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The mean dietary exposure to the nutrient elements iodine, Fe, Se and Na by eight age–sex groups of the New Zealand population was estimated

from foods purchased and prepared as for consumption. A total of 968 samples comprising 121 foods were collected and analysed. Mean daily

exposures were calculated from mean concentration levels of the selected nutrients in each food combined with simulated diets for a 25 þ -year-

old male and female, a 19–24-year-old male, a 11–14-year-old boy and girl, a 5–6-year-old child, a 1–3-year-old toddler and a 6–12-month-old

infant. Food concentrations and dietary exposures are reported and compared with nutrient reference values (for example, recommended daily

intakes, adequate intakes or upper limits). Dietary iodine exposures for all age–sex groups were well below recommended levels and have steadily

decreased since 1982, raising concern especially for the physical and mental development of infants and young children. Fe exposures meet the

recommended daily intake for the average male and 11–14 year olds but are only about half that recommended for adult females. Se exposure is

about 20 % less than optimal for females. Na exposures, excluding discretionary salt, are above the acceptable exposure level for all age–sex

groups, and exceed the upper intake limits for 25 þ -year-old males, 19–24-year-old young males, and 11–14-year-old boys and girls by up

to 125 % for an average consumer.

Total diet surveys: Dietary exposure: Iodine: Iron: Selenium: Sodium

Iodine and Se are essential micronutrients that are deficient in
New Zealand soils, resulting in low exposures for New Zeal-
anders1 – 3. Research has indicated an increasing prevalence of
iodine deficiency in a sample of New Zealand children1.
Iodine is involved in thyroid function, and affects both
mental and physical development4,5. Se is an antioxidant
that plays a part in the body’s defence mechanisms6,7. Se
deficiency, most probably in combination with other factors,
is associated with heart and cartilage conditions known as
Keshan and Kashin–Beck disease respectively. Se deficiency
in combination with iodine deficiency has been reported to
increase the risk of cretinism8.

Fe is an essential component of a number of proteins
including Hb, necessary for the transportation of O2 in the
blood. Previous New Zealand Total Diet Surveys (NZTDS)
in 19829, 1987–810 and 1990–111 reported low Fe exposures,
ranging from 10 to 12 mg/d, for women over 25 years relative
to the current recommended dietary intake (RDI) of 18 mg/d
for women of reproductive age8. New Zealand has allowed
the fortification of several grain-based foods since the mid-
1990 s. No NZTDS has assessed Fe exposure since this
fortification commenced.

Na is the principal cation in extracellular fluid with physio-
logical roles closely linked to those of K and including the
maintenance of extracellular fluid volume, acid–base balance,
the active transport of molecules across cell membranes,

transmission of nerve impulses and the contraction of
muscles5,8. The kidneys maintain Na levels so that increased
or decreased salt exposure does not usually increase the
amount in the body5. The major adverse effect of increased
sodium chloride exposure is elevated blood pressure, a risk
factor for cardiovascular and renal diseases. Blood pressure
increases progressively in a dose-dependent relationship with
sodium chloride exposure, demonstrated in clinical trials
published over 25 years from 1976 through to 2001 for Na
exposures varying from 230 mg/d to 34 500 mg/d8. Na is
found in most foods as sodium chloride, commonly known
as salt. Salt accounts for about 90 % of total Na exposure
for countries such as New Zealand and Australia12,13 with
small amounts of Na exposure attributable to sodium bicar-
bonate, monosodium glutamate, sodium phosphate, sodium
carbonate and sodium benzoate8,14. Mean Na exposures
from previous NZTDS10,11 for a 19–24-year-old young
male, a female over 25 years and a 1–3-year-old toddler
were at, or exceeded, the currently advocated upper intake
level for Na8. Given the high prevalence of heart disease in
New Zealand, Na exposure is a public health concern.

Total diet surveys are a recognised methodology used in a
number of countries for assessing dietary exposures to agricul-
tural compounds, heavy metals and nutrients15. Total
diet surveys have been undertaken in New Zealand in
1974–516,17, 19829, 1987–810, 1990–111,18,19, 1997–83,20
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and 2003–421. The four nutrient elements iodine, Fe, Se and
Na were included in the suite of analytes measured in the
2003–4 NZTDS and food concentration data; exposure
estimates for eight population groups and exposure trends are
presented here.

Experimental methods

Food selection, sampling and preparation

The selection of foods for the 2003–4 NZTDS included 110
foods based on those of the previous NZTDS undertaken in
1997–8 with minor changes to reflect changing patterns of
consumption. An additional eleven foods were added because
they are significant sources of contaminants or agricultural
compounds, such as oysters, mussels and liver, or are popular
for specific sub-populations, especially children, such as fla-
voured milk and infant foods. The 121 foods of the 2003–4
NZTDS represent approximately 70 % of the most commonly
consumed foods in New Zealand.

Foods were classified as either:

(a) national foods (n 63), which were not expected to exhi-
bit any regional variability and included processed
foods, such as biscuits, breakfast cereals and beverages,
which are uniformly available throughout New
Zealand. Up to four brands, selected on the basis of
market share, were sampled in a single location in
spring (October–November 2003) and autumn
(May–June 2004);

(b) regional foods (n 58) that may vary in agricultural com-
pound, contaminant and nutrient level depending on the
location in which the food was produced. Regional
foods included meat, milk, fruit and vegetables and
were sampled in each of four locations in winter (July–
August 2003) and summer (January–February 2004).

Multiple units (two to twenty) or a minimum of 1 kg of each
were collected on each sampling with the exception of cream
(500 ml), oats (850 g) and wine (750 ml) where single units
were considered sufficient. Foods were analysed on the basis
of individual brands or region per season to give a total of
four analyses for each food for each season. The following

foods were purchased ready for consumption: battered fish,
chicken takeaway, Chinese dish, corned beef, hot chips,
meat pie and plain hamburger, and were mixed and chopped
for analysis. All other foods were prepared to a ‘table-ready’
state before analysis. Package instructions were followed
where appropriate (chocolate beverage, fish fingers, fruit
drink, infant and follow-on formula, infant weaning foods,
instant noodles, pizza and chicken soup). The following
foods were boiled: beans, egg, kumara, pasta, peas, potatoes
(peeled), pumpkin, rice, rolled oats, silverbeet and taro.
Bacon, beef mince (ground beef), beef rump, lamb or
mutton, lamb’s liver, pork chops and sausages were fried with-
out added fat. Fresh fish was grilled; potatoes (with skin) were
cooked in a microwave. Vegetables were rinsed but fruits
were not. Fruits that are normally consumed without peel,
such as oranges and bananas, were peeled. Confectionery
was melted in an equal weight of boiling water. All water
used in food preparation was distilled and no salt was added
to any foods at the time of cooking. Cooked or raw food
samples were mixed, chopped, homogenised and frozen until
analysis.

