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ABSTRACT
In this viewpoint, we suggest that policymakers should prioritise health interventions by using evidence 
around health gain, impact on equity, health-system costs and cost-effectiveness. We take the example 
of the new cancer control agency in New Zealand, Te Aho o Te Kahu, and argue that its decision-making 
can now be informed by many methodologically compatible epidemiological and health economic 
analyses. These analyses span primary prevention of cancer (eg, tobacco control, dietary and physical 
activity interventions and HPV vaccination), cancer screening, cancer treatment and palliative care. 
The largest health gain and cost-savings from the available modelling work for New Zealand are seen in 
nutrition and tobacco control interventions in particular. Many of these interventions have potentially 
greater per capita health gain for Māori than non-Māori and are also found to be cost saving for the 
health sector. In summary, appropriate prioritisation of interventions can potentially both maximise 
health benefits as well as making best use of government funding of the health system. 

New Zealand now has the Cancer 
Control Agency Te Aho o Te Kahu 
(the ‘Agency’), which is committed 

to improving cancer control in the country. 
The Agency will need to determine its pri-
orities for cancer control interventions and 
to consider such issues as the potential for 
health gain and the timing of those health 
gains, the potential benefit of reducing 
health inequities and getting the best value 
for money from health-system expenditure. 
We use the development of the Agency to 
argue in this viewpoint for improved use of 
modelling-based evidence to inform deci-
sion-making. There is a lot of evidence from 
health and medical science research about 
which interventions work (eg, randomised 
control trials), but seldom is the impact pro-
jected onto populations in the future. This is 
a glaring omission in much policy-making, 
which can be partially rectified through the 
quantification and comparison of metrics 
for specified interventions. We showcase 

examples of modelling studies of many in-
terventions that could be taken into account 
in the Agency’s deliberations.

To illustrate available work for a New 
Zealand context, we extracted selected 
data from our online interactive league 
table (https://league-table.shinyapps.io/
bode3/). Specifically, we extracted metrics 
for a range of potential interventions, from 
primary prevention of cancer to cancer 
screening, management and treatment 
and palliation. This is detailed in Table 1, 
including where cancer control was not the 
major cause of the estimated health gain, 
but where it contributes to at least some 
of the health gain. For example, tobacco 
control interventions typically generate 
more health gain from preventing chronic 
respiratory disease than cancer prevention, 
but cancer prevention is still an important 
component of the benefit. We present health 
gain and cost results for interventions over 
the remaining lifetime of the population 

https://league-table.shinyapps.io/bode3/
https://league-table.shinyapps.io/bode3/


102

viewpoint

NZMJ 12 March 2021, Vol 134 No 1531
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

modelled (generally the 2011 New Zealand 
population), discounted at 3% to account for 
greater societal value placed on health gains 
closer in time (unless otherwise stated). 
Quality-adjusted life years (QALYs) gained 
and 95% uncertainty intervals are shown in 
Figure 1 below.

Results of 
methodologically 

comparable 
New Zealand 

modelling studies 
of cancer control

Primary prevention via tobacco 
control

As per Table 1, the “sinking lid on tobacco 
supply” intervention is estimated to result in 
health gains of approximately 282,000 QALYs 
or 64 QALYs per 1,000 people, although 
only 31% of the health benefits were due 
to cancer prevention.1 This intervention 
may have a much higher QALY gain per 
capita for Māori than for non-Māori (at 156 
versus 47 QALYs per 1,000 people gained, 
respectively).1 

Tobacco tax increases of 10% annually 
to 2031 have also been estimated to result 
in large health gains (57,500 QALYs, or 13 
QALYs per 1,000 people). All of the other 
tobacco control measures listed in Table 
1 are cost-saving. The tobacco control 
measures listed are also estimated to result 
in higher per capita health gains for Māori 
than for non-Māori.

To be clear, it typically takes some time 
before the health benefit of such primary 
preventive interventions to peak. While 
some health gains occur within a few years, 
for certain interventions (eg, a tobacco tax) 
the actual (large) peak in health gains occurs 
in about 50 years (all other things held 
constant).

