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Nutrition guidelines for 
dental care vs the evidence: 

is there a disconnect? 
Sarah Hancock, Caryn Zinn, Grant Schofield, Simon Thornley

Dental caries is the most common 
chronic childhood disease in New 
Zealand.1 The most recent data from 

the Ministry of Health (MOH) showed that 
40.5% of fi ve-year-old children were diag-
nosed with dental caries in 2017, with a 
higher prevalence observed among Māori 
and Pacifi c children compared to children of 
other ethnicities. In addition, New Zealand is 
experiencing an obesity epidemic; New Zea-
landers are the third most overweight and 
obese population among countries included 
in the OECD.2 Approximately 67% of all New 
Zealanders over 15 years of age are over-
weight and the prevalence of obesity is 27%.1

There is now increasing scientifi c and 
public health debate that the common 
dietary behaviour—the high frequency 
consumption of sugar and starches and a 
concurrent reduced intake of nutrient-rich 
whole foods—is central to the development 
of dental caries, malnutrition in young 

children3 and obesity in older children.4 
It is proposed that the consumption of 
ultra-processed sugars and starches leads 
to increased insulin secretion and dysreg-
ulation of the satiety hormone leptin, 
resulting in a cycle of increased hunger and 
frequent food consumption that promotes 
weight gain.5 MOH-endorsed dietary guide-
lines for healthy eating in children and 
young people in New Zealand for healthy 
weight-management6 correctly includes 
advice to limit consumption of high-sugar 
foods. However, these guidelines include 
advice for children and young people to 
derive most of their energy from grain-
based foods and to increase the frequency 
of consumption of these foods as children 
move into adolescence. In addition, recom-
mendations to consume dairy products 
involve promotion of low-fat options, 
despite evidence that consumption of full-fat 
dairy products is associated with benefi ts 

ABSTRACT
Dental caries is the most common chronic childhood disease in New Zealand. Concurrently, obesity and 
related chronic metabolic diseases are the most challenging public health problems of modern times. 
There is considerable evidence that a common dietary behaviour—high frequency consumption of sugar- 
and starch-containing foods—is the principal aetiological factor for both dental caries, and presentation 
of children and young people with increased adiposity or obesity. Conversely, consumption of full-fat 
dairy products by children and young people is associated with reduced risks of dental caries and obesity. 
Government-endorsed dietary guidelines for young people correctly provide recommendations to 
decrease intake of high-sugar foods. However, recommendations are provided to increase the frequency 
of consumption of sugar- and starch-containing foods as children age, and to choose low-fat dairy 
produce. We contend that this advice directly contradicts evidence of the dietary causes of both dental 
caries and obesity. This advice also does not reflect evidence regarding observed associations between 
the consumption of full-fat dairy produce and reduced dental caries and obesity. We present evidence 
to support our contention that important elements of New Zealand’s dietary guidelines have been 
established without due consideration of the entirety of the evidence, including that which is updated, 
recent or evolutionarily. Given the epidemics of dental caries and metabolic disease are ongoing public 
health challenges in New Zealand and share common dietary causes, guidelines for healthy eating should 
limit refined sugar- and starch-containing foods and encourage intake of full-fat dairy items.
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for both oral health,7 and in weight status 
and markers of cardiometabolic health in 
children and adolescents.8 Policy in New 
Zealand for dental health is focused on 
prevention of caries in young children with 
a substantial emphasis on oral hygiene 
promotion, and recommendations for the 
consumption of a diet that broadly follows 
MOH guidelines. 

We contend that such recommendations 
do not refl ect the best available evidence 
for both healthy weight management 
and maintenance of optimal oral health. 
Given dental caries is the most common 
chronic childhood disease in New Zealand, 
it is imperative that recommendations for 
healthy eating for New Zealanders refl ect 
the evidence around diet and nutrition for 
the prevention of dental caries alongside 
that for other conditions. The consideration 
of the hormonal theory of metabolic health 
may resolve the apparent contradictions 
between the evidence of dietary causes of 
caries and obesity, and advice provided 
in dietary guidelines. What follows is an 
appraisal of the evidence and the state of 
the current dietary guidelines for children 
and young people relating to three key areas 
of diet in dental caries and obesity—sugar, 
sugar and starch, and full-fat dairy products.