Simulated diets and population groups

As for previous NZTDS, food consumption data were derived
from 14 d simulated typical diets for eight selected population
age–sex groups: 25 þ -year-old male; 25 þ -year-old female;
19–24-year-old young male; 11–14-year-old boy; 11–14-
year-old girl; 5–6-year-old child; 1–3-year-old toddler;
6–12-month-old infant using the foods most commonly
eaten by the New Zealand population plus a few specific
foods for target populations such as infants and children22.
These diets were based on national 24 h diet recall surveys
conducted for New Zealanders aged 15 years and older23,
children aged 5–14 years24 and on recent regional studies of
young children25 (C. Wall, personal communication, 2004)
to represent an average consumer in each of the selected
groups. A summary of the body weights, total weight of
diet and estimated energy exposures of the simulated diets
for each age–sex group in the 2003–4 NZTDS is given in
Table 1, along with comparative data for 1997–8.

Table 1. Age–sex groups and body weights, total weight of diet and energy exposures of the simulated diets for
the 2003–4 and 1997–98 New Zealand Total Diet Surveys

Body weight (kg) Total weight of diet (g/d) Energy (MJ)

Age–sex group 2003–4 1997–98 2003–4* 1997–98† 2003–4* 1997–98†

25 þ -year-old male 82‡ 80 3461 2797 11·9 9·8
25 þ -year-old female 70‡ 65 2779 2608 8·2 6·8
19–24-year-old young male 78‡ 70 3173 2817 13·8 11·5
11–14-year-old boy 54§ – 2042 – 10·4 –
11–14-year-old girl 55§ – 1790 – 8·5 –
5–6-year-old child 23§ 20k 1633 1961k 7·2 6·6k
1–3-year-old toddler 13{ – 1275 – 5·2 4·7
6–12-month-old infant 9{ – 1044 – 3·8 –

* Derived from 1997 National Nutrition Survey data22.
† Derived from 1990 Life in New Zealand survey data47.
‡ National Nutrition Survey, 199723.
§ Children’s Nutrition Survey, 200224.
k4–6 year olds.
{National Health and Medical Research Council/Ministry of Health, 20068.
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Chemical analysis of analytes

Accurately weighed sub-samples (0·5–2·5 g) of the homogen-
ised foods were prepared for analysis as follows. Samples for
the determination of Na and Fe were digested with nitric and
hydrochloric acids and the acid digests were then analysed by
inductively coupled plasma-optical emission spectroscopy.
Samples for iodine and Se were digested with tetramethyl-
ammonium hydroxide26 and the alkaline digests were then
analysed by inductively coupled plasma MS. The limit of
detection for iodine, Fe, Se and Na varied from 0·001 to
50 mg/kg depending on the element, the fat and the water
content of the food.

Quality assurance

A comprehensive set of quality-assurance samples, including
spikes, duplicates, certified reference materials and blanks were
included with each batch of samples to ensure confidence in the
methodology and robustness of the results. The analytical varia-
bility for each nutrient was expressed as the CV (standard
deviation of the results divided by mean £ 100 %) based on
84–104 duplicates covering the range of food matrices. Spiking
concentrations were varied depending on the nutrient: iodine,
0·006 mg/kg; Fe, 0·3 mg/kg; Se, 0·006 mg/kg; Na, 30 mg/kg.

Exposure estimations

The estimates of dietary exposures were calculated by using the
arithmetic mean concentration of the nutrient element in food
multiplied by the daily weight for each food consumed (derived
from 2-week simulated diets) for each age–sex group. A ‘not
detected’ result was assigned a level of half the limit of detection
for the calculation of mean concentration.

Results and discussion

Analytical quality assurance

The mean recovery of nutrients from spiked food matrices
ranged from 95 % for Fe to 102 % for iodine (Table 2). Ana-
lytical variability was a challenge given the number of
matrices and range of concentration levels. The variability,
expressed as CV and calculated across all duplicate samples
for each nutrient, was 21, 41, 17 and 9 for iodine, Fe, Se and
Na respectively. The high variability observed for Fe was due
to the seven samples with Fe concentrations greater than
30 mg/kg. For the ninety-seven duplicates where the Fe con-
centration was less than 30 mg/kg the CV was 11. The accu-
racy of the determinations, based on recovery from certified
or reference materials, was better than 85 % except for Se in
bovine muscle and Fe in rice flour, apple leaves and the
oyster reference material that were as low as 69 % (Table 2).
Fe was known to be a difficult element to obtain good
recoveries from some certified reference materials unless
hydrofluoric acid was used to digest these materials.

Nutrient concentrations of foods

The mean, minimum, maximum and proportion of samples
containing nutrients at concentrations above the limit of detec-
tion are shown in Table 3.

Iodine. The iodine concentrations of most foods (65 %)
were less than 0·020 mg/kg. However, three foods had elev-
ated iodine content, namely one of four brands of soya milk
(9·14 mg/kg), mussels (3·34 mg/kg) and oysters (1·38 mg/kg).
The latter two were in the expected range, but soya milk nor-
mally has less than 0·01 mg iodine/kg. In this instance, the
2003–4 NZTDS helped identify an unexpectedly and unac-
ceptably high iodine concentration in the New Zealand food
supply. The manufacturer was informed and the product
reformulated.

Iron. Most foods contained less than 50 mg Fe/kg. The
highest concentration of Fe was found in yeast extract and
lamb’s liver at 446 and 435 mg/kg, respectively. A number of
cereal products, namely bran flake cereal, cornflakes, cereal-
based infant weaning food and wheat biscuit cereals, had maxi-
mum Fe levels above 100 mg/kg. Mussels and oysters also had
maximum Fe concentrations above 100 mg/kg.

Selenium. The concentration of Se in the 121 foods of the
2003–4 NZTDS ranged from , 0·002 to 0·64 mg/kg, with the
highest level measured in mussels. Seafoods in general had
higher concentrations of Se than other foods. Animal products
(eggs, chicken, pork, beef and lamb) appeared to have Se
levels that were intermediate between previous NZTDS
in 1997–8 and 1987–8 studies. The Se concentrations for
2003–4 NZTDS foods were all lower than concentrations
reported for either Australia, USA or both27,28 but not
dissimilar to levels reported in the 1st French Total Diet Study29.