Primary prevention via nutrition 
and physical activity

Large health gains could be achieved 
through the adoption of climate-friendly, 
plant-based eating patterns. For example, 
the adoption of a waste-free vegan diet was 
estimated to result in 1.46 million QALYs 
gained (331 QALYs per 1,000 people).2 Specif-

ically, the modelling included the prevention 
of 13 different diet-related cancers. This 
intervention was also estimated to be 
cost-saving and may have much higher 
per capita health gains for Māori than for 
non-Māori (508 versus 298 QALYs per 1,000 
people, respectively).2 Although the adoption 
of a waste-free vegan diet may only be 
considered feasible for a minority of the 
population, even just shifting diets to meet 
New Zealand dietary guidelines was esti-
mated to result in 1.02 million QALYs gained 
(232 QALYs per 1,000 people).2

A number of other dietary interven-
tions may also result in substantial health 
gains and health system cost savings. For 
example, a fruit and vegetable subsidy in 
combination with a sugar tax was estimated 
to result in 894,000 QALYs gained (751 per 
1,000 [undiscounted]).3 Other food taxes and 
subsidies (eg, just a sugar tax, just a fruit and 
vegetable subsidy) have also been assessed 
(Table 1) and, as was the case for the 
adoption of climate-friendly eating patterns, 
the modelling included the prevention of 13 
different diet-related cancers.3 

Most of the interventions related  
to nutrition and physical activity in  
Table 1 were estimated to be cost-saving, 
with the exception of weight-loss dietary 
counselling by nurses in primary care, mass 
media promotion of smartphone apps for 
weight-loss and mass media promotion 
of apps for physical activity. Most of the 
interventions presented in Table 1 may 
also result in higher per capita health gains 
for Māori than for non-Māori, with the 
exception of the mass media promotion of 
apps for weight-loss.4

Primary prevention: other domains
Of the other primary prevention measures 

presented in Table 1, an alcohol tax resulted 
in the highest health gains.5 This inter-
vention was only modelled for transport 
injury prevention, but it would be expected 
to help prevent a range of alcohol-related 
cancers. It also had relatively low costs, 
although if a broader societal perspective 
was taken there would be NZ$240 million 
savings due to the reduction of social harms. 
HPV vaccination programmes could also 
provide health gains,6,7 with a mandatory 
school-based girls’ programme estimated to 
be more cost-effective than a programme for 
both sexes.6
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Screening for cancer
Colorectal cancer screening has been 

estimated to result in health gains of approx-
imately 101,800 QALYs and was considered 
cost-effective.8 Helicobacter pylori (H pylori) 
faecal antigen and serology screening at 
the national level have been estimated to 
result in health gains of 15,300 and 14,200 
QALYs from stomach cancer prevention, 
respectively.9 Although H pylori screening 
programmes were estimated to achieve much 
less health gain than many other prevention 
programmes, the health benefits typically 
occur sooner and were cost-effective for 
Māori and Pacific people. Both H pylori 
faecal antigen and serology screening would 
potentially result in much higher per capita 
health gains for Māori than for non-Māori. 
However, serology screening was estimated 
to be more cost-effective, with a lower incre-
mental cost-effectiveness ratio (ICER) than 
faecal antigen screening. 

Low-dose CT screening for lung cancer 
was found to possibly be cost-effectiveness 
for Māori in our analysis (using a threshold 
of $45,000 per QALY gained, a rule of thumb 
of GDP per capita per QALY gained).10 An 
updated analysis using the same model11 
reported screening to be more cost-ef-
fective and also cost-effective for non-Māori. 
This model included NELSON randomised 
controlled trial (RCT) findings,12 assumed 
an equal Māori and non-Māori partic-
ipation in screening and assumed that 
low-dose CT screening achieves the same 
stage distribution as in RCTs (rather than 
a proportionate shift in stage distribution 
from New Zealand’s relatively poor current 
stage distribution). It is moot whether a 
low-dose CT screening programme in New 
Zealand can achieve equal coverage and the 
same stage distribution as in RCTs; the most 
sensible way forward may be a pilot study in 
New Zealand to test these assumptions.

