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FOREWORD
Cardiovascular disease (CVD) and type 2 diabetes (T2D) are some of New Zealand’s biggest 
health challenges and among the leading causes of morbidity and mortality, reducing not 
only quality of life, but also the country’s productivity. It is not surprising then, that New 
Zealand’s healthcare expenditure has increased substantially over time, with both CVD and T2D 
considerable contributors to these healthcare costs. 

At the same time, 80% of heart disease, stroke and type 2 diabetes is preventable —  just by 
eliminating factors that are modifiable such as an unhealthy diet. Poor diet is the leading risk 
factor of lost health in New Zealand from morbidity and mortality; yet despite its importance, 
New Zealand diets generally fall short of the Eating Guidelines, including in fruit, vegetable and 
fibre intakes. 

There is solid scientific evidence that higher dietary fibre intake, particularly from grains, is 
associated with a substantial reduction in the prevalence of both CVD and T2D. The averted 
illness and deaths could translate into substantial economic gains, including additional 
productivity gains.

Grain consumption, the largest source of dietary fibre in the New Zealand diet, has room for 
improvement, given the evidence for the health benefits associated with whole and high fibre 
grains, and their importance in helping to increase the low fibre intakes among New Zealand 
adults. Public health messages that promote consumption of foods that are nutritious and a 
source of dietary fibre, are positive messages — and preferential to those that encourage people  
to limit particular foods or that penalise individuals.

Increasing the grain fibre intake of New Zealanders is expected to reduce the number of cases 
of CVD and T2D, resulting in substantial healthcare expenditure and productivity cost savings 
to the New Zealand government. The estimated potential annual savings – if only 5% of the 
population increased their intake, and by only about 2 grams per day of grain fibre – would result 
in compelling economic and health benefits. 

The results of this cost-of-illness analysis present an urgent case to address the social, 
environmental and economic barriers to increasing consumption of grain fibre, and to invest 
in policies that drive an increase in grain fibre consumption. These may include mass media 
campaigns, improving the food supply, working with retailers to provide nutrition information at 
point of sale, promoting high fibre grain foods, and nutrition education in workplaces, schools 
and communities. 

Nutrition Research Australia was commissioned by Kellogg New Zealand to undertake this research 
and we commend their thought leadership. It has also been a pleasure to work with Deloitte Access 
Economics and their Health Economics and Social Policy team to deliver a quality report, which has 
major implications for both the health of New Zealanders and the health of the economy.

Dr Flavia Fayet-Moore
Nutrition Research Australia
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1.

An ageing population and growing prevalence of 
chronic diseases including cardiovascular disease 
(CVD) and type 2 diabetes (T2D) are putting 
increased pressure on New Zealand healthcare 
expenditure. Improved health outcomes and 
economic savings can be realised through dietary 
changes and lifestyle modifications to reduce the 
risk of chronic disease. 

Consumption of grain fibre has been shown 
to reduce the risk of CVD and T2D. However, 
the majority of New Zealand adults do not meet 
the suggested target for dietary fibre intake 
recommended to reduce the risk of chronic disease. 

This research assessed the potential savings in 
healthcare expenditure and productivity costs 
associated with lower prevalence of CVD and T2D 
by using grain fibre to increase average daily intake  
of dietary fibre in New Zealand adults. 

A range of intake scenarios were assessed and 
consequent reductions in disease prevalence were 
modelled for 2016–17.  

This research demonstrates that if New Zealand 
adults use grain fibre to increase their intake of 
dietary fibre to target intake levels:

• The potential healthcare expenditure savings 
would be $52.0 million for CVD and $152.1 
million for T2D in 2016–17. The savings for 
CVD would represent approximately 0.32% of 
the $16.2 billion of total New Zealand health 
expenditure and savings for T2D would be 

around 0.94% of health expenditure (The 
Treasury, 2017).

• The potential productivity cost savings were 
estimated to be $112.6 million for CVD, or 0.04% 
of New Zealand’s $270 billion gross domestic 
product (GDP), and $290.6 million for T2D  
(0.11% of GDP) (Statistics NZ, 2017). 

• The potential health improvements and 
economic savings associated with increased 
intake of grain fibre emphasise the need to 
evaluate public health strategies for increasing 
grain fibre intake. 

Current situation 

There are considerable costs to New Zealand 
due to cardiovascular disease (CVD) and type 2 
diabetes (T2D). Using data from a published study 
by Lal et al (2012), it was estimated that healthcare 
expenditure on CVD was $359.4 million and on 
T2D, $461.3 million in 2016–17 (Lal et al, 2012).  

Considering the substantial costs of these 
conditions and interventions, including dietary 
modifications; reducing the risk of CVD and T2D 
will be important in addressing rising healthcare 
spending on these conditions. 

In particular, consumption of grain fibre as part of a 
fibre-rich diet has been associated with a reduced 
risk of CVD and T2D. However, it was found that 
New Zealanders’ average daily intakes of dietary 
fibre are lower than the adequate and target values.  

EXECUTIVE 
SUMMARY
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The National Health and Medical Research Council 
(NHMRC) and New Zealand Ministry of Health  
(NZ MoH) advise both an adequate daily dietary 

fibre intake level (‘adequate intake’), as well as a 
higher level which is recommended for chronic 
disease risk reduction (‘target intake’) (Table 1). 

Average intake Adequate intake Target intake

Males 22.8 30 38

Females 17.9 25 28

Source: UO and MoH, 2011; NHMRC & NZ MoH 2006a; NHMRC & NZ MoH 2006b

Note: ‘Adequate intake’ is based on the Adequate Intake (AI) advised by the NHMRC & NZ MoH, which is set at the median 
for dietary fibre intake in Australia and New Zealand. ‘Target intake’ is based on the Suggested Dietary Target (SDT) which 
is defined as a level of intake to reduce chronic disease risk. The SDT for dietary fibre is equivalent to the 90th percentile of 
population intake.

Table 1: Dietary fibre intake by New Zealand adults (grams per day)

Approach

This research used a cost of illness analysis to 
estimate the potential healthcare expenditure 
and productivity cost savings from reduced cases 
of CVD and T2D that could arise if New Zealand 
adults used grain fibre to increase their intake of 
total dietary fibre. The analysis involved four steps:

(1) determining levels of dietary fibre intake and 
prevalence of CVD and T2D in New Zealand

(2) calculating the potential reduction in CVD and 
T2D prevalence under several identified scenarios

(3) calculating the healthcare expenditure and 
productivity costs associated with CVD and T2D

(4) calculating the total expected savings in 
healthcare expenditure and productivity costs 
under each scenario (‘the Results’). 

The analysis examined a number of scenarios where 
grain fibre is used to increase adults’ average daily 
intake of dietary fibre to different levels, including:

• A ‘10% increase’ above current average intake
• An increase to ‘adequate intake’ levels
• An increase to ‘target intake’ levels
 
Scenarios were analysed by gender, NZ deprivation 
quintiles (NZDep), and percentiles (10th, 50th and 
90th) of population intake  — which provide an 
estimate of the range of dietary fibre intake levels 
across the New Zealand population, from the 
lowest 10% to the highest 90%. Various population 
uptake rates were modelled, to account for the 
fact that realised benefits will depend on the share 
of the New Zealand adults who achieve increases 
in grain fibre intake. 

These included universal (100%), optimistic (50%), 
pessimistic (15%) and very pessimistic (5%) rates of 
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CVD Universal (100%) Optimistic (50%) Pessimistic (15%)
Very pessimistic 

(5%)

10% higher 8.1 4.0 1.2 0.4

Adequate 29.1 14.6 4.4 1.5

Target 52.0 26.0 7.8 1.2

T2D Universal (100%) Optimistic (50%) Pessimistic (15%)
Very pessimistic 

(5%)

10% higher 23.5 11.7 3.5 1.2

Adequate 85.4 42.7 12.8 4.3

Target 152.1 76.1 22.8 7.6

Source: Deloitte Access Economics analysis 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase to 
‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day.

Table 2: Potential healthcare expenditure savings from increased 
grain fibre intake, based on level of population uptake (NZD $m)

uptake. It is likely that a significant period of time 
would pass between increases in grain fibre intake 
and associated reductions in rates of CVD and T2D 
in the population. 

Accordingly, the analysis assumed that increases  
in intake had occurred sufficiently far in the past  
such that the potential reductions in CVD and 
T2D were fully realised in 2016–17. All results are 
presented for the 2016–17 financial year, unless 
stated otherwise. 

Findings

Table 2 shows the potential healthcare expenditure 
savings for CVD and T2D from increased grain 
fibre intake, broken down by level of increase and 
population uptake.  As shown in the table, even if 
just 5% of New Zealand adults used grain fibre to 

increase dietary fibre intake by 10%, the potential 
savings would be approximately $404,000 for CVD 
and $1.2 million for T2D.

Potential cost savings for CVD 
and T2D could reach $607 
million per year at target levels.
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CVD Universal (100%) Optimistic (50%) Pessimistic (15%)
Very pessimistic 

(5%)

10% higher 18.0 9.0 2.7 0.9

Adequate 64.8 32.4 9.7 3.2

Target 112.6 56.3 16.9 5.6

T2D Universal (100%) Optimistic (50%) Pessimistic (15%)
Very pessimistic 

(5%)

10% higher 44.7 22.3 6.7 2.2

Adequate 161.2 80.6 24.2 8.1

Target 290.6 145.3 43.6 14.5

Source: Deloitte Access Economics analysis 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase to 
‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day.

Table 3: Potential productivity cost savings from increased grain 
fibre intake based on level of population uptake (NZD $m)

The potential indirect cost savings from increased 
productivity are shown in Table 3. This includes 
costs associated with absenteeism, presenteeism, 
premature death, and reduced labour force 
participation by people with CVD and T2D. 

As shown in Table 4, on average across the adult 
population, at universal levels, a one gram daily 
increase in grain fibre consumption would ultimately 
result in annual healthcare expenditure savings of 
$4.0 million for CVD and $11.5 million for T2D, plus 
productivity savings of $8.8 million for CVD and 
$21.7 million for T2D in 2016–17. This equates to 
$46 million in total for every 1 gram of extra grain 
fibre consumed.
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Given the substantial potential savings, there is 
a clear case to explore policies targeted towards 
increasing grain fibre intake in New Zealand.  
Successful interventions will be those that reach 
a large audience, result in sustained behavioural 
change, and are cost-effective. Potential public 
health interventions are numerous and could include:

• mass media campaigns 
• nutrition education in workplaces, schools  

and communities
• working with industry to improve the  

food supply
• promoting high fibre grain foods
• working with retailers to provide nutrition 

information at point of sale
 
The potential benefits estimated in this 
research need to be compared to the costs 
of such interventions to government, industry 
and consumers, on a case-by-case basis. The 
success of interventions will also depend on 
how they increase grain fibre intake, along with 
other nutrients in the diet. Overall, interventions 
that involve population-wide approaches and 
community mass media campaigns, are most likely 

to be cost saving to the health sector (Cobiac et al, 
2013).  Intensive nutrition education and delivery 
of positive health messages have also been shown 
to be effective at increasing dietary fibre intake at 
the individual level (Ma et al, 2015), but incur more 
cost.  Notwithstanding, nutrition interventions in 
workplaces and supermarkets, and the majority of 
individually targeted behaviour change interventions 
are considered least likely to be cost-effective 
(Cobiac et al, 2013).

Future initiatives could also include developing 
dietary targets specific to grain fibre, regularly 
monitoring population intakes through nutrition 
surveys, and introducing evidence-based health 
claims to support consumers in making  
healthier choices.  

This report represents an important step in 
understanding and quantifying the potential health 
and economic benefits of increasing grain fibre 
intake.  To our knowledge, this is the first such 
study in New Zealand.  It is hoped the findings 
of this report will help establish grain fibre as a 
key component of future policies to improve the 
nutrition and health of New Zealanders.  

CVD Universal 
(100%)

Optimistic 
(50%)

Pessimistic 
(15%)

Very pessimistic 
(5%)

Total direct healthcare expenditure savings  4.0 2.0 0.6 0.2

Total indirect productivity cost savings 8.8 4.4 1.3 0.4

T2D Universal 
(100%)

Optimistic 
(50%)

Pessimistic 
(15%)

Very pessimistic 
(5%)

Total direct healthcare expenditure savings  11.5 5.8 1.7 0.6

Total indirect productivity cost savings 21.7 10.9 3.3 1.1

Source: Deloitte Access Economics analysis 

Table 4: Potential healthcare expenditure savings among  
New Zealand adults for each 1g increase in intake of grain fibre, 
based on level of population uptake (NZD $m)
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Adding just 1g of 
grain fibre to New 
Zealanders’ daily 
diet could result 
in $46 million in 
savings per year.
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2.

