were 
obtained from New Zealand fi gures in the 
Global Burden of Disease (GBD) study.13 City 
measures of disease and injury burden have 
been derived by applying national rates to 
the city populations across the same age and 
sex categories as provided by the GBD study.

Physical activity levels for baseline (the 
fi ve ‘least sustainable’ cities) and counter-
factual scenario (the ‘most sustainable’ city) 
and disease-specifi c risk ratios are used 
to calculate fractions for each disease that 
may be attributed to the difference in PA 
between the baseline and counterfactual 
scenario. Attributable fractions are then 
applied to the baseline burden of disease 
for each age-sex group within each city to 
estimate differences in deaths, YLLs, YLDs 
and DALYs between baseline and scenario. 
Numbers are summed over the age and sex 
groups used in the ITHIM model to give total 
change in disease burden.

Road injury model
The model to describe effects on road 

injury burden originally developed for 
ITHIM is based on risk, distance and speed 
limit to generate estimates of injury for 
each scenario. New Zealand lacks suffi  cient 
data on distances by road type (a proxy for 
speed limit) so the formulae in ITHIM have 
been modifi ed to work with the available 
data. This means that changes in exposure 
to risk of injury are assumed to occur evenly 
across all road types in this study. The total 
number of deaths, YLLs, YLDs and DALYs for 
any given scenario relative to the respective 
values at baseline are summed over the age 
and sex groups used in the ITHIM model. 
As per the ITHIM model, these equations 
incorporate a ‘safety in numbers’ function 
whereby the risk of injury increases less 
than linearly with increases in exposure to 
motor vehicle traffi  c.12,14

Air quality model
The air quality model is based on esti-

mated changes in concentrations of 
particulate matter of 2.5 micrometre 
diameter or less (PM2.5) as a result of differ-
ences in the vehicle kilometres travelled 
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(VKT) between the baseline and scenario. 
The baseline PM2.5 levels for each New 
Zealand city are modelled estimates and 
were obtained from a national PM2.5 model 
created by the National Institute of Water 
and Atmospheric Research (NIWA) for the 
Ministry for the Environment (Unpub-
lished data, NIWA 2017). Due to technical 
limitations in New Zealand’s air quality 
monitoring, this study has used a linear 
model based on vehicle emissions and air 
shed modelling in the Bay Area, US. The 
EMFAC2007 and the Multi-Pollutant Eval-
uation Methods were used to estimate 
changes in PM2.5 levels from changes in 
VKT.15–17 The changes in PM2.5 are applied 
to estimate changes in the burden of air 
pollution-related diseases (for example 
lung cancer and acute respiratory 
infection) using established dose-response 
relationships from the World Health 
Organization.18,19 

Carbon dioxide emissions
Carbon emissions changes were then esti-

mated on the basis of published government 
estimates of emissions derived from fossil 
fuels consumed annually by passenger 
vehicles nationally. A mean level of emis-
sions per vehicle kilometre travelled (VKT) 
for the entire passenger fl eet was estimated 
by dividing total emissions estimated for 
this sector by total VKT nationally. The 
light passenger fl eet was estimated to have 
travelled approximately 31 billion km and 
generated 7.3115 million tonnes of CO2 
during 2013. The mean level of emissions 
was therefore calculated to be 0.000236 

tonnes per km for the light passenger 
vehicle fl eet. This fi gure was then used to 
estimate changes in emissions, based on 
changes in vehicle kilometres travelled, 
between the baseline and scenario.

Scenario
The scenario we modelled assumed the 

other fi ve largest cities in New Zealand 
(Auckland, Tauranga, Hamilton, Christ-
church and Dunedin) had the same 
transport profi le as Wellington City. This is 
modelled by applying the per capita daily 
travel times and distances for Wellington 
City to the population and disease burden 
distributions of the other fi ve cities. All 
New Zealand travel data were drawn from 
the New Zealand Household Travel Survey 
2008–2014 provided by the Ministry of 
Transport.20

Results
Table 1 shows baseline information on 

each of the six New Zealand cities included 
in the scenario. This shows the existing 
differences in mode share, with Wellington 
having the highest level of walking (27.5% 
of trips) and public transport (6.2% of trips), 
and Christchurch having the highest cycling 
mode share (3.1%). It also shows the existing 
differences in PM2.5 exposure, with Christ-
church having the highest levels (annual 
average 11.3mcg/m3), although it is important 
to note that motor vehicle emissions are only 
one of a number of sources of air pollution 
in each city. Auckland has the highest level of 
multiple car ownership, with 55% of house-
holds owning two or more vehicles. 

Table 1: Baseline information on each city. 

 Populationa House-
holds 
with two 
or more 
vehicles 
(%)a

Trips 
walking 
(annual
%)b

Trips 
cycling 
(annual
%)b

Trips by 
public 
transport 
(annual 
%)b

PM2.5 
(annual 
mean 
mcg/m3)c

Light 
vehicle CO2 
emissions 
(tonnes/
year)d

Transport-
related 
injury 
(annual 
deaths 
(DALYs))e 

Auckland City 1,493,210 55 16.1 0.5 3.3 4.8 2,150,000 146 (8,407)

Tauranga City 119,830 51 14.1 2.1 1.3 5.1 190,000 12 (611)

Hamilton City 150,180 49 13.8 1.2 1.9 6.3 253,000 15 (878)

Wellington City 197,460 36 27.5 1.3 6.2 3.5 227,000 20 (1,184)

Christchurch City 356,750 53 18.9 3.1 3.3 11.3 447,000 37 (2,028)

Dunedin City 123,540 46 23.5 1.3 1.4 7.5 153,000 13 (737)

Sources: aStatistics New Zealand, Census of Population and Dwellings 2013, bMinistry of Transport, New Zealand Household Travel Survey 
2008–2014, cNIWA, dMinistry of Transport, The New Zealand 2015 Vehicle Fleet: Data Spreadsheet, eadapted from Institute of Health Metrics 
and Evaluation, Global Burden of Disease study, 2013.
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Table 2 shows the impacts on health and 
greenhouse gas emissions if Auckland, 
Tauranga, Hamilton, Christchurch and 
Dunedin had the same transport mode share 
patterns as Wellington City. All cities would 
have improved health, with a reduction in 
morbidity and mortality due to injury, air 

pollution and increased levels of PA. The 
magnitude of the health impacts varies by 
city. For example, Hamilton currently has 
low levels of active transport and PT use, 
and the city would have around 52 fewer 
deaths per year and 1,000 DALYs avoided if 
it had the same mode share as Wellington. 

Table 2: Annual health and GHG emissions impacts if each city had the same transport patterns as Wellington.

  Physical activity Injury Air pollution Total

Auckland Premature deaths -41.2 -15.1 -1.0 -57.3

YLL -534.8 -764.0 -12.8 -1,311.6

YLD -169.1 -102.0 0.0 -271.2

DALYs -703.9 -866.0 -12.9 -1,582.8

Light vehicle CO2 emission change 
tonnes/year (% reduction from baseline)

- - - -433,778
(-20)

Tauranga Premature deaths -46.5 -1.8 -1.3 -49.7

YLL -599.6 -81.7 -17.5 -698.8

YLD -183.8 -16.8 -0.1 -200.6

DALYs -783.4 -98.5 -17.5 -899.4

Light vehicle CO2 emission change 
tonnes/year (% reduction from baseline)

- - - -52,210
(-27)

Hamilton Premature deaths -47.2 -2.9 -1.5 -51.7

YLL -620.9 -148.1 -20.1 -789.1

YLD -195.8 -21.5 -0.1 -217.4

DALYs -816.7 -169.6 -20.2 -1,006.5

Light vehicle CO2 emission change 
tonnes/year (% reduction from baseline)

- - - -79,960
(-32)

Wellington Reference - - - -

Christchurch Premature deaths -29.1 -1.5 -0.4 -31.0

YLL -298.8 -79.3 -5.3 -383.4

YLD -95.1 -16.4 0.0 -111.5

DALYs -393.9 -95.8 -5.3 -495.0

Light vehicle CO2 emission change 
tonnes/year (% reduction from baseline)

- - - -36,789
(-8)

Dunedin Premature deaths -12.3 -0.4 -0.3 -13.1

YLL -193.3 -20.9 -4.4 -218.6

YLD -63.4 -2.2 0.0 -65.6

DALYs -256.7 -23.1 -4.4 -284.2

Light vehicle CO2 emission change 
tonnes/year (% reduction from baseline)

- - - -10,395
(-7)
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In contrast, Dunedin, with higher existing 
levels of active transport and a smaller 
population, would have fewer deaths (13 
per year) and DALYs avoided (about 200 
annually) than Hamilton, but would still be 
better off under the ‘Wellington’ scenario. In 
most cities, the majority of modelled health 
gains were from reductions in diseases 
associated with lack of physical activity, 
however, small gains were seen from 
reductions in air pollution and injury-re-
lated morbidity and mortality. In Auckland, 
the majority of the reduction in premature 
deaths was due to the benefi ts of physical 
activity. However, the largest contributor to 
the reduction in DALYs was avoided injury. 
This is due to the relatively large reduction 
in time driving in Auckland under the 
‘Wellington’ scenario and the fact that road 
injuries tend to involve younger people, so 
result in more years of life lost than diseases 
associated with physical inactivity.

All cities would reduce carbon emissions 
from light passenger transport as a result 
of the mode shift. Auckland would reduce 
emissions by 430,000 tonnes per year (about 
a 20% reduction) and Dunedin the least by 
about 10,000 tonnes per year.

Discussion
Summary of findings

The modelling suggests if Auckland, 
Tauranga, Hamilton, Christchurch and 
Dunedin had the same cycling, walking 
and public transport (PT) mode share as 
Wellington there would be considerable 
health and carbon gains. The health gains are 
predominately through increased physical 
activity, and, to a lesser extent, as a result 
of reduced air pollution and injury deaths. 
Depending on the city, light vehicle carbon 
emissions would be between seven and 32% 
lower, as a result of reduced car travel. 

Policy and practice implications
This modelling shows that the economic 

land-use planning and transport policies that 
have been put in place in many cities around 
New Zealand over the preceding decades 
have disadvantaged the health of their popu-
lations (and the planet). For example, if local 
and national governments had put in place 
policies and infrastructure around transport 
and land use in Tauranga that resulted in 
a similar mode share as Wellington, there 
would be around 50 fewer premature deaths 

per year (which is about four times larger 
than the effect of preventing all road injury 
deaths in Tauranga). 