Diet and dental caries
Dental caries can be defi ned as the 

localised destruction of susceptible dental 
hard tissues by the acidic by-products from 
bacterial metabolism of fermentable carbo-
hydrates.9 Carious lesions on teeth form 
through a complex interaction between 
acid-producing bacteria and consumption 
of fermentable sugars and is infl uenced by 
a range of host factors including saliva and 
dental plaque. Reports from the MOH from 
2017 indicate that 40.5% of New Zealand 
children present with dental caries at age 
fi ve years. Further, the prevalence of caries 
measured in young adolescents in New 
Zealand is estimated to be 38.6%.1 

The relationship between high dietary 
intakes of sugar (sucrose) and dental caries 
is well established. An extensive systematic 
review of the relationship between sugar 
intake and dental caries was conducted 
by Moynihan and Kelly.10 Positive associa-
tions between free sugar intake and dental 
caries were found in 42 out of 50 studies in 
children, and in all fi ve studies of adults. 

These links are both epidemiologically and 
biologically indicated through several lines 
of evidence, including studies on the action 
of bacteria that reside in the oral cavity 
on a range of sugars in the mouth.11 Time-
series analyses of country-level datasets 
show low levels of dental caries prior to the 
consumption of refi ned sugar, and with-
in-person observational studies also show 
the central role of sugar in the aetiology of 
dental caries.10 

Other fermentable carbohydrates, partic-
ularly sugar- and starch-containing foods 
are also associated with an increased risk of 
dental caries. In the Western diet, processed 
starches are found in a wide range of foods 
and constitute a high percentage of total 
dietary carbohydrate.9 Studies of the human 
pH response to a range of starches and 
enamel/dentin demineralisation show that 
both sugars and starches are associated 
with cariogenic activity.12 The total time 
that plaque pH remains below critical levels 
of 5.5 upon exposure to processed starch- 
and sugar-containing foods exceeded that 
of foods containing high levels of sucrose 
alone. Through this extended retention of 
starch-derived sugars in plaque, the effects 
of other simultaneously present sugars 
may be prolonged; in which event the 
consumption of starch has a co-cariogenic 
effect with that of other sugars. The results 
from prospective cohort studies show that 
foods with a relatively low level of sugar but 
a high proportion of starch were associated 
with increased caries risk,7 and starch has 
been identifi ed as an effects modifi er in 
the relationship between dental caries and 
foods with low sugar levels.7

Conversely, results from prospective 
cohort studies7,13 and systematic reviews 
indicate that consumption of full-fat dairy 
products by children and young people 
is associated with reduced risks of dental 
caries and obesity. Neutral or inverse associ-
ations were observed in a systematic review 
by Dror and Allen14 between consumption 
of milk and dairy products in children 
and adolescents and dental caries inci-
dence, body fatness and hypertension.14 In 
addition, dairy product intake was asso-
ciated with benefi ts for bone mineralisation 
and blood pressure. A recent systematic 
review of 43 cross-sectional studies and 31 
prospective studies by Dougkas et al8 found 
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that intake of milk and other dairy products 
are consistently found to be either not asso-
ciated or inversely associated with obesity 
and indicators of adiposity in children, and 
that there is little evidence to support advice 
to limit consumption of dairy products 
for children on the grounds that they may 
promote obesity.8 Another review by Guo 
et al15 found a neutral or moderate inverse 
association between dairy consumption and 
the risk of developing type-2 diabetes.

The main strategy for the prevention of 
tooth decay adopted worldwide has been 
to target children, on the assumption that if 
caries is prevented in this group, the burden 
of dental disease would be reduced for all. 
Strategies for oral health promotion in New 
Zealand include teaching effective oral 
hygiene practices, facilitating early access 
to preventative dental services, promoting 
use of topical fl uorides in toothpaste and 
promoting healthy eating. However, young 
New Zealanders present with caries, despite 
the promotion of a range of oral healthcare 
practices for the prevention of tooth decay, 
and caries increases through adolescence 
and adulthood.16 The focus of conven-
tional dental treatment is primarily on the 
endpoint of disease and remedial work.17 
We argue that the current dental delivery 
system is not effective in achieving health 
improvements because this approach 
does not fully consider the primary cause 
of disease, the impact of diet and dietary 
behaviours on dental caries, and the 
common risk factors for dental caries, other 
oral diseases and obesity.