Cardiovascular disease and Type 2 Diabetes at a global level

Chronic diseases such as cardiovascular disease 
(CVD), cancer, chronic respiratory diseases and 
diabetes are the largest cause of death worldwide. 
The World Health Organisation (WHO) has 
described chronic disease as ‘the health challenge 
of this century’ and reported that they were 
responsible for more than 36 million, or nearly two 
in every three (63%), of all deaths in 2008 alone 
(WHO, 2011). That is more than one death due to 
chronic disease every second (WHO, 2011), and this 
is expected to rise (WHO, 2013). There are major 
financial and social costs associated with the rising 
incidence of chronic disease, and the global costs 
related to the chronic disease epidemic has been 
said to dwarf all other health costs (WHO, 2003).

Cardiovascular diseases are disorders of the heart 
and blood vessels and include ischaemic heart 
disease and stroke. Collectively, CVD are the 

BACKGROUND

world’s number one killer, with 17.5 million people 
dying from CVD every year, equivalent to nearly 
1 in 3 (31%) of all deaths (WHO, 2016a). In the ten 
years from 2006-16, there was a 14.5% increase 
in the number of deaths from CVD worldwide 
(Collaborators, 2017).

Type 2 Diabetes (T2D) occurs when the body 
cannot effectively use insulin, commonly resulting 
in hyperglycaemia, or high blood sugar. Over time, 
this can cause serious and devastating health 
consequences, and is a major cause of blindness, 
kidney failure, heart attack, stroke and lower limb 
amputation (WHO, 2016b). Worldwide, 8.5% of all 
adults have the disease (WHO, 2016b). Diabetes 
was the direct cause of 1.5 million deaths in 2016, 
and in the ten years from 2006–16, there was a 31% 
increase in the number of deaths from diabetes 
worldwide (Collaborators, 2017).

CVD accounts for a third of all deaths in New Zealand.

T2D is the underlying cause of approximately 2 in 100 deaths in New Zealand.
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The impact of CVD and T2D on 
health and the economy in NZ
In New Zealand, chronic diseases account for more 
than 80% of all deaths (National Health Committee, 
2007) and are the leading cause of mortality, 
morbidity, unequal health outcomes (MoH, 1999) 
and total loss of health (MoH, 2016a). They are 
regarded as the major challenge for New Zealand’s 
health system (MoH, 2009).

Annually, one in three (33%) deaths in New 
Zealand are caused by cardiovascular disease, 
making it the single leading cause of death in 
the country (MoH, 2016b). It is estimated that 
172,000 people in New Zealand are living with heart 
disease (MoH, 2015a) and that a New Zealander dies 
from the disease every 60 minutes (MoH, 2016b). 
Ischaemic heart disease and stroke combined 
account for 11% of the total illness, disability and 
premature mortality in New Zealand (IHME, 2015), 
and CVD accounts for 2-3% of all hospitalisations  
for people over the age of 35 years (MoH, 2015b). 

Diabetes is also reaching epidemic proportions. 
An estimated 203,000 adults (6.8%) in New Zealand 
had type 2 diabetes in 2014–2015, a significant 
increase from the previous year (MoH, 2015a). 
Diabetes was the underlying cause of 790 deaths 
(2.5%) in New Zealand in 2014 (MoH, 2016b). It is 
suspected that there have been more than 53,000 
new cases of diabetes in New Zealand from 2010 
to 2016, equivalent to 1 more person with diabetes 
every hour (MoH, 2017a). It is predicted that there 
will be close to 400,000 New Zealanders living with 
T2D in 2021, including those undiagnosed (Diabetes 
New Zealand and PricewaterhouseCoopers, 2007).

There is a marked association between socio-
economic status (SES) and health in New Zealand. 
People living in more socioeconomically deprived 
areas report poorer health, a greater unmet need 
for healthcare, and significantly higher levels 
of most health risk factors, including smoking, 
hazardous drinking, inadequate vegetable and 
fruit intake and physical inactivity (MoH, 2016c). 
Prevalence of T2D and ischaemic heart disease 
is higher among more disadvantaged groups. 

In 2014–2015, 12.2% of adults aged 25 years or 
older from the most deprived neighbourhood 
quintile had T2D, compared to 3.7% of adults in 
the least deprived neighbourhood quintile (MoH, 
2015a). For ischaemic heart disease, 6.1% of adults 
in the most deprived neighbourhood quintile 
had ischaemic heart disease, compared to 3.9% 
of adults in the least deprived neighbourhood 
quintile (MoH, 2015a). The differential prevalence 
of the disease among vulnerable groups such as 
those in the lowest SES raises the urgent need 
for tailored, targeted government policies and 
interventions.

New Zealand’s healthcare expenditure is increasing 
at an alarming rate, likely in part due to increasing 
chronic disease and an ageing population 
(National Health Committee, 2007). From 1992 
to 2010, public health expenditure increased by 
an average of 5.1% per year, far exceeding the 
average annual population growth rate of 1.3% 
over the same time period (MoH, 2012a). In just  
10 years from 1999–2000 to 2009–2010, total 
health expenditure in New Zealand increased  
by 60%; from $12.2 billion in 1999–2000 to  
$19.9 billion in 2009–2010 (MoH, 2012a). 

CVD and T2D contribute considerably to this health 
expenditure. In 2006, total healthcare expenditure 
in New Zealand, including aged care and laboratory 
tests, was $526 million for T2D, and $504 million  
for stroke and ischaemic heart disease combined 
(Lal, Moodie, Ashton, Siahpush, & Swinburn, 2012). 
The total current health expenditure for T2D has 
been predicted to reach $1.77 billion (in 2006 
dollars) in 2021-2022 (MoH, 2009).

In addition to the direct healthcare expenditure, 
CVD and T2D also have indirect economic costs 
related to the loss of productivity that need to 
be considered. It is estimated that a person with 
diabetes generates 2.5 times the hospital costs of a 
person without diabetes, but that the indirect costs 
are also 2.5 times greater (Report of the Health 
Committee, 2007). Therefore, reducing the risk of 
CVD and T2D, even by marginal amounts, would 
have a major impact on improving the health and 
productivity of New Zealanders.
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Reducing CVD and T2D

The promising news is that these chronic diseases 
are largely preventable. It is thought that up to 
80% of heart disease, stroke and T2D could be 
prevented by eliminating four shared and modifiable 
risk factors: unhealthy diet, tobacco use, physical 
inactivity and the harmful use of alcohol (WHO, 
2008). It is well established that these risk factors 
can each be targeted by simple governmental 
measures, such as the implementation of public 
awareness programmes (WHO, 2013). 

The World Health Organisation has developed a 
2013–2020 Global Action Plan for the prevention 
and control of chronic diseases that includes 
reducing modifiable risk factors and underlying 
social determinants through the creation of  

health-promoting environments (WHO, 2013). 
Modest reductions in modifiable risk factors for CVD 
and T2D would result in a major improvement in 
health, but also productivity. 

In New Zealand, there are a range of programs and 
initiatives to support healthy eating, including Eating 
Guidelines for New Zealand adults, a voluntary 
health star rating system, free fruit for lower SES 
schools, and a chronic disease prevention program 
called Healthy Families NZ (MoH, 2017b).  
However, funding for public health promotion 
initiatives to improve diet is limited, yet poor diet 
has been quantified as being the leading risk factor 
of lost health in New Zealand from morbidity and 
mortality (MoH, 2016a).
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The state of the adult  
New Zealand diet
Eating Guidelines for New Zealanders are to enjoy 
foods from the four food groups: vegetables and 
fruit; grain foods, mostly whole grain and those 
naturally high in fibre; milk and milk products, mostly 
low and reduced fat; and legumes, nuts, seeds, 
fish and other seafood, eggs, poultry and/or red 
meat with the fat removed (MoH, 2015c). Despite 
the importance of diet as a modifiable risk factor 
for both CVD and T2D, the New Zealand diet falls 
short of these national dietary recommendations. 
Results from the 2015-16 New Zealand Health Survey 
reported that at least one-third of the population fell 
short of the daily recommendations for vegetables 
(3 serves) and for fruit (2 serves), and that only two in 
five adults (40%) met the recommendations for both 
fruit and vegetables (MoH, 2016c). Results from the 
latest 2008–09 New Zealand Adult Nutrition Survey 
reported that whilst many New Zealanders eat 
bread as a source of grain; most adults had refined 
grain bread, and only 10-14% of adults usually ate 
heavy-grain bread, which has the highest amount of 
whole grains (University of Otago and MoH, 2011). 
At the same time, New Zealand adults were frequent 
consumers of sugary drinks, with 30% of men and 
17% of women having soft or energy drinks three 
times or more a week (University of Otago  
and MoH, 2011). 

There is a strong association between diet and 
socio-economic status in New Zealand, with those 
living in the most socioeconomically deprived 
areas less likely to meet vegetable and fruit 
recommendations, more likely to eat white (refined 
grain) bread, and more likely to be hazardous 
drinkers (University of Otago and MoH, 2011).

As a consequence of the nation’s failure to eat 
according to the Eating Guidelines, the intake of 
dietary fibre in New Zealand is sub-par. Results 
from the 2008–09 New Zealand Adult Nutrition 
Survey reported a mean fibre intake of 20.3 grams 
per day; 22.8 grams for men and 17.9 grams for 
women (University of Otago and MoH, 2011).  
This is well below the suggested dietary target 

of 38 grams for men and 28 grams for women to 
reduce risk of chronic disease (NHMRC and NZ 
MoH, 2006b) as well as the adequate intake level 
of 30 grams for men and 25 grams for women 
(NHMRC and NZ MoH, 2006a).

The leading source of dietary fibre in the New 
Zealand diet comes from grain-based foods 
(University of Otago and MoH, 2011). Bread was the 
single largest contributor (17%), followed by grains 
and pasta (8%), breakfast cereals (7%) and bread-
based dishes (5%). Vegetables (16%), potatoes, 
kumara and taro (12%) and fruit (12%) were also 
among the leading fibre contributors. A recent 
study in Australia reported that a greater intake 
of the Australian Dietary Guidelines cereal (grain) 
food group, was directly associated with higher 
daily fibre intakes among adults (Fayet-Moore et al, 
2017), and given the similarities in eating habits and 
top sources of fibre in the diet, a similar association 
is likely for New Zealand.
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Grain fibre intake is an 
important modifiable risk 
factor of CVD and T2D

The gap between eating recommendations and 
consumption patterns strengthens the need 
and urgency for strategies that encourage the 
consumption of nutrient-dense, health-promoting 
foods and diets, particularly those that are linked  
to the greatest reduction in CVD and T2D rates.

Increasing population dietary fibre intake is a key 
evidence based diet-related strategy to reduce CVD 
and T2D risk. There is established scientific evidence 
that higher dietary fibre intake is associated with a 
significant reduction in both diseases (Pereira et al, 
2005; Schulze et al, 2007; InterAct, 2015; Priebe et al, 
2008; Threapleton et al, 2013). 

A 2013 meta-analysis of 22 cohort studies 
(Threapleton et al, 2013) found that total dietary 
fibre consumption was inversely associated with  
the risk of CVD. It reported a 9% lower risk of CVD 
per 7-gram increase in daily dietary fibre intake.  
A similar reduction is observed for T2D. A 2015 
meta-analysis of 19 cohort studies reported a  
9% lower risk of T2D per 10-gram increase in 
dietary fibre intake (InterAct, 2015).

When the source of dietary fibre is examined, 
such as from vegetable, fruit or grain foods, the 
risk reduction is far greater for grain fibre than 
from fruit or vegetable fibre for T2D (Schulze et 
al, 2007, InterAct, 2015), and also possibly greater 
for coronary heart disease (Pereira et al, 2005; 
Threapleton et al, 2013). There was a 25% risk 
reduction in T2D per 10-gram increase in daily 
increase in grain fibre intake (InterAct, 2015) and 
an 8% risk reduction in CVD per 7-gram increase in 
daily grain fibre intake (Threapleton et al, 2013). 

While the encouragement of fruit and vegetable 
consumption are likely well known to be health 
promoting, there is significant confusion 
surrounding the health benefits of grain-based 

foods in New Zealand. It was reported from a 
survey of 706 New Zealanders that there is low 
awareness around what constitutes a whole grain 
food, and that 17% of women and 8% of men avoid 
grain foods due to reasons including ‘weight loss’, 
‘to follow a healthy diet’ and ‘to avoid bloating’  
(Cereal Partners Worldwide, 2015). Targeted 
intervention strategies around whole grain or high 
fibre grain food consumption may therefore be 
more susceptible to attitude change; and when 
combined with their fibre density and popularity, 
means they may hold great potential for increasing 
total dietary fibre intake at a population level. 

The role of grain fibre in 
reducing our health burden

Not only are the potential health benefits 
considered when recommending population 
strategies to improve diets, but also the financial 
implications, such as the economic burden for the 
treatment and management of chronic diseases, 
and the productivity losses as a direct result of 
chronic disease.