The health benefi ts of the scenarios 
primarily arise due to the increased PA of 
walking, cycling and the trips associated 
with each end of PT use. Physical activity 
levels in New Zealand are low: fewer than 
half of adults meet New Zealand PA guide-
lines (which should be considered a bare 
minimum for health).21 These modelling 
results are consistent with the growing 
body of observational evidence. Interna-
tional studies show that taking up cycling 
and walking for transport leads to increased 
levels of PA, reductions in BMI and 
diabetes, and lower levels of sick leave.22–25 
People who cycle for transport have lower 
mortality than those who do not.26 The 
longitudinal associations between taking up 
public transport use and increasing PA are 
less well studied,27,28 but there are strong 
grounds for making more PA from walking 
and cycling a policy priority. 

The net reduction in injury deaths and 
morbidity in all scenarios may appear 
surprising given the well-known differences 
in injury risk between modes, in particular 
the higher risk of death when cycling 
compared to driving.9 However, fi rstly, the 
safety in numbers effect applies, whereby 
as more people cycle, the risk per person 
of injury and death decreases, possibly due 
to drivers being more aware of cyclists.29 
Secondly, these scenarios have people 
reducing driving through a combination of 
increased walking, cycling and use of public 
transport. This shift away from the car 
results in an overall reduction in road traffi  c 
deaths, as public transport in particular is 
far safer than driving. Reduced driving also 
reduces the exposure of cyclists and pedes-
trians to cars, and crashes involving cars 
are the commonest cause of severe injury 
for these groups. Moving towards a more 
sustainable transport system should be 
considered a key component of reducing the 
road toll, which after a long period of decline 
in New Zealand is now increasing again.30

The reductions in carbon emissions in 
the scenario reported in this paper occur 
primarily as a result of trips being shifted 
from private cars to public transport 
(Wellington has the highest mode share 
of PT in New Zealand), with resultant 
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decreases in VKT and thus carbon emis-
sions. These journeys are generally longer 
distance than those able to be shifted to bike 
or foot, thus the carbon emissions savings 
for shifting car trips to public transport are 
estimated to be greater. This is consistent 
with previous New Zealand modelling, 
which showed that shifting from private 
car to active transport modes only modestly 
reduced greenhouse gas emissions, although 
accompanied by large health benefi ts.31 
The carbon emission reductions estimated 
here are indicative rather than precise. The 
short urban trips that would be replaced by 
other modes in the scenario modelled tend 
to be less fuel effi  cient than longer trips; 
hence emission reductions may be underes-
timated.32 Additionally, this modelling does 
not account for any emissions generated if 
any additional PT required used fossil fuels 
rather than renewable energy. However, it is 
evident that investing in high-quality PT will 
be essential to meet New Zealand’s carbon 
reduction targets of 50% by 2050.33 

Strengths and weaknesses
The strengths of this paper include using 

an internationally recognised model, 
underpinned by a strong evidence base on 
the health outcomes and a well-recognised 
methodology.11 While models inevitably 
represent a simplifi cation of reality; they 
do allow us to consider possible alternative 
futures, or in this case, quantify the impacts 
of decisions on transport infrastructure 
made in recent decades.

Our model lacked data on where the New 
Zealand population derives its PA; we had 
to use information from California, which 
may or may not be similar. In addition, air 
quality modelling relied on sparse New 
Zealand PM2.5 monitoring data and used an 
air shed model and vehicle emissions model 
developed for the Bay Area, California. As 
the cities were compared with one another 
using the same basis to estimate changes in 
PA and PM2.5, our comparisons and scenarios 
were likely to be robust despite the use of 
the Californian estimates and models for PA 
and PM2.5. 

Our adaptation of the ITHIM model was 
not able to disaggregate travel according to 
the speed limit and function of the road, as 
we did not have data to undertake modelling 
at this level. This means that the reduction 
in injuries from change in travel mode to 

cycling and walking is likely to be under-
estimated slightly (ie, it is conservative). 
This is because when walking and cycling 
replace car trips, these are likely to be short 
trips on local roads; thus, the corresponding 
reduction in driving will likely be on local 
roads too. A reduction in car traffi  c on these 
roads where cyclists and pedestrians are 
common will have a much larger safety 
benefi t than taking cars off high volume, 
high speed-limit roads. Our model assumed 
that there would be proportional reductions 
in travel from greater uptake of active travel 
modes that were equal across all road types, 
which therefore underestimates the injury 
reductions for vehicle collisions with pedes-
trians and cyclists. 

A number of assumptions have been 
made in ITHIM to model changes in disease 
burden due only to changes in active 
transport and light vehicle PM2.5 emissions. 
ITHIM reports changes in disease burden 
in a single year and does not account for 
gradual changes in PA and ongoing benefi ts 
in subsequent years. External disease 
trends, changes in non-transport physical 
activity and changes in population distri-
bution of the cities have also not been 
accounted for. Additionally, transport emis-
sions that impact health, other than PM2.5, 
have not been included (such as ozone, 
sulphur dioxide, ultrafi ne particles). ITHIM 
also does not measure physical activity-re-
lated health impacts in children under 15 
years of age due to uncertainties in the rela-
tionship between PA and disease in this age 
group. All of these assumptions are likely 
to result in underestimation of the health 
impacts of modelled transport scenarios.11 

The ‘scenario’ we modelled has limita-
tions. It refl ects the characteristics 
(including topography) of Wellington, 
which was used to represent an achievable 
transportation environment for other New 
Zealand cities. For example, the scenario 
required a somewhat improbable outcome 
of Christchurch reducing its current cycling 
levels. The scenario we modelled does not 
represent an aspirational, or even neces-
sarily probable, future transport context. 
The funding push for urban cycling in 
New Zealand, after decades of minimal 
investment, is potentially already leading to 
a different transport future, whereby New 
Zealand cities rapidly increase their cycling 

ARTICLE



70 NZMJ 23 March 2018, Vol 131 No 1472
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

rates as infrastructure improves. Local 
and international evidence shows this is 
entirely plausible.34 For example, through a 
number of policy initiatives, Vancouver City 
increased cycling trips from 4.4% in 2013 
to 6.7% in 2016.5 Such additional cycling 
activity would improve health outcomes 
further, assuming people transfer from 
inactive modes of transport; however, it 
would not have any sizeable impacts on 
carbon emissions. 

This model was not able to take into 
account inequalities in transport use or 
health outcomes. We know that cities are 
increasingly geographically segregated along 
socioeconomic and ethnic lines,  across 
which there are differential health outcomes 
in New Zealand. The scenarios modelled 
were unable to take these factors into 
account in any detail, and this is an area that 

needs further work. More importantly, these 
inequalities need better consideration in 
transport and land use policy and planning 
to ensure that environmental injustice, in 
terms of access to transport and the oppor-
tunities that entails, is not entrenched. 

Conclusion 
Decisions with regards to the planning of 

transport and land use need to be recognised 
by local councils and central Government 
as not just ‘bricks and mortar’ or a means of 
improving effi  ciency, but as policy that can 
either improve or harm the health of their 
constituents. Better accounting and account-
ability of the health and carbon impacts 
of decisions around transport projects, in 
particular, should be implemented at both 
local and national levels. 
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Clinical guidelines: what 
happens when people have 

multiple conditions?
Elinor Millar, Anthony Dowell, Ross Lawrenson, Dee Mangin, Diana Sarfati 

ABSTRACT
More people now live with multimorbidity than with a single long-term condition. Despite this, 
clinical guidelines remain focused on the management of individual conditions. When the treatment 
recommendations from multiple di� erent disease-specific guidelines are combined for one individual it 
frequently leads to interactions between treatments, along with a high burden of treatment for patients. 
It is also recognised that people with multimorbidity are o� en excluded from the trials that generate the 
underlying evidence for these guidelines, and that treatment goals from guidelines o� en fail to align with 
patient goals.

This viewpoint discusses the main issues with applying disease-specific guidelines to individuals with 
multiple long-term conditions, and presents a set of eight recommendations to improve care for people 
with multimorbidity in New Zealand. 

Multimorbidity (the coexistence of 
more than one long-term condition) 
is now the norm among those with 

long-term conditions, with more people 
living with multiple conditions than with 
a single one.1 Multimorbidity is associated 
with decreased quality of life, high health-
care burden, high healthcare costs, and is 
contributing to ethnic health inequality in 
New Zealand.2–4

In contrast to this, research and 
healthcare, particularly that outside of 
primary care, has become increasingly 
sub-specialised, with ever more technical 
treatments for individual conditions.5 
Worldwide there is a focus on quality 
improvement and evidence-based practice, 
and in some jurisdictions incentives for 
care in the form of pay-for-performance.6 
Both clinicians and policy makers look 
to evidence-based clinical guidelines to 
improve the quality of care delivered to 
patients, ensure consistent care across popu-
lations and to best utilise limited resources.

But what happens if clinicians apply 
multiple clinical guidelines to an individual 
with multiple long-term conditions? Does 
this result in high-quality care and the 
optimisation of resources? Clinical guide-
lines, in line with research, usually focus on 
the diagnosis and management of a single 
disease. There is growing concern among 
GPs that applying the recommendations 
from multiple clinical guidelines to a single 
patient with multimorbidity is neither 
“desirable nor feasible.”7,8

The scenario
Imagine you are a GP caring for a 

72-year-old woman with diabetes, hyper-
tension, osteoporosis, COPD and depression. 
Her cardiovascular risk is calculated as 
10–20%, she has a BMI of 35 and is a current 
smoker. You diligently review the clinical 
guidelines to ensure you are providing her 
with ‘optimal’ care. If the clinical guide-
lines were followed for each individual 
condition, the resulting treatment regime is 
outlined in Table 1. 
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The problem
Clinical practice guidelines do not usually 

address the balance between benefi t and 
harms of treatment recommendations for 
people with more than one condition. This 
can lead to four key problems:

Interactions
When treated ‘by-the-book’, multimor-

bidity very quickly leads to polypharmacy. 
One of the most immediate and obvious 
concerns is the possibility of drug-drug or 
drug-disease interactions. The treatment 

regime for our hypothetical patient 
results in one theoretical drug-drug inter-
action; however, the interactions will vary 
depending on the conditions in question. 