Sodium. The concentration of Na in the 121 foods of the
2003–4 NZTDS ranged from , 10 to 42 000 mg/kg, with
the highest level measured in a yeast extract. Mean Na con-
centrations varied markedly between and within food
groups. The lowest Na concentrations were generally in the
fruit, vegetable and infant weaning food groups. It is also
apparent that much higher Na concentrations are found in pro-
cessed compared with unprocessed foods. For example, toma-
toes contained 36 mg Na/kg, whereas tomato sauce contained
7070 mg/kg. Similarly, pork chops contained 840 mg Na/kg,
while bacon contained 15 300 mg/kg; and cream (250 mg/
kg) can be compared with cheese (6300 mg Na/kg).

Exposure calculations

A summary of mean daily exposures of iodine, Fe, Se and Na
for each age–sex group, based on mean concentration and
average consumption is shown in Table 4 with nutrient refer-
ence values8. The simulated diets used for estimating nutrient
exposures in the present study were based on average energy
consumption figures and therefore exposure estimates are lim-
ited to the population average. But generally, high consumers
at 95th percentile levels may approximate three times the
population average consumption figure for individual foods,
and up to twice the total amount consumed by the population
as a whole30. Nutrient exposure for these consumers will
therefore be up to twice that of the average population.

Iodine. Daily exposures of iodine were calculated for both
normal and high levels of iodine in soya milk. There was little
difference between lower and upper bound iodine exposure
estimates and mean estimates of iodine in each age–sex
group. Assuming normal levels of iodine in soya milk, the
estimated mean exposures in the 2003–4 NZTDS were signifi-
cantly lower than the RDI for all age–sex groups. Iodine
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Table 2. Analytical quality-assurance results for spikes, duplicates and certified reference materials (CRM)

(Mean values and two standard deviations)

Iodine Fe Se Na

Cert (mg/kg) Meas (mg/kg) Cert (mg/kg) Meas (mg/kg) Cert (mg/kg) Meas (mg/kg) Cert (mg/kg) Meas (mg/kg)

Mean 2 SD Mean 2 SD Mean 2 SD Mean 2 SD Mean 2 SD Mean 2 SD Mean 2 SD Mean 2 SD

Percentage spike recovery*
Mean 102 95 100 96
Range 86–116 34–142 87–114 69–112
n 78 95 79 83
Percentage CV† 21 41 17 9
Percentage CV n 84 104 84 99
CRM‡
NIST1549QC 3·38 0·02 3·34 0·30 1·78 0·10 1·3 1·6 0·11 0·01 0·10 0·02 4970 100 4930 348
SRM 1577b Bovine liver – – – – 184 15 177 10 0·73 0·06 0·69 0·08 2420 60 2379 238
RM 8414 Bovine muscle 0·035 0·012 0·033 0·016 71·2 9·2 65·2 5·2 0·08 0·01 0·061 0·018 2100 80 2122 208
SRM 1568a Rice flour – – – – 7·4 0·9 5·8 4·6 0·38 0·04 0·33 0·04 – – – –
SRM 1515 Apple leaves – – 0·6 – 83 5 56 16 0·05 0·009 – – – – – –
SRM 1566b Oyster – – – – 206 7 168 24 2·06 0·15 1·75 0·14 3297 53 3101 298

Cert, certified value; Meas, measured value.
* Spiking concentrations for various food matrices were: I, 0·006 mg/kg; Fe, 0·3 mg/kg; Se, 0·006 mg/kg; Na, 30 mg/kg.
† Mean precision based on duplicates spread across a range of food matrices.
‡ Measured results for CRM have not been corrected for moisture content. The uncertainty for certified and measured values is stated at a 95 % CI (i.e. ^ 2 SD).
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Table 3. Mean concentrations of iodine, iron, selenium and sodium in ‘table-ready’ foods*

(Mean, minimum (Min) and maximum(Max) values)

Iodine (mg/kg) Fe (mg/kg) Se (mg/kg) Na (mg/kg)

Foods (n 8)
No. .
LOD Mean Min Max

No. .
LOD Mean Min Max

No. .
LOD Mean Min Max

No. .
LOD Mean Min Max

Apple 2 0·0020 , 0·002 0·007 8 0·9 0·7 1·0 0 0·0020 , 0·004 , 0·004 6 12 , 10 27
Apple-based juice 8 0·0089 0·002 0·047 6 0·5 , 1·0 2·8 0 0·0010 , 0·002 , 0·002 7 31 , 5 77
Apricot, canned 8 0·0149 0·009 0·024 8 2·3 1·4 3·4 0 0·0020 , 0·004 , 0·004 6 22 , 10 84
Avocado 0 0·0010 , 0·002 , 0·002 8 5·1 3·6 7·2 4 0·0053 , 0·004 0·012 8 86 52 157
Bacon, fried 8 0·0106 0·008 0·014 8 6·1 5·4 7·0 8 0·1381 0·118 0·180 8 15 250 12 600 18 900
Banana, peeled 2 0·0014 , 0·002 0·003 8 2·2 1·7 2·8 0 0·0020 , 0·004 , 0·004 0 5 , 10 , 10
Beans, boiled 1 0·0014 , 0·002 0·004 8 5·3 3·9 7·2 0 0·0020 , 0·004 , 0·004 0 5 , 10 , 10
Beans, baked,

canned
8 0·0158 0·011 0·026 8 11·5 9·2 14·6 8 0·0238 0·007 0·037 8 4284 3190 5150

Beef, mince, fried 8 0·0101 0·005 0·031 8 24·0 17·7 29·3 8 0·0570 0·028 0·077 8 811 559 1240
Beef, rump, fried 8 0·0071 0·004 0·010 8 33·7 24·9 47·0 8 0·0764 0·042 0·140 8 671 561 776
Beer 6 0·0127 , 0·001 0·046 0 0·1 , 0·1 , 0·1 0 0·0010 , 0·002 , 0·002 8 18 13 29
Beetroot, canned 8 0·0225 0·016 0·030 8 3·3 2·0 4·8 0 0·0020 , 0·004 , 0·004 8 1567 349 3430
Biscuit, chocolate 8 0·0551 0·018 0·173 8 30·2 10·0 53·3 3 0·0178 , 0·02 0·043 8 1624 610 2795
Biscuit, cracker 1 0·0081 , 0·01 0·030 8 18·3 10·0 38·0 7 0·0963 , 0·02 0·370 8 4640 2410 7680
Biscuits, plain

sweet
1 0·0069 , 0·01 0·020 8 10·8 6·0 19·0 4 0·0413 , 0·02 0·160 8 3620 2730 6870