Management and treatment of 
cancer

With regards to the interventions assessed 
for managing cancer treatment presented 
in Table 1, cancer care coordinators for 
colorectal cancer patients would likely result 
in the largest health gains (84 QALYs) and 
was the most cost-effective intervention. 
However, it is critical to note that these 
evaluations differ from those detailed above 

in that they are ‘just’ for people diagnosed 
with cancer in one year, and the health 
gains typically occur within several years 
rather than decades. If the intervention had 
been modelled every year for the next 20 
years, and if there had been no changes in 
other interventions (albeit this is unlikely) 
and no change in population size, then the 
health gains would be roughly 15 times 
greater (less than 20 due to discounting at 
3%). In addition, the intervention is likely 
to have higher per capita health gains for 
Māori than for non-Māori. The health equity 
evidence for the other interventions for 
managing cancer treatment was less clear.

Palliation
An economic evaluation of single-fraction 

(SFX) versus multiple-fraction (MFX) 
palliative radiotherapy for painful bone 
metastases in breast, lung and prostate 
cancer found that, although QALY gains 
were similar for SFX and MFX, the per 
patient costs were less for SFX.13 

Discussion
A particular strength of this ‘league table’ 

with these modelled cancer-related inter-
ventions is that all the modelling used 
similar epidemiological/costing data and 
generally the same modelling structure 
and methods (a proportional multistate 
lifetable, as stated in Table 1), albeit with 
some fairly minor differences for displaying 
some results (eg, costing in NZ$ 2011 vs 
2016 currency rates). Another strength is 
that there are interventions that span the 
full range of cancer domains from primary 
prevention to screening, treatment and 
palliation. 

Furthermore, modelling is typically far 
more feasible and lower cost than running 
RCTs in New Zealand (each with an asso-
ciated health economic analysis) for each 
plausible intervention. Indeed, RCTs are not 
readily feasible for studying certain policy 
interventions (eg, tobacco tax increases or 
changes to food industry practices).

In terms of the size of health benefits, 
primary prevention interventions tend to 
have much larger health gains (in QALYs) 
relative to screening, management and 
treatment and palliative interventions. 
However, prevention’s gains are usually 
many years later, and the population 
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Table 1: Impact of various cancer control interventions according to methodologically compatible BODE3 epidemiological and health economic 
modelling (all over the remaining life course of the modelled population, at 3% discount rate, NZ$ 2016; the published works in journals and 
league table provide uncertainty intervals; ordering of tabulated interventions is in terms of declining health gain within each subsection). 

Intervention  
(and references 
to full articles)

Health gain  
(QALYs)

Health  
system 
costs  
(NZ$ 2016 
unless 
stated  
otherwise) 

Heath sys-
tem costs 
per QALY 
gained (the 
incremen-
tal cost-ef-
fectiveness 
ratio: ICER)

Equity  
relevance  
(ratio of 
per capita 
health gain 
for Māori 
vs non-
Māori)

Comments

Primary prevention—via tobacco control

Sinking lid on 
tobacco supply1

282,000 -5.7 billion 
(saved)

Cost-saving 3.23 
(156 vs 47 
QALYs per 
1,000  
population)

The model includes 16 tobacco-related diseases including 
12 different cancers, cardiovascular diseases and respiratory 
conditions. Cancer prevention was around 31% of the health 
benefit (see Table S6 in the S2 Supplementary Text of Blakely 
et al. 201514). A proportional multistate lifetable (PMSLT) mod-
elling method was used. Of note is that BODE3 has modelled 
many other tobacco control interventions and only a few key 
examples are presented in this Table. 

Tobacco tax 
increases  
(10% annually  
to 2031)15 

57,500 -1.21 billion 
(saved)

Cost-saving 4.9
(191 vs 39 
QALYs per 
1000 popu-
lation)

As per above, the model includes 16 tobacco-related diseases 
and 12 cancers, with cancer prevention being around 31% of 
the health benefit. This is a well-established intervention in 
New Zealand—and such tax increases have run nearly every 
year for the past decade. PMSLT modelling method was used.