When researchers reviewed each of the 
UK National Institute of Health and Care 
Excellence (NICE) clinical guidelines for 
type 2 diabetes, heart failure and depression 
in relation to 11 other common long-term 
conditions, they found several signifi cant 
drug-drug interactions if the guidelines 
were followed, including risk of bleeding, 
CNS toxicity and renal associated harm. 
Approximately 20% of the identifi ed interac-
tions involved a drug recommended as fi rst 
line treatment, with very few of the inter-
actions highlighted in the guideline of the 
index condition. 9

The concern around interactions and 
adverse events has been raised by GPs as 
a problem in utilising clinical guidelines 
for people with multimorbidity.10,11 There 
is also the added challenge of fi guring out 
the signifi cance of each reported inter-
action, both in terms of the severity of the 
interaction, the likelihood of the interaction 
occurring and the source and validity of the 
evidence underlying both. 

Burden of treatment
“Advances in diagnosis and treatment have 

the paradoxical effect of adding incrementally 
to the work of being sick.”12

As well as the obvious interactions 
between treatments, there is also the issue of 
the burden of multiple treatments, which can 
be high for patients with multimorbidity.13,14 
This is clear in our hypothetical patient; 
along with the complex medication regime, 
they will also receive—likely repeatedly—
advice on lifestyle modifi cations, have 
multiple health professionals to see, and 
several follow-up appointments to schedule. 

A US study looked at six of the most prev-
alent long-term conditions in primary care 
and found that, depending on the combi-
nation of conditions, patients with three 
long-term conditions (who adhere to all of 
the most recent US clinical practice guide-
lines) would have to take between six and 13 
medications per day and spend an average 
of 50–70 hours a month on health-related 
activities.15 This burden of treatment, along 
with the burden of illness itself, is unman-
ageable for many people and frequently 

Table 1: Treatment regime for hypothetical 
patient with diabetes, hypertension, osteoporosis, 
COPD, depression and moderate cardiovascular 
risk.

Lifestyle modifications
• Healthy eating
• Weight reduction 
• Physical activity 
• Other lifestyle modification specifically for 

depression, eg, sleep hygiene, participat-
ing in meaningful work

• Smoking cessation
Medications
• Metformin 
• Sulphonylurea 
• LAMA/LABA
• Antidepressant
• ACE inhibitor 
• Simvastatin
• Vitamin D
• Calcium
• Bisphosphonate
Other health professionals
• Diabetes nurse
• Respiratory nurse
• Dietician 
• Respiratory physio/pulmonary rehabilita-

tion programme
• CBT/counselling 
Follow up
• Every 3–6 months
• Blood tests
• Annual flu vaccination
• Retinal screening
• Foot screening
• Renal screening
• Other screening programs
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leads to patients with multimorbidity priori-
tising their conditions and management.16,17 

Patients, carers and their health profes-
sionals often have differing views about 
how and what to prioritise.18,19 Treatment 
prioritisation is complicated even further 
when patients have to see multiple 
specialists, where each specialty operates 
independently and with each specialty 
prioritising their own organ system. Patients 
are often landed with the additional burden 
of being the default communicator between 
different clinicians. Healthcare providers 
need to collectively focus on matching the 
burden of treatment with patient’s capacity 
to cope, and current clinical guidelines are 
antithetical to this.12 Despite the prevailing 
rhetoric of accounting for patient priorities, 
there are few tools to assist with this for 
patients with multimorbidity.20 

Level of evidence in patients with 
multimorbidity 

Assuming medication interactions are 
avoided, and that a treatment regime has 
been agreed upon, what is the evidence 
that the advice in guidelines will improve 
outcomes for the multimorbid patient? 
Unfortunately, the evidence is lacking.

Clinical guidelines generally present 
the highest quality evidence relating to a 
particular condition. However, patients with 
multimorbidity and older adults are often 
excluded from the clinical trials that provide 
this evidence.21–24 One study found that 
patients with comorbidities were excluded 
from 81% of randomised controlled trials 
published in high-impact journals.25 Clinical 
trials also frequently recruit from secondary 
care and are limited to people with severe 
disease, which means that the reported 
benefi t is likely to be greater than the benefi t 
seen for those with milder disease.26 This 
all means that clinical guidelines are often 
based on evidence of uncertain relevance to 
real patients in primary care.27 

In the limited proportion of trials that do 
include people with multimorbidity, there is 
generally poor reporting on the prevalence 
of comorbidities and inadequate power and/
or lack of pre-specifi ed subgroup analysis 
to accurately distinguish how multimor-
bidity modifi es the treatment effect.21 

Having comorbid conditions may signifi -
cantly reduce the benefi t suggested by trial 
results.28,29 How best to apply ‘average’ trial 
results, made up of different benefi ts to indi-
viduals, especially to multimorbid patients 
with high competing risk, is an ongoing 
challenge.30,31

A second issue is that even if the indi-
vidual recommendations in a clinical 
guideline are rational and evidence-based, 
that does not mean that the sum of benefi ts 
of multiple different recommendations are 
either linearly additive or effective.32 Clinical 
guidelines do not currently take into account 
the cumulative impact of treatment recom-
mendations, or of the cumulative harms of 
treatment.33 

All of this uncertainty leaves the GP 
prescribing nine medications for our 
theoretical patient, and they are both left 
wondering: how much good will these treat-
ments do? How much harm? Without this 
information, their ability to formulate an 
effective treatment regime is exceptionally 
challenging. 

Targets/outcomes
The GP of our hypothetical patient also 

wonders how much risk reduction there will 
be for the patient by following the treatment 
recommendations in the guidelines. And 
importantly a reduction in the risk of what? 
And over what time period? Is the patient’s 
limited life expectancy taken into account? 
Risk often does not predict negative 
outcomes in older people in the same way as 
in younger, yet data are often extrapolated. 
Unfortunately, the clinical guidelines rarely 
take this information into account. 

This is becoming an increasing concern 
for GPs, who recognise that guidelines 
frequently fail to target the outcomes which 
are of greatest concern to their patients, 
such as quality of life.10,34 Clinical guide-
lines rarely discuss applicability to patients 
with limited life expectancy and similarly 
rarely recommend when to stop treatment. 
Uhlig et al have called this the “Disease-Life 
Expectancy” interaction, whereby a 
person’s life expectancy limits the effec-
tiveness of an intervention, eg, having 
end-stage COPD will change the potential 
benefi t of cancer screening.35 
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Effectively applying clinical guidelines 
to the management of multimorbidity 
requires an understanding of the balance 
between short and long-term risks and 
goals, which is seldom discussed in 
clinical guidelines. It can be highly chal-
lenging to prioritise the benefi ts and risk 
for multiple treatment recommendations 
without knowing explicitly what outcome 
the treatments are aiming to achieve and 
what the patient’s goals and priorities are. 
In this sense some GPs feel that guide-
lines overcomplicate the management of 
multimorbidity, and do not assist with the 
adaptation of risk and benefi ts of treatment 
to achieve patient’s goals.10

The possible solutions 
Although New Zealand no longer has its 

own clinical guidelines programme, interna-
tional guidelines are adapted for use in New 
Zealand, and clinical management pathways 
are frequently being developed. Below 
are recommendations to improve care for 
people with multimorbidity.

1. Provide the appropriate 
information needed to practice 
person-focused care

Clinical judgement, which integrates 
research evidence with the patient’s prior-
ities and circumstances, will always be 
essential for making treatment decisions; 
however, clinical guidelines frequently 
fail to provide the information needed to 
support this process. Clinical guidelines 
that provide clear, summarised and compa-
rable information on the benefi ts and risks 
of different treatments alongside the effect 
of no treatment would help with prioriti-
sation of treatment recommendations for 
patients with multimorbidity.10,33 This should 
include an indication of the magnitude of 
benefi t, over what time period the benefi ts 
usually accrue, the numbers needed to treat 
(and harm) and when to consider stopping 
or reducing treatment.36,37 Although this 
information is occasionally available in the 
full comprehensive version of guidelines, it 
is often diffi  cult to interpret and even more 
diffi  cult to compare across guidelines. 

There should also be an honest account of 
the limits of knowledge and generalisability: 

what is not known, what is based on inter-
mediate outcomes indicators only and the 
extent to which the literature suffers publi-
cation and other biases.38 There also needs 
to be a clear explanation of the outcome that 
is likely to change with treatment, which 
will help align treatment with patient goals. 
Guidelines should avoid making recommen-
dations where there is no evidence, and 
avoid extrapolating risk where there is no 
evidence. 

2. High-quality evidence
The exclusion of patients with multimor-

bidity and older adults from every stage of 
guideline development is a major limiting 
factor in providing guidance that is appro-
priate for them.39 Multimorbidity needs to 
stop being seen as a ‘nuisance variable’,39 
and rather, pragmatic trials should be 
designed and conducted to refl ect the needs 
of the population and include participants 
with multimorbidity. This would then allow 
for the stratifi cation of results by comor-
bidity and polypharmacy level, which would 
also provide information on treatment 
modifi cation effect of some conditions.40,41 

There will be challenges to doing this, 
including: measuring multimorbidity, 
diffi  culties in study design to maximise 
internal and external validity, and diffi  -
culties with heterogeneity of treatment 
effects and disease expression.41 A multidis-
ciplinary group created a comprehensive 
set of recommendations for addressing 
these challenges, including: identifying, 
defi ning, measuring and routinely reporting 
the within-study prevalence of common 
comorbid conditions and considering 
powering to support multimorbidity-related 
subgroup effects.41

There is an added challenge in that drug 
companies design trials, select the trial 
populations and report their results to 
maximise the benefi t:harm ratio, and to 
optimise the internal validity of the study.42 
Trials are designed to extend the market to 
as wide a range of the population as possible 
rather than defi ning, with more precision, 
the groups who benefi t the most. There is 
current effort in the US to require trials for 
cancer treatment to include participants 
that refl ect the population (in terms of age 
and comorbidities).43 This could be extended 
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to other clinical trials and could also be 
supported by research funding bodies, 
regulators and journal editors requiring 
trial populations to refl ect the intended 
treatment population.42

There are other challenges for guideline 
developers, including the fact that the actual 
harm of many interactions (both drug-drug 
and drug-disease) are poorly quantifi ed.9 
Pharmacovigilance programmes, where 
much information could be gathered about 
harms and interactions, are inadequately 
funded globally. Research that aims to 
understand and quantify these risks in 
the general population would be hugely 
valuable, and would allow patients, families 
and clinicians to better discuss the pros and 
cons of multiple different treatments.