Bran flake cereal,
mixed

2 0·0100 , 0·01 0·040 8 71·4 36·0 140·0 8 0·0875 0·050 0·130 7 3147 , 50 7150

Bread, mixed grain 7 0·0116 , 0·005 0·025 8 15·9 12·7 26·2 7 0·0381 , 0·010 0·093 8 4469 3900 5210
Bread, wheatmeal 3 0·0048 , 0·005 0·011 8 17·5 14·6 19·5 4 0·0438 , 0·010 0·131 8 5006 4520 5910
Bread, white 2 0·0032 , 0·005 0·007 8 12·9 7·6 39·2 4 0·0354 , 0·010 0·102 8 5063 4710 5470
Broccoli or cauli-

flower
1 0·0013 , 0·002 0·003 8 4·5 3·0 5·9 4 0·0060 , 0·004 0·016 8 54 39 77

Butter 5 0·0096 , 0·010 0·016 0 0·5 , 1·0 , 1·0 0 0·0100 , 0·020 , 0·020 8 5586 5370 5960
Cabbage 0 0·0010 , 0·002 , 0·002 8 2·7 1·7 4·3 2 0·0035 , 0·004 0·009 8 82 35 145
Caffeinated bever-

age
4 0·0013 , 0·001 0·003 0 0·1 , 0·1 , 0·1 0 0·0010 , 0·002 , 0·002 8 605 176 956

Cake 8 0·1300 0·097 0·206 8 9·3 6·8 11·2 8 0·0738 0·060 0·089 8 3680 3270 3870
Capsicum 0 0·0010 , 0·002 , 0·002 8 2·1 1·4 2·9 0 0·0020 , 0·004 , 0·004 4 9 , 10 13
Carbonated drink 6 0·0020 , 0·001 0·005 0 0·1 , 0·1 , 0·1 0 0·0010 , 0·002 , 0·002 8 44 29 56
Carrot 5 0·0044 , 0·002 0·018 8 1·4 1·1 2·1 1 0·0025 , 0·004 0·006 8 364 213 554
Celery 6 0·0095 , 0·002 0·044 8 1·5 0·7 5·0 0 0·0020 , 0·004 , 0·004 8 455 175 843
Cheese 8 0·0625 0·050 0·070 5 1·1 , 1·0 2·0 8 0·0550 0·050 0·070 8 6304 5840 6940
Chicken, fried 8 0·0150 0·003 0·043 8 8·3 4·3 14·5 8 0·1990 0·101 0·317 8 3521 850 7320
Chicken takeaway 8 0·0316 0·004 0·116 8 6·8 5·7 10·1 8 0·1091 0·055 0·135 8 7309 6380 9790
Chinese dish 8 0·0453 0·008 0·240 8 4·7 3·8 5·8 8 0·0423 0·026 0·061 8 4316 3590 5430
Chocolate bever-

age
6 0·0133 , 0·001 0·031 8 3·7 0·5 7·4 2 0·0015 , 0·002 0·003 6 57 , 5 106

Chocolate, plain
milk

8 0·1525 0·070 0·510 8 15·5 10·0 24·0 1 0·0113 , 0·020 0·020 8 706 556 825

Coffee beans,
ground

0 0·0008 , 0·001 , 0·002 2 0·1 , 0·1 0·3 0 0·0015 , 0·002 , 0·004 0 4 , 5 , 10

Coffee, instant 2 0·0006 , 0·001 0·001 8 0·6 0·3 1·0 0 0·0010 , 0·002 , 0·002 3 4 , 5 7
Confectionery 2 0·0075 , 0·010 0·020 1 0·6 , 1·0 1·0 0 0·0100 , 0·020 , 0·020 5 205 , 50 580
Corn, canned 8 0·0081 0·005 0·012 8 2·8 1·9 3·4 4 0·0069 , 0·004 0·024 8 1330 953 2470
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Table 3. Continued

Iodine (mg/kg) Fe (mg/kg) Se (mg/kg) Na (mg/kg)

Foods (n 8)
No. .

LOD Mean Min Max
No. .

LOD Mean Min Max
No. .

LOD Mean Min Max
No. .

LOD Mean Min Max

Corned beef, pre-
cooked

8 0·0250 0·015 0·043 8 19·2 15·6 21·0 8 0·0446 0·033 0·052 8 8704 7290 11 300

Cornflakes 1 0·0069 , 0·010 0·020 8 81·4 6·0 141·0 2 0·0188 , 0·020 0·060 8 7104 4460 9600
Courgette 2 0·0015 , 0·002 0·004 8 3·1 2·0 5·6 2 0·0031 , 0·004 0·008 0 5 , 10 , 10
Cream 8 0·0609 0·028 0·182 8 0·4 0·2 0·5 8 0·0055 0·004 0·007 8 249 224 268
Cucumber 1 0·0014 , 0·002 0·004 8 1·0 0·6 1·4 0 0·0020 , 0·004 , 0·004 6 20 , 10 32
Dairy dessert 8 0·0665 0·045 0·093 6 1·3 , 0·2 3·2 6 0·0060 , 0·004 0·009 8 569 493 723
Egg, boiled 8 0·5192 0·432 0·690 8 9·3 6·5 12·2 8 0·2685 0·242 0·309 8 1431 1340 1530
Fish fingers, baked 8 0·0319 0·020 0·045 8 3·9 2·5 5·4 8 0·2545 0·189 0·397 8 3783 2880 5670
Fish, battered 8 0·1658 0·025 0·456 8 2·8 2·1 3·9 8 0·3014 0·188 0·420 8 2009 1520 2470
Fish, canned 8 0·1299 0·078 0·213 8 9·6 7·1 14·7 8 0·5055 0·311 0·772 8 2902 477 6130
Fish, fresh, grilled 8 0·2159 0·117 0·372 8 2·3 1·4 3·3 8 0·4920 0·370 0·585 8 738 542 931
Fruit drink 1 0·0007 , 0·001 0·002 0 0·1 , 0·1 , 0·1 0 0·0010 , 0·002 , 0·002 8 172 70 335
Grapes 6 0·0049 , 0·002 0·019 8 3·4 2·4 4·9 0 0·0020 , 0·004 , 0·004 6 26 , 10 69
Ham 8 0·0371 0·023 0·056 8 7·7 6·8 9·0 8 0·1416 0·109 0·170 8 13 275 12 100 15 000
Hamburger, plain,

pre-cooked
8 0·0233 0·005 0·082 8 14·9 11·2 17·2 8 0·0935 0·037 0·197 8 4745 3760 6870

Honey 1 0·0056 , 0·010 0·010 5 1·2 , 1·0 2·0 0 0·0100 , 0·020 , 0·020 1 29 , 50 60
Ice-cream 8 0·0680 0·043 0·117 5 0·3 , 0·2 0·5 5 0·0069 , 0·004 0·015 8 459 373 647
Infant and follow-

on formula
8 0·0786 0·030 0·109 8 8·5 4·6 12·9 6 0·0108 , 0·002 0·027 8 219 98 337