In Canada and Australia, recent cost-of-illness 
analysis revealed that the potential economic 
savings attributable to a reduction in CVD and 
T2D following increased intakes of grain fibre up 
to target dietary fibre levels are substantial. These 
economic savings were estimated to be up to CAD 
$1.3 billion in CVD costs and CAD $718.8 million 
in T2D costs in Canada (Abdullah et al, 2015) and 
up to AUD $1.6 billion in CVD costs and AUD $1.7 
billion in T2D costs in Australia (Fayet-Moore et al, 
2018). In New Zealand, given the low current levels 
of dietary fibre intake and the high prevalence of 
CVD and T2D, the economic burden is also likely 
to be substantial. However, no such estimates 
exist. Due to differences in lifestyle, environment, 
food availability, population demographics 
and differences in the health care system and 
associated costs, there is a need for New Zealand-
specific estimates on the economic burden of low 
fibre intake.
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In Canada and Australia, 
recent cost-of-illness analysis 
revealed that the potential 
economic savings attributable 
to a reduction in CVD and T2D 
following increased intakes of 
grain fibre up to target dietary 
fibre levels are substantial.

The purpose of this research was to quantify the 
potential economic savings, in terms of healthcare 
expenditures and productivity costs, which would 
result from increased grain fibre consumption. 
These savings are determined using a modelling 
analysis that estimates the reduced rates of CVD 
and T2D expected from increasing intakes of  
grain fibre.

We propose that these potential cost savings are 
substantial, and call on policy makers within the 
New Zealand Government to consider innovative, 
evidence based and cost-effective strategies to 
increase grain fibre intake at a population level; 
particularly for those in lower SES groups and with 
low intakes of dietary fibre.  Such strategies are 
not only likely to bring substantial savings to the 
New Zealand economy; they are also expected to 
save lives.
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A cost of illness analysis was conducted to assess 
the potential cost savings in healthcare expenditure 
and productivity associated with lower prevalence 
of cardiovascular disease (CVD) and type 2 diabetes 
(T2D) resulting from New Zealand adults using grain 
fibre to increase their total dietary fibre intake. The 
analysis examined savings by gender, NZ deprivation 
quintiles, percentiles of population fibre intake, as 
well as various levels of population uptake.  

Our approach to estimating reductions in health 
expenditure was based on calculating the average 
cost per case of CVD and T2D in 2016–17 and 
applying this to the potential number of cases  
that could be averted from increased intake of 
grain fibre. 

Based on data from published meta-analyses, 
the number of cases averted was estimated by 
assuming that a one-gram increase in grain fibre 
reduces the risk of CVD by 1.1% and T2D by 2.5% 
(Threapleton, 2013; InterAct Consortium, 2015).

Potential savings were calculated for total healthcare 
expenditure as well as, separately, for hospital 
inpatient services, outpatient, GP and allied health 
services, and prescription pharmaceuticals. The 
analysis also assessed the indirect costs of lost 
productivity to society arising from CVD and T2D.  

These included costs associated with absenteeism, 
presenteeism, premature death, and reduced labour 
force participation.

A range of scenarios were assessed for using grain 
fibre to increase total dietary fibre intake, including 
a 10% increase, an increase to adequate dietary 
fibre levels (‘adequate intake’), and an increase to 
dietary fibre levels recommended for reducing the 
risk of chronic disease (‘target intake’) as defined by 
the NHMRC & NZ MoH. 

In summary, the analysis involved four steps,  
which are described in detail below: 

(1) determining levels of dietary fibre intake and 
prevalence of CVD and T2D in New Zealand; 

(2) calculating the potential reduction in CVD and 
T2D prevalence under the identified scenarios; 

(3) calculating the healthcare expenditure and 
productivity costs associated with CVD and T2D; 
and

(4) calculating the total expected cost savings in 
healthcare expenditure and productivity under 
each scenario (‘the Results’).

3.
METHODS
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Table 5: Average dietary fibre intake in New Zealand (grams per day)

Source: UO and Ministry of MoH, 2011

Overall 10th percentile 50th percentile 90th percentile

Men 22.8 15.1 22.0 31.4

Women 17.9 12.1 17.4 24.1

Step 1: Determining levels of dietary fibre intake and 
prevalence of CVD and T2D in New Zealand

Average intake of dietary fibre was estimated to 
be 22.8 grams per day for men and 17.9 grams per 
day for women in 2008–09 based on data from 
the 2008/09 New Zealand Adult Nutrition Survey 
(University of Otago and MoH, 2011). Intake of 
dietary fibre by New Zealand deprivation (NZDep) 
quintiles was also reported and used in the analysis, 
as an indicator of socioeconomic status. Dietary 
fibre intake varied by NZDep, with the most 
deprived quintile consuming, on average, 22.3 and 
16.8 grams of dietary fibre per day for males and 
females, respectively compared to 24.2 and 18.0 
grams per day for males and females, respectively 
for those in the least deprived quintile. 

Overall, average levels of dietary fibre intake in  
New Zealand are lower than the recommended 
values.  The NHRMC advises that adequate daily 
dietary fibre intake for New Zealand is 30 grams 
per day for men and 25 grams per day for women 

Dietary fibre intake in  
New Zealand

(‘adequate intake’) (NHMRC and NZ MoH, 2006a).   
For chronic disease risk reduction, the suggested 
dietary target for fibre intake is 38 grams per day for 
men and 28 grams per day for women, defined as 
‘target intake’ levels (NHMRC and NZ MoH, 2006b). 

Fibre intake was also assessed by percentiles  
(10th, 50th and 90th) of population fibre intake in our 
research. This provides an assessment of the range 
of dietary fibre intake across the New Zealand 
population, from the lowest 10% to the highest 
90%. These data were reported in the 2008/09 
New Zealand Adult Nutrition Survey (UO and MoH, 
2011). As shown in Table 5, the lowest percentile 
consumed, on average, 15.1 and 12.1 grams per 
day for men and women, respectively. The highest 
percentile consumed 31.4 and 24.1 grams per day, 
on average, for men and women, respectively. 
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Disease prevalence for CVD and T2D in 2016–17 
was derived from the New Zealand Health Survey 
conducted by the New Zealand Ministry of Health 
(MoH, 2016c). For CVD, data on prevalence (and 
health expenditure) is available for two categories 
of CVD — ischaemic heart disease and stroke. 
Therefore, this analysis is limited to these two main 
types of CVD. Prevalence of CVD is estimated 
for the population of 15 years of age and over, 
while the prevalence of T2D is estimated for the 
population of 25 years of age and older. 

Disease prevalence was also estimated by the 
New Zealand Index of Deprivation (NZDep), an 
area based measure of socioeconomic position 
or deprivation constructed from census data 
relating to income, home ownership, employment, 
qualifications, family structure, housing, access to 
transport and communications (White et al, 2008)a.

Table 6: Estimated prevalence of CVD and T2D in New Zealand,  
in 2016–17

Prevalence Persons 95% CI*

CVD 234,971 185,720 – 295,510

Males 131,041 103,574 – 164,802 

Females 103,931 82,146 – 130,707 

T2D 207,889 171,141 – 254,086

Males 113,167 93,163 – 138,315 

Females 94,722 77,978 – 115,771

*95% confidence interval; source: 2014-15 NZ Health Survey

Table 6 shows projected prevalence in 2016–17, 
which was derived using Statistics New Zealand 
Estimated Resident Population to determine the 
rate of growth in the New Zealand population 
and applying this to the prevalence of CVD 
and T2D in 2015–16 (Statistics New Zealand, 
2017b). We applied a rate of growth of 2.32%, 
which represents the growth in New Zealand’s 
population from the end of June quarter 2016 to 
the end of June quarter 2017.

Table 7 shows disease prevalence by NZDep, 
which was derived from the 2015-16 New Zealand 
Health Survey (MoH, 2016c).  These estimates 
were used in the analysis to calculate the potential 
healthcare expenditure and productivity cost 
savings by NZDep quintile.    
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Prevalence of CVD and T2D in 
New Zealand

aWhile an update of the NZDep is available from 2013, the Nutrition Survey is reported based on the NZDep2006 index, 
therefore all results reported in this analysis apply to the NZDep2006 index.  
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Table 7: Estimated prevalence of CVD and T2D in New Zealand by 
NZDep, in 2016–17

Prevalence Persons Males Females

CVD 234,971 131,041 103,931

Quintile 1 (least deprived) 37,965 21,173 16,792

Quintile 2 44,121 24,606 19,515

Quintile 3 38,991 21,745 17,246

Quintile 4 59,512 33,189 26,323

Quintile 5 (most deprived)  54,382 30,328 24,054

T2D 207,889 113,167 94,722

Quintile 1 (least deprived) 24,149 13,146 11,003

Quintile 2 37,798 20,576 17,222

Quintile 3 41,998 22,862 19,136

Quintile 4 48,297 26,291 22,006

Quintile 5 (most deprived) 55,647 30,292 25,355

Source: New Zealand Health Survey, 2015-16

Step 2: Calculating the potential reduction in CVD and T2D 
prevalence under the identified scenarios 

Scenarios for increased  
intake of grain fibre

Three separate scenarios were modelled to 
evaluate the effects of higher levels of grain  
fibre consumption. All scenarios assumed that 
grain fibre is used to increase average intakes  
of dietary fibre for New Zealand adult men  
and women. 

The first scenario reflects healthcare expenditure 
and productivity cost reductions associated with 
CVD and T2D when grain fibre is used to increase 
average daily intakes of dietary fibre to adequate 
intake levels of 30 grams per day and 25 grams per 
day for men and women, respectively, as defined 
by the NHRMC (2014). This scenario represents 
increases of 31.6% and 39.7% above the average 
daily intake by men and women, respectively. 
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Table 8: Scenarios and key parameters used in the analysis

Estimating the potential 
reduction in CVD and T2D 
prevalence

Parameter Men Women Source

Average daily fibre intake (grams per day) 22.8 17.9 UO & MoH, 2011

10% higher intake (grams per day) 25.1 19.7 -

Adequate fibre intake (grams per day) 30.0 25.0 NHMRC & NZ MoH, 2006a

Target fibre intake (grams per day) 38.0 28.0 NHMRC & NZ MoH, 2006b

CVD risk reduction per 1 gram grain fibre 
intake (%)

1.1 1.1 Threapleton et al, 2013

T2D risk reduction per 1 gram grain fibre 
intake (%)

2.5 2.5 InterAct Consortium, 2015

The second scenario evaluated savings in healthcare 
expenditure and productivity costs when grain fibre 
is utilised to increase daily intakes of dietary fibre 
to target intake levels of 38 grams per day for men 
and 28 grams per day for women, as recommended 
by the NHRMC (2016b) for reducing the risks of 
chronic disease. This scenario represents increases 
of 66.7% and 56.4% above the average daily intake 
by men and women, respectively. The third scenario 
calculated potential healthcare expenditure and 

productivity cost savings when grain fibre is used to 
increase total intake of dietary fibre by 10% for men 
and women. The third ‘10% higher intake’ scenario 
provides an example of a more conservative 
increase in grain fibre consumption, which 
could potentially be an interim target for dietary 
interventions in the short to medium term.

Table 8 summarises the key parameter values used 
in the analysis.

To estimate the reduction in prevalence of T2D 
from increased grain fibre consumption, we applied 
estimates of disease risk reduction from InterAct 
Consortium (2015). The research estimated a 25% 
reduction in the risk of T2D for a 10-gram average 
daily increase in grain fibre (RR = 0.75, 95% CI: 
0.65-0.86), based on a meta-analysis of prospective 
studies. Similarly, the risk reduction for CVD was 
based on data from a systematic review and meta-
analysis of cohorts by Threapleton et al (2013). 

1

2

3

4

5

6

7

There, grain fibre was found to reduce the risk of 
CVD by 11% for a 10-gram average daily increase 
(RR = 0.92, 95% CI: 0.84 to 1.00). 

Based on these data, we estimated the number 
of cases averted by assuming that New Zealand’s 
prevalence of CVD and T2D would be lower by 
2.5% and 1.1% respectively for each one-gram 
increase in grain fibre intake.  It is noted that there 
is likely to be a time delay between an increase 
in grain fibre intake and the corresponding 
reductions in the prevalence of CVD and T2D. The 
scenarios were modelled assuming that grain fibre 
intake had been increased sufficiently far in the 
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Table 9: Estimated number of cases averted and reduction in 
disease prevalence 

Approximately 19,000 cases of CVD and 38,000 cases of T2D 
could be averted with a daily increase of 7 grams of grain fibre.

past so that potential reductions in CVD and T2D 
were fully realised in 2016–17. 

Table 9 shows the estimated number of CVD and 
T2D cases averted under each scenario together 
with the estimated reduction in disease prevalence.  
The number of cases averted was estimated by 
multiplying the daily increase in fibre intake  

(in grams) under each scenario by the estimated 
prevalence reduction per gram (1.1% for CVD and 
2.5% for T2D), and then by the estimated prevalence 
of CVD and T2D (Table 9). The reduction in disease 
prevalence was then calculated by dividing the 
estimated number of cases averted by the total 
prevalence of CVD and T2D.