3. Make better use of existing 
evidence

Clearly it will take time to create an 
evidence base that includes people with 
multimorbidity. In the meantime it may 
be possible to make better use of existing 
evidence to inform guideline development. 

Firstly, clinical guidelines aimed at 
primary care should largely be written 
by GPs, who have far greater experience 
applying guidelines in primary care than 
other clinicians. A Canadian study looked at 
a range of national and provincial clinical 
guidelines and found that of the 2,495 
contributors to 176 guidelines, only 423 
(17%) were primary care physicians.44 While 
being primarily led by GPs, having a range 
of expertise involved in the overall process 
is vital to ensure that guidelines correctly 
manage the interface between primary 
and secondary care. The HealthPathways 
website has been developed in this way, with 
pathways largely led by GPs and reviewed 
by subject matter experts (usually secondary 
care clinicians).45 Although there is no 
published research on the rigour behind the 
development process and the subsequent 
recommendations, HealthPathways appears 
to be valued, accepted and deemed effective 
by primary and secondary care clinicans.46 

Another way to better use existing 
evidence would be to undertake modelling 
that incorporates diverse patient charac-
teristics to provide better information on 
benefi t and harms, for example: adjusting 
for decreased life expectancy or taking 
into account the poorer physical outcomes 

for those with depression.37 This concept 
has been utilised in response to cancer 
screening, whereby the time to accrue 
benefi t is weighed up against potential 
harms.35,37,47 Not all of the data needed to 
populate these models will be available in 
the literature, in which case it may require 
input from experienced clinicians. The 
usefulness of this kind of model in respect 
to guideline development requires further 
investigation.37

4. Explicit cross-referencing
A frequent recommendation for 

improving clinical guidelines for people 
with multimorbidity is explicit cross-ref-
erencing between guidelines for different 
conditions.9,33,37,40 This is becoming increas-
ingly common due the use of online 
guidelines. As well as linking to other 
guidelines, existing guidelines could also 
highlight areas of synergism or cautions/
contradictions between treatment regimens 
and common medications.33,37 Explicitly 
outlining to patients the co-benefi ts between 
treatment regimens may be an effective way 
of improving self-management.19

5. Consider specific multimorbidity 
guidelines

Another approach is to consider the 
optimal management of multimorbidity 
as an entity in and of itself. This approach 
aligns to models of care for people with 
long-term conditions in general (eg, Flinders 
Program,48 the Stanford Chronic Disease 
Self-Management Program49 and the Expert 
Patients Programme 50) all of which aim 
to support people to better self-manage 
and are potentially useful for people with 
multimorbidity. 

There is important ongoing research 
into the optimal management of multi-
morbidity. For example, the 3D study, a 
randomised-controlled trial based in the UK, 
which aims to improve the management of 
people with multimorbidity in the primary 
care setting. The study intervention is 
complex, and includes changes to the 
practice organisation, with improvement 
to continuity of care and replacing clinical 
reviews for individual conditions with 
patient-centred reviews with a holistic 
focus.51 

The National Institute for Health and Care 
Excellence (NICE) has recently published 
a guideline specifi cally relating to the 
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clinical management of multimorbidity, 
which includes a comprehensive review of 
the current evidence. In it they emphasise 
the importance of an integrated and coor-
dinated approach to care that involves 
an explicit assessment of the preferences 
and goals of treatment from the patient’s 
perspective and careful evaluation of the 
potential benefi ts and harms of combined 
treatments.52

6. Create guidelines that address 
common clusters

It may be possible to create guidelines 
that address common combinations of 
conditions. Obviously having a guideline 
for every possible combination of condi-
tions isn’t possible or practical: 20 common 
long-term conditions results in 4,845 
possible combinations of four long-term 
conditions.53 However, it would be possible 
to use available literature on the clus-
tering of conditions to prioritise guideline 
development.54 This could also result in 
the development of guidelines that target 
particular risk factors shared across 
comorbid conditions. 

7. Communication between 
clinicians

Experienced GPs will have their own 
tools and approaches for managing multi-
morbidity. This may include practicing 
patient-centred care that does not align 
perfectly with clinical guidelines. Unfor-
tunately, this may be compromised when 
a patient is referred to subspecialist 
care, where the focus will likely be on 
‘organ-specifi c interventions’.10 Patients with 
multimorbidity frequently experience gaps 
in care coordination and receive confl icting 
advice from clinicians.55 In order to ensure 
that treatment burden, patient priorities 
and treatment goals are taken into account; 
when recommending treatment, it is vital 
to have clear communication between 
clinicians. This could include utilising 

information technology systems such as the 
Shared Care Record to document reasons 
medications are stopped, or noting if there 
is a reason a patient is not on a guideline 
recommended treatment, such as: “mini-
mising treatment burden, does not align 
with patient goals”.

8. More awareness during 
development process

Finally, and arguably most importantly, 
there needs to be more consideration of 
those with multimorbidity in the guideline 
development process. This includes the 
involvement of people with multimorbidity 
in the development process. More people 
have multimorbidity than a single long-term 
condition; guidelines need to be designed 
for those who are going to be using them. 
As well as making it an explicit objective 
to create a guideline that is as relevant as 
possible to those with multimorbidity, this 
may also involve considering how best to 
identify high-risk interactions.9,40 Failing this, 
guidelines need to be more explicit about 
the applicability of the recommendations to 
patients with multimorbidity.56 

Final comments
With all of these recommendations it 

is possible that the result will be overly 
complex guidance that is unusable. There 
must be a compromise between providing 
clear and concise treatment recommen-
dations, and completely ignoring the 
complexity of patients in the real world. The 
heart of the original defi nition of evidence-
based medicine is clinical judgement or 
phronesis, as there are always limitations 
to evidence, and in addition, individual 
decisions have to take account of patient 
preferences, differing individual circum-
stances and constraints of healthcare 
systems. Clinical guidelines have limitations, 
but the current guidance can, and should, be 
improved to support this process. 
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Carcinogenicity 
of glyphosate: why 

is New Zealand’s EPA lost in 
the weeds?

Jeroen Douwes, Andrea ‘t Mannetje, Dave McLean, Neil Pearce, 
Alistair Woodward, John D Potter

Glyphosate, an organophosphorus com-
pound, is the most widely used her-
bicide in the world.1 in New Zealand, 

glyphosate is found in approximately 90 
products, of which the best known is Mon-
santo’s ‘Roundup’.1,2 In addition to extensive 
use in farming, glyphosate is commonly 
used in gardens, streets and parks.3 

California4 and a number of countries, 
including France,5 The Netherlands,6 Norway, 
Denmark, Sweden, Sri Lanka, El Salvador, 
Brazil and India7 have banned or restricted 
the use of glyphosate because of potential 
links with health problems, including 
cancer. A renewal of the glyphosate licence 
has been hotly contested in the EU,8 resulting 
in a fi ve-year renewal instead of the full 
15-year renewal.9 In New Zealand, there are 
no bans, although some local boards (eg, 
Great Barrier, Kaipātaki) have opted to use 
alternative weed-control methods. The New 
Zealand Environmental Protection Authority 

(NZEPA) recently concluded that glyphosate 
was “unlikely to be genotoxic and carcino-
genic”,10 despite the International Agency 
for Research on Cancer’s (IARC) classifi -
cation of glyphosate as a “probable human 
carcinogen”.11 Here, we argue that the 
NZEPA process for evaluating the carcino-
genicity of glyphosate is fl awed and discuss 
the broader implications for future risk-as-
sessment of other chemicals. 

The IARC and NZEPA evaluations
In 2015, IARC (cancer agency of WHO) 

invited 17 scientists with relevant expertise 
from 11 countries (including one from 
New Zealand; A‘tM) to assess the carcino-
genicity of fi ve organophosphate biocides 
including glyphosate.11 The IARC Working 
Group concluded that, for glyphosate, there 
was “limited evidence” of carcinogenicity 
in humans on the basis of limited epidemi-
ological evidence for a positive association 
with non-Hodgkin lymphoma (NHL) and 

ABSTRACT
In 2015, the International Agency for Research on Cancer (IARC) concluded that glyphosate is “probably 
carcinogenic to humans”. The New Zealand Environmental Protection Authority (NZEPA) rejected this and 
commissioned a new report, concluding that glyphosate was unlikely to be genotoxic or carcinogenic 
to humans. The NZEPA has argued that the di� erence arose because IARC is a “hazard-identification 
authority”, whereas NZEPA is a “regulatory body that needs to cast the net more widely”. We conclude that 
the NZEPA process for evaluating the carcinogenicity of glyphosate was flawed and the post hoc justification 
invalid: there is no mention of risk assessment or “net-benefit approach” in the NZEPA report; and there 
is no discussion of current New Zealand glyphosate exposures. Further, the NZEPA report quotes heavily 
from the European Food Safety Authority (EFSA) report, which is itself markedly flawed, and like the NZEPA 
report, relies heavily on industry-funded and industry-manipulated reviews. Given the scientific flaws in 
both reports we urge that: the NZEPA report be withdrawn; the NZEPA respond to the concerns raised and 
for a reassessment to be conducted; and clearer process and better understanding of science be used to 
inform any future review of hazardous substances in New Zealand.
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“suffi  cient evidence” for the carcinogenicity 
of glyphosate in experimental animals. The 
working group also considered potential 
mechanisms for induction of cancers and, 
based on in vitro studies and studies in 
experimental animals,11 concluded that 
there is strong evidence that glyphosate is 
genotoxic and can act to induce oxidative 
stress. Taking the human, animal and mech-
anistic data together, the Working Group 
concluded that glyphosate is “probably 
carcinogenic to humans”.