Dental caries, obesity and common 
risk factors

There is mixed evidence about the rela-
tionship between the prevalence of dental 
caries and obesity in children and adoles-
cents. On the one hand, studies in young 
children have shown that early childhood 
caries are associated with reduced growth 
and malnutrition due to insuffi  cient 
consumption of nutrient-rich food to 
meet the metabolic and growth needs of 
children less than two years of age.18 On 
the other hand, there are stronger associa-
tions observed between dental caries, and 
increased adiposity and obesity in older 
children and adolescents. Several systematic 
reviews have examined the cross-sectional 
relationship between dental caries and 

increased adiposity using anthropometric 
measures, including body mass index 
(BMI) and waist-hip ratio.19 Hayden et al20 
reported a statistically signifi cant rela-
tionship between adolescent obesity and 
dental caries (effect size 0.104, p=0.049).20 
Similarly, in Chen et al,21 sensitivity analysis 
work showed obese individuals presented 
with more dental caries than normal-weight 
children in their primary teeth (WMD 0.52, 
95% CI 0.17 to 0.87, p=0.026). Finally, in a 
recent prospective cohort study by Li et al, 
longitudinal associations were observed 
between dental caries and central obesity 
measured by a waist-hip ratio among adoles-
cents aged 15–18 years.22

An important caveat when evaluating 
studies of food consumption, dental caries 
and obesity, is that much of the evidence 
comes from cross-sectional and prospective 
cohort studies. Hence, the observed correla-
tions and relationships cannot be regarded 
as causal and the fi ndings should be inter-
preted with some caution. 

There is emerging evidence that the 
‘calories in, calories out’ model of healthy 
weight management is too simplistic and 
ignores the complex nutritional, meta-
bolic and hormonal effects of food. The 
complex hormonal, neural and microbial 
feedback systems are likely to be critical 
in the regulation of satiety, energy parti-
tioning and consequently, body composition. 
Very young children with decayed teeth 
may not achieve satiety from meals 
comprised of a high proportion of nutri-
ent-poor, processed foods, which in turn 
could then lead to between-meal snacking,23 

and abnormally high levels of insulin 
secretion.5 High levels of insulin production 
are also associated with the disruption of 
the satiety hormone leptin, which regu-
lates energy balance and inhibits hunger 
by signalling to the brain when satiety is 
achieved from food consumption.5 The 
consequence of the disruption to leptin 
promotes a cycle in which hunger and food 
consumption increases, leading to weight 
gain.5 Another point is that the frequent 
consumption of refi ned snacks comprising 
sugar and starches is also associated with 
food addiction characterised by similar 
behavioural, neurochemical and brain 
activation responses similar to those of 
substance abuse.24 
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Treatments for obesity include dietary 
interventions, medication, advice to engage 
in physical exercise, and for morbid obesity: 
bariatric surgery. There is general agreement 
within the scientifi c literature that effective 
interventions for obesity should comprise 
dietary interventions to improve metabolic 
health and achieve weight loss through the 
consumption of nutrient-rich whole foods,25 

long acknowledged to be associated with 
benefi ts for dental health and longevity in 
studies of dietary lifestyles both evolution-
arily and modern.26

The predominant dietary prescription in 
weight loss trials and considered as “best 
practice” by the MOH is a diet based on a 
moderate-to-high carbohydrate, moderate 
protein and low fat intake, with a specifi c 
restriction on saturated fat, in the context 
of an energy defi cit.27 However, there is 
compelling evidence from randomised 
controlled trials that a restricted carbohy-
drate intake improves adiposity, glucose 
metabolism and lipid markers over and 
above that of the mainstream guidance 
system.28 These results suggest that a carbo-
hydrate-restriction model should feature 
prominently in the guidance strategy for 
promoting health and managing health 
conditions, and perhaps even be considered 
the fi rst-line approach in the management of 
obesity. This approach typically includes less 
frequent eating, which may impart a dual 
benefi t for caries prevention.

Dietary advice in New Zealand, 
and contradictions with scientific 
evidence

New Zealand dietary recommendations 
for both optimal oral health and weight 
management usually include advice to 
adhere to mainstream food and nutrition 
guidelines. “The Food and Nutrition Guide-
lines for Healthy Children and Young People 
(Aged 2–18 years)” are derived from a back-
ground paper produced with the purpose 
of providing background information for 
health practitioners who provide nutrition 
advice and develop nutrition programmes.6 
These guidelines, endorsed by the MOH, 
also provide the basis for developing health 
education resources that are for use by the 
general public and focus on this age group.

A signifi cant feature of these guidelines is 
advice to prepare foods or choose pre-pre-
pared foods that are low in sugar, especially 

added, and to limit the intake of drinks 
such as cordials, fi zzy drinks (including diet 
drinks and sports drinks) and refi ned clear 
fruit juices. The authors of the guidelines 
recognise that foods high in sugar generally 
provide very few vitamins and minerals 
relative to their energy content and that 
limiting consumption of these foods can be 
diffi  cult because they are widely available, 
often inexpensive and heavily marketed to 
children and young people. The guideline 
authors also correctly acknowledged the 
displacement of healthier foods from the 
diet, given that these foods and drinks 
contribute to 20% of total energy intake. 