Promoting 
smartphone 
apps for smoking 
cessation16

6,760 -120.0 mil-
lion (saved)

Cost-saving 2.51 
(3.14 vs 
1.256 QALYs 
per 1000 
population) 

As per above, the model includes 16 tobacco-related diseases 
including 12 cancers. PMSLT modelling method was used.

Promotion of 
the Quitline for 
smoking cessa-
tion17

4,200 -87.9 mil-
lion (saved)

Cost-saving 2.99
(2.18 vs 
0.729 QALYs 
per 1000 
population) 

As per above, the model includes 16 tobacco-related diseases 
including 12 cancers. This is a well-established intervention 
that is already in place in New Zealand. PMSLT modelling 
method was used.

Primary prevention—via nutrition and physical activity

Adoption of 
climate-friendly 
eating patterns2

1.46 million -20.2 billion 
(NZ$2011, 
saved)

Cost-saving 1.70 These figures represent one selected diet scenario, specifi-
cally waste-free vegan (‘DG10’). The model included a range 
of dietary risk factors (including high intake of red meat, 
processed meat, sugar-sweetened beverages and sodium as 
well as low intake of fruit, vegetables and polyunsaturated 
fat) and 17 diseases associated with one or more dietary risks, 
including 13 cancers (endometrial, kidney, liver, oesophageal, 
pancreatic, thyroid, colorectal, breast, ovarian, gallbladder, 
head and neck, lung and stomach). PMSLT modelling method 
was used.
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Fruit and veg-
etable subsidy 
and sugar tax 
combined3

894,000* -11.0 billion
(US$2018, 
saved)

Cost-saving 1.55 (0% 
discount 
rate)

This work involved a number of different food taxes and sub-
sidies (eg, just a sugar tax, just a fruit and vegetable subsidy 
- see below). The modelling included the prevention of 13 
different diet-related cancers (see above). PMSLT modelling 
method was used.

Sugar tax3 697,000* -9.53 billion
(US$2018, 
saved)

Cost-saving 1.75 (0% 
discount 
rate)

The modelling included the prevention of 13 different di-
et-related cancers (see above). PMSLT modelling method was 
used.

Dietary salt 
reduction18 (salt 
substitution)

294,000 -1.57 billion 
(saved)

Cost-saving 1.33 
(163 vs 123 
QALYs per 
1000 popu-
lation)

This intervention modelling focused only on cardiovascular 
disease prevention. However, it would be expected to reduce 
stomach cancer (which dietary salt is a risk factor for), though 
this would be only a small part of the benefit relative to 
preventing heart disease. This is just one example of a dietary 
salt reduction intervention—many others have been mod-
elled by BODE3 (see the BODE3 website: https://www.otago.
ac.nz/wellington/departments/publichealth/research/bode3/
publications/index.html). PMSLT modelling method was used.

Fruit and vege-
table subsidy of 
20%3 

258,000* -2.21 billion
(US$2018, 
saved)

Cost-saving  0.98 (0% 
discount 
rate)

The modelling included the prevention of 13 different diet-re-
lated cancers (see Climate friendly eating patterns above). 
PMSLT modelling method was used.

Reformulation to 
reduce sugar in 
processed foods 
by 20%19

235,000 -4.53 billion
(saved)

Cost-saving 2.24 The modelling included the prevention of 10 different obesi-
ty-related cancers (endometrial, kidney, liver, oesophageal, 
pancreatic, thyroid, colorectal, breast, ovarian and gallblad-
der). PMSLT modelling method was used.

Junk food tax at 
8% (as used in 
Mexico)3 

156,000* -2.17 billion
(US$2018, 
saved)

Cost-saving 1.15 (0% 
discount 
rate)

The modelling included the prevention of 13 different diet-re-
lated cancers (see Climate friendly eating patterns above). 
PMSLT modelling method was used.