10% higher Adequate Target

CVD 

Men 3,259
(1.4%)

10,651 
(4.5%)

22,183
(9.4%)

Women 2,021 
(0.9%)

8,372
(3.6%)

11,802
(5.0%)

Persons 5,208
(2.3%)

19,023
(8.1%)

33,984
(14.5%)

T2D 

Men 6,372 
(3.1%)

21,152 
(10.2%) 

43,785
(21.1%)

Women 4,187 
(2.0%)

17,332
(8.3%)

24,436
(11.8%)

Persons 10,559
(5.1%)

38,484
(18.5%)

68,221 
(32.8%)

Source: Deloitte Access Economics analysis  
Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase to 
‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day. 
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Step 3: Calculating the healthcare expenditure and 
productivity costs associated with CVD and T2D

Healthcare expenditure 

Our approach to estimating reductions in health 
expenditure was based on calculating the average 
expenditure per prevalent case for CVD and T2D 
in 2016-17. Lal et al (2012) have estimated total 
costs for CVD and T2D across inpatient, outpatient, 
general practice, allied health, and pharmaceuticals 
in New Zealand in 2006. Healthcare costs included 
both private and public sector costs. To estimate 
health system expenditure (i.e. the public sector 
component), we excluded the private sector 
component, which was estimated to account for 
approximately 20.8% of total health expenditure in 
2006/07 (MoH, 2010). 

In 2006, CVD and T2D accounted for $272.8 million 
and $350.1 million, respectively in healthcare 
expenditure across hospital inpatients, outpatients, 
GPs, allied health and pharmaceuticals (excludes 
aged care and laboratory tests).  We then accounted 
for rates of inflation by multiplying this healthcare 
expenditure by the growth in the health index, which 
is a measure of the change in average health prices 
from year to year at the national level (Statistics NZ, 
2017c). Table 10 shows the estimated healthcare 
expenditure in 2016–17 from these calculations.  
The same calculations were also applied for the 
sub-categories of health expenditure (i.e. hospital 
inpatients, outpatients, GPs and allied health 
services and prescription pharmaceuticals). 

The expenditure per case was estimated by 
dividing the total healthcare expenditure by the 
number of prevalent cases. As shown in Table 11, 
the expenditure per case was estimated for total 

healthcare expenditure as well as, separately, 
hospital inpatient services, outpatient, GP and allied 
health services, and pharmaceutical expenditure.

Table 10: Estimated healthcare expenditure of CVD and T2D  
in New Zealand (NZD $m), in 2016–17

Source: Lal et al, 2012

Expenditure category CVD T2D

Total direct healthcare expenditure  359.4 461.3

Hospital inpatient services 199.3 27.1

Outpatient, GP and allied health 49.6 291.0

Prescription pharmaceuticals 110.5 143.2
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Expenditure on healthcare in New Zealand is 
financed from both public (79.2%) and private 
(20.8%) sector sources (MoH, 2010). In considering 
the results of this analysis, the potential savings 

could be realised in both the public and private 
funding sectors.   

Table 11: Estimated healthcare expenditure per case of CVD and 
T2D in New Zealand (NZD $), 2016–17

Source: Deloitte Access Economics analysis

Expenditure category Persons Males Females

CVD 

Total direct healthcare expenditure 1,529.73 1,528.53 1,531.25

Hospital inpatient 848.37 924.60 752.25

Outpatient, GP, allied health  210.98 183.22 245.99

Prescription pharmaceuticals 470.38 420.71 533.00

T2D 

Total direct healthcare expenditure 2,219.01 2,268.95 2,159.35

Hospital inpatient 130.53 140.27 118.89

Outpatient, GP, allied health  1,399.68 1,468.17 1,317.86

Prescription pharmaceuticals 688.80 660.50 722.60

CVD & T2D cost 
the economy

per year in 
direct healthcare 

expenditure

$820 million
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Indirect (productivity) costs 

The analysis also assessed the indirect costs of lost 
productivity to society arising from mortality and 
morbidity of CVD and T2D. This included: 

• absenteeism, where workers are absent from 
work due to CVD or T2D; 

• presenteeism, representing lost productivity 
due to people attending work while they are 
experiencing poor health; 

• premature death, resulting in lost productivity 
and lifetime earnings of workers who die 
prematurely because of CVD or T2D; and 

• reduced labour force participation, which 
includes lost productivity associated with lower 
levels of employment due to people having 
CVD and T2D. 

Due to limited research relating to productivity 
costs of CVD and T2D in the New Zealand context, 
indirect costs were calculated using data from 
previous research and modelling by Deloitte 
Access Economics, which calculated costs of lost 
productivity and premature death per prevalent 
case of CVD (Deloitte Access Economics, 2014) and 
diabetes (types I and II) (Access Economics, 2005) 
in Australia. Due to limitations in the availability of 
data by type of diabetes, the productivity costs 
relate to both type I and II diabetes. It is noted that 
the prevalence of T2D comprises 86.2% of the total 
prevalence of diabetes (ABS, 2015), and hence the 
productivity costs per case of diabetes was used to 
approximate the costs for T2D specifically. 

Access Economics (2005) and Deloitte Access 
Economics (2014) estimated the impact of CVD 
and diabetes, respectively, on productivity, 
including reduced employment, absenteeism and, 
presenteeism. The authors used a human capital 
approach to estimate productivity losses from 
people with CVD or diabetes compared to the 
general population. Employment activity by people 

with CVD and diabetes were derived using available 
data from the National Health Survey (ABS, 2002) 
and the Disability, Ageing and Carers Survey (ABS, 
2013), respectively. The productivity loss from 
people who die prematurely was estimated based 
on the assumption that if they had lived, the person 
would have earned an average annual income up 
until their retirement at the same rate as the age-
standardised general population. This represents 
the discounted lost lifetime earnings. 

The costs of presenteeism for CVD were calculated 
based on previous research on presenteeism for 
stroke, due to limitations in available data for CVD 
as a whole (Deloitte Access Economics, 2013).  
This used a similar methodology to that described 
previously for diabetes. Stroke contributed to 
approximately 14.5% of the total prevalence of 
CVD (ABS, 2015).  All productivity costs were 
inflated to 2015-16 figures using growth in the ABS 
Wage Price Index over the previous years (ABS, 
2016). This was a growth rate of 2.3% for 2014–15 
and 2.1% for 2015–16.

The productivity costs per case (Table 12) 
were calculated by dividing the total estimated 
productivity costs for CVD and T2D by the 
prevalence of each disease. It is noted that the 
Access Economics (2005) report was based on a 
prevalence estimate for CVD of 3.2 million, based 
on results of the National Health Survey, 2002.  
Differences in the prevalence estimate arise from 
different categorisation of CVD. The present analysis 
uses the definition of CVD in terms of ‘Total heart, 
stroke and vascular diseases’ (ABS, 2015), while 
the 2005 Access Economics Report includes ‘Total 
diseases of the circulatory system’ and includes 
conditions such as haemorrhoids, varicose veins and 
cardiac murmurs and sounds (Access Economics, 
2005). For the prevalence of diabetes, an estimate 
of 1.1 million people in 2014 was used based on 
the results of the 2011–12 National Health Survey, 
inflated using the ABS Wage Price Index (ABS, 2016). 

Productivity costs for New Zealand were then 
estimated from the derived productivity costs per 
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Table 12: Estimated productivity cost per case of CVD and T2D in 
New Zealand (NZD $), 2016–17

case for Australia calculated as described above.  
We adjusted these costs to New Zealand dollars 
using purchasing power parity in 2015/16, and 
then applied the differences in wages (average 
weekly earnings) between Australia (ABS, 2017) 
and New Zealand (Statistics New Zealand, 2017d) 
for the working age population.  The difference 
in wages between New Zealand compared to 
Australia was estimated at between 67.4% for 
women in the 15 to 64-year age group, up to 

Total productivity cost savings from absenteeism, 
presenteeism, and reduced labour force 
participation were then calculated by applying the 
cost per case to the prevalence of CVD and T2D.  
Due to limitations in published data, a cost per 

82.2% for men in the 25 to 64-year age group.  
Given the prevalence estimates for CVD were 
calculated based on the population aged 15 years 
and older while T2D was based on the population 
aged 25 years and older, the applicable 
proportion of AWE was applied to the relevant 
population group.  We then inflated these costs 
to 2016–17 figures using the difference in the 
consumer price index over the period June 2016 
to June 2017 (Statistics NZ, 2017). 

*Per prevalent case. Source: Deloitte Access Economics analysis   
#Based on presenteeism costs for stroke; Deloitte Access Economics 203

Cost category Cost per case ($)*

CVD

Total indirect costs 35,396.73

Reduced employment 764.54

Premature death 32,960.32

Absenteeism 33.39

Presenteeism# 1,638.48

T2D

Total indirect costs 4,037.73

Reduced employment 1,026.10

Premature death 198.92

Absenteeism 230.50

Presenteeism# 2,582.22

prevalent case was not available separately by 
gender or socioeconomic status.

Table 13 shows the estimated productivity costs of 
CVD and T2D in New Zealand in 2016–17.
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Table 13: Estimated productivity costs of CVD and T2D in  
New Zealand (NZD $m), 2016–17
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Expenditure category CVD T2D^

Total indirect costs  855.1 870.0

Reduced employment 174.7 205.6

Premature death 298.4 44.3

Absenteeism 7.6 50.8

Presenteeism* 374.4* 569.2

*Based on presenteeism costs for stroke; Deloitte Access Economics, 2013
^ Based on data for type I and II diabetes.
Source: Access Economics, 2005; Deloitte Access Economics, 2014
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Costs of premature deaths  
from CVD and T2D 

To quantify the total potential cost savings of 
premature death from CVD, data was used from a 
dose–response meta analysis conducted by Kim et 
al (2016), who estimated a 9% reduction in the risk 
of CVD mortality from a 10 gram per day increase 
in total dietary fibre intake (RR = 0.91, 95% CI: 
0.88 to 0.94).  The reduced risk of death from CVD 
associated with grain fibre intake was reported by 
Hajishafiee et al (2016), comparing different levels 
of grain fibre intake (n = 10 studies) (RR=0.82, 95% 
CI: 0.78-0.86). As Kim et al (2016) reported the 
relative risk based on dose-response studies, this 
result was applied to this analysis.  However, it is 
noted that the mortality risk reduction as reported 
by Kim et al (2016) is for total dietary fibre, not for 
grain fibre. 

The risk reduction reported by Kim et al (2016) was 
extrapolated to indicate a 0.9% reduced risk of 
CVD mortality per 1g increase in grain fibre intake. 
This risk reduction was applied against the number 
of deaths from CVD, as reported in Ministry of 
Health Mortality Data Tables 2014 publication 
(MoH, 2016b).  The number of deaths with CVD 
(ischaemic heart disease and cerebrovascular 
diseases) as the underlying cause was 3,946 men 
and 4,253 women (8,199 persons) in 2014 (MoH, 
2016b). The number of deaths from CVD in 2016–
17 was derived using New Zealand Demographic 
Statistics to determine the rate of growth in the 
New Zealand population and applying this to the 
number of deaths from CVD reported by MoH 
in 2014 (Statistics NZ, 2017b). This provided an 
estimated 4,313 men and 4,589 women (8,902 
persons) who died from CVD in 2016-17. 

The cost of premature death in Australia was derived 
from Access Economics 2005 and was divided by the 
estimated number of deaths from CVD to provide 
an estimate of the potential cost per premature 
death. The potential number of deaths that could be 
averted with higher fibre intake was calculated by 
applying a risk reduction of 0.9% per 1-gram increase 
in dietary fibre intake derived from Kim et al (2016). 

There were no published data from systematic 
literature reviews or meta-analyses available on 
the reduced risk of death from diabetes associated 
with increased fibre intake. Instead, the cost of 
premature deaths averted from increased grain 
fibre intake was estimated using the relationship 
between prevalence and mortality of T2D, applied 
against the number of prevalent cases averted. The 
productivity cost of premature death from diabetes 
(both type I and type II) was derived from Deloitte 
Access Economics (2014) and used to represent the 
cost of premature death for T2D. 

As above, we adjusted these costs to New Zealand 
dollars using purchasing power parity in 2015/16, 
and then applied the differences in wages (average 
weekly earnings) between the two countries. We 
then inflated these costs to 2016–17 figures using 
the difference in the consumer price index over the 
period June 2016 to June 2017 (Statistics NZ, 2017).

Therefore, the productivity cost of premature death 
per prevalent case of CVD was estimated to be 
NZD $32,857. The productivity cost of premature 
death per prevalent case of T2D was estimated 
to be NZD $198 per person, which was applied to 
the estimated number of prevalent cases averted 
(0), to derive potential productivity cost savings of 
premature death. 
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Estimated total cost to 
the economy of both 
CVD and T2D is $2.5 

billion per annum.
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4.

Healthcare  
expenditure savings 

Table 14 and Table 15 summarise the potential 
healthcare expenditure savings for CVD and  
T2D when grain fibre is utilised to increase  
average dietary fibre intake to adequate, 
target and 10% higher levels. It was estimated 
that healthcare expenditure on CVD could be 
lowered by $8.1 million from 10% higher intake, 
$29.1 million from adequate intake levels, and 
up to $52.0 million from target intake levels for 
chronic disease risk reduction. For T2D, potential 
healthcare expenditure savings were estimated  
to be $23.5 million, $85.4 million and $152.1  
million when grain fibre is utilised to increase 
intake to 10% higher, adequate and target  
intake levels, respectively.