IWF, cereal based 8 0·0249 0·004 0·061 7 47·0 , 0·2 129·0 5 0·0075 , 0·004 0·020 7 130 , 10 285
IWF, custard and

fruit dish
8 0·0614 0·006 0·112 8 3·7 0·9 9·6 6 0·0101 , 0·004 0·024 8 154 12·5 350

IWF, savoury 6 0·0195 , 0·002 0·062 8 5·4 3·8 7·5 7 0·0098 , 0·004 0·019 8 270 113 382
Jam 0 0·0050 , 0·010 , 0·010 6 1·0 , 1·0 2·0 0 0·0100 , 0·020 , 0·020 5 160 , 50 381
Kiwi fruit 0 0·0010 , 0·002 , 0·002 8 2·2 1·7 2·7 3 0·0048 , 0·004 0·013 5 12 , 10 22
Kumara, boiled 4 0·0029 , 0·002 0·010 8 3·9 3·3 4·8 0 0·0020 , 0·004 , 0·004 8 152 78 218
Lamb or mutton, fried 8 0·0323 0·006 0·175 8 26·3 16·3 35·2 8 0·0533 0·038 0·081 8 934 840 1090
Lamb’s liver, fried 8 0·0684 0·048 0·151 8 147·1 62·5 435·0 8 0·1975 0·094 0·263 8 942 822 1070
Lettuce 4 0·0068 , 0·002 0·040 8 2·7 1·1 4·1 1 0·0029 , 0·004 0·010 8 30 21 55
Margarine 0 0·0050 , 0·010 , 0·010 4 2·0 , 1·0 4·0 NR 0·0059 0·006 0·006 8 5409 3450 6550
Meat pie 8 0·0076 0·004 0·011 8 8·8 7·6 11·2 8 0·0286 0·010 0·056 8 4599 3840 5320
Melons 0 0·0010 , 0·002 , 0·002 8 1·7 1·3 2·2 0 0·0020 , 0·004 , 0·004 8 77 38 137
Milk, 0·5 % fat 8 0·0963 0·036 0·312 8 0·2 0·1 0·2 8 0·0081 0·005 0·013 8 391 357 430
Milk, 3·25 % fat 8 0·0858 0·041 0·235 8 0·2 0·2 0·2 8 0·0066 0·003 0·010 8 383 347 414
Milk, flavoured 8 0·0596 0·042 0·101 8 0·9 0·5 2·1 7 0·0058 , 0·002 0·009 8 410 334 611
Muesli 3 0·0106 , 0·010 0·020 8 35·8 17·0 50·0 6 0·0550 , 0·020 0·130 7 1147 , 50 4820
Muffin 8 0·0866 0·056 0·146 8 11·3 7·6 19·5 8 0·0483 0·034 0·072 8 4134 3530 4980
Mushrooms 4 0·0028 , 0·002 0·008 8 2·1 1·5 2·7 8 0·2161 0·132 0·336 8 57 46 82
Mussels 8 1·5325 1·010 3·340 8 88·3 32·8 154·0 8 0·5650 0·449 0·639 8 4643 2790 8700
Nectarine 0 0·0010 , 0·002 , 0·002 8 1·4 0·8 1·9 0 0·0020 , 0·004 , 0·004 0 5 , 10 , 10
Noodles, instant 7 0·0675 , 0·002 0·186 8 6·0 3·0 17·5 8 0·0291 0·005 0·055 8 3074 1820 4520
Oats, rolled, boiled 1 0·0015 , 0·002 0·005 8 8·5 6·5 9·8 6 0·0141 , 0·004 0·033 0 5 , 10 , 10
Oil 0 0·0050 , 0·010 , 0·010 4 2·0 , 1·0 4·0 NR 0·0010 0·001 0·001 1 33 , 50 90
Onion 7 0·0036 , 0·002 0·008 8 1·8 1·6 2·2 3 0·0064 , 0·004 0·021 8 22 12 35
Orange, peeled 1 0·0021 , 0·002 0·010 8 1·0 0·8 1·2 0 0·0020 , 0·004 , 0·004 4 14 , 10 37
Orange juice 4 0·0094 , 0·001 0·046 8 0·7 0·3 1·4 0 0·0010 , 0·002 , 0·002 7 20 , 5 81
Oysters 8 0·9695 0·783 1·380 8 44·0 20·6 103·0 8 0·4115 0·302 0·519 8 4798 2350 6910

D
ietary

ex
p

o
su

re
to

fo
u

r
n

u
trien

t
elem

en
ts

6
1

9

British Journal of Nutrition
https://doi.org/10.1017/S0007114507812001 Published online by Cambridge University Press

https://doi.org/10.1017/S0007114507812001


Table 3. Continued

Iodine (mg/kg) Fe (mg/kg) Se (mg/kg) Na (mg/kg)

Foods (n 8)
No. .

LOD Mean Min Max
No. .

LOD Mean Min Max
No. .

LOD Mean Min Max
No. .

LOD Mean Min Max

Pasta, boiled 2 0·0149 , 0·002 0·086 8 8·1 5·0 16·5 8 0·0531 0·015 0·179 2 18 , 10 82
Peaches, canned 8 0·0131 0·004 0·020 8 1·9 1·1 6·0 0 0·0020 , 0·004 , 0·004 8 44 19 141
Peanut butter 2 0·0513 , 0·010 0·370 8 16·4 13·0 23·0 8 0·1288 0·040 0·400 8 4104 1590 6100
Peanuts, whole 3 0·0106 , 0·010 0·030 8 16·3 12·0 26·0 8 0·0625 0·030 0·140 8 3269 72 5830
Pear 1 0·0014 , 0·002 0·004 8 1·0 0·3 1·5 0 0·0020 , 0·004 , 0·004 2 6 , 10 11
Peas, boiled 1 0·0013 , 0·002 0·003 8 16·0 12·6 27·5 0 0·0020 , 0·004 , 0·004 3 9 , 10 22
Pineapple, canned 7 0·0150 , 0·002 0·028 8 1·2 0·6 2·0 0 0·0020 , 0·004 , 0·004 4 22 , 10 68
Pizza, baked 8 0·0309 0·017 0·060 8 8·1 7·0 9·2 8 0·0653 0·047 0·092 8 5914 5250 7240
Pork chop, fried 8 0·0093 0·004 0·022 8 7·9 5·2 9·4 8 0·1373 0·098 0·183 8 838 731 922
Potato crisps 5 0·0131 , 0·010 0·030 8 14·6 9·0 19·0 1 0·0113 , 0·020 0·020 8 3728 1990 5450
Potato, hot chips 6 0·0700 , 0·002 0·257 8 7·3 5·6 9·2 1 0·0023 , 0·004 0·004 8 2155 1300 2670
Potatoes, peeled,

