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Abstract
Aim: A low-carbohydrate, healthy-fat (LCHF) dietary approach has been demonstrated as an effective strategy for
improving metabolic health; however, it is often criticised for being more expensive than following a dietary
approach guided by the national, Ministry of Health nutrition guidelines. This study compared the cost of these two
nutritionally replete dietary approaches for one day for a family of four.
Methods: In this descriptive case study, one-day meal plans were designed for a hypothetical family of four rep-
resenting the average New Zealand (NZ) male and female weight-stable adult and two adolescent children. National
documented heights, a healthy body mass index range (18.5–25.0 kg/m2), and a 1.7-activity factor was used to esti-
mate total energy requirements using the Schofield equation. Total daily costs were compared based on food prices
from a popular Auckland supermarket. Meal plans were analysed for their nutritional adequacy using FoodWorks
8 dietary analysis software against national Australian and NZ nutrient reference value thresholds.
Results: The total daily costs were $43.42 (national guidelines) and $51.67 (LCHF) representing an $8.25 difference,
or $2.06 per person, with the LCHF meal plan being the costlier option.
Conclusions: We consider this increased cost for an LCHF approach to be negligible. In practice, less costly food
items with similar nutrition qualities can be substituted to reduce costs further should this be a goal. The LCHF
approach should therefore not be disregarded as a viable dietary approach for improving health outcomes, based on
its perceived expense.

Key words: cost, LCHF, low-carbohydrate, healthy-fat, national nutrition guidelines.

Introduction

When it comes to the promotion of optimal health, preven-
tion and management of chronic disease, we base our die-
tary guidance on the national Ministry of Health (MOH)
food and nutrition guidelines.1 More recently, an alternate
option for dietary guidance has emerged, that is a
wholefood-based approach, characterised by a reduced car-
bohydrate, higher natural fat intake, also termed low-carbo-
hydrate, healthy-fat (LCHF). This approach is becoming

increasingly employed in clinical practice as an equally suit-
able, and in some cases more effective management strategy
for a variety of chronic conditions, in particular,
diabetes.2–4 It has also been shown to be effective both in
the short and long term for its beneficial outcomes on met-
abolic health.5–9 Eating according to the LCHF approach is
often criticised as being more expensive than eating follow-
ing standard dietary guidelines, yet there is no literature to
draw on to confirm or refute this.

The cost of food plays a central role in determining food
choices for New Zealanders. In a national 2010 survey, cost
was highlighted as the main influencer of food and drink
purchases by 75% of the population surveyed (n = 1740),
regardless of ethnicity and neighbourhood deprivation.10

While the bulk of the literature alludes to a greater cost of
healthy foods in general, compared with unhealthy foods,
this might depend on the food classification systems used
in studies. Cross-sectional observational studies in Australia
and Europe have shown foods considered to be healthier,
defined by a higher nutrient density, lower energy density,
or through meeting government guidelines, tend to cost
more.11–14 A systematic review and meta-analysis of
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10 countries, including New Zealand (NZ), found healthier
diets, on average tend to cost US$1.48 more per day than
unhealthy diets.15 In contrast, an NZ study investigating
10-year trends in food costs defined healthy food by the
degree of food processing, and found processed foods to be
NZ$0.51 more expensive than minimally processed foods;
however, the price difference between ultra-processed and
minimally processed foods was negligible.16

When it comes to comparing healthy eating approaches
with each other rather than isolated foods or ultra-processed
food-based diets, few studies have examined such cost vari-
ances. Wilson et al.17 compared the cost differences between
a nutritionally adequate, typical NZ male diet (excluding alco-
hol), and an Asian and a Mediterranean-style dietary approach
and found the latter two to be significantly less expensive than
the former. A further cost comparison between Mediterra-
nean, Paleo and Intermittent Fasting (IF) diets found no sig-
nificant differences in costs between diets.18

Ultimately, where eating well is a key factor in promoting
good health and the reduced risk of lifestyle-related disease, a
healthy diet not only needs to be nutritionally replete, and
sustainable to follow long term, but also financially viable.
There is no documented literature that we are aware of on the
costs associated with the LCHF approach. With the growing
widespread use and interest in this dietary approach, we
decided that this was an important aspect to explore. The aim
of this study was to compare the costs of a nutritionally
replete one-day meal plan for a family of four for two dietary
scenarios: LCHF and MOH national nutrition guidelines.

