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The Budget Method, originally developed for determin-
ing food additive use limits, has been proposed as a tool
Jor.screening food additive intakes to establish-monitor-
ing priorities. Theoretical Maximum Daily Intake
(TMDI) estimates derived using the Budget Method
rely on assumptions regarding physiological require-

ments for energy and liguid and on the energy density of

Jfood rather than on food consumption survey data. This
report summarizes work performed to determine the
validity of Budget Method assumptions and to assess
the potential for error in assigning monitoring priority
based on Budget Method results. Budget Method
assumptions regarding energy and liquid intake were
compared with data from UK, German and US nation-
wide food consumption survevs. It was found that the
Budget Method assumptions of energy intake and liquid
intake are higher than mean intakes reported in
surveys. The Budget Method assumption regarding
energy density of foods also was found to be a slight
overestimate. -Budget Method TMDIs for case study
additives were in each case larger than survey-based
95th percentile per capita additive intake estimates.
Based on these results, the Budget Method appears to
be a suitably conservative screen for establishing ad-
ditive monitoring priorities based on potential lifetime
average intakes.

Keywords: Food additives, intake, exposure, energy
intake, risk assessment, monitoring
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Introduction

European Union (EU) Directives 94/35/EC, 94/36/
EC and 95/2/EC require each Member State to
monitor the consumption and usage of food addi-
tives. The European Commission was not empowered
by these directives to specify how the Member States
should fulfil this obligation. However, the Commis-
sion does have a role in co-ordinating the national
programmes and is called upon to submit a report to
the European Parliament. The Commission recog-
nizes that a high degree of co-ordination is essential
if its report to the European Parliament is to provide
a coherent summary of the overall situation in the
European Union.

A variety of additive monitoring methods has been
discussed. A mega-database of information on addi-
tive concentrations in foods has been proposed but
such a database is unlikely to be established in time to
meet the requirements of the EU Directives (Nutri-
scan 1994). Ad hoc chemical analyses might be
appropriate in specific applications, but would be
impractical for effective monitoring of all chemicals.
Targeted surveys of use and/or intake of specific
additives can be (and have been) performed to
provide important data for monitoring but the cost
of monitoring the use of all additives in all foods by
chemical analysis would be prohibitively expensive.

Many of the methods in use for determining intakes
of additives rely on food production statistics or on
national food consumption survey data. In general,
estimates of additive intake from food consumption
data must be generated by experts who understand
the nuances and limitations of survey techniques and
know the details of the particular survey. The most
accurate estimates are generated using data on
consumption of specific foods by individuals and
such data are not widely available. Additive intake
estimation using food consumption data, while
requiring fewer resources than the analytical
approaches discussed above, still requires significant
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resources and is considered impractical for use with
every additive.

Although Member States are not required to use a
common monitoring approach. the development of a
science-based but practical monitoring system is a
formidable task which they all face. Eleven Member
States and Norway, acting under the EU Scientific
Co-operation Directive (SCOOP), have been working
together to develop a tiered system for prioritizing
needs for monitoring specific additives. The Codex
Alimentarius Commission Committee on Food Ad-
ditives. and Contaminants has considered such a
system (CX/FAC/96/6) for determining whether the
additive uses listed in the Codex General Standard for
Food Additives (GSFA) pose any risk to public
safety,

The.tiers’ described -in - the Codex protocol are
essentially additive intake estimation methods which
progress in complexity and data requirements. These
methods are intended to produce progressively more
dccurate estimates of additive intake, although they
have not been validated for this purpose. Where
results ol analyses in a low level tier indicate that an
ADI is unlikely ever to be exceeded, the screen
climinates.the additive from further consideration,
thus conserving valuable resources. Resources can
then be focused toward additives for which the
potential for-exceeding the ADI cannot be excluded
with the-present conditions of use and assumptions
used in the assessment. In these cases, additives are
further evaluated using more complex but less con-
servative intake estimation methods.

The lower level tiers are designed to be ultra-con-
servative .in. order to  minimize the risk that an
additive. for which there is a possibility that the
take may exceed the ADI. is erroneously eliminated
trom. further consideration. However, it must be
emphasized that these tiers are tools for establishing
monitoring priorities rather than tools for risk assess-
ment: results from screening tests should never be
interpreted as realistic estimates of intake.

An adaptation of the Budget Method. developed by

Seren Hansen (1966) of the National Food Agency of

Denmark for determining maximum use levels for
food additives, has been proposed by Codex as the
Tier 1 screening step. Use-of the Budget Method in
the manner proposed by Codex is intended to yield a
worst-case additive intake estimate. the ‘theoretical
maximum daily intake’ (TMDI).

The Budget Method provides the basis for a simple,
inexpensive screening method for intakes because it
relies on assumptions regarding physiological require-
ments for energy and liquid and on energy density of
food rather than on food consumption survey data.
The TMDI is calculated by assuming that all foods
contributing to the energy intake. and all beverages
contributing tothe liquid-intake. will contain the
additive at maximum permitted use levels:- Under
the Codex proposal, an additive 1s said to ‘pass’ the
Budget Method screen if the calculated TMDI is
lower than the additive's acceptable -daily.intake
(ADI).