boiled
6 0·0028 , 0·002 0·005 8 3·1 2·1 3·8 3 0·0048 , 0·004 0·017 5 17 , 10 28

Potatoes, with skin,
microwaved

8 0·0109 0·002 0·027 8 6·0 3·7 8·7 4 0·0066 , 0·004 0·020 5 20 , 10 33

Prunes 8 0·0079 0·004 0·013 8 5·4 4·3 7·1 1 0·0028 , 0·004 0·008 5 19 , 10 42
Pumpkin, boiled 3 0·0044 , 0·002 0·013 8 2·3 1·9 3·5 1 0·0024 , 0·004 0·005 0 5 , 10 , 10
Raisins or sultanas 7 0·0167 , 0·002 0·027 8 15·1 11·8 21·5 0 0·0020 , 0·004 , 0·004 8 115 40 376
Rice, white 5 0·0031 , 0·002 0·005 8 0·7 0·4 1·1 5 0·0093 , 0·004 0·021 0 5 , 10 , 10
Salad dressing 5 0·0356 , 0·010 0·170 7 3·7 , 1·0 7·0 NR 0·0010 0·001 0·001 8 6004 2190 8220
Sausages, fried 8 0·0802 0·012 0·261 8 14·5 12·3 16·3 8 0·0459 0·036 0·057 8 7352 6130 9180
Silverbeet, boiled 6 0·0270 , 0·002 0·104 8 10·4 5·4 21·9 4 0·0056 , 0·004 0·015 8 716 518 1130
Snack bars 6 0·1025 , 0·010 0·490 8 16·3 5·0 37·0 5 0·0275 , 0·020 0·050 8 1682 640 3550
Snacks, flavoured 8 0·0575 0·020 0·110 8 9·9 3·0 14·0 5 0·0300 , 0·020 0·060 8 11 569 5130 21 300
Soup, chicken 8 0·0210 0·006 0·078 8 1·1 0·5 2·5 4 0·0058 , 0·004 0·019 8 3660 2920 4990
Soya milk 8 1·3134 0·005 9·140† 8 3·9 1·7 6·1 8 0·0154 0·003 0·037 8 561 388 915
Spaghetti in sauce,

canned
8 0·0199 0·013 0·039 8 2·9 2·2 4·0 6 0·0095 , 0·004 0·032 8 4140 3320 4790

Strawberries 2/7 0·0021 , 0·002 0·007 7/7 2·4 1·9 3·8 0/7 0·0020 , 0·004 , 0·004 2/7 34 , 10 109
Sugar 0 0·0050 , 0·010 , 0·010 0 0·5 , 1·0 , 1·0 0 0·0100 , 0·020 , 0·020 0 25 , 50 , 50
Taro, boiled 5 0·0061 , 0·002 0·012 8 6·5 2·3 8·2 0 0·0020 , 0·004 , 0·004 5 12 , 10 23
Tea, brewed 2 0·0006 , 0·001 0·001 5 0·2 , 0·1 0·4 0 0·0010 , 0·002 , 0·002 0 3 , 5 , 5
Tomato 1 0·0011 , 0·002 0·002 8 2·1 1·4 2·8 0 0·0020 , 0·004 , 0·004 8 36 16 90
Tomato sauce 8 0·0136 0·002 0·023 8 4·6 2·4 6·9 2 0·0033 , 0·004 0·007 8 7073 4760 8680
Tomatoes in juice 6 0·0055 , 0·002 0·012 8 5·0 2·2 12·2 1 0·0031 , 0·004 0·011 8 1170 49 2670
Water‡ 7 0·0023 , 0·001 0·005 0 0·01 , 0·02 , 0·02 0 0·0005 , 0·001 , 0·001 8 9 5·5 12·9
Wheat biscuit cer-

eals
0 0·0050 , 0·010 , 0·010 8 67·8 29·0 173·0 2 0·0313 , 0·020 0·100 7 2731 , 50 3920

Wine, still red 8 0·0090 0·002 0·014 8 2·5 1·4 6·0 0 0·0010 , 0·002 , 0·002 8 39 14 61
Wine, still white 7 0·0049 , 0·001 0·012 8 1·2 0·5 3·1 0 0·0010 , 0·002 , 0·002 8 41 12 103
Yeast extract 6/6 0·0552 0·020 0·090 8 226·0 29·9 446·0 5 0·0172 , 0·004 0·030 8 37 267 32 300 42 000
Yoghurt§ 8 0·0831 0·055 0·110 7 0·6 , 0·2 2·0 6 0·0059 , 0·004 0·009 8 446 379 512

LOD, limit of detection; IWF, infant weaning food; NR, no result.
* Table-ready means as consumed, for example, lettuce on a fresh-weight basis but silverbeet on a boiled-weight basis, banana, peeled (flesh only), fish, filleted and grilled21. No salt was added to any foods at the time of cooking.
† Anomalous result due to iodine contamination in one brand of soya milk.
‡ A combination of bottled and tap water.
§ Fruit-flavoured.
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exposure varied from a low of only 40 % of the RDI, for
a 25 þ -year-old female, to a high of 57 % of the RDI for a
25 þ -year-old male. When the anomalously high levels of
iodine found in one product line in one of four brands of
soya milk were included, the exposures increased accordingly
but all remained well below the RDI.

It is important to note that consistent with previous NZTDS,
the 2003–4 NZTDS did not take into account the addition of
discretionary salt used either during cooking, or added at the
table. Given that over 80 % of discretionary salt is iodised in
New Zealand31, actual iodine exposures of New Zealanders
are probably higher than those indicated in Table 4.

Dairy foods were a dominant source of iodine exposure for
all population groups, some of which are shown in Fig. 1.
Other animal sources (eggs, mussels, fresh fish and oysters)
were also significant to iodine exposure for a 19–24-year-
old young male, a 25 þ -year-old male and female and an
11–14-year-old boy and girl. Males (aged 19 þ years)
gained 5–6 % of iodine exposure from beer consumption.