Healthcare expenditure savings 
by gender and NZDep quintile

As shown in Table 14 and Table 15, in general, 
potential healthcare expenditure savings would be 
greater among the most deprived quintiles (NZDep 
quintiles 4 and 5). However, this relationship is not 
observed across all groups. For example, in the 10% 
higher scenario for CVD, higher expenditure savings 
were realised in the 5th quintile than in the 4th 
quintile. This arises because the prevalence of both 
CVD and T2D does not always decrease linearly for 
higher NZDep quintiles. For example, the prevalence 
of CVD is higher in NZDep quintile 4 than in quintile 
5. Similarly, the prevalence of CVD was higher in 
quintile 2 than in quintile 3. Other than these two 
examples, the prevalence of CVD and T2D is seen to 
increase with higher (more deprived) NZDep. 

RESULTS
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Table 14: Healthcare expenditure savings for CVD by gender 
and NZDep with increased intake of grain fibre (NZD $m)

Source: Deloitte Access Economics analysis 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day.

Fibre intake Total Quintile 1
(least deprived)

Quintile 2 Quintile 3 Quintile 4 Quintile 5 
(most deprived)

Males

10% higher 5.0 0.9 1.0 0.8 1.2 1.1

Adequate 16.3 2.1 2.6 2.9 4.8 3.9

Target 33.9 4.9 5.9 5.8 9.3 8.0

Females

10% higher 3.1 0.5 0.6 0.5 0.8 0.7

Adequate 12.8 2.0 2.2 1.8 3.5 3.3

Target 18.1 2.8 3.2 2.7 4.9 4.5

Persons

10% higher 8.1 1.4 1.6 1.4 1.9 1.8

Adequate 29.1 4.0 4.7 4.7 8.3 7.2

Target 52.0 7.7 9.0 8.5 14.1 12.5

Greater healthcare expenditure savings for both CVD and  
T2D are realised in the most deprived groups and in males 
more than females.
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Table 15: Healthcare expenditure savings for T2D by gender 
and NZDep with increased grain fibre intake (NZD $m) 

Source: Deloitte Access Economics analysis 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day. 

Fibre intake Total Quintile 1
(least deprived)

Quintile 2 Quintile 3 Quintile 4 Quintile 5
(most deprived)

Males

10% higher 14.5 1.8 2.8 2.9 3.2 3.8

Adequate 48.0 4.3 7.2 10.4 12.8 13.2

Target 99.3 10.3 16.6 20.7 24.8 27.0

Females

10% higher 9.0 1.1 1.7 1.9 2.0 2.3

Adequate 37.4 4.2 6.1 6.4 9.5 11.2

Target 52.8 5.9 8.9 9.5 13.1 15.3

Persons

10% higher 23.5 2.9 4.5 4.8 5.2 6.1

Adequate 85.4 8.5 13.4 16.8 22.3 24.5

Target 152.1 16.2 25.5 30.3 37.8 42.3

Healthcare expenditure savings 
by percentile of fibre intake

Table 16 and Table 17 show the potential healthcare 
expenditure savings for men and women by 
percentile of fibre intake — 10th, 50th and 90th. 
People in the lowest 10th percentile have the lowest 
average intake of dietary fibre, and hence this group 
has the highest potential disease risk reduction and 
healthcare expenditure savings from increasing 

consumption to adequate and target intake levels. 
However, for the 10% higher scenario, the reverse 
association can be seen since the increased intake 
of grain fibre is calculated as being 10% higher than 
the average intake for each percentile. The analysis 
indicates that potential healthcare expenditure 
savings for CVD range from $6.3 million, up to $78.8 
million, if grain fibre was utilised to increase intake 
of dietary fibre by 10%, and to target intake levels, 
respectively, in the lowest 10th percentile of fibre 
intake in the New Zealand population.
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Table 16: Healthcare savings for CVD by percentile of fibre intake 
with increased intake of grain fibre (NZD $m)

Source: Deloitte Access Economics analysis 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase to 
‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day.

Fibre intake 10th percentile 
(lowest)

50th percentile 
(median)

90th percentile 
(highest) 

Males

10% higher 3.3 4.8 6.9

Adequate 35.6 15.9 1.7

Target 50.7 35.5 15.0

Females

10% higher 3.0 3.3 4.2

Adequate 20.9 13.5 2.1

Target 28.1 18.8 7.0

Greater healthcare expenditure savings are realised in groups 
with the lowest fibre intakes that have to eat more fibre to 
meet targets. 

Persons

10% higher 6.3 8.1 11.1

Adequate 56.5 29.4 3.8

Target 78.8 54.2 22.1
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Table 17: Healthcare savings for T2D by percentile of fibre  
intake with increased intake of grain fibre (NZD $m)

Fibre intake 10th percentile 
(lowest)

50th percentile 
(median)

90th percentile 
(highest) 

Males

10% higher 9.7 14.0 19.8

Adequate 95.7 52.5 7.6

Target 138.3 103.8 45.7

Females

10% higher 6.1 8.8 12.2

Adequate 66.6 39.5 8.1

Target 81.6 54.8 20.7

Persons

10% higher 15.8 22.8 32.1

Adequate 162.3 91.9 15.7

Target 200.9 158.6 66.5

Source: Deloitte Access Economics analysis 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8-2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1-7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day. 

Healthcare savings by category 
of healthcare expenditure

Table 18 shows that hospital inpatient services, 
followed by prescription pharmaceuticals, 
contributed to the largest expenditure saving 
for CVD, while outpatient, GP and allied health 
services, followed by prescription pharmaceuticals 
contributed to the largest expenditure saving 
for T2D. The result follows the higher relative 
expenditure of hospital inpatient services and 

prescription pharmaceuticals per case of CVD and 
higher outpatient, GP and allied health services, 
followed by prescription pharmaceuticals for T2D. 
The average expenditure per prevalent case for 
hospital inpatient services for CVD was higher for 
males compared to females. For T2D, hospital 
inpatient, and out-patient, GP and allied health 
services were higher for males compared to 
females. Consequently, healthcare expenditure 
savings were higher for males compared to females 
for both CVD and T2D.
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Table 18: Categories of potential healthcare expenditure savings 
from increased grain fibre intake (NZD $m)

Source: Deloitte Access Economics analysis 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day. 

CVD 10% higher Adequate Target

Hospital inpatient 4.5 16.1 29.4

Males 3.0 9.8 20.5

Females 1.5 6.3 8.9

Outpatient, GP, allied health 1.1 4.0 7.0

Males 0.6 2.0 4.1

Females 0.5 2.0 2.9

Pharmaceutical 2.4 8.9 15.6

Males 1.4 4.5 9.3

Females 1.0 4.4 6.3

Total 8.1 29.1 52.0

T2D 10% higher Adequate Target

Hospital inpatient 1.4 5.0 9.0

Males 0.9 3.0 6.1

Females 0.5 2.0 2.9

Outpatient, GP, allied health 14.9 53.9 96.5

Males 9.4 31.1 64.3

Females 5.5 22.8 32.2

Pharmaceutical 7.2 26.5 46.6

Males 4.2 14.0 28.9

Females 3.0 12.5 17.7

Total 23.5 85.4 152.1
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Healthcare expenditure  
savings by population uptake

Analysis was undertaken to assess the potential 
healthcare expenditure and productivity cost 
savings if varying shares of the New Zealand 
population increased their grain fibre intake. 
Population uptake analysis was conducted 
using universal, optimistic, pessimistic and very 
pessimistic rates of uptake, based on findings from 
previous research (Abdullah et al, 2015). 

Universal fortification assumes a 100% success rate, 
which, while unlikely to be achieved in the short 
term, provides an indication of the total potential 
savings that could be realised. The optimistic 
rate assumed a 50% uptake as a medium-term, 
pragmatic estimate. The pessimistic and very 
pessimistic success rates were set at 15% and 5% 

respectively, and represent a less positive but more 
realistic short-term estimate. The resulting impact 
on healthcare expenditure was modelled for the 
2015–16 financial year. This included sub-group 
analysis by gender and NZDep quintiles. 

Table 19 shows the potential healthcare 
expenditure savings that could be realised if 
varying shares of the New Zealand population 
increased their grain fibre intake. Under the 
‘very pessimistic’ rate of uptake (based on only 
5% of the population increasing their intake of 
grain fibre), healthcare expenditure savings from 
reaching target intake levels were estimated to 
be $2.6 million for CVD and $7.6 million for T2D. 
The universal (100%) rate of uptake for the target 
scenario results in savings of $52.0 million and 
$152.1 million for CVD and T2D respectively. 

Table 19: Potential healthcare expenditure savings from increased 
grain fibre intake, based on level of population uptake (NZD $m)

Source: Deloitte Access Economics analysis 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day. 
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CVD
Universal 
(100%)

Optimistic
(50%)

Pessimistic 
(15%)

Very pessimistic
(5%)

10% higher 8.1 4.0 1.2 0.4

Adequate 29.1 14.6 4.4 1.5

Target 52.0 26.0 7.8 2.6

T2D
Universal 
(100%)

Optimistic
(50%)

Pessimistic 
(15%)

Very pessimistic
(5%)

10% higher 23.5 11.7 3.5 1.2

Adequate 85.4 42.7 12.8 4.3

Target 152.1 76.1 22.8 7.6
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Table 20 shows the potential healthcare expenditure 
savings for each category of healthcare expenditure 
for every one gram increase in grain fibre intake, 

CVD
Universal 
(100%)

Optimistic
(50%)

Pessimistic 
(15%)

Very pessimistic
(5%)

Hospital inpatients 2.2 1.1 0.3 0.1

Outpatient, GP and allied health 0.6 0.3 0.08 0.03

Prescription pharmaceuticals 1.2 0.6 0.2 0.06

Total direct healthcare expenditure  4.0 2.0 0.6 0.2

T2D
Universal 
(100%)

Optimistic
(50%)

Pessimistic 
(15%)

Very pessimistic
(5%)

Hospital inpatients 0.7 0.3 0.1 0.03

Outpatient, GP and allied health 7.3 3.7 1.1 0.4

Prescription pharmaceuticals 3.6 1.8 0.5 0.2

Total direct healthcare expenditure  11.5 5.8 1.7 0.6

Table 20: Potential healthcare savings among New Zealand  
adults for each 1g increase in intake of grain fibre, based on  
level of population uptake (NZD $m)

Healthcare expenditure savings 
per gram increase in grain fibre 
consumption

Source: Deloitte Access Economics analysis

by population uptake. If the entire New Zealand 
population increased their intake of grain fibre 
by one gram per day, total direct healthcare 
expenditure savings for CVD are estimated to  
be $4.0 million, and $11.5 million for T2D. 

At universal levels, every extra gram of grain fibre consumed 
could potentially save $15.5 million per year in direct healthcare 
expenditure savings.
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Productivity savings 
Table 21 summarises the potential indirect cost 
savings from increased productivity to society 
arising from lower prevalence and, consequently, 

mortality and morbidity of CVD and T2D arising 
from higher grain fibre intake. 

CVD 10% higher Adequate Target

Reduced employment 4.0 14.1 25.6

Premature death 5.4 19.8 31.0

Absenteeism 0.2 0.6 1.1

Presenteeism* 8.5 30.3  54.9

Total 18.0 64.8 112.6

T2D 10% higher Adequate Target

Reduced employment 9.1 37.6 53.1

Premature death 2.4 8.2 16.2

Absenteeism 2.7 9.5 18.1

Presenteeism 30.5 105.9 203.2

Total 44.7 161.2 290.6

Table 21: Potential productivity savings from increased grain fibre 
intake (NZD $m)

Source: Deloitte Access Economics analysis

*Based on presenteeism cost savings for stroke. 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase to 
‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day. 
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Productivity cost savings for CVD were calculated to 
be $18.0 million for a 10% higher intake of grain fibre, 
$64.8 million from adequate intake levels, and $112.6 
million at target intake levels. For T2D, the potential 
savings from increased productivity range from $44.7 
million, $161.2 million and $290.6 million for 10% 
higher, adequate and target intakes, respectively. 

Shown in Table 21, the greatest contribution to 
potential productivity savings came from reduced 
presenteeism for both CVD and T2D, followed by 
premature deaths averted for CVD and reduced 
employment for T2D, for all levels of increased 
grain fibre intake.

The primary driver of the higher productivity costs 
for T2D compared to CVD is the more than two-fold 
higher risk reduction for T2D (2.5% per 1-gram grain 
fibre) than that for CVD (1.1%).  

In addition, there are two limitations in the 
availability of data that could also have contributed 
to the lower productivity savings for CVD compared 
to T2D. Firstly, as noted previously, the results for 
presenteeism for CVD are based on calculations 
for stroke only, therefore this figure may be 
conservative and not represent all the total potential 
savings from presenteeism for CVD. 