Methods

This descriptive study was conducted using a hypothetical
case study scenario defined to represent a family of four living
in Auckland, NZ. The family selected was designed to
approximate the average Auckland household size according
to the 2013 census data.19 The family included two weight-
stable adults (male and female) and two adolescent children
(male and female) with no medically diagnosed health condi-
tions. Participant characteristics were defined using anthropo-
metric parameters to represent a healthy body mass index
(BMI) (18.5–25.0 kg/m2)1 based on the estimated mean
height of New Zealanders from each age and gender demo-
graphic.20 Individual nutrition requirements of the partici-
pants were determined using the Schofield equation for
predicting basal metabolic rate21 and adjusted for gender,
anthropometric information and a light-to-moderately active
physical activity level (PAL, 1.7).22 Table 1 presents the
demographic data used for the case studies.

Dietary comparison for the two approaches was con-
ducted using an energy-matched estimated one-day’s intake
for each participant. Meal plans were analysed using the
nutrient analysis programme FoodWorks 8 Professional
Edition (Xyris Software, Australia). Meal plans representing
the MOH nutrition guidelines were developed to be consis-
tent with food group and serving recommendations for NZ
adults and adolescents according to the Eating and Activity
Guidelines for NZ Adults1 and Food and Nutrition Guide-
lines for Healthy Children and Young People.23 Macronutri-
ent intake was aligned with the acceptable macronutrient
distribution ranges (AMDR) to reduce risk of chronic dis-
ease (45–65% energy from carbohydrate, 15–25% energy
from protein and 20–35% energy from fat with less than
10% energy from saturated fat).22 For the LCHF meal
plans, macronutrient intake was established to align with
the AMDR for protein (15–25% of energy). Carbohydrate
intake was selected to provide 10–20% energy (60–120 g),
with the remaining energy derived from wholefood sourced
fat (55–70% of energy). There was no defined restriction
for saturated fat intake. All micronutrients for the two diets
were assessed on FoodWorks against national Australian
and NZ nutrient reference value (NRV) thresholds.22

Types of food consumed were standardised across both
diets to include traditional meals, to exemplify common
dietary choices and to match local food availability of the
wider NZ population. Food cost data were collected from
shelf prices examined from a reputably inexpensive local
supermarket, Pak ’n Save in Albany, Auckland, NZ, in
October 2016.24 Food items selected for inclusion were
based on the following criteria: (i) foods that we considered
to be, generally, popular and acceptable, rather than any
specialty or unusual food that would demand an acquired
taste; (ii) lowest cost brands within a food category, apart
from eggs, where free range was selected over conventional
eggs, for ethical reasons; and (iii) fresh vegetables were cho-
sen in preference over frozen except for green beans, brus-
sel sprouts and spinach. Costs for each one-day sample
meal plan for all participants were calculated by price per
weight of food product consumed. Where price data were
acquired for uncooked weight of foods (such as meat and
rice), the weight of foods was adjusted for the cooked
version.

Results

Tables 2 and 3 present the sample meal plans of the male
and female case studies for both dietary approaches, and
their macronutrient and energy composition, respectively.

Table 1 Family demographics

Family member Age (years) Height (cm) Weight (kg) BMI (kg/m2) PAL EER (kJ) EER (Cal)

Adult male 45 176.0 72 23 1.7 12 085 2888
Adult female 45 162.9 60 23 1.7 9483 2266
Adolescent male 14 169.8 65 23 1.7 12 964 3098
Adolescent female 12 156.1 55 23 1.7 10 268 2454

BMI, body mass index; EER, estimated energy requirement; PAL, physical activity level.
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Cost comparisons for the one-day meal plans are pres-
ented in Figure 1. The total combined costs for the diets of
all four family members were $43.42 for the MOH nutri-
tion guidelines (average cost per person: $10.86) and
$51.67 for LCHF (average cost per person: $12.92). The
difference between the two dietary approaches was $8.25,
with the LCHF diet being the more expensive option.
Taken as an average cost per family member, this amounted
to $2.06.