Exposure of iodine for a 6–12-month-old infant was domi-
nated by levels in infant and follow-on formula.
Iron. Estimated dietary exposures to Fe were above the

RDI for 25 þ -year-old males, 19–24-year-old young men,
and 11–14-year-old boys and girls living in New Zealand.
However, the average exposure to Fe for 25 þ -year-old
females was only about half the RDI. Fe exposures for a
5–6-year-old child, a 1–3-year-old toddler and 6–12-
month-old infants were also below the RDI. Mean Fe
exposures for all age–sex groups in the NZTDS were within
the range of 20–36 % of upper intake limits and therefore
do not represent a toxicological risk from too much Fe.

Food groups and specific foods that contributed to the Fe
exposure for the 25 þ -year-old male, 1–3-year-old toddler
and 6–12-month-old infant are shown in Fig. 2. Grain
products and red meat (beef and lamb) were important contri-
butors to Fe exposure for 25 þ -year-old males and females,
19–24-year-old young males and 11–14-year-old boys and
girls. Breakfast cereals (particularly wheat biscuit cereals

Table 4. Estimation of mean daily exposure to iodine, iron, selenium and sodium for eight population groups in the 2003–4 New Zealand Total Diet
Survey

Age range (years). . . 25 þ 25 þ 19–24 11–14* 11–14* 5–6† 1–3 6–12 months‡
Nutrient elements Male Female Young male Boy Girl Child Toddler Infant

Iodine exposure (normal-I
soya milk) (mg/d)

85 60 85 60 50 43 47 49

Iodine exposure (one high-I
soya milk) (mg/d)§

117 98 99 74 73 57 57 49

RDI (mg/d)k 150 150 150 120 120 90 90 –{
AI (mg/d)k – – – – – – – 110{
UL (mg/d)k 1100 1100 1100 600 600 300 200 **
Fe exposure (mg/d) 12·8 9·1 13·3 11·9 9·3 8·0 5·8 7·1
RDI (mg/d) 8 8–18†† 8 8 8 10 9 11
UL (mg/d) 45 45 45 40 40 40 20 20
Se exposure (mg/d) 67 49 71 55 41 32 21 16
RDI (mg/d) 70 60 70 50 50 30 25 –{
AI (mg/d) – – – – – – – 15{
UL (mg/d) 400 400 400 280 280 150 90 60
Na exposure (mg/d) 3047 2150 3603 3108 2496 2031 1384 845
AI (mg/d)k 460–920 460–920 460–920 400–800 400–800 300–600 200–400 170
UL (mg/d) 2300 2300 2300 2000 2000 1400 1000 **

RDI, recommended daily intake; UL, upper limit; AI, adequate intake.
* Nutrient reference values for 11–14-year-old children assumed equivalent to values for 9–13-year-old children.
† Nutrient reference values for 5–6-year-old children assumed equivalent to values for 4–8-year-old children.
‡ Nutrient reference values for 6–12-month-old infants extrapolated from values for 7–12-month-old infants.
§ Includes anomalous result due to iodine contamination in one brand of soya milk.
kAustralian and New Zealand Nutrient Reference Values8.
{AI, not RDI.
** Unable to be set.
†† RDI for women under 50 years is 18 mg/d; RDI for women over 50 years is 8 mg/d.

Fig. 1. Food groups that contribute to estimated iodine exposure for (A) a 19–24-year-old young male, (B) a 1–3-year-old toddler and (C) a 6–12-month-old infant

in the 2003–4 New Zealand Total Diet Survey. CEFM, chicken, eggs, fish and meat; IWF, infant formulae and weaning foods.
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and cornflakes), yeast extract and breads were the major con-
tributors to the exposure of a 1–3-year-old toddler; and infant
formula and weaning foods, yeast extract and breakfast cereals
(largely wheat biscuit cereals) are the four major contributing
foods for a 6–12-month-old infant.
Selenium. The estimated exposure for a 25 þ -year-old

female was 49 mg/d, 18 % below the RDI of 60 mg/d. The
mean exposure for an 11–14-year-old boy was above
the RDI, whereas for an 11–14-year-old girl it was 18 %
below, attributable to a lower consumption of fresh fish.
Mean exposures of Se for a 19–24-year-old young male,
25 þ -year-old male, 5–6-year-old child, 1–3-year-old tod-
dler and 6–12-month-old infant approximated the RDI.

An exposure of up to 400mg Se per d is considered safe for
adults, with correspondingly lower upper limits for younger
individuals8. The 2003–4 NZTDS confirms that Se exposures,
on average, do not constitute a toxicity problem for any of the
New Zealand age–sex groups.

Seafood, chicken, eggs, breads and grain products provided
the majority of Se in the diets of all age–sex groups included
in the 2003–4 NZTDS except for the 6–12-month-old infant
for whom infant weaning foods contributed nearly 30 %. Fig. 3
illustrates the sources of Se in the diet of a 19–24-year-old
young male (also representative of a 25 þ -year-old female
and a 25 þ -year-old male), a 1–3-year-old toddler and a
6–12-month-old infant. Adolescent boys and girls (age 11–14
years) showed lower contributions from fish (both fresh and
battered) and cake than their adult counterparts but higher con-
tributions from chicken and white bread, reflecting a preference
for these foods by these population groups. Chicken feed and
supplements specifically include Se and that accounts for eggs
as a key contributor to Se exposure (E. Catherwood, Executive

Officer, Poultry Industry Association of New Zealand, Egg Pro-
ducers Federation Of New Zealand and New Zealand Feed
Manufacturers Association, personal communication, 1999,
N. Meads, Nutritionist, Tegel Foods Poultry manufacturer,
personal communication, 1999).

Sodium. Mean daily Na exposures were significantly
above the acceptable exposure for all age–sex groups, and
exceeded the upper intake limits for 25 þ -year-old males,
19–24-year-old young males and 11–14-year-old boys
and girls by up to 125 % for the average consumer. For a
high consumer (95th percentile), exposure to Na could be
approximately twice that of an average consumer30, resulting
in Na exposures up to 6 200 mg/d for the 11–14-year-old
boy, more than three times the upper intake limit.

The daily exposure estimates in Table 4 included only Na
inherent in the food, and Na added at the time of food manu-
facture, or preparation of takeaways, but not salt added at the
time of cooking or at the table. Na inherent in foods has been
estimated to contribute about 15 %, and Na from manufactured
or processed foods 65–70 % of total Na exposure13,32. Salt
added at the time of cooking or at the table has been estimated
to account for 11–20 % of total Na exposure13,32,33. Hence, if
this salt is included, Na exposure may be up to 20 % higher
than the values stated in Table 4.

Exposures of Na for an average New Zealand consumer
range from 845 mg/d for a 6–12-month-old infant to
3603 mg/d for a 19–24-year-old young male. Blood pressure
increases in a dose-dependent way with Na intakes from
230 mg/d8. Therefore it is likely that Na in the average New
Zealand diet is causing elevated blood pressure. Elevated
blood pressure is a risk factor for CVD8 and CVD is a leading
cause of death in New Zealand34.