A final consideration in comparing these results 
is the differences in methodologies employed for 
estimating the costs of premature deaths averted, 
as noted previously. For CVD, this method was 
based on literature relating to the reduced risk 
of death from increased intake of dietary fibre, 
while for T2D, the method involved estimating a 
relationship between prevalence and mortality.
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Table 22: Productivity savings for CVD by NZDep quintiles with 
increased intake of grain fibre (NZD $m) 

Potential productivity savings by 
NZDep quintile

Fibre intake Total Quintile 1  
(least deprived)

Quintile 2 Quintile 3 Quintile 4 Quintile 5  
(most deprived)

Males

10% higher 11.2 1.9 2.2 1.8 2.7 2.6

Adequate 36.6 4.6 5.8 6.6 10.8 8.8

Target 76.1 11.0 13.2 13.1 20.8 18.0

Females

10% higher 6.8 1.1 1.3 1.2 1.7 1.5

Adequate 28.3 4.4 4.8 4.0 7.8 7.3

Target 36.4 6.2 6.2 5.2 9.7 9.1

Persons

10% higher 18.0 3.1 3.5 3.0 4.3 4.1

Adequate 64.8 9.0 10.5 10.5 18.6 16.1

Target 112.6 17.3 19.4 18.4 30.5 27.0

Source: Deloitte Access Economics analysis

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day. 

Shown in Table 22 and Table 23, productivity cost 
savings were higher for men compared to women 
for both CVD and T2D for all levels of increased 
grain fibre intake. Cost savings were higher for 

1

2

3

4

5

6

7

higher NZDep (more deprived) groups for nearly 
all levels of increased grain fibre intake for both 
CVD and T2D, with small individual exceptions 
(NZDep quintile 4 compared to 5, and quintile 2 
compared to 3 for CVD). As previously noted, this 
arises due to the relationship between prevalence 
and NZDep not being strictly linear.
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Table 23: Productivity savings for T2D by NZDep quintiles with 
increased intake of grain fibre (NZD $m)

Fibre intake Total Quintile 1
(least deprived)

Quintile 2 Quintile 3 Quintile 4 Quintile 5
(most deprived)

Males

10% higher 28.9 3.6 5.6 5.7 6.4 7.7

Adequate 95.9 8.6 14.5 20.7 25.6 26.5

Target 198.6 20.6 33.1 41.5 49.5 53.9

Females

10% higher 15.8 1.9 3.0 3.4 3.5 4.0

Adequate 65.3 7.2 10.7 11.2 16.6 19.6

Target 92.0 10.4 15.6 16.6 22.8 26.7

Persons

10% higher 44.7 5.5 8.5 9.1 9.9 11.7

Adequate 161.2 15.9 25.2 31.9 42.2 46.0

Target 290.6 30.9 48.7 58.1 72.3 80.7

Source: Deloitte Access Economics analysis

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day. 
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CVD
Universal 
(100%)

Optimistic
(50%)

Pessimistic 
(15%)

Very pessimistic
(5%)

10% Higher  18.0 9.0 2.7 0.9

Adequate 64.8 32.4 9.7 3.2

Target 112.6 56.3 16.9 5.6

T2D
Universal 
(100%)

Optimistic
(50%)

Pessimistic 
(15%)

Very pessimistic
(5%)

10% Higher 44.7 22.3 6.7 2.2

Adequate 161.2 80.6 24.2 8.1

Target 290.6 145.3 43.6 14.5

Table 24: Potential productivity savings from increased grain  
fibre intake based on level of population uptake (NZD $m)

Source: Deloitte Access Economics analysis

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day. 

Table 24 shows the potential productivity savings 
that could be realised if varying shares of the New 
Zealand population increased their grain fibre 
intake.  At a very pessimistic level of uptake, if the 
New Zealand population increased their intake of 
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Productivity savings by 
population uptake

grain fibre by 10% more than the current average 
intake for men and women, approximately 
$900,000 for CVD and $2.2 million for T2D, 
could be saved in productivity costs. If the entire 
population met the target intake level, up to 
$112.6 million for CVD and $290.6 million for T2D 
could be saved in productivity costs. 

Productivity cost savings for CVD and T2D, at target levels of 
fibre intake, could potentially reach $403 million per year.
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Table 25 and Table 26 show the potential 
productivity savings by population percentiles 
of dietary fibre intake – 10th, 50th and 90th.  
For CVD, potential productivity savings were 
estimated to be between $13.3 million and $175.8 
million if grain fibre was utilised to increase intake 

Fibre intake 10th percentile 
(lowest)

50th percentile
(median)

90th percentile 
(highest) 

Males

10% higher 7.4 10.8 15.4

Adequate 78.4 36.8 3.8

Target 113.7 76.3 33.7

Females

10% higher 5.8 7.1 9.5

Adequate 47.6 29.8 4.6

Target 62.1 41.4 15.5

Persons

10% higher 13.3 17.9 24.9

Adequate 126.0 66.7 8.5

Target 175.8 117.7 49.2

Table 25: Productivity savings for CVD by percentile of  
fibre intake with increased intake of grain fibre (NZD $m)

Source: Deloitte Access Economics analysis

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day.

Productivity savings by 
percentile of fibre intake

of dietary fibre by 10%, and to target intake levels, 
respectively in the lowest 10th percentile of fibre 
intake. For T2D, $30.0 million in productivity 
savings, up to $418.7 million, were estimated 
if grain fibre was utilised to increase intake of 
dietary fibre by 10%, and to target intake levels, 
respectively, in the lowest 10th percentile of fibre 
intake in the New Zealand population.
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Table 26: Productivity savings for T2D by gender and percentile 
of fibre intake with increased intake of grain fibre (NZD $m) 

Productivity savings per 
gram increase in grain fibre 
consumption

Source: Deloitte Access Economics analysis

Table 27 shows the potential productivity savings 
among New Zealand adults for each one-gram 
increase in grain fibre intake. At a very pessimistic 
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Fibre intake 10th percentile 
(lowest)

50th percentile
(median)

90th percentile 
(highest) 

Males

10% higher 19.4 28.0 39.6

Adequate 191.4 104.9 15.1

Target 276.5 207.6 91.4

Females

10% higher 10.7 15.4 21.3

Adequate 116.1 68.8 11.0

Target 142.2 95.5 36.2

Persons

10% higher 30.0 43.4 61.0

Adequate 307.5 173.7 26.2

Target 418.7 303.1 127.6

level of uptake, $0.4 million in productivity savings 
for CVD and $1.1 million in productivity savings for 
T2D could be realised for each additional gram 
intake of grain fibre. If all New Zealand men and 
women increased their grain fibre intake by one 
gram, up to $8.8 million in productivity savings for 
CVD and $21.7 million for T2D could be realised.  
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CVD
Universal 
(100%)

Optimistic
(50%)

Pessimistic  
(15%)

Very pessimistic
(5%)

Reduced employment 1.9 1.0 0.3 0.1

Premature death 2.7 1.3 0.4 0.1

Absenteeism 0.08 0.04 0.01 0.004

Presenteeism 4.1 2.1 0.6 0.2

Total indirect cost savings 8.8 4.4 1.3 0.4

T2D
Universal 
(100%)

Optimistic
(50%)

Pessimistic  
(15%)

Very pessimistic
(5%)

Reduced employment 5.1 2.6 0.8 0.3

Premature death 1.1 0.6 0.2 0.06

Absenteeism 1.3 0.6 0.2 0.06

Presenteeism 14.2 7.1 2.1 0.7

Total indirect cost savings 21.7 10.9 3.3 1.1

Table 27: Potential productivity savings among New Zealand  
adults for each 1g increase in intake of grain fibre based on  
level of population uptake (NZD $m)

Source: Deloitte Access Economics analysis
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As shown in Table 28, the New Zealand Health 
Survey provides 95% confidence intervals of 
prevalence for each condition, which provide an 
indication of the level of sampling error in the 
Health Survey (MoH, 2016c). Sensitivity analyses 
using the 95% confidence intervals of population 
prevalence estimate were conducted. Table 28 
shows the range of potential healthcare expenditure 

and productivity cost savings with upper and 
lower bounds based on the population prevalence 
estimates. As a 95% confidence interval was not 
available for CVD mortality, contributing to the 
productivity estimate for CVD, the analysis of 
reduced mortality for CVD was calculated based 
on a mortality estimate of 5% either side of the 
calculated estimate. 

Sensitivity analysis  

Table 28: Potential healthcare expenditure and productivity savings 
from increased grain fibre intake using 95% confidence intervals of 
prevalence (NZD $m)

Source: Deloitte Access Economics analysis 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day.

CVD 10% higher Adequate Target

Healthcare expenditure 6.4 – 10.2 22.4 – 35.6  40.4 – 64.4 

Males 3.9 – 6.3  12.5 – 20.0 26.5 – 42.1

Females 2.5 – 3.9 9.8 – 15.6 14.0 – 22.2

Productivity 15.2 – 21.7  53.4 – 75.9 92.9 – 133.6

Males 9.4 – 13.5 29.9 – 43.1 62.9 – 90.7 

Females 5.8 – 8.2  23.5 – 32.8 30.1 – 42.9

T2D 10% higher Adequate Target

Healthcare expenditure 19.5 – 29.1 67.9 – 100.9 122.8 – 182.4 

Males 12.0 – 17.9 38.0 – 56.5 80.3 – 119.3

Females 7.5 – 11.2 29.9 – 44.4 42.5 – 63.1 

Productivity 37.2 – 55.3 128.2 – 190.3 234.7 – 348.5 

Males 24.1 – 35.8 76.1 – 112.9 160.6 – 238.4

Females 13.1 – 19.5 52.1 – 77.4 74.1 – 110.1
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Source: Deloitte Access Economics analysis 

Note: ‘10% increase’ over current intake is equivalent to an increase of between 1.8–2.3 grams per day; an increase 
to ‘adequate intake’ is 7.1–7.2 grams per day; and an increase in ‘target intake’ is 10.1–15.2 grams per day.

The savings from the two conditions cannot technically be summed, due to comorbidity between the conditions, 
hence the total savings will fall short of the simple addition of $164.6 million and $442.7 million.  For example,  
for someone who dies and has both CVD and T2D, the premature mortality costs cannot be double counted in  
the savings.

Overall, the results of this research indicate 
substantial potential economic (healthcare and 
productivity) savings from using grain fibre to 
increase total dietary fibre intake (Table 29).  

By using grain fibre to increase total dietary fibre 
levels, it was estimated that, in 2016-17, healthcare 
expenditure savings for CVD would reach $8.1 
million through a 10% increase, $29.1 million from an 
increase to adequate intake levels, and up to $52.0 
million from increasing to target intake levels for 
chronic disease risk reduction. 

For T2D, potential healthcare expenditure savings 
were estimated to be $23.5 million, $85.4 million 
and $152.1 million from increasing grain fibre intake 
by 10%, to adequate intake and to target intake 
levels, respectively.

Summary of total potential 
cost savings

Healthcare expenditure 
savings

 Productivity savings Total savings

CVD T2D CVD T2D CVD T2D Totala

10% increase  8.1 23.5 18.0 44.7 26.1 67.7 93.8

Adequate   29.1 85.4 64.8 161.2 93.9 246.6 340.5

Target 52.0 152.1 112.6 290.6 164.6 442.7 607.3

Table 29: Potential healthcare expenditure and productivity cost 
savings for CVD and T2D associated with using grain fibre to 
increase dietary fibre intakes at universal (100%) uptake (NZD $m)

By using grain fibre to increase total dietary fibre 
levels, productivity cost savings for CVD were 
calculated to be $18.0 million for a 10% higher 
intake fibre, $64.8 million from increasing to 
adequate intake levels, and $112.6 million from 
increasing to target intake levels. For T2D, the 
potential savings from increased productivity 
ranged from $44.7 million, $161.2 million  
and $290.6 million from increasing grain fibre  
by 10% higher, adequate and target intake  
levels, respectively.

On average across the population, a one-gram daily 
increase in grain fibre consumption would result in 
direct healthcare expenditure savings of $4.0 million 
for CVD and $11.5 million for T2D, plus productivity 
savings of $8.1 million for CVD and $21.7 million  
for T2D.
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• As shown in Table 29 up to $164.6 million in 
savings for CVD and $442.7 million for T2D 
could ultimately be realised annually if all adult 
New Zealanders used grain fibre to increase 
their total dietary fibre to target intake levels. 

• This includes $204.1 million in total healthcare 
expenditure savings for CVD and T2D, and 
$403.2 million in productivity savings. 

• An increase in dietary fibre to the suggested 
dietary target levels would essentially equate 
to approximately 10–15g grain fibre per day in 
addition to the baseline diet or, more simply, 
3-4 serves of high fibre grain foods.

• An increase in dietary fibre to the adequate 
intake would essentially equate to 
approximately 7 grams of grain fibre per day in 
addition to the baseline diet or, more simply, 
two serves of high fibre grain food. 