IARC is the world-leading authority 
undertaking assessments to establish 
whether agents have the capacity to cause 
cancer. A standard grading system, with 
well-documented and detailed criteria, is 
used to classify agents as: 1=carcinogenic to 
humans; 2A=probably carcinogenic; 2B=pos-
sibly carcinogenic; 3=not classifi able; and 
4=probably not carcinogenic. Since 1971, 
approximately 1,000 agents have been eval-
uated, of which 120 were classifi ed as Group 
1 and 81 as Group 2A. The scientists selected 
to carry out these assessments are chosen 
for their expertise and a research history 
relevant to the agent being assessed; there 
are explicit processes to manage possible 
confl icts of interest among participants. The 
rules of evidence are clear: assessments 
involve careful consideration of the quality 
and strength of the evidence, drawing 
on all available peer-reviewed studies, 
including data on human exposure, human 
epidemiological studies, animal studies, toxi-
cokinetics and carcinogenic mechanisms.12 
IARC assessments also take into account 
publicly available government documents 
that provide data on the circumstances and 
extent of human exposure. To minimise 
bias and confl icts of interest, unpublished 
data and reports that have not undergone 
independent peer review or are not publicly 
available (eg, unpublished industry-funded 
studies) are not taken into account.12 Thus, 
IARC’s Monographs on the Evaluation of 
Carcinogenic Risks to Humans provide, 
through independent, transparent and 
robust processes, the critical fi rst step in the 
societal decision-making process to identify 
and then control carcinogenic hazards.12 

It was therefore surprising, as others 
noted,13 that the NZEPA decided to reject the 
expert assessment conducted by IARC and 
commissioned a new report.10 The stated 

purpose of this report, written by a single 
author with input from one other scientist, 
neither with epidemiological backgrounds, 
and limited peer review by the NZEPA and 
the Ministry for Primary Industries, was 
the same as the IARC assessment: to review 
the evidence for carcinogenicity in humans. 
However, the NZEPA concluded that: “based 
on a weight of evidence approach, taking 
into account the quality and reliability of the 
available data, glyphosate is unlikely to be 
genotoxic or carcinogenic to humans and 
does not require classifi cation under HSNO 
as a carcinogen or mutagen”.10 This was 
despite the Ministry of Health advising that 
it would be “reluctant to criticise any [IARC] 
classifi cation based on the review of one 
individual”.13

Why do IARC and NZEPA 
conclusions di� er? 
Hazard versus risk assessment

In response to questions raised by the 
Green Party’s report13 and subsequent 
media enquiries, the NZEPA chief scientist 
(Dr Rowarth) asserted that IARC is a 
hazard-identifi cation authority, whereas 
NZEPA is a regulatory body that needs to 
cast the net more widely.14 Dr Rowarth 
argued that “We need to consider everything 
otherwise it is not the net benefi t approach” 
and “we go to all sources because there is 
an economic implication within the use of 
glyphosate”, and subsequently also noted 
that “We agree with them [IARC]—at high 
exposures and dosages, cancer could occur 
but we don’t have these high exposures and 
dosages in New Zealand”.15 There are several 
problems with this response. 

Firstly, in the NZEPA report, there is no 
mention of a risk assessment. Even if the 
NZEPA report was, as claimed, based on 
a risk assessment, this would not change 
whether glyphosate and derived herbicides 
are carcinogenic. Although lack of exposure 
may affect risk assessment (and subsequent 
policy), this does not determine whether the 
agent has carcinogenic properties. As an 
analogy, if someone neither smokes nor is 
exposed to asbestos this does not mean that 
tobacco and asbestos are not carcinogenic. 
Both are recognised human carcinogens: 
most lung cancer and virtually all meso-
thelioma cases are attributable to these 
exposures,16 even though most people are 
unexposed. 
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Secondly, there is no mention of a 
“net-benefi t approach”. In fact, the NZEPA 
report purported to assess the evidence for 
human carcinogenicity, exactly like IARC. 
Thus, the reasons provided by the NZEPA 
appear to be a post hoc justifi cation for their 
decision to reject IARC’s assessment. 

Thirdly, the report does not include any 
data or discussion of current New Zealand 
exposures to glyphosate. Even if a risk 
assessment had been conducted (the NZEPA 
report itself is prima facie evidence that 
it was not) and current exposures were 
taken into account, on what scientifi c 
evidence would such a risk assessment be 
based? To our knowledge, no New Zealand 
exposure data are available; further, current 
knowledge on the human carcinogenicity 
of glyphosate does not allow conclusions on 
the existence or nature of safe levels. 

So how was a benefi t analysis conducted 
in the absence of exposure/dose data and 
detailed knowledge of exposure/dose-re-
sponse associations? Was this “analysis” 
based on Monsanto’s claim that “when used 
according to label instructions” glyphosate 
is safe,17 as implied by Dr Rowarth? Finally, 
contradicting earlier statements, it appears 
that the NZEPA’s chief scientist now agrees 
that glyphosate is a probable carcinogen, 
but “only at high exposure and dosages”.15 
This suggests that the NZEPA has partially 
changed its views since the publication of 
their report. Although this would be a minor 
step in the right direction, it is still highly 
problematic because it is unclear what “high 
exposures” means and, as noted above, 
there are no data on safe levels. 

Weighting of evidence and the use 
of unpublished industry-funded 
research

Other critical fl aws in the NZEPA report 
relate to the interpretation of the science 
and the use of unpublished industry-funded 
and, in some cases, industry-manipulated 
(see below) research. These criticisms 
also apply to a 2016 European Food Safety 
Authority (EFSA) report.18 As the EFSA report 
is heavily quoted in the NZEPA report, we 
will discuss criticisms of both reports and 
summarise the key issues identifi ed in an 
extensive review of the shortcomings in the 
EFSA report.19

Firstly, the NZEPA report concluded that 
the epidemiological support for IARC’s 
conclusion of “limited evidence” of carcino-
genicity in humans was “not convincing”. 
The EFSA report also concluded that human 
data were “inconclusive for a causal or clear 
associative relationship” with cancer and 
classifi ed the epidemiological evidence for 
NHL as “very limited”.18 The IARC conclusion 
of “limited evidence” for NHL was based 
largely on case-control studies, which 
(provided they are of high quality) are 
ideally suited to assess associations with 
relatively rare conditions such as NHL.19 
Only one cohort study was available and 
this found no statistically signifi cant associ-
ation and no apparent exposure-response 
association. Although cohort studies have 
substantial strengths, this cohort study 
included only 92 NHL cases20 (cf. 650 cases 
in a pooled case-control analysis21) and 
follow-up was 6.7 years, unlikely to be 
suffi  cient to account for NHL latency. Since 
the IARC, NZEPA and EFSA reports were 
published, an update of the cohort study has 
become available22 involving a further 11 
years of follow-up resulting in a total of 575 
NHL cases. This study found no statistically 
signifi cant associations between glyphosate 
and any solid tumours or lymphoid malig-
nancies overall, including NHL. Some 
evidence of increased risk of acute myeloid 
leukaemia was found, particularly for 
workers in the highest exposure quartile. 
NZEPA and EFSA dismissed all the relevant 
case-control studies on the grounds they 
were not reliable or were of low quality. 
Consistent with others,19 we consider this a 
mistake. We agree with IARC that the case-
control studies were of high quality and 
note that, based on two meta-analyses, a 
consistent positive association was found 
between glyphosate and NHL. 

Secondly, the NZEPA (and EFSA) report 
concluded that, based on animal studies, 
“the overall weight of evidence does not 
indicate that glyphosate is carcinogenic”. 
This is in sharp contrast to IARC’s conclusion 
that there was “suffi  cient evidence” for the 
carcinogenicity of glyphosate in experi-
mental animals. The IARC conclusion was 
based on: 1) a statistically signifi cant trend 
for renal tumours in male CD-1 mice; 2) a 
statistically signifi cant trend for heman-
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giosarcoma in male CD-1 mice; and 3) a 
statistically signifi cant higher incidence of 
pancreatic islet cell adenomas in two studies 
in male Spraque-Dawley rats, with one of 
these studies also showing an increase in 
thyroid adenomas in female rats and liver 
adenomas in male rats. NZEPA and EFSA 
dismissed the IARC fi nding because: 1) 
comparisons between individual exposure 
groups and the control group (using 
pair-wise tests) were not statistically signif-
icant; 2) there was a lack of consistency in 
multiple animal studies (including several 
unpublished industry-provided studies not 
evaluated by IARC); 3) slightly increased 
risks were shown only at dose levels at or 
above the limit dose/maximum tolerated 
dose; and 4) no preneoplastic lesions were 
observed and effects were within historical 
control ranges. 

Portier et al provided a detailed rebuttal,19 
arguing that trend analyses are more 
powerful than paired analyses, particularly 
for rare tumours where data are sparse, 
as was the case here. They also evaluated 
the additional unpublished studies (where 
possible) and found more consistent (rather 
than inconsistent) evidence of trends for 
renal tumours and hemangiosarcoma, as 
well as malignant lymphoma. They also 
argued that, although doses at or above 
maximum tolerated dose might cause 
cellular disruption leading to cancer, no 
evidence of this was reported in any study. 
Portier noted that international guide-
lines (including EC regulations cited in the 
EFSA report) favour the use of concurrent 
controls, instead of historic controls on 
which the EFSA report relied. 

Thirdly, the NZEPA and EFSA reports 
dismissed IARC’s conclusion that there is 
strong evidence that glyphosate is genotoxic 
and can act to induce oxidative stress. For 
its genotoxicity conclusions, NZEPA relied 
heavily on two industry-funded reviews23,24 
which, as discussed below, are likely to be 
biased. It also relied strongly on the EFSA 
report, which has previously been criticised 
for making extensive use of unpublished 
industry-provided data.19 In addition, as 
noted by Portier,19 the EFSA evaluation,18 
unlike IARC’s,11 excluded evidence of chro-
mosomal damage in exposed humans or 
human cells. The reasons for dismissing 
IARC’s conclusions on oxidative stress 

include IARC’s use of studies on glyphosate 
formulations rather than pure glyphosate. 
As indicated by Portier, the IARC review 
included evidence on glyphosate formu-
lations, glyphosate, and its metabolites. 
Finally, in both the NZEPA and EFSA reports, 
studies conducted according to good labo-
ratory practice (GLP) guidelines received 
more weight than peer-reviewed studies. As 
argued by Portier, the weight of evidence 
should be based on study quality (not on 
compliance with guidelines) and GLP does 
not guarantee validity. 