Increasing 
active transport 
(switching car 
trips under 5km 
to walking and 
cycling)20

112,000 -2.08 billion 
(NZ$2011, 
saved)

Cost-saving 0.06 – 6.83
(median = 
1.82; range 
of values 
depending 
on age 
group and 
sex)

Figures presented are for 100% uptake of the intervention. 
The modelling specifically included lung cancer, colorectal 
cancer, and breast cancer, although most of the health gains 
were from other non-cancer conditions. PMSLT modelling 
method was used.

Reformulation to 
reduce sugar by 
20% in non-alco-
holic beverages19

103,000 -1.98 billion 
(saved)

Cost-saving 2.52 The modelling included the prevention of 10 different obesi-
ty-related cancers (as per Reformation to reduce sugar above). 
PMSLT modelling method was used.

Table 1: Impact of various cancer control interventions according to methodologically compatible BODE3 epidemiological and health economic 
modelling (all over the remaining life course of the modelled population, at 3% discount rate, NZ$ 2016; the published works in journals and 
league table provide uncertainty intervals; ordering of tabulated interventions is in terms of declining health gain within each subsection) 
(continued).
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A cap on the size 
of single servings 
for sugar-sweet-
ened beverages21 

81,300 -1.69 billion 
(saved)

Cost-saving 3.14 
(44 vs 14 
QALYs per 
1000 popu-
lation)

This intervention included the prevention of 10 different 
obesity-related cancers (as per Reformation to reduce sugar 
above). A form of this intervention is in place in France. PMSLT 
modelling method was used.

Weight-loss 
dietary counsel-
ling by nurses in 
primary care22

250 38.3 million
(NZ$2011)

138,000
(NZ$ 2011)

1.4 This intervention included the prevention of 10 different 
obesity-related cancers (as per Reformation to reduce sugar 
above). An updated report on this intervention using more 
recent data is forthcoming from the BODE3 Team. However, 
the ICER estimated here would not typically be considered 
cost-effective. PMSLT modelling method was used.

Mass media pro-
motion of apps 
for weight loss4

44 2.09 million 47,800 1.00
(0.01 vs 
0.01 QALYs 
per 1000 
population)

This intervention included the prevention of 10 different 
obesity-related cancers (as per Reformation to reduce sugar 
above). An updated report on this intervention using more 
recent data is forthcoming from the BODE3 Team. PMSLT mod-
elling method was used.

Mass media 
promotion of 
smartphone 
apps for physical 
activity23

28 2.2 million
(NZ$2011)

81,000
(NZ$2011)

1.48 – 2.0 
(median = 
1.76; range 
of values 
depending 
on age 
group and 
sex) 

This invention included the prevention of two cancers related 
to physical inactivity: colorectal cancer and breast cancer. 
The ICER estimated here would not typically be considered 
cost-effective. PMSLT modelling method was used.

Primary prevention—other domains

Increasing alco-
hol tax5

640 200,000 5,900 
(for base 
case sce-
nario)

1.8 This intervention was only modelled for transport injury 
prevention, but it would be expected to help prevent a range 
of alcohol-related cancers ($3.6 million [m] saved in trans-
port injury costs, but $3.8m increase in cost of treating other 
diseases in added years of life, doesn’t include $240m savings 
due to reduction of other social harms). PMSLT modelling 
method was used.

HPV vaccination 
– girls & boys6

413 53.0 million 
(NZ$2011)

57,000 No results 
available by 
ethnicity 

The intervention was a school-based programme for both 
sexes aged 12 in 2011, with 73% coverage across ethnicities. 
This vaccination is now in place in New Zealand, but still with 
suboptimal uptake by both boys and girls. It is likely that the 
current ICER is more favourable than the one here due to 
PHARMAC probably getting a relatively lower vaccine price 
than used in this modelling. The model included 4 different 
cancers: cervical, anal, oropharyngeal, and vulvar. A Markov 
macro-simulation model was used.