• A 10% increase in fibre intake realised here, 
would essentially equate to approximately 
1.8–2.3 grams of grain fibre per day in addition 
to the baseline diet or, more simply, about one 
serve of grain food containing fibre. 

The increases in grain fibre modelled in this report 
are plausible in the context of the New Zealand 
diet, especially where such diets are in line with the 
New Zealand Dietary Guidelines. Using grain fibre 
to reach the targets is a real and cost effective way 
to increase dietary fibre intake in such a way that 
disease risk is ultimately reduced.

To our knowledge, this analysis is the first study 
to determine the potential economic savings from 
increased intake of grain fibre associated with 
reduced rates of CVD and T2D in New Zealand. 
Indeed, this analysis may actually underestimate the 
total benefit of increasing grain fibre intake due to 
the potential for risk reductions for other conditions 
apart from CVD and T2D. 
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Limitations 

All modelling studies have limitations in comparison 
to well-designed experimental studies, which need 
to be considered. In conducting this analysis, it 
was assumed that there was a linear relationship 
between grain fibre intake and disease risk 
reduction. While the risk reduction of increased 
intake of grain fibre was calculated based on 
analysis of published data that consistently show an 
association across many large prospective cohorts 
after controlling for confounding factors, it is less 
clear whether a causal linear relationship remains at 
high as well as marginal levels of change at a whole 
population level.

It was also assumed that potential cost savings 
would be realised in the present day (2016–17), 
and therefore the analysis reflects situations where 
grain fibre intakes were already (historically) at 
adequate, target or 10% increased levels. In reality, 
it could take many years or decades for these 
economic savings to be realised.  Conservatively, 
the healthcare expenditure estimates used for CVD 
and T2D are based on recurrent expenditure and 
exclude fixed costs.

Prevalence of CVD and T2D were taken from 
the 2015/16 New Zealand Health Survey, and so 
in calculating the 2015–16 prevalence of these 
conditions using the population growth rate, it 
was conservatively assumed that the prevalence 
rate remained constant. In reality, rates of T2D in 
particular are projected to rise substantially over 
coming decades (Diabetes New Zealand and 
PricewaterhouseCoopers, 2007).  Further, due 
to the self-reported method of data collection, 
the New Zealand Health Survey may have 
underestimated disease prevalence. For example, 
not all people with T2D are aware they have it, and 
prevalence may actually be higher than reported. 

Due to limitations in the availability of data on 
healthcare expenditure in New Zealand, a published 
study that used healthcare expenditure in 2006 
was used, with the costs inflated to 2016–17 using 

increases in the New Zealand health index over this 
period. This method relies on the accuracy of the 
findings from this study as well as assuming that 
expenditure on CVD and T2D in New Zealand has 
remained relatively constant over the period and 
has only changed in line with changes in the overall 
health index, limiting the reliability of these findings. 

Productivity costs used in this analysis relied on 
Australian-specific research, due to limitations 
in the availability of productivity costs for these 
conditions in New Zealand. The productivity costs 
calculated for Australia were applied to the New 
Zealand context by first converting the average 
cost per prevalent case to New Zealand dollars 
using purchasing power parity, and then applying 
the proportional difference in average weekly 
earnings between the two countries. Therefore, 
the productivity calculations were not calculated 
directly for the New Zealand population and 
therefore do not account for any other differences 
that may be relevant to the findings. 

The research also considered increases in grain 
fibre intake in isolation from other nutrients, as this 
was the agreed scope of the study.  
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5.
IMPLICATIONS & 
RECOMMENDATIONS
The New Zealand healthcare system faces a 
number of challenges, including an ageing 
population and increased prevalence of chronic 
disease, including CVD and T2D. In 2016-17, 
healthcare expenditure was estimated to be $359.4 
million for CVD (ischaemic heart disease and stroke) 
and $461.3 million for T2D.  

This report has identified that if New Zealand  
adults used grain fibre to increase their total  
dietary fibre intake, there could be substantial 
savings to health system expenditure and 
productivity costs stemming from a reduced risk 
of CVD and T2D. Specifically, the total potential 
savings were estimated to be $164.6 million for  
CVD and $442.7 million for T2D.

Given the potential savings, there is a clear case 
to explore policies targeted towards increasing 
grain fibre intake in New Zealand. Potential public 
health interventions are numerous and could 
include media campaigns, nutrition education, 
improvements to the food supply, and promotion of 
high fibre foods.  

Successful interventions will be those that reach 
a large audience, result in sustained behavioural 
change, and are cost-effective. Estimating the cost 
effectiveness of interventions will be important 
to compare the potential realisable benefits 
estimated in this study with the cost and efficacy 
of interventions in each case, and the timeframes 

by which they may bring about changes in 
consumption behaviours, health system costs, and 
productivity savings.

The case for increasing grain 
fibre intake in New Zealand

New Zealand health expenditure is increasing due 
to an ageing population and increased prevalence 
of chronic disease. Increasing intake of grain 
fibre has the potential to improve the health of 
New Zealanders and ultimately realise health 
expenditure and productivity savings in the order 
of $607.3 million annuallya, from reductions in CVD 
and T2D alone. The savings are likely to be even 
higher when considering the benefits of grain fibre 
in reducing the risk of other conditions such as 
colorectal cancer, diverticular disease, and  
weight gain which have not been considered in  
this report.  

This presents a compelling case for considering 
options to increase grain fibre intake in New 
Zealand. Importantly, the realised benefits will 
depend on the nature and timing of interventions 
and how grain fibre is increased in the diet along 
with other nutrients.

Improvements to nutrition represent an important 
opportunity to support a healthier population 
and address the pressure that chronic disease is 

a The savings from the two conditions cannot technically be summed, due to comorbidity between the conditions, hence 
the savings will fall short of the simple addition of $164.6 million and $442.7 million. For example, for someone who dies 
and has both CVD and T2D, the premature mortality costs cannot be double counted in the savings.
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placing on healthcare expenditure. The typical 
New Zealand diet is poor in fibre and there is 
considerable room for improvement. 

In particular, fibre intake in New Zealand in all 
groups of the population fall short of levels 
suggested to reduce the risk of chronic disease, 
such as CVD and T2D. This report has identified 
that there is a substantial potential to reduce rates 
of CVD and T2D by increasing grain fibre intake in 

New Zealand.

Specifically, this report has shown that increasing 
grain fibre intake could be an effective focus area 

for policy-makers because of the potential:

• reductions in rates of CVD and T2D 
in New Zealand

• associated savings for health system expenditure 
in terms of direct  
expenditure on hospital-admitted services,  
out-of-hospital medical expenses, and 
prescription pharmaceuticals

• economic savings from increased productivity 
as a result of increased labour force 
participation and reductions in absenteeism, 
presenteeism and premature death.

Notably, the analysis presented in this White 
Paper only considers savings from CVD and T2D 
prevention alone. This may underestimate the total 
healthcare expenditure and productivity savings 
since it is likely that the benefits of grain fibre also 
extend to other conditions. For example, a meta-
analysis and systematic review of prospective 
studies found evidence that grain fibre reduces 
the risk of colorectal cancer (Aune et al, 2011). 
Similarly, grain fibre intake was found to be 
associated with reduced risk of diverticular disease 
(Crowe et al, 2014), weight gain (Du et al, 2010; 
Koh-Banerjee et al, 2004), and all-cause mortality 
(Hajishafiee et al, 2016).  
However, given the substantial costs associated 

with CVD and T2D, they are likely to represent a 
significant share of total potential benefits.  

Moreover, the analysis in this report did not 
quantify the burden of disease including the pain 
and suffering, and overall reduced quality of life 
for people with CVD and T2D.  
There is evidence to suggest that the burden of 
disease for CVD and T2D in New Zealand may be 
substantially higher in monetary terms than the 
healthcare expenditure and productivity costs 
(Access Economics, 2008). This means that the 
benefits of increasing grain fibre intake are likely 
to be even larger than the monetary cost savings 
presented in this report.

Notwithstanding the potential economic savings 
associated with increased intake of grain fibre, 
there are a number of important factors that may 
limit the proportion of these total potential benefits 
that can be realised. The central results presented 
in this report assume that all New Zealand adults 
increase their intake of dietary fibre to target intake 
levels. However, practical interventions are likely to 
have a much more moderate reach in the short to 
medium term. As such, it is important to consider a 
range of different scenarios for population uptake 
and increases in fibre intake.

It may also take significant time to realise 
economic benefits.  This includes time associated 
with implementing interventions, seeing changes 
in consumer behaviour, and subsequently 
influencing rates of CVD and T2D. The modelling 
in this report has not captured these time effects, 
and instead assumes that changes in grain fibre 
intake occurred sufficiently far in the past such 
that potential reductions in rates of CVD and T2D 
would be fully realised by 2016–17.  

Moreover, increased grain fibre intake is 
‘embedded’ in foods that may also contain salts, 
carbohydrates or other ingredients.

These foods may increase overall calorie intake, 
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Intervention strategies

Dietary intervention

The potential health improvements and economic 
savings associated with increased intake of grain 
fibre emphasise the need to evaluate public 
health strategies for increasing grain fibre intake. 
This research has identified that higher economic 
savings result from both higher rates of uptake and 
larger increases in grain fibre intake.  As such, in 
evaluating interventions it is important to consider 
the extent to which they reach a large audience, 
result in sustained increased intake of grain fibre, 
and are cost-effective. It is also necessary to 
understand the potential social and economic 
barriers to higher fibre intake.  

Potential public health interventions are numerous 
and could include (Cecchini et al, 2010):

• mass media campaigns 

• nutrition education in workplaces, schools  
and communities

• working with industry to improve the food supply

• promoting high fibre grain foods 

• working with retailers to provide nutrition 
information at point of sale

Unfortunately, despite the established benefits 
of grain fibre, there is little evidence on the 
effectiveness of different strategies to increase 
its consumption specifically.  There is, however, 
evidence that certain types of nutrition and health 
interventions are more likely to reach a large 
audience and achieve behavioural change.  

Overall, population-wide approaches to 
intervention, such as community mass media 
campaigns are most likely to be successful  
(Cobiac et al, 2013).  

 

and hence increase a person’s body mass index 
and waist circumference.  For instance, one large 
randomised controlled trial found that increasing 
wholegrain and subsequently fibre intake did 
not lead to significant changes to markers 
of cardiovascular risk over 16 weeks despite 
increases in fibre intake (Brownlee et al, 2010). 
This was potentially due to the intervention also 
leading to increased intakes of kilojoules and total 
carbohydrates in some subjects, as well as fibre. 
This research assumes that the additional grain 
fibre intake is obtained without overall additional 
calorie intake.  

Furthermore, if there is no additional calorie 
intake, the additional grain fibre intake can 
displace other foods for which grain fibre is 
substituted in the diet.  This research assumes 
that the displaced foods are not healthy (risk-
reducing) for CVD, T2D or other health conditions 
but, rather, that the displaced calories are ‘empty’ 
calories. If, however, the displaced foods are 
associated with risk reductions for particular 
health conditions, then the benefits realised 
when grain fibre intake may be reduced. These 
assumptions are important to consider case by 
case when analysing and prioritising interventions. 
For example, substitutional interventions that 
replace lower fibre foods with high fibre grain 
(cereal) foods without changes to other nutrients 
or increases in energy intake, may be preferred.  
These may include interventions that replace 
refined grains or discretionary foods with 
wholegrain or high fibre grain (cereal) foods as  
a method for increasing intake of dietary fibre. 

Overall, reductions in the prevalence of CVD 
and T2D, together with the associated economic 
benefits, present a compelling case to consider 
options for increasing grain fibre intake in New 
Zealand. However, it is noted that any intervention 
will have costs, and may have limited effectiveness 
in changing dietary fibre consumption patterns 
over prolonged periods.

1

2

3

4

5

6

7



59

For example, an analysis of mass media health 
campaigns aimed at improving diet in the United 
States reported that campaigns were effective 
at changing the behaviour of about 8% of the 
population (Snyder et al, 2004). A focused and 
coordinated approach is also important for 
the success of interventions. For instance, a 
collaborative and strategic approach involving 
health authorities, non-governmental organisations 
and the food industry in Denmark was associated 
with intake of whole grains almost doubling over  
ten years (Kyro and Tjonneland, 2016).

In contrast, a recent analysis of Australian 
interventions reported that nutrition interventions 
in workplaces and supermarkets, and the majority 
of individually targeted behaviour change 
interventions were least likely to be cost effective 
(Cobiac et al, 2013).

Education 

Intensive nutrition education and delivery of 
positive health messages has also been shown to 
be effective in increasing dietary fibre intake at the 
individual level. A randomised trial involving group 
and individual education sessions was found to 
acheive increases in dietary fibre of 7.1 grams per 
day, compared to smaller increases in a control group 
who received general dietary advice (Ma et al, 2015). 
Education programs and health messages could be 
targeted at population groups with lower fibre intake, 
such as lower socio-economic groups, in order to 
realise greater benefits. Similarly, interventions could 
be targeted at men, who have higher target intake 
levels for dietary fibre than women and therefore 
larger potential healthcare and productivity savings 
from increasing intakeb. It would be beneficial 
for future research to further explore the dietary 
behaviours of lower socio-economic groups and 
men, and identify mechanisms for effectively 
increasing fibre intake among these populations. 