Overall, and consistent with others,13,19 we 
do not consider the criticisms and associated 
alternative conclusions by NZEPA and EFSA 
regarding the carcinogenicity of glyphosate 
compelling and, in addition, have concerns 
about the transparency of the NZEPA 
process. 

The need for good science and 
transparency

To maintain public confi dence, it is critical 
not only that any hazard or risk evaluation 
be based on the best possible evidence, but 
also that it is done in an independent and 
transparent way that minimises confl icts 
of interest.12 Unlike the IARC report, both 
the EFSA and NZEPA reports rely heavily 
on non-peer reviewed industry-funded 
studies that are not publicly available. This 
makes it impossible to assess the validity 
of the evidence presented and the conclu-
sions drawn. This is not best practice, 
probably results in bias,25 risks misleading 
the public and contributes to the different 
conclusions of IARC vs EFSA and NZEPA 
evaluations. The EFSA report provides no 
information on the authors/contributors and 
confl icts of interests are not disclosed. This 
is compounded by recent revelations that 
employees of Monsanto have ghost-written 
papers published in the scientifi c literature 
that claimed to be written by “independent” 
scientists and downplayed the human health 
impacts of glyphosate.26 E-mails obtained 
through a court case against Monsanto26–28 
demonstrate the degree to which Monsanto 
was able to manipulate the literature 
through inducing “independent” scientists to 
publish articles29 to counter IARC’s conclu-
sions and attack IARC’s processes. These 
e-mails show that Monsanto scientists had 
major involvement in reviewing and editing 
drafts as well as in making decisions about 
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authorships, despite this not being noted in 
the declaration of interests. These are well-
known tactics designed to undermine the 
evaluation of the link between glyphosate 
and NHL, and previously used by the 
tobacco and sugar industries.30 It has 
recently been revealed that the EFSA report 
includes analyses copied and pasted from a 
Monsanto study; the Guardian newspaper 
reported that “dozens of pages of the paper” 
are identical to passages from material 
submitted on behalf of the Glyphosate Task 
Force, an industry body led by Monsanto.31 
There is a great deal at stake commercially, 
as agribusiness is a multi-billion dollar 
enterprise. It is more important than ever, 
then, that assessment of chemicals such as 
glyphosate are carried out transparently 
by independent experts, with confl icts of 
interest minimised, declared and made 
publicly available. Only then can the public 
have confi dence in conclusions. 

Despite the fact that Monsanto’s attempts 
to manipulate the scientifi c literature are 
clear and a genuine concern for risk-as-
sessment and regulatory processes 
worldwide, the NZEPA’s chief scientist has 
implied that those who question the NZEPA 
and EFSA are lobbyists running a campaign 
against the chemical industry.32 This does 
not describe the scientists who evaluated 
glyphosate as part of the IARC process or 
other scientists who have spoken out against 
the conclusions of the EFSA report. In an 
extraordinary attempt to discredit the IARC 
Working Group, a recent Reuter’s article33 
suggested that the chair had withheld 
critical unpublished information relevant to 
the assessment of glyphosate and claimed 
that, if this information had been available, 
the Working Group’s conclusions would 
have been different.33 The Director of IARC 
responded by pointing out that, as per their 
strict guidelines, unpublished data are not 
permitted to be included in their evaluation. 
It is therefore noteworthy that the NZEPA’s 
chief scientist chose to cite the Reuter’s 
article in a recent publication,34 hinting 
that the IARC evaluation was invalid. This 
approach is surprising, given that the stan-
dards of scientifi c rigour and transparency 
upheld by the IARC evaluations, are also, 
according to NZEPA’s chief scientist, the 
standards to which NZEPA aspires.

The NZEPA’s chief scientist recently 
commented that the NZEPA’s role “is to 
uphold and explain standards that can be 
defended rigorously, while explaining the 
reason for decisions that have been made 
in a manner that is appropriate for and 
understandable by the audience”.35 She has 
also appropriately highlighted the need for 
good science to underpin policy decisions 
and noted the critical role of peer review: 
“it is still the best way we have in getting 
rigour into science”, particularly in a ‘post-
truth’ world.36 We agree with the need for 
good science and the critical role of peer 
review and urge the NZEPA to put these 
principles in place. Otherwise, the decisions 
taken by the NZEPA may be challenged on 
the grounds that they rely on work that is 
scientifi cally fl awed, borrows heavily from 
unpublished non-peer reviewed studies 
funded by industry and follows processes 
that allow confl icts of interest.

Where to from here? 
Given the scientifi c fl aws in the NZEPA 

(and EFSA) report and the confused nature 
of the justifi cations made by the NZEPA’s 
chief scientist, we ask that the NZEPA report 
be withdrawn and for the NZEPA to accept 
IARC’s conclusion that glyphosate is a 
probable carcinogen. We note that this does 
not necessarily mean that glyphosate should 
be banned but, at the least, close review of 
policies to minimise exposure to glypho-
sate-based herbicides seems essential. 

The issues discussed in this viewpoint 
have broader implications for future eval-
uations. In our view, these are the matters 
that warrant closer attention and, perhaps, 
remedial action: 1) lack of transparency 
about the relations NZEPA has with industry 
and management of confl icts of interest; 2) 
the implications of the Ministry of Health’s 
lack of confi dence in NZEPA’s processes in 
relation to glyphosate; 3) the lack of clarity 
in NZEPA communications about the steps 
taken in the assessment of hazardous agents 
(which typically proceed from hazard iden-
tifi cation to exposure assessment to risk 
characterization; these are not bundled 
together); and 4) the inappropriate appli-
cation of “net benefi t” thinking to the front 
end of risk management. Decisions on the 
best use of a chemical such as glyphosate 
must include a consideration of the benefi ts 

VIEWPOINT



87 NZMJ 23 March 2018, Vol 131 No 1472
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

derived from its application (as well as 
the availability of alternatives) but such 
considerations are not relevant to hazard 
assessment. We urge the NZEPA to respond 
to the concerns raised and recommend a 
reassessment of the hazard classifi cation for 

glyphosate under the Hazardous Substances 
and New Organisms Act 1996, otherwise 
there is a risk of undermining public confi -
dence. Worse, New Zealanders may be 
exposed to unacceptable and avoidable risks. 
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Ingested bread clip as an 
unexpected diagnostic tool

Sharon Jay, Michael Russell, Yee Lau, Joel Dunn, Ross Roberts

This 76-year-old woman initially pre-
sented to a peripheral hospital three 
months prior with generalised ab-

dominal pain associated with nausea. There 
was no vomiting, and her bowels functioned 
normally. An incidentally raised CA-125 of 
209kIU/L was noted by her general prac-
titioner two weeks prior to presentation. 

Radiological investigation with ultrasound 
showed a linear echogenic structure asso-
ciated with a loop of small bowel in the left 
adnexa and was thought to represent a tubal 
ligation clip (Figure 1). Computed tomog-
raphy (CT) scan was reported as having 
no acute abnormalities. The pain resolved 
spontaneously and she was discharged. 

ABSTRACT
We describe a case where a bread clip has in fact became lodged adjacent to a portion of small bowel 
a� ected by a deposit of previously undiagnosed metastatic serous carcinoma of likely ovarian origin.

Figure 1: Ultrasound scan showing linear echogenic structure (white arrow) associated with a loop of 
small bowel in the left adnexa, initially thought to represent a tubal ligation clip.

CLINICAL CORRESPONDENCE



91 NZMJ 23 March 2018, Vol 131 No 1472
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

The patient then re-presented, three 
months after initial presentation, with a 
10-day history of abdominal pain, which 
again, resolved spontaneously. Repeat CT 
in the community showed a foreign body 
consistent with a bread clip in the small 
bowel in the left side of the abdomen (Figure 
2). There were no acute associated fi ndings. 
In retrospect this foreign body was evident 
on the previous scan. The patient was then 
transferred to our institution for further 
management. The patient was unaware of 
ingesting the bread clip.

On examination her abdomen was 
soft, with tenderness in the left lower 
quadrant. There was no peritonism and 
bowel sounds were normal. Laboratory 
investigations showed a normal white cell 
count and a C-reactive protein of 10mg/L. 
Repeat CT scanning showed infl ammatory 
changes around the likely bread clip with 
no evidence of overt obstruction (Figures 
3–5). Given the infl ammatory changes on CT 
scanning, the patient was brought forward 
for laparotomy and small bowel resection. 

Operative fi ndings were of a normal 
appearance of the bowel, however, in the 
mid small bowel there was an area of infl am-
mation and fi brosis. The bread clip was felt 
within the lumen. The area in question was 
resected, and the bowel anastomosed. The 
ovaries were not specifi cally examined but 
no gross abnormality was seen. 

The patient had a post-operative ileus, 
which resolved, and she was discharged on 
the seventh post-operative day.

The operative histology revealed bread tag 
impacted on the mesenteric side of the bowel 
mucosa with fi bro-infl ammatory change 
(Figure 6). Unexpectedly, the area adjacent to 
the impacted bread clip showed malignant 
tumour in the serosal and subserosal tissue. 
The tumour included high-grade malignant 
epithelial cells with characteristics favouring 
metastatic high-grade serous carcinoma of 
gynaecological origin. It was suggested that 
this metastatic tumour resulted in a stricture 
causing the bread clip to become impacted at 
this part of the small bowel.

Figure 2: Coronal CT showing bread clip (white arrow) within the lumen of small bowel.
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Figure 4: Saggital CT image showing bread clip (white arrow) within lumen of small bowel.

Figure 3: Axial CT demonstrating the bread clip (white arrow) within lumen of small bowel.
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Figure 5: Reconstructed coronal CT image showing bread clip (white arrow) 
within lumen of small bowel.