However, features of these recommen-
dations are the inclusion of cereals and 
other processed carbohydrates including 
breads and baked goods, and strong encour-
agement to consume low-fat dairy products 
wherever possible. Additional advice is 
provided for increasing the frequency of 
consumption of carbohydrate-containing 
foods for young people. The advice offered 
in these guidelines supports high and 
frequent consumption of carbohydrates. 
This means that promoted foods include 
processed items such as breads and cereals, 
as defi ned by the NOVA classifi cation system 
which classifi es foods in relation to their 
degree of processing.29 Further, included 
in the MOH food suggestions are refi ned 
carbohydrates (such as cornfl akes) and 
foods listed in the highest NOVA category 
of ultra-processed foods, such as plain 
sweet biscuits and tortillas. This advice for 
children contradicts evidence of the dietary 
causes of dental caries and contradicts 
the nutritional, metabolic and hormonal 
theory of metabolic health as the cause of 
obesity. Consumption of breads, cereals 
and other ultra-processed refi ned sugar- 
and starch-containing foods are associated 
with dental caries,7 is implicated in insulin 
resistance5 and is associated with obesity in 
older children and adolescents.20 

Since the introduction of dietary guide-
lines to reduce fat consumption, data from 
a range of reviews suggests the replacement 
of saturated fat with sugars and starches 
are correlated with worldwide obesity and 
diabetes epidemics.30 Recommendations to 
consume low-fat dairy products were based 
on the hypothesis that saturated fats were 
the primary dietary cause of cardiovascular 
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disease. Although the anti-cariogenic prop-
erties of milk products are acknowledged 
in the guidelines, recommendations about 
dairy intake promote low-fat dairy products, 
in direct opposition to epidemiological 
evidence. Full-fat dairy products have not 
been associated with obesity in child and 
adolescent populations, and studies indicate 

that whole milk consumption is associated 
with favourable effects on body composition 
and lipid profi les of children.8,14 In Table 
1, specifi c recommendations provided in 
the guidelines that relate to healthy eating 
for weight management and prevention of 
dental caries are summarised. 

Table 1: Specifi c food and nutrition guidelines for healthy eating in children and young people pertaining to dietary 
factors and evidence for prevention of obesity and dental caries in young people.

Dietary factor Weight management Optimal oral health

Carbohydrate 
intake

“Eat a variety of foods from each of the four major food 
groups each day…”
• … breads and cereals, increasing wholegrain prod-

ucts as children increase in age.

“Eat a combination of foods at each meal, 
including whole grains…”

“Good oral hygiene and minimising intake 
of cariogenic foods and drinks are key 
behaviours in preventing dental caries.”

Recommendations for the “breads and cereals“ food group

Specific foods included Recommendation (per day) Serving size examples

All breads, cereals, rice 
and pasta (increasing 
wholegrain options as 
children age)

Pre-schoolers: at least 
4 servings 
Children: at least 5 servings 
Young people: at least 
6 servings

1 medium slice of bread (26 g) 
1 roll (50 g)
1 pita pocket or tortilla (50–80 g) 
2 breakfast wheat biscuits (34 g) 
½ cup muesli (55 g) ½ cup porridge (130g) 
1 cup cornflakes (30 g) 
1 cup cooked pasta or rice (150 g) 
4 grainy crackers (40 g) 
2 plain sweet biscuits (14 g) 
1 cup plain popcorn

Fat intake Weight management Optimal oral health

“Eat a variety of foods from each of the four major food 
groups each day…
• milk and milk products or suitable alternatives, 

preferably reduced or low-fat options.

“Reduced or low-fat milk and milk products are the 
best choices because these foods include less saturated 
fat, and o� en more protein and calcium than high-fat 
alternatives.”

“Eat a combination of foods at each meal, 
including whole grains, vegetables and 
fruit.”

“Anti-cariogenic foods and drinks are 
those that promote tooth remineralisa-
tion. They include foods high in calcium, 
phosphate and protein, such as milk and 
milk products.”