Table 1: Impact of various cancer control interventions according to methodologically compatible BODE3 epidemiological and health economic 
modelling (all over the remaining life course of the modelled population, at 3% discount rate, NZ$ 2016; the published works in journals and 
league table provide uncertainty intervals; ordering of tabulated interventions is in terms of declining health gain within each subsection) 
(continued).
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HPV vaccination 
– girls7

382 31.1 million 32,400 No results 
available by 
ethnicity 

The intervention was a hypothetical mandatory school-based 
girls’ aged 12 in 2011 programme, with an opt-out provision 
and 93% vaccination coverage across all ethnicities. New 
Zealand has low coverage, with uptake of 47% in school-aged 
girls for three doses at the time of this study. The model in-
cluded 4 different cancers: cervical, anal, oropharyngeal and 
vulvar. A Markov macro-simulation model was used.

Screening for cancer 

Colorectal cancer 
screening8

102,000 293 million 2,930 The equity 
analysis in 
this study 
is now 
outdated 
due to 
increasing 
incidence in 
Māori. 

Since the data for this study were collected, the incidence 
of colorectal cancer in Māori has increased. Updating of this 
modelling work is currently underway by other New Zealand 
research teams. A Markov model was used.

Helicobacter 
Pylori faecal an-
tigen screening 
(national level)9

15,300 385 million 30,300 2.84 
(14.2 vs 5.0 
QALYs per 
1000 popu-
lation)

This intervention had slightly higher health gain than serol-
ogy testing (see the next row below). A Markov model was 
used.

Helicobacter 
Pylori serology 
screening (na-
tional level)9

14,200 600 million 25,700 2.91 
(13.7 vs 4.7 
QALYs per 
1000 popu-
lation)

Costs include $306 million in health system costs and $294 
million in intervention costs. A Markov model was used. An 
additional analysis of a specific programme just for Māori was 
estimated to be even more cost-effective.

Lung cancer 
screening10

1,950 285 million 154,000 (for 
base case 
scenario)

2.73 
(1.301 vs 
0.476 QALYs 
per 1000 
population)

A Markov macro-simulation stage shift model was used. Of 
note is a newly published analysis by another New Zealand 
team using the same basic model but with different screening 
parameters and various model refinements11 (see section 
Screening for cancer in the main text). 

Management and treatment of cancer 

Cancer care 
co-ordinators 
(colorectal can-
cer)24

84
(0.121 per 
capita)

1.7 million 
(2,400 per 
capita)

19,700 1.45
(0.171 vs 
0.118 QALYs 
per capita)

Cancer care coordinators are already in use in parts of New 
Zealand—but there may be scope for expanding this role. A 
discrete event simulation model was used.

Docetaxel versus 
paclitaxel in 
treatment of 
breast cancer25

10.13*
(per pa-
tient)

225,000 
(NZ$2011, 
per patient)

27,100
(NZ$2011, 
per patient)

Cost-effec-
tiveness 
did not vary 
significantly 
by ethnicity

These are the figures for weekly paclitaxel versus docetaxel. A 
Markov macro-simulation model was used.

Table 1: Impact of various cancer control interventions according to methodologically compatible BODE3 epidemiological and health economic 
modelling (all over the remaining life course of the modelled population, at 3% discount rate, NZ$ 2016; the published works in journals and 
league table provide uncertainty intervals; ordering of tabulated interventions is in terms of declining health gain within each subsection) 
(continued).



108

viewpoint

NZMJ 12 March 2021, Vol 134 No 1531
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Herceptin – tar-
geted for breast 
cancer26 

1.55 
(per pa-
tient)

71,600 (per 
patient)

46,200 
(per pa-
tient)

No results 
available by 
ethnicity

These figures represent the results for one selected age-
group, specifically the pooled results for the 25 to 44y age 
group (the group in which the per patient health gain is high-
est). A Markov macro-simulation model was used.

Cancer care 
co-ordinators 
(to improve use 
of tamoxifen for 
breast cancer)27

0.059 (per 
patient)

1,370 (per 
patient)

29,000 
(per pa-
tient)

Inadequate 
evidence 
to suggest 
treatment 
effect het-
erogeneity

These figures represent the mean results for one selected 
breast cancer subtype, specifically Regional ER+/PR-/HER2+ 
(worst prognosis). A Markov macro-simulation model was 
used.