Figure 6: Photograph of the resected small bowel showing small bowel mucosa invaginated within 
plastic bread clip.
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Discussion
The origin of the bread clip can be traced 

back to the 1950s, when it is reported that 
Floyd Paxton fi rst used a piece of plastic to 
carve the fi rst bread clip to close plastic bags 
containing apples.1,2 Despite their extensive 
use, alternatives have been suggested and 
used, as many publications have called 
for discontinuation due to complications 
after accidental ingestion.2–5 Many bread 
companies in the UK are using plastic tape 
as a safer alternative.6

More than 20 ingested bread clip case 
reports or small case series have been 
published. They describe and document 
various aspects of the complications asso-
ciated with this phenomenon such as 

intestinal ulceration, obstruction, perfo-
ration and even death. These complications 
are summarised below (Table 1). Bread 
clips have two characteristic inward facing 
curved hooks, which when ingested can 
cause bowel mucosa to become invagi-
nated in the clip mechanism causing the 
aforementioned complications. While 
endoscopic removal of a foreign body is 
seen as fi rst line treatment there are only a 
few documented such cases with bread clip 
ingestion.7,8 Given the initial indolence and 
the unknown ingestion of the clip, complica-
tions are usually too distal to be retrieved in 
this way. Subsequently, surgery with bowel 
resection is the most common management 
of this condition.

Table 1: Review of literature showing recorded case reports and small case series of ingested bread clip.

Authors Year published Number of cases Complication

Medline A, Shin D9 1975 1 Intestinal perforation

Rivron RP, Jones DRB10 1983 1 Intestinal perforation

Jamieson MH, et al11 1983 1 Intestinal perforation

Bundred NJ, et al12 1984 2 Intestinal ulceration and perforation

Sutton G13 1984 3 Ileocolic intussusception, abscess and 
two fatalities

McKaigney J, et al14 1985 1 Intestinal perforation

Guindi M, et al15 1987 3 Incidental findings at post-mortem

Ellul JPM, Hodgskinson PD16 1989 1 Intestinal ulceration and perforation

Norrie M, et al17 1997 1 Intestinal ulceration

Newell K, et al3 2000 5 Intestinal perforation or incidental

Cook D18 2001 1 Incidental at post mortem

Beer W6 2002 2 Fatality due to perforation

Tang A, et al4 2005 1 Perforation and abscess

Morrissey S, et al8 2008 1 Ulceration and gastrointestinal bleed

McKinley J, Brady P7 2008 1 Known ingestion and endoscopic retrieval

Allsopp T, Fraser-Kirk G5 2009 1 Intestinal ulceration and perforation

Lehmer L, et al19 2011 1 Incidental

Koh M, Wright RG20 2013 1 Intestinal ulceration

Nambu R, et al21 2016 1 Intestinal perforation

Greenup A, et al22 2016 1 Local mucosal trauma

Bhardwaj N, et al23 2016 1 Intestinal obstruction

Bakia J, et al24 2017 1 Intestinal perforation
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In this case, we describe a case of bread 
clip ingestion, which initially seemed to 
be an uncomplicated case. However, after 
failure to pass the ingested clip, surgical 
excision of the affected small bowel and 
subsequent histological analysis of the 
specimen showed the bread clip had in fact 
became lodged adjacent to a portion of small 
bowel affected by a deposit of previously 
undiagnosed metastatic serous carcinoma of 
likely ovarian origin.

Literature on this topic identifi es the 
danger associated with ingestion of bread 
clips. Our case supports the assertion that 

bread clips present a potential public health 
issue. Bread clips are readily identifi able on 
CT due to plastic’s high attenuation value, 
but this is the fi rst reported case where a 
bread clip is demonstrated on an ultrasound, 
albeit with the benefi t of retrospect.

The combination of the ingested bread clip 
and the subsequently identifi ed pathological 
fi ndings in this case is certainly unique. 
This reinforces the importance of sending 
all operative specimens for histological 
analysis, as rare and unexpected fi ndings 
can have signifi cant implications.
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Performance of risk scores 
at predicting post-operative 

atrial � brillation a� er 
coronary artery bypass 

gra� ing
Tom Kai Ming Wang

New-onset atrial fi brillation (AF) oc-
curs commonly after cardiac surgery, 
and can be associated with higher 

mortality, morbidity and longer hospital 
stay.1,2 Accurate risk stratifi cation may play 
a role its management to target high-risk 
patients, but literature remains scarce. The 
most widely used risk models in cardiac sur-
gery are the logistic EuroSCORE II and Soci-
ety of Thoracic Surgeon’s (STS) score,3,4 while 
for AF are the additive CHADS2 and CHA2DS2-
VASc scores for thromboembolism.5,6 
Recently, two additive risk models specifi c to 
post-cardiac surgery AF were developed.7,8 
We compared the prognostic utility of these 
scores at predicting new AF after coronary 
artery bypass grafting (CABG).

Consecutive patients undergoing isolated 
CABG without a history of AF at Auckland 
City Hospital from July 2010–June 2012 
were included. Clinical characteristics and 
outcomes were extracted from clinical 
records, excluding patients with any 
pre-operative history of AF, and the six 
aforementioned risk scores were calcu-
lated.3–8 Continuous and categorical variables 
are shown by mean+/-standard deviation 
and percentage (frequency), and univariate 
analyses by the Hosmer-Lemeshow and 
Fisher’s Exact Tests respectively. Multi-
variable analyses by logistic regression was 
used to identify independent predictors of 
post-operative AF. Risk score prediction 
was evaluated by the area under the receiv-
er-operator characteristics curve calculating 
c-statistic with 95% confi dence interval. 
Statistics were performed using SPSS 
(Version 17.0, SPSS Inc., Chicago, IL, USA), 

with all tests being two-tailed and signifi -
cance level set at P<0.05. 

Of 818 CABG patients, 757 did not have 
pre-operative AF, and of these patients 179 
(23.7%) developed post-operative AF. Table 
1 lists the characteristics and outcomes of 
the cohort grouped by whether patients 
developed post-operative AF. Mean+/-
standard deviation of risk scores were 
2.5+/-2.9%, 3.3+/-3.4%, 1.4+/-1.0, 2.8+/-1.4, 
1.6+/-0.9 and 3.1+/-1.2 for EuroSCORE II, 
STS Score, CHADS2, CHA2DS2-VASc, El-Chami 
AF risk index and POAF score respectively. 
In multivariable analysis, independent 
predictors new AF with their odds ratios 
(95% confi dence interval) included age 1.06 
(1.04–1.08), weight 1.03 (1.01–1.04), history 
of congestive heart failure 2.52 (1.22–5.21) 
and three-vessel disease 1.69 (1.02–2.79). 

Results of the discrimination analysis for 
scores at predicting post-operative AF are 
shown in Table 2. All scores except Euro-
SCORE II were able to detect this endpoint, 
however only modestly with c=0.55-0.60. 
Calibration cannot be tested as the AF-spe-
cifi c scores were additive models, and 
other scores aren’t designed to predict AF 
incidence. 

The incidence of post-operative AF in this 
study is comparable to other CABG studies 
of 15–30%, and lower than valve surgeries.1,2 
Studies having shown associations of this 
with short- and long-term mortality, post-op-
erative complications including stroke, 
as well as longer hospital stay, the last of 
which we also found. Certainly AF, partic-
ularly if poorly controlled, is frequently 
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Table 1: Cohort characteristics and outcomes, comparing CABG patients with and without post-operative AF. 

No post-AF Post-AF P-value

N 578 179

Demographics

Age (years) 63.0+/-9.8 67.2+/-9.7 <0.001

Female 113 (19.6%) 44 (24.6%) 0.170

Ethnicity <0.001

New Zealand Europeans 288 (49.8%) 112 (62.6%)

Māori or Pacific 144 (24.9%) 44 (24.6%)

Other 146 (25.3%) 23 (12.8%)

Weight (kg) 83+/-16 86+/-18 0.015

Height (cm) 169+/-8 170+/-10 0.679

Body mass index (kg/m^2) 28.9+/-5.2 30.0+/-5.5 0.012

Presentation

CCS Class IV 218 (37.7%) 66 (36.9%) 0.860

NYHA Class IV 20 (3.5%) 8 (4.5%) 0.503

Intra-aortic balloon pump 40 (6.9%) 19 (10.6%) 0.112

Critical pre-operative state 51 (8.8%) 20 (11.2%) 0.379

Recent myocardial infarction within 6 weeks 291 (50.3%) 77 (43.0%) 0.088

Inpatient operation 469 (81.1%) 132 (73.7%) 0.035

Past medical history

Beta-blocker use pre-operatively 443 (76.6%) 134 (74.9%) 0.617

Myocardial infarction 382 (66.1%) 117 (65.4%) 0.857

Percutaneous coronary intervention 62 (10.7%) 22 (12.3%) 0.586

Coronary artery bypass gra� ing 7 (1.2%) 3 (1.7%) 0.708

Congestive heart failure 22 (3.8%) 15 (8.4%) 0.017

Hypercholesterolaemia 531 (76.2%) 166 (23.8%) 0.874

Hypertension 399 (69.0%) 135 (75.4%) 0.111

Diabetes mellitus 219 (37.9%) 72 (40.2%) 0.598

Current smoker 93 (16.1%) 23 (12.8%) 0.342

Stroke 39 (6.7%) 10 (5.6%) 0.728

Peripheral vascular disease 55 (9.5%) 28 (15.6%) 0.028

Chronic respiratory disease 93 (16.1%) 35 (19.6%) 0.304

Pulmonary hypertension 12 (2.1%) 5 (2.8%) 0.567

Dialysis 16 (2.8%) 3 (1.7%) 0.587
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Investigations

Le�  main stem stenosis>50% 254 (43.9%) 76 (44.1%) 1.00

Three-vessel disease 460 (79.6%) 155 (86.6%) 0.037

Ejection fraction 0.391

Normal (>60%) 419 (72.5%) 123 (68.7%)

Mild impairment (45-60%) 78 (13.5%) 25 (14.0%)

Moderate impairment (30-45%) 57 (9.9%) 18 (10.1%)

Severe impairment (<30%) 24 (4.2%) 13 (7.3%)

Estimated glomerular filtration rate (mL/min) 81+/-29 78+/-29 0.143

Operation details

O� -pump 14 (2.4%) 3 (1.7%) 0.774

Number of distal anastomoses 3.2+/-0.7 3.4+/-0.8 0.429

Le�  internal mammary artery gra� 566 (97.9%) 174 (97.2%) 0.567

Radial artery gra� 133 (23.0%) 45 (25.1%) 0.547

Cardiopulmonary bypass time (minutes) 90+/-26 92+/-25 0.479

Cross-clamp time (minutes) 60+/-21 58+/-20 0.306

Post-operative outcomes

Operative mortality 8 (1.4%) 5 (2.8%) 0.200

One-year mortality 13 (2.2%) 7 (3.9%) 0.283

Composite morbidity 86 (14.9%) 47 (26.3%) 0.001

 Stroke 6 (1.0%) 3 (1.7%) 0.448

 Renal failure 9 (1.6%) 7 (3.9%) 0.072

 Ventilation >24hours 59 (10.2%) 37 (20.7%) <0.001

 Deep sternal wound infection 3 (0.5%) 0 (0.0%) 1.00

 Return to theatre 27 (4.7%) 11 (6.1%) 0.435

Operation to discharge (days) 7.4+/-4.6 9.6+/-5.8 <0.001

Figures are mean+/-standard deviation or percentage (frequency).