Recommendations for the “milk and milk products“ food group

Specific foods included Recommendation (per day) Serving size examples

Milk (includes calci-
um-fortified milk alter-
natives), cheese and 
yoghurt (choose low-fat 
options)

Pre-schoolers and children: 
at least 2–3 servings 
Young people: at least 
3 servings

Glass of milk or calcium-fortified milk 
alternative (250 ml), one pot of yoghurt 
(150 g) 2 slices of cheese (40 g)
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Part 2 of “The Food and Nutrition Guide-
lines for Healthy Children and Young People 
(Aged 2–18 years)”6 outlines recommen-
dations for meal patterns of New Zealand 
children and young people. Three meals 
plus 2–3 small snacks are recommended 
during the day at regular times for children 
and young people. Examples of healthy 
and nutritious snacks are, according to 
the guideline: fruit, yoghurt, vegetable 
sticks with a low-fat dip (eg, hummus or 
yoghurt-based dips), mini homemade 
‘pizzas’, ‘mousetraps’ (toasted cheese and 
yeast extract spread on bread), nuts and 
milk. Frequent consumption of carbohy-
drate-containing foods is also associated 
with increases in insulin production, 
down-regulation of leptin hormone action 
and consequent metabolic dysregulation 
that promotes an increase in appetite and 
an alteration of weight homeostasis towards 
weight gain.17 

The recommendation to consume food 
at a frequency of up to six eating occa-
sions daily contradicts a well-established 
body of evidence showing a strong rela-
tionship between a high-frequency food 
consumption, and dental caries and the 
onset of obesity in young people. The 
inclusion of mini sandwiches and mini 
homemade “pizzas” as recommended 

snack foods is also questionable given the 
high carbohydrate load of these foods. 
This advice is not informed by evidence 
that shows clear relationships between 
the frequent intake of fermentable carbo-
hydrates and the increased risk of dental 
caries, and other disorders attributable to 
a high carbohydrate diet. On the contrary, 
we could fi nd no direct evidence to support 
both increased consumption of wholegrain 
products as children age, and to eat from 
four food groups as stipulated in the guide-
lines outlined in Table 1. We could not fi nd 
evidence to support the recommended daily 
consumption of four, fi ve and six servings 
per day of breads and cereals of breads for 
pre-schoolers, children and young people, 
respectively. In addition, given the anti-car-
iogenic properties of milk and other full-fat 
dairy products above, the advice to consume 
carbohydrate-containing foods as snacks 
rather than dairy-based food items is likely 
to be counterproductive.

Conclusions
In conclusion, we have presented evidence 

that the consumption of foods containing 
sugar and starches is the principal aeti-
ological factor in dental caries. Intake of 
these foods are implicated in the increased 
prevalence of both malnutrition and obesity 

Table 2: Specifi c food and nutrition guidelines for healthy eating in children and young people relating 
to meal patterns and evidence for prevention of obesity and dental caries in young people.

Weight management Optimal oral health

Food 
consumption 
frequency

“Three meals and two to three small 
snacks, at regular times during the day, 
are recommended for children and 
young people.” 

“Continuous eating or ‘grazing’ is not 
recommended.”

“Examples of healthy and nutritious 
snacks are: fruit, yoghurt, vegetable 
sticks with a low-fat dip (eg, hummus or 
yoghurt-based dips), mini-sandwiches, 
mini homemade ‘pizzas’, ‘mousetraps’ 
(toasted cheese and yeast extract 
spread on bread), nuts and milk.”

“Have no more than six meals (including 
snacks) per day to allow time for teeth to 
re-mineralise between meals.”

“Choose snacks such as yoghurt and 
cheese, which are low in fermentable 
carbohydrate and promote tooth remin-
eralisation.” 

“Limit sugary foods and drinks, espe-
cially those that remain in the mouth 
for an extended time or are more likely 
to stick to teeth, for example, hard or 
chewy sweets, dried fruit, roll-ups and 
lollipops.”

VIEWPOINT



71 NZMJ 7 February 2020, Vol 133 No 1509
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

in children and young people. However, the 
guidelines for “healthy eating” for children 
and young people have been produced 
without consideration of the entirety of 
evidence relating to the role of not only 
sugars but also starches, in the aetiology 
of dental caries and obesity. Furthermore, 
the evidence relating to reductions in 
dental caries and adiposity, and markers 
of cardiometabolic health in children with 
higher intakes of full-fat dairy products is 
not refl ected in national guidelines. Not only 
do the dietary guidelines not incorporate 
the available evidence on healthy eating to 
prevent dental caries and obesity in young 

New Zealanders, much of the advice contra-
dicts epidemiological evidence relating to 
risk factors for dental caries and obesity. 
Given that the epidemics of dental caries 
and obesity are a signifi cant and ongoing 
public health challenge in New Zealand, it 
is imperative that the guidelines for healthy 
eating for young New Zealanders incor-
porate the best dietary advice to improve 
their health. It is time to update the guide-
lines and include a dental focus to limit 
sugar and starch intake and encourage 
intake of full-fat dairy products to prevent 
the epidemics of dental caries and obesity, 
which share a common cause. 
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