Palliation

Single-fraction 
radiotherapy 
for palliation for 
prostate cancer13

0.0016 
(per 
patient, as 
compared 
to MFX)

-1,370
(saved per 
patient, as 
compared 
to MFX)

Cost-saving No results 
available by 
ethnicity.

While QALY gains were similar for single-fraction external 
beam radiotherapy (SFX) and multiple-fraction external beam 
radiotherapy (MFX), per patient costs were less for SFX. A 
Markov micro-simulation model was used.

Single-fraction 
radiotherapy 
for palliation for 
breast cancer13

0.0010 
(per 
patient, as 
compared 
to MFX)

-1400 
(saved per 
patient, as 
compared 
to MFX)

Cost-saving No results 
available by 
ethnicity.

While QALY gains were similar for single-fraction external 
beam radiotherapy (SFX) and multiple-fraction external beam 
radiotherapy (MFX), per patient costs were less for SFX. A 
Markov micro-simulation model was used.

Single-fraction 
radiotherapy for 
palliation for lung 
cancer13

0.0001 
(per 
patient, as 
compared 
to MFX)

-1,530
(saved per 
patient, as 
compared 
to MFX)

Cost-saving No results 
available by 
ethnicity.

While QALY gains were similar for single-fraction external 
beam radiotherapy (SFX) and multiple-fraction external beam 
radiotherapy (MFX), per patient costs were less for SFX. A 
Markov micro-simulation model was used.

* Health gain presented in the published paper as HALYs. HALYs are health-adjusted life-years and can be considered equivalent to QALYs in this case.

Table 1: Impact of various cancer control interventions according to methodologically compatible BODE3 epidemiological and health economic 
modelling (all over the remaining life course of the modelled population, at 3% discount rate, NZ$ 2016; the published works in journals and 
league table provide uncertainty intervals; ordering of tabulated interventions is in terms of declining health gain within each subsection) 
(continued).
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Figure 1: Health gains (QALYs) for selected cancer control interventions with 3% discounting (bars show 95% uncertainty intervals).

coverage of an intervention (eg, popula-
tion-wide or at-risk groups), intervention 
duration and discount rate can contribute 
significantly to the size of the health 
benefits. Primary prevention interventions 
are also more likely to be cost-saving for 
the health system, and so can potentially 
‘liberate’ government funds for other uses. 
In particular, there is a strong case for the 
prioritisation of enhancing tobacco control 
interventions (which are also compatible 
with the Smokefree 2025 Goal held by a 
succession of New Zealand governments). 
Furthermore, all of the tobacco control inter-
ventions included in Table 1 are estimated 
to result in greater per capita gain for Māori 
than non-Māori.

There is also a potentially strong case for 
investment in diet-related interventions. 
Improving nutrition is estimated to typi-
cally produce large health gains and to save 

costs (see Table 1). In addition, almost all 
of the dietary interventions included had 
higher per capita health gains for Māori 
than non-Māori. Nutrition interventions 
may also have many co-benefits that are 
not accounted for in the modelling work 
(eg, reduced damage to the environment 
from greenhouse gases and water pollution 
from more plant-based diets). Some of these 
nutrition interventions can have widespread 
public support depending on how they are 
framed. For example, a sugary drinks tax 
can potentially be highly favoured if the tax 
revenue is used to fund child health28 (eg, 
healthy school lunches).