All versions of the meal plans were replete for all the
micronutrients as compared against their recommended
dietary intake (RDI) or specific dietary target (SDT) thresh-
olds apart from the mineral selenium, which reached 95%
of the RDI for the adolescent male in the MOH guidelines
plan (see Appendix I). The maximum SDT for sodium for
the adult male and female, and the adolescent female for
the MOH guidelines meal plans was exceeded.

Discussion

This is the first study to compare the food costs of a nutri-
tionally replete meal plan for a wholefood-based LCHF
approach with that of an MOH national nutrition
guidelines-based approach. The key finding was that in this
instance, the LCHF was the costlier set of meal plans of the
two amounting to an additional $8.25 per day for a family
of four, or an average of $2.06 per person. Extrapolated to
one week totals $361.69 and $303.94 for the LCHF and
MOH plans, respectively; however, these figures should be
interpreted with caution. Purchased meals, snacks and bev-
erages consumed outside of the home environment, as well
as different meal varieties could either overestimate or
underestimate costs over the week for both dietary
conditions.

Our findings differed from those reported by Wilson et al.17

This research group reported an Asian and Mediterranean meal
plan at NZ$4.95 per day and NZ$5.64 per day, respectively;
with both meal plans less costly than that of a typical NZ male
(as guided by national survey data from the National Nutrition
Adult Nutrition Survey),25 costed at $17.29 per day. In this
NZ study, nutrient thresholds were assessed against estimated
average requirements (EARs), that is the intake required to
meet the needs of half of the population; hence it represented
a 1000kJ lower dietary energy requirement than that used in
our study. Researchers also used a selection of micronutrients
for comparison rather than the full spectrum as we did
(i.e. vitamin B1—thiamine—to represent all the B vitamins,
upper limits for sodium and vitamin A) and undertook ana-
lyses for males only.

Table 3 Total energy and macronutrient distribution for the MOH nutrition guidelines, and LCHF meal plans

MOH nutrition guidelines LCHF

Nutrient
breakdown

Adult
male

Adult
female

Adolescent
male

Adolescent
female

Adult
male

Adult
female

Adolescent
male

Adolescent
female

Energy
kJ 12 742.2 9494.0 13 035.2 10 679.9 12 773.1 9442.2 13 045.2 10 310.3
Cal 3045.5 2269.1 3115.5 2552.6 3052.8 2256.7 3117.9 2464.1

Carbohydrate
g 352.9 277.5 394.2 325.1 102.3 63.1 103.9 114.3
% 46.2 48.8 50.3 50.6 13.0 10.8 12.9 18.0

Protein
g 158.6 129.3 163.0 139.6 150.6 131.5 142.6 122.8
% 21.2 23.2 21.3 22.2 20.0 23.7 18.6 20.3

Fat
g 96.1 60.1 82.1 59.6 220.5 159.3 230.7 161.8
% 27.9 23.4 23.3 21.7 63.9 62.4 65.4 58.1

Saturated Fat
g 23.9 18.9 21.3 18.7 70.1 62.2 62.4 56.2
% 6.9 7.4 6.0 6.3 20.3 24.0 17.7 20.2

LCHF, low-carbohydrate, healthy-fat; MOH, Ministry of Health.