Table 1: Cohort characteristics and outcomes, comparing CABG patients with and without post-operative 
AF (continued).

Table 2: Receiver-operative characteristics analyses of risk models at predicting post-operative AF.

Score C-statistic 95% confidence interval P-value

EuroSCORE II 0.546 0.498–0.595 0.062

STS Score 0.584 0.535–0.634 0.001

CHADS2 Score 0.559 0.512–0.606 0.018

CHA2DS2-VASc Score 0.594 0.547–0.642 <0.001

El-Chami AF risk index 0.600 0.553–0.647 <0.001

POAF Score 0.594 0.546–0.642 <0.001
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E-cigarettes: NRT or new 
commercial addictive agents?

Philip Pattemore

Lutz Becket and Stuart Jones1 are to be 
congratulated on their very balanced 
commentary on e-cigarettes. I too fi nd 

it diffi  cult to understand the jump from 
introduction of a potential new nicotine 
replacement therapy to marketing of a 
product in multiple colours, 7,000 fl avours 
and a lot of hype. I am concerned that 
Action on Smoking and Health (ASH) UK 
seem to have now become active advo-
cates of e-cigarettes, pushing their use and 
trying to dispel any fears that they have 
any adverse effects. Their approach ignores 

that the major distributors of e-cigarettes 
are now tobacco companies, who stand to 
retain an addicted customer-base whether 
their customers choose their cigarettes or 
their e-cigarettes, or switch between the 
two. This is unlike other forms of harm 
reduction where common principles are to 
remove supply from the marketing source 
to a regulated source, to change the drug 
and route of delivery, and to do this within 
a non-commercial context without advertis-
ing or marketing the product. 
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Climate change: allergens and allergic diseases
It has been suggested that climate change is the biggest global health threat of the 21st 

century. Heat waves, fl ooding and the disastrous effects of cyclones clearly affect the health of 
those exposed to these events.

This paper deals with a less obvious harm. Apparently, there is now compelling evidence 
that rising air temperatures and carbon dioxide concentrations are, in some plant species, 
resulting in increased pollen production and allergenicity and lengthening of the pollen 
season. Respiratory allergic diseases, such as asthma and allergic rhinoconjunctivitis have 
become very prevalent in many parts of the world over the last few decades.

The authors suggest possible responses to these health threats—greenhouse gas mitigation 
and enhanced environmental monitoring and health surveillance and appropriate forward 
planning for the future medical workforce.
Internal Medicine Journal 2018; 48:129–134

Delayed versus immediate cord 
clamping in preterm infants

The preferred timing of umbilical-cord clamping in preterm infants is unclear.
In this multicentre trial in Australia the researchers randomly assigned fetuses from women 

who were expected to deliver before 30 weeks of gestation to either immediate clamping 
of the umbilical cord (≤10 seconds after delivery) or delayed clamping (≤60 seconds after 
delivery). Half of 1,566 such fetuses were assigned to immediate cord clamping and the other 
half to delayed clamping. The primary outcomes sought were death or major morbidity by 36 
weeks of postmenstrual age.

The researchers concluded that among preterm infants, delayed cord clamping did not 
result in a lower incidence of the combined outcome of death or major morbidity at 36 weeks 
of gestation than immediate cord clamping.
N Engl J Med 2017; 377:2445–55

Clemastine fumarate as a remyelinating 
therapy for multiple sclerosis?

Multiple sclerosis is a degenerative infl ammatory disease of the CNS characterised by 
immune-mediated destruction of myelin and progressive neuroaxonal loss.

Clemastine fumarate—a fi rst generation antihistamine—is capable of inducing oligoden-
drocyte differentiation and myelination in animal models. Fifty patients with relapsing 
multiple sclerosis or chronic demyelinating optic neuropathy were enrolled. Half were given 
clemastine fumarate for 90 days followed by placebo for 60 days. The other half had placebo 
for 90 days followed by 60 days of clemastine fumarate. The primary outcome sought was 
shortening of visual-evoked potentials. The endpoint was attained in both groups. Fatigue was 
seen during the drug treatment but there were no serious adverse effects seen:

The authors of the study conclude “to our knowledge, this is the fi rst randomised controlled 
trial to document effi  cacy of a remyelinating drug for the treatment of chronic demyelinating 
injury in multiple sclerosis. Our fi ndings suggest that myelin repair can be achieved even 
following prolonged damage.
Lancet 2017; 390:2481–89
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Some Biological Aspects of 
Warfare

April 1918

Dr. Harry Campbell, physician to the 
West End Hospital for Nervous Dis-
eases, London, has written upon this 

subject of late from the evolutionary point of 
view. The subject is one of great and topical 
interest, and also one of much diffi  culty. 
Dr. Campbell shows how the combative 
instinct is present in all normal human 
beings, and when it appears to be absent 
it is only dormant. This instinct has been 
favoured in the process of evolution by the 
reproductive instinct and by the struggle for 
food, and reached its climax in long periods 
of intertribal warfare. Its basis is anger, 
greed, cruelty, and other vile emotions, and 
it has been worshipped in recent times for 
its own sake by German philosophers of a 
kind, and has become the god of a Prussian 
caste. In the process of evolution, howev-
er, when the struggle for the life of others 
began, ethical principles were introduced, 
and in the normal man there is the altruistic 
instinct as well as the combative instinct, 
and they reach their climax in combination 

in what is known as righteous anger and in 
all struggles against oppression. Progress in 
intellectual evolution alone, in our opinion, 
will not tend to lessen the combative instinct 
and put an end to war, but, on the contrary, 
will make war more complex and dread-
ful. Dr. Campbell believes that intellectual 
evolution has come to a standstill, because 
in present conditions in civilised communi-
ties men of super-normal intelligence stand 
no better chance of survival than those of 
average intellect. This view does not seem 
to fully meet the case. There are increasing 
opportunities for intellectual development 
in all classes of civilised communities. Man 
is heir of all the ages, and the accumulated 
increase of knowledge brings new opportu-
nities for the exercise of intellectual powers 
which are potential until the need arises for 
their exercise. A factor which will retard the 
evolution of intellect or bring it to a stand-
still is the lessened number of children born 
to the highly intellectual as compared with 
the average of mankind.

100 YEARS AGO

CAPT. J. HENRY (Inspector S.P.C.A., Wellington). "Kindness, like grain, increases by sowing." Proverb. (NZ Truth, 09 
February 1924). Alexander Turnbull Library, Wellington, New Zealand. /records/6088089
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Dr. Campbell believes that while intel-
lectual evolution is at a standstill, man will 
continue to evolve upon the moral side, 
because, he says, “natural selection is busy 
at work eliminating the lazy, the intem-
perate, the dishonest, the aggressively 
anti-social, those who love not home-life, 
those who shun the cares and self-sacrifi ce 
demanded by motherhood and fatherhood.” 
We agree with his conclusion but not by 
any means with the reason he assigns. The 
social conditions of the present day tend to 
perpetuate the classes which he avers are 
being eliminated. Man’s moral and ethical 
nature has improved and is improving 
through the principles of Christianity, 
which are the main motive-power of moral 
evolution, and which have supplanted the 
earlier pagan ethical principles, which 
were inferior and had no dynamic force. 
The ethical evolution of the Christian era 
is an extension, on a higher plane than the 
physical, of the struggle for the life of others, 
is truly altruistic, and is based upon love.

The present war is really a contest 
between Might and Right: the former glori-
fying the combative instinct alone, the latter 
exalting the altruistic principles embodied 
in the struggle for others and leading to the 
advancement of ethical evolution. We are 
certain that the vast majority of our soldiers 
hate and detest war, but engage in what 
both their minds and moral sense detest 
merely from a sense of duty and to uphold 
justice and freedom. That is the grandest 
sight the world has ever seen, and of vast 
perspective and proportion.

There are several other considerations 
that obtrude themselves in a subject that is 
as complex as human nature itself. The day 
when wars shall cease is yet very far off. 
A nation that is lax and inert through long 
years of ease and luxury deserves to be, and 
will be, scourged by war. All healthful life 

implies struggle, and not only struggle, but 
sacrifi ce. No doubt the energy and wealth 
expended now in killing and maiming would 
in some respects have been better expended 
upon the reclaiming of slums and the 
amelioration, at least temporarily, of many 
social conditions; but this is a universe ruled 
by Reason and the right drastic medicine has 
been prescribed, no placebos or palliatives.

Military training has a good effect on 
the physical and mental development 
of the individual, but this gain is coun-
teracted largely by physical disabilities 
arising from wounds and disease; and 
the life of excitement of the soldier, and 
the fact that all his wants are supplied 
for him, tend rather to sap his indepen-
dence and enterprise when he returns to 
civil life. From the biological point of view 
voluntary enlistment is a great evil, for it 
tends to perpetuate the less virile in the 
race, whereas compulsory service keeps the 
stamina of a community at a level.

According to the doctrine of evolution, 
when the ape discovered that his prehensile 
hand could hold a weapon or a missile, and 
he left the trees and roamed on the ground, 
his combativeness became progressive, 
and intellectual evolution then made him a 
man and increased his combative powers. 
If a grain of faith can remove a mountain, 
it seems to us that it requires a mountain 
of faith to believe that the ape became man 
as easily as the dogma of some out-and-out 
evolutionists assert. To use an Americanism, 
the ape was “up against a big proposition.” 
However that may be, there can be no doubt 
that it is moral evolution that will slowly 
lessen and fi nally suppress the combative 
instinct, and in the dim and distant future 
will produce that happy state of mankind 
when all will desire to give and not to take, 
and will “hang the trumpet in the hall and 
study war no more.” 
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