However, there may be substantial 
political feasibility constraints with some 
tobacco, nutrition and alcohol control 
interventions. In comparison, for some 
other cancer prevention interventions there 
would probably be higher public support 
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(eg, raising the levels of HPV vaccination at 
school up to the higher levels observed for 
Australia and the UK). Improved targeting 
of cancer treatment by cancer subtype (eg, 
as per our study on Herceptin for breast 
cancer)26 is also likely to be fairly non-con-
troversial as it is an appropriate use of 
‘personalised medicine’ and makes best use 
of available resources.29,30

Possible next steps
Given this wealth of methodologically 

compatible data, we argue that agencies 
such as Te Aho o Te Kahu should give 
consideration to routinely using it in their 
decision-making processes. They will also 
need to bring other factors into the priori-
tisation process, as does PHARMAC, which 
has a prioritisation framework31 and which 
makes use of epidemiological and health 
economic modelling. In addition to consid-
ering health gain, health inequities, cost 
and cost-effectiveness, other key factors in 
prioritisation that health agencies need to 
consider include:

• Political commitment and, in 
particular, how health interventions 
rank compared to the major policy 
items competing for legislative time 
in Parliament. Political engagement 
can also be impacted by the ‘rescue 
prerogative’, whereby the benefits of 
identifiably sick individuals (eg, for 
access to new cancer medicines) are 
sometimes given political priority 
over saving statistical lives. Concern 
for this prerogative can be seen as a 
democratic government responding to 
the demands of its citizens, but it can 
also be seen as a driver of cost-inef-
fective use of government funds and a 
driver of inequities.

• Intervention feasibility (eg, espe-
cially where there is opposition from 
vested commercial interests as per the 
tobacco industry). 

• Upfront costs, which are especially 
relevant in the constrained COVID-19-
related fiscal environment. However, 
policymakers should ideally take a 
long-term view so that the benefits, 
which may peak decades in the 
future (eg, from tobacco control and 
improved nutrition), are accounted 
for.

• Co-benefits that are outside of a 
health-system perspective. These 
include impact of interventions on 
preventing income loss, preventing 
other societal harms (eg, the impact 
of alcohol on crime) and preventing 
greenhouse gases (eg, via dietary and 
transport-related interventions).

• Effect sizes from RCTs that are used 
(wherever possible) are obviously 
important for the robustness of model 
outputs. Where evaluations are 
based on effect sizes not generated 
from RCTs, it is important to note 
that modelling is typically far more 
feasible and lower cost than running 
RCTs in New Zealand; if the evaluation 
clearly shows the intervention is not 
cost-effective or highly cost-effective 
for plausible assumptions about key 
effect sizes, then no RCT is needed. 
However, if the result is equivocal, the 
imperative for RCTs (if possible and 
feasible to conduct) for critical input 
parameters increases. 

Agencies should consider commissioning 
additional analyses and looking at meth-
odologically compatible modelling results 
for Australian-based interventions (ie, also 
in our online league table that includes 
compatible New Zealand and Australian 
studies: https://league-table.shinyapps.io/
bode3/). 

Limitations of using models to 
inform decision-making

Although we favour the use of quanti-
fication and modelling studies to inform 
decision-making, we note important issues 
around uncertainty. Specifically, there is 
uncertainty around all modelling results, 
and we have attempted to quantify this  
in the 95% uncertainty intervals for all  
the key results, including the QALYs (see  
Figure 1), as well as the costs and ICERs 
(see the published papers referenced in 
Table 1). These papers also typically have 
sensitivity and scenario analyses that allow 
the reader to consider how the results 
may vary with different assumptions and 
parameter values. Nevertheless, there 
are additional areas of uncertainty that 
are harder to quantify, including model 
structure uncertainty (eg, in the ideal 
world different research teams would 

https://league-table.shinyapps.io/bode3/
https://league-table.shinyapps.io/bode3/


111

viewpoint

NZMJ 12 March 2021, Vol 134 No 1531
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

independently build models of the same 
interventions). There are also assumptions 
around business-as-usual trends, and such 
assumptions can be made less valid by 
sudden health and economic shocks (eg, as 
per the COVID-19 pandemic). And finally, 
for some hypothetical interventions (eg, 
a sinking lid on tobacco supply that has 

never been fully realised in any jurisdiction 
in the world) there are multiple unknowns 
that may go beyond the uncertainty esti-
mates we have made. Despite these issues, 
epidemiological and health economic 
modelling provides quantitative insights 
that should be the starting point to inform 
decision-making in our view.
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