$12.48

$9.32

$10.45

$11.18

$12.92

$12.39

$12.97

$13.38

$0.00 $5.00 $10.00 $15.00

Adult Male

Adult Female

Adolescent Male

Adolescent Female

AVERAGE DAILY COST (NZ$)

Figure 1 Cost comparison analyses for one-day sample
meal plans (LCHF, low-carbohydrate, healthy-fat; MOH,
Ministry of Health; NZ, New Zealand). ( ) LCHF; ( ) MOH
national guidelines.
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In contrast, our cost findings for LCHF ($12.92) were
similar to those reported by Park who conducted a dietary
adherence study using weighed dietary records with actual
participants. Park reported no significant difference between
average daily costs of three diets: Mediterranean diet:
$11.27; Paleo diet: $12.85 and IF on a non-fasting day,
where the participants could eat whatever they wished:
$12.06. One would assume a cost similarity between Paleo
and LCHF dietary approaches as they share a common die-
tary philosophy, that is a focus on the consumption of
whole unprocessed foods. However, this argument does not
hold true considering the similar costs seen for IF on a
non-fasting day.17,18

Despite the costlier outcome for LCHF meal plans in this
study, there are several important points that warrant con-
sideration when it comes to estimating the cost of different
diets, especially LCHF. The first of these is that whichever
style of eating you adopt, there are mechanisms for reduc-
ing the cost of foods, even when foods are matched for
nutrient composition. For example, extra virgin olive oil,
fresh salmon, macadamia nuts and broccolini, foods often
used with LCHF but not limited to it, would be considered
expensive options, yet their less costly, approximate
nutrient-equivalents such as standard olive oil, sardines, lin-
seed and frozen spinach are substantially cheaper. Ethical
perspectives could also alter food costs. In this exercise, we
used free-range eggs (eggs were only used in the LCHF
plan); however, using standard caged-eggs would have been
a less costly option, bringing the daily cost of the one-day
LCHF plan down by $2.00, and thereby, reducing the daily
difference between the plans from $8.25 to $6.25.

In the context of the LCHF approach, there are some
foods known to be less expensive than their equivalent fol-
lowing an MOH nutrition guidelines approach. For exam-
ple, standard mince, rump steak and chicken thighs or
wings with skin all have a higher natural fat content and
are less costly than leaner cuts of meat such as premium
mince, eye fillet steak and skinless chicken breasts. This
point was reflected in our work as the ‘Meats’ food group
comparative costs for the family were $16.41 for the MOH
approach, and $12.67 for the LCHF approach. On the
other hand, there are some foods known to be more expen-
sive compared with their non-LCHF counterparts, the nota-
ble one being almond flour (almond meal) versus standard
white flour, an ingredient frequently used as a lower carbo-
hydrate alternative for baking. In this case, there is also a
vast difference between the nutritional content of these two
flours, with almond flour being nutritionally superior.26 In
these meal plans, we did not include any homemade baking
products, and have therefore not captured this as a signifi-
cant cost difference.

When other food groups were compared, there were
similarities noted in the total amounts as follows: ‘fruit’:
$5.25 versus $5.04; ‘dairy’: $5.27 versus $6.35; ‘fats, oils,
spreads’ $1.34 versus $2.26; for the MOH plans and the
LCHF plans, respectively. The main cost discrepancies were
noted in the remaining food groups, ‘nuts and seeds’,
‘grains’ and ‘vegetables’, and were largely due to the

different proportions of these foods used in the two sets of
meal plans. The cost differences were as follows: ‘nuts and
seeds’: 87c versus $8.64; ‘grains’: $6.49 versus $0 and ‘vege-
tables’: $7.80 versus $16.58, for the MOH versus LCHF
plans, respectively. The total cost difference between these
food groupings was $10.06, with LCHF being costlier than
MOH. The greater use of nuts, seeds and vegetables in the
LCHF plans was a necessary trade-off from the absence of
carbohydrate-heavy grains, to ensure the macronutrient,
micronutrient and fibre thresholds were met. The grains
selected for the MOH plans were all wholegrain, rather than
their known less costly refined counterparts. Despite this,
grain-based foods still tend to be a less costly option than
nuts, seeds and vegetables based on the proportions used
to satisfy certain nutrient requirements, in particular fibre
and certain B vitamins. Modelled as family eating behav-
iours, our analysis included family-style meals that allowed
for strategic shopping, meal planning, purchasing in bulk
and avoiding waste; known strategies to make weekly shop-
ping affordable.27 In our study, foods were selected for
both nutrition approaches equally with general affordability
in mind. We selected low cost brands, seasonal fresh pro-
duce and frozen alternatives to more expensive fresh varie-
ties. Whether either style of eating is considered affordable
for low-income families is important, but beyond the scope
of this work.