Fig. 2. Food groups that contribute to estimated dietary Fe exposure in (A) a 25 þ -year-old male, (B) a 1–3-year-old toddler and (C) a 6–12-month-old infant in

the 2003–4 New Zealand Total Diet Survey. IWF, infant formulae and weaning foods.

Fig. 3. Foods that contribute to estimated dietary Se exposure in (A) a 19–24-year-old young male, (B) a 1–3-year-old toddler and (C) a 6–12-month-old infant in

the 2003–4 New Zealand Total Diet Survey. IWF, infant formulae and weaning foods.
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The distribution of foods contributing to Na exposure for an
adult male, an adolescent girl, and an infant, as representatives
of the eight population groups, is shown in Fig. 4. Of Na
exposure, 80 to 86 % was attributable to forty-two manufac-
tured foods with the single greatest contributor to Na exposure
being bread, accounting for 15–27 %, followed by processed
meats (bacon, ham, corned beef and sausages), contributing
10–14 % of total Na exposure. Grain products collectively
account for 33–48 % of Na exposure, similar to the estimate
of 38 % from the UK National Food Survey32.

Exposure trends

The impacts of increasing globalisation of the food supply and
changes in consumption patterns on nutrient exposure are
apparent from successive NZTDS undertaken in New Zealand
over the 20-year period from 1982 (Fig. 5).

The iodine exposure of New Zealanders has continued to
decrease for all age–sex groups, to a point where iodine

exposures are now, at best, only 57 % of the RDI across the
eight population groups. The reduction in dietary iodine
exposures is consistent with New Zealand studies showing
urinary iodide levels, and hence iodine status, to be low and
decreasing24,35 – 38. This is a significant public health issue
for New Zealand and the appropriate action to address the
low dietary exposure is under consideration by the New Zeal-
and government. The observed downward trend in iodine
exposure is at least partly explained by the marked drop in
the use of iodophor disinfectants in the dairy industry in the
period 1978–88 and changing consumption patterns.
Sutcliffe39 reported a dramatic decrease in iodine concen-
tration of milk from 87 mg/200 ml (0.44 mg/kg) in 1978 to
24 mg/200 ml (0·12 mg/kg) in 1988 that accounts for the
decrease in exposure seen between 1982 and 1987–8
(Fig. 5). The contribution of the top ten individual foods to
iodine exposure in 2003–4 is shown in Table 5 along with the con-
centration and consumption of these same foods from previous
NZTDS, where these are available. Data for individual foods

Fig. 4. Foods that contribute to estimated dietary Na exposure in (A) a 25 þ -year-old male, (B) an 11–14-year-old girl and (C) a 6–12-month-old infant in the

2003–4 New Zealand Total Diet Survey, excluding salt added at time of cooking or at the table. * Contribution of these foods to Na intake will increase if salt is

added at the time of cooking or at the table.

Fig. 5. Trends of estimated dietary exposure to iodine (A), Fe (B), Se (C) and Na (D) for a 19–24-year-old young male ( ), a 25 þ -year-old female (B) and a 1–

3-year-old toddler (A) over five New Zealand Total Diet Surveys from 1982 to 2003–43,9–11. * Na was not included in the analytes of the 1997–8 New Zealand

Total Diet Survey.
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were not obtained before the 1987–8 NZTDS. The decreasing
exposure to iodine (since 1987–8) is reflected in the decrease in
consumption, for a young male, of milk and eggs rather than a
change in iodine concentrations in these foods.

A comparison of mean Fe exposure data for a 25 þ -year-
old female and 19–24-year-old young male over the 20-year
period from 1982 suggests that exposure for 25 þ -year-old
females has changed little over this period. There is, however,
a marked decline in exposure for a 19–24-year-old young
male between 1990–1 and 2003–4. The reason for this is
not apparent since a reduced exposure from wholemeal
bread and lamb’s liver is more than offset by increases from
fortified cereals and takeaways.

Dietary exposures of Se have been steady over the 20-year
period from 1982 to 2003–4. This finding is at variance with a
reported increase in Se status of New Zealanders40,41 that was
attributed to an increased consumption of wheat imported
from areas richer in Se, such as Australia and/or North Amer-
ica, and the use of livestock supplements3. The apparent
increase in Se exposure estimate for the 25 þ -year-old
female and 1–3-year-old toddler reported in the 1987–8
NZTDS has not been maintained.

Na was not included in the analytes of the 1997–8 NZTDS but
exposures for a young male, a 25 þ -year-old female and a 1–3-
year-old toddler have decreased by 17, 14 and 8 % respectively
since 1987. However, the 2003–4 NZTDS showed that
mean daily Na exposures exceed the adequate intake range
for all age–sex groups and exceed the upper intake limit for
a 25 þ -year-old male, a 19–24-year-old young male, an
11–14-year-old boy and girl, a 5–6-year-old child and a 1–
3-year-old toddler by 25–57 %. For a high consumer, Na
exposure may exceed the upper intake limit by a factor of 3.
None of these estimates include the use of discretionary salt
that may also increase Na exposure by up to an additional 20 %.

Conclusion

The NZTDS methodology is internationally accepted with simi-
lar studies conducted in the USA42, Australia27, China43,44,
UK45, Czechoslovakia46 and France29. These studies allow an
assessment of the chemical safety of the food supply and identi-
fication of exposure concerns for regulatory action, further
research, or education, for improved public health. The 2003–
4 NZTDS reveals that the calculated dietary iodine exposures
for all age–sex groups are well below recommended levels

and have steadily decreased since 1982. This is of concern to
public health, especially the physical and mental development
of infants and young children. Fe exposures are adequate for
the average male and 11–14 year olds. However, despite the for-
tification of cereals, the average exposure to Fe in New Zealand
for a 25 þ -year-old female is only about half the RDI. Calcu-
lated mean daily dietary exposures of Se for all age–sex
groups of the 2003–4 NZTDS meet or are slightly below the
RDI, with those living in the South Island and in low-Se areas
likely to have lower dietary exposures of Se. Despite more
global distribution of food, mean Se exposures have been
steady in the past 20 years. Mean daily Na exposures exceed
the adequate intake range for all age–sex groups and exceed
the upper intake limit for most groups. Given that the majority
of Na exposure is from processed foods, these are possible
foods to target for Na reduction.
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Oysters 2·4 0·97 1·05 0·26 0·67 2 2·5 12
Chocolate, plain milk 2·2 0·15 0·11 0·13 0·09 12 3 3·6

NR, no result.
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