Improving food supply

Encouraging the food industry to improve the 
food supply, such as adding more grain fibre to 
products through new product development or 
redevelopment of existing products, can also be 
important for increasing consumption. It has been 
estimated that improving the nutritional profile of 
breakfast grains, biscuits, pastries and bread-based 
foods with the lowest nutritional quality can increase 
fibre consumption by 11-19% (Combris et al, 2011).  

Fiscal strategies

Some studies have also investigated the role of 
price interventions including taxes and subsidies 
in influencing consumer choices towards healthier 
foods (Cobiac et al, 2013). However, price 
interventions can be blunt instruments and their 
effectiveness is highly sensitive to price elasticities 
and the extent to which consumers will substitute 
to or away from other food groups. Taxes and 
subsidies can also be expensive to administer, and 
can lead to market distortions.    

While there is evidence that some nutrition 
interventions may be more effective than others, 
further research is necessary to better understand 
the extent to which various interventions are likely 
to reach a large population, result in a sustained 
increase in grain fibre intake, minimise the risk of 
unintended consequences, and acheive a cost-
effective implementation. 

b While average daily intake of dietary fibre is higher for men (22.8 grams) than for women (17.9 grams), their target intake levels are also 
higher (38 grams, compared to 28 grams for women).  Therefore, the required increase in grain fibre for men to reach target intake levels 
is higher than for women. As a result, the potential healthcare and productivity savings for men are also higher.
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The potential savings from increasing grain fibre 
intake are substantial, however this report has 
not accounted for the costs involved in increasing 
intake. In addition to the costs to government and 
industry of implementing health interventions, 
increasing grain fibre intake may also have a cost 
to the consumer. It is well established that healthier 
diets generally cost more than unhealthy diets 
(Darmon and Drewnowksi, 2015). For example, 
international evidence suggests that bread 
products marketed as being whole-grain are more 
likely to cost more than other bread products 
(Sumanac et al, 2013). 

The effectiveness of an intervention may also 
depend on the context of its implementation.  
In particular, reductions in chronic disease and 
subsequent economic savings are likely to be 
influenced by how grain fibre is increased in 
the diet, along with other nutrients. Substitional 
interventions, where high fibre foods are 
encouraged as a replacement for low fibre foods, 
will help ensure that total energy is not increased as 
a result of increasing fibre in the diet.   

It will be important to demonstrate that potential 
interventions are not only effective at increasing 
fibre intake, but are also cost-effective to 

government, industry and consumers, within 
reasonable time periods i.e. estimating the net 
present value of investment and benefit streams in 
each case. 

Implementing nutrition interventions has 
associated costs and difficulties that can challenge 
behaviour change. Potential barriers include (MoH, 
2012b):

• Financial sustainability concerns about the 
intervention and the source of future funding.

• GP reluctance to refer patients to the programme 
interventions.

• Staffing issues including availability, and too few 
resources to assist them.

• Difficulty in accessing the target group due to 
diverse environments, different languages, poor 
access to transport, varying work commitments 
and low education levels.

• Too few Maori staff delivering health or nutrition 
interventions amongst Maori demographic, 
especially nutritionists and psychologists.

It will be important to demonstrate that potential interventions 
are not only effective at increasing fibre intake, but are also 
cost-effective to government, industry and consumers, within 
reasonable time periods

Costs of and barriers to 
intervention
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In addition to the costs of and difficulties associated 
with implementing nutrition interventions, a more 
detailed understanding of the barriers to changing 
consumer choice in order to increase fibre intake is 
required. Potential barriers include:

• Consumer confusion about the dietary fibre 
content of various foods (Mobley et al, 2014). 

• Lack of awareness and misunderstanding of the 
health benefits of grains, a major carrier of grain 
fibre (Grains & Legumes Nutrition Council, 2014).

• Limiting intake of grains due to perceptions of 
gut discomfort and weight gain (Cereal Partners 
Worldwide, 2015). 

• Social and economic barriers — lower 
socioeconomic status is associated with lower 
fibre intake, and therefore the largest economic 
benefits from increasing intake. It has been shown 
that low income households were less likely to 
purchase foods that are high in fibre due to their 
lower levels of dietary knowledge and concerns 
over higher food costs (Turrell and Kavanagh, 
2006). Indeed, breads with wholegrain claims 
have been found to be more likely to cost more 
than breads without claims (Sumanac et al, 2013).

• Prioritisation — lower priority may be given to 
increasing fibre in the diet, compared to other 
foods such as fruits and vegetables. 

• Stigma — dietary fibre has been commonly 
associated with managing regularity, rather  
than its other health benefits (Mobley et al, 2014), 
which may mean it is ignored in the diet  
if regularity is not an issue. 

A recent survey of a representative sample 
across New Zealand explored the attitudes 
towards and the awareness of grain foods and 
dietary recommendations, wholegrain and fibre 
recommendations, barriers to consumption, 
and influencers of food choices (Cereal Partners 
Worldwide, 2015). The study found that just over 
half of males consider six servings of grain food 
per day, the Ministry of Health recommendation, 
to be ‘about right’, but the majority of females 
think this is too many. Females were found to 
be significantly more likely than males to avoid 
grain foods (17% and 8%, respectively), with the 
top reasons for avoidance quoted being ‘Weight 
Loss’, ‘To Follow a Healthy Diet’ and ‘Avoidance 
of Bloating’. Listed barriers to grain intake in 
children were ‘Concerns about preservatives / 
additives’, ‘Do not think grains are an important 
part of a healthy diet’, and ‘Limiting to assist with 
weight loss’. However, 61% of females and 46% 
of males said they would be more likely to buy a 
product with the claim ‘Very High Whole Grain’. 
This suggests that ‘lack of awareness’ and ‘limiting 
intake of grains’ may be significant barriers in the 
New Zealand context. 

The success of any intervention will be dependent 
on the social, economic and environmental factors 
specific to its implementation. Further research is 
needed to evaluate potential options for increasing 
grain fibre intake, with regard to evidence from 
other nutrition interventions and the expected 
costs and barriers to effective implementation. 
In addition, consideration needs to be given 
to the timing of interventions, whether dietary 
consumption changes are sustained, and the 
timeframes taken to realise gains.
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report highlights the importance of differentiating 
between these levels, with higher economic savings 
estimated at target intake compared to adequate 
intake levels. However, neither level distinguishes 
between different sources of fibre.  

A quantitative dietary target specific to grain fibre 
may be helpful for nutrition education and could 
support regulatory bodies in communicating health 
claims relating to grain fibre. It could also assist 
consumers in understanding those health claims.  
In particular, this recommendation could support 
the development of a high level health claim for 
grain fibre relating to reducing the risk of CVD  
and T2D as part of a healthy varied diet.

Measuring grain fibre  
intake in New Zealand

The Ministry of Health’s New Zealand Adult 
Nutrition Survey (University of Otago and Ministry 
of Health, 2011) records average daily intakes of 
various nutrients, including dietary fibre. A major 
limitation of this survey is its lack of regularity, with 
the only other occurrence being carried out in 1997. 
While data is collected about different types of food 
that contain dietary fibre, including grain fibre, there 
is currently no national data set to record intake of 
grain fibre specifically. Grain fibre is typically found 
in food categories distinct from other sources of 
dietary fibre, such as fruit and vegetable fibre.  
Furthermore, compared to fruit and vegetable 
fibre, which is also an important source of health 
risk reduction, grain fibre has been associated with 
an even greater risk reduction for T2D and possibly 
for coronary heart disease. The risk reduction for 
total CVD is approximately 1.1% per gram of grain 
fibre compared to around 1% per gram for fruit fibre 
(Threapleton et al, 2013). For T2D, the risk reduction 
per gram of grain fibre is 2.5%, compared to 0.5% 
for fruit fibre and 0.7% for vegetable fibre (InterAct 
Consortium, 2015).  

Policy and research directions 

Drawing on the health and economic benefits of 
increased grain intake, a number of key directions 
have been identified for future research and policy:

Nutrition labelling

Nutrition labelling can be effective in changing 
consumer behaviour (Cobiac et al, 2013). Dietary 
fibre is not currently required to appear on the 
nutrition information panel on food packaging. 
Mandatory labelling of dietary fibre content on the 
panel would help consumers to better differentiate 
between foods which are low or high in fibre. 

A high-level health claim for grain fibre could be 
considered to provide positive messages about 
reducing the risk of CVD and T2D.  Health claims 
have been found to make it easier for consumers 
to select foods that are high in fibre, and have a 
positive effect on the availablity of these foods in 
the marketplace (Kantor et al, 2004; Marquart et 
al 2003). High-level health claims currently exist 
for other foods and nutrients, including fruit and 
vegetables. The Australia New Zealand Food 
Standards Code developed by Food Standards 
Australia New Zealand (FSANZ) allows products to 
claim that increased intake of fruits and vegetables 
reduces the risk of coronary heart disease (FSANZ, 
2013).  Developing a similar claim for grain fibre 
could support consumers in increasing their intake.

Developing a grain fibre 
intake target

The National Health and Medical Research Council 
(NHMRC) and New Zealand Ministry of Health 
(NZ MoH) provides two recommended levels 
for dietary fibre intake: adequate intake, and a 
suggested dietary target for reducing the risk of 
chronic disease (‘target intake’). The analysis in this 
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A national data set measuring grain fibre would 
enable more detailed tracking of intakes, a better 
understanding of its associations with population 
health outcomes, and better targeting of nutrition 
interventions to food groups that are rich in grain 
fibre. Measurement of grain fibre intake could form 
a part of the Ministry of Health’s New Zealand Adult 
Nutrition Survey.

It is important that nutrition surveys occur regularly 
(at least every five years) and are comprehensive, 
both in sample size and detail of questions, in  
order to accurately track nutrition outcomes in  
New Zealand.  

Taking research beyond  
CVD and T2D

Apart from healthcare expenditure and 
productivity costs, chronic diseases such as CVD 
and T2D also have a substantial economic cost due 
to loss of wellbeing from reduced quality of life 
and premature death.  Undertaking a full burden 
of disease analysis for fibre inadequacy would 
enable these costs to be identified. The benefits 
of increasing grain fibre intake are also likely to 
extend beyond CVD and T2D, and include risk 
reductions for other conditions such as colorectal 
cancer.  Quantifying these costs would provide 
a more complete view of the total benefits of 
increasing grain fibre intake, and enable full cost 

effectiveness analysis to be undertaken that 
incoporates the benefits of reduced morbidity and 
mortality, measured in disability adjusted life years 
(DALYs) averted.

The benefits of increasing grain fibre intake are also likely to 
extend beyond CVD and T2D, and include risk reductions for 
other conditions such as colorectal cancer.
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6.

The New Zealand healthcare system faces a number 
of challenges, including an ageing population 
and increased prevalence of chronic disease.  
However, the majority of cases of chronic disease 
are preventable and improvements to nutrition 
represent an important opportunity to reduce their 
risk and address the costs of chronic disease. 

This report has demonstrated that using grain 
fibre to increase intake of total dietary fibre by 
New Zealand adults to target levels could result in 
substantial healthcare and productivity savings — 
$164.6 million from reduced risk of CVD and $442.7 
million for T2D.  Even if just a small proportion of 
New Zealand adults increased their fibre intake, 
significant savings are still possible. 

The economic benefits establish a compelling case 
for policy-makers to consider options for increasing 
grain fibre intake in New Zealand. Possible 
interventions include media campaigns, nutrition 
education, working with industry to improve food 
supply and nutrition information at the point of 
sale. In evaluating interventions, it is important to 
consider the extent to which they reach a large 
audience, result in sustained increased intake 
of grain fibre, and are cost-effective. 

It is also necessary to understand how interventions 
increase grain fibre in the diet, along with  
other nutrients.  

This report represents an important step in 
understanding and quantifying the potential health 
and economic benefits of increasing grain fibre 
intake. To our knowledge, this is the first such study 
in New Zealand. Importantly, the findings motivate 
the need for further research and policy relating 
to grain fibre. This includes developing dietary 
targets specific to grain fibre, regularly monitoring 
population intakes through nutrition surveys, 
and introducing evidence-based health claims to 
support consumers in making healthier choices. 
Future research could also explore the benefits 
of grain fibre beyond CVD and T2D, including 
the potential to reduce risks of colorectal cancer, 
diverticular disease and weight gain. 

It is hoped the findings of this report will help 
establish grain fibre as a key component of future 
policies to improve the nutrition and health of 
New Zealanders.

This report represents an important step in understanding  
and quantifying the potential health and economic benefits  
of increasing grain fibre intake

CONCLUSION

1

2

3

4

5

6

7



65

It is hoped the findings 
of this report will help 

establish grain fibre as a 
key component of future 
policies to improve the 

nutrition and health 
of New Zealanders.  
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