The second important point to consider is the value peo-
ple place on the foods they purchase in relation to their
overall health. While LCHF may be a costlier dietary
approach in this instance, for some the additional $2.06 per
person per day (which accumulates, hypothetically, to
$57.69 per week for the whole family) may be viewed as a
worthy investment for the perceived health benefits and
overall reduction in health-related costs it may imply. Food
purchasing is a complex issue; one only needs to consider
the extent of discretionary food and beverage spending
(i.e. weekly coffee consumption in 2015 ranged from
$12.09 to $14.02 per person in different regions of NZ28)
to realise that food purchasing behaviours can be
influenced by both affordability (or lack of) and priorities,
which differs markedly between individuals and families.

We were able to achieve nutrient-replete diet plans for
both dietary approaches (apart from the mineral selenium
for the adolescent boy in the MOH guidelines plan—which
can be remedied by the addition of one Brazil nut). This
finding corroborates with previous LCHF plan nutrient ana-
lyses.29 MOH national nutrition guidelines promote a
carbohydrate-dominant, lower fat dietary approach, with
adults and adolescents advised to eat a minimum of six
servings of grain-based foods daily as a main source of die-
tary energy (in the form of carbohydrate) as well as fibre,
vitamins (B group vitamins excluding B12 and E) and min-
erals (magnesium, calcium, iron, zinc and selenium).1 Alter-
nate low carbohydrate choices are believed to raise the cost
of obtaining these essential nutrients either resulting in
nutritional inadequacy or additional food cost.30 This was
shown to some extent in our work, despite previous
nutrient-driven cost analyses showing LCHF-appropriate

C. Zinn et al.

288 © 2019 The Authors. Nutrition & Dietetics published by John Wiley & Sons Australia, Ltd
on behalf of Dietitians Association of Australia



wholefoods such as eggs, meat, dairy, dry beans, nuts,
seeds, vegetables and fruit, among the lowest cost food
sources of protein, fibre, vitamin A, vitamin C, calcium,
iron and potassium.31

Our study had several limitations; however, none of
them single out or bias any one style of eating but rather
apply to both LCHF and MOH nutrition guidelines equally.
The first is that only a one-day sample meal plan was exam-
ined and therefore does not consider the variety that would
usually be seen over the course of a week. As a result, the
application of these findings to larger and more diverse
groups over a longer duration is limited.

Another limitation was that food costs were determined
from off-shelf price information from an Auckland super-
market over a one-week period. This did not account for
usual budgeting strategies that involve taking advantage of
food specials one might see at a different supermarket. Nei-
ther did it include the purchase of foods from vegetable
shops, markets and the butcher, where often foods can be
obtained more inexpensively, or foods from vegetable or
herb gardens. However, this is not necessarily problematic,
in that the aim of this study was not to undertake an exer-
cise in cost-effectiveness or affordability of food in general,
but rather to compare the costs of two eating approaches.
These limitations can be applied equally to both nutrition
approaches and does not bias seasonal price or food choice
variation.

The fact that these were theoretical case studies was a
limitation as food preference was unable to be considered
in food selection. Furthermore, there was potential for
researcher bias in determining menu items and ‘typical’
food choices for the theorised participants.

A strength of the study is that an accurate, professional
and local food composition database for dietary analysis
was used. A further strength was the exclusion of specialty,
fortified and unpopular foods in food selection to avoid
bias towards nutrient density in any one dietary approach.

In conclusion, this study demonstrated that a nutrient-
replete LCHF meal plan was costlier in this instance than
an MOH nutrition guidelines plan for a family of four.
Whether $2.06 per person per day is considered a minor or
a major difference in costs is subjective. Either way, we do
not believe this constitutes a meaningful enough difference
to warrant disregarding LCHF as a viable dietary approach
for improving health outcomes, based on its perceived
expense.
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