The Budget Method may also be an appropriate
screening method for determining priorities for ad-
ditive monitoring required under EU Directives 94.
35/EC, 94/36/EC and 95/2/EC. Before it can be
accepted in the EU for such a purpose, however,
the underlying assumptions must be examined to
evaluate the potential for error in the use of results
to establishing monitoring priorities. Clearly, the
Budget Method must over-estimate intake in order
to. minimize Type [T (false negative).errors;-a false
indication. could result-in unchecked use of a sub-
stance-which should have been a priority for monitor-
ing. Conversely, Type I (false positive) errors should
be minimized to prevent unnecessary-expenditure of
time.and. resourees-in pursuit-of more detailed intake
estimates.

This report summarizes work performed by TAS
[nternational, at the request of the International Life
Sciences Institute Europe (ILSI Europe). to evaluate
the validity of assumptions on which the Budget
Method is based and to assess the potential for Type
[ and Type II errors in using results to establish
additive monitoring priority.

The Budget Method

The Budget Method was designed - to-convert food
additive ADIs into ‘cetlings of use* caleulated-on the
basis—of - maximum intakes of food and beverages
potentially containing the additives (Hansen 1966,
1979). In budget calculations for additives used in
both solid foods and beverages. the ADIs are divided
Into two fractions. The proportion of the ADI
allocated to food and the proportion allocated to
beverages are decided upon arbitrarily to accommo-
date technological requirements.
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In developing the Budget Method for determining
ceilings for additives used in foods, Hansen started
from a basic assumption that from the time a child
begins eating food potentially containing additives.
energy intake will not exceed 100kcal/kg body
weight/day. He supported this assumption with data
showing an inverse relationship between age and
energy requirements per unit body weight, noting that
‘there is a remarkable steep decline during the first
few years of life which enables us to identify a
landmark or starting point for estimation of intake.
namely 100kcal per kg of body weight per day’.
Hansen used a conversion factor of 2kcal/g for
‘average food including milk but excluding other
beverages’ to estimate the maximum amount of foods
containing an additive as 50 g food/kg body weight/
day. Additive ceilings can then be calculated as being
equal to one ADI per 50 g of food or (ADI x 20) mg/
ke food.

Hansen recognized that by assuming an intake of 50 g
food/kg body weight/day, with all food potentially
containing all additives, additive ceilings calculated
using the Budget Method could fall below technolo-
gically effective levels. Believing that the ADI safety
factors cover differences between adults and children.
Hansen stated that he was “unduly cautious’ in basing
calculations on very young children, and judged that
‘a factor of 2 should be permissible” for adjusting food
additive ceilings to (ADI % 40) mg/ke food.

Hansen also proposed adjustment of additive ceilings
to technologically effective levels. where necessary.
by restricting use of relevant additives to half or
a quarter of the ‘full horizon" of foods. using

assumptions related to proportions of processed food
in the food supply. These assumptions have been
interpreted as meaning that processed food does not
represent more than 50% of total maximum food
intake and that half of this is represented by pro-
cessed milk, meat, fish. poultry, vegetables. and cereal
products less likely to contain additives (Hallas-
Moller 1987, Biir and Wiirtzen 1990). Food additive
ceillings would then be (ADI% 80) meike food or
(ADIx 160) mgikg food. depending on whether the
predicted additive use pattern included processed
milk, meat, fish, poultry. vegetables and cereal pro-
ducts. The conversion from ‘additive ceiling’ to
TMDI und the factors involved are described in
table 1.

In determining ceilings of use for additives used in
beverages, Hansen reviewed the literature on liquid
intakes of infants, children, and adults in hot climates
and concluded that ‘it is unlikely that any person will
ever drink more than 100ml/kg body weight/day
from beverages. excluding milk’. Hansen also referred
to data on liquid requirements, stating that ‘i we
choose the recommended liquid intake at the age of
two. 100 ml per kg body weight per day. as the basis
for our calculations of intake we cover the child and
we also cover the adult’. Hansen proposed adjustment
of additive ceilings to technologically effective levels.
where necessary. by applying factors to double or
redouble the ceilings. considering competition among
beverages. In assessing additive ceilings for soft
drinks. the assumption has been that soft drinks
account for 25% of the 100 ml/kg body weight,day
maximum intake (Hallas-Moller 1987, Bir and

Table 1. Assumptions made in screening uadditive intakes using the Budger Method: additives used in food.

L —

50 keal =25¢g food.

1f:

4 The additive is used in foods other than baby foods. and
the maximum amount of food required to meet energy
requirements is:

25¢g per kg body weight

5 50% of foods consumed are processed.

6 The additive is used in processed foods other than those
considered to be important in the daily diet (e.g. dairy.
meat, fish, poultry, vegetable or cereal products).

Maximum energy intake by young children consuming table foods is 100 kcal/kg body weight/day.
Maximum energy intake over the course of a lifetime is 50 keal. kg body weight,day.

Then the Theoretical Maximum Daily Intake ¢ TMDI) of an
additive can be caleulated as:

Maximum use level (myg additive kg food)
40
(NB: 25¢g food =1/40 kg lood)

M;lxim_um use level (mg additive/ke Tood)
80

Muximum use level (mg additive/kg food)
160) -
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Table 3. Food consumption survey data used in Budget
Method validation.

United Kingdom

Data used in the analyses were taken from the following
summary sources of survey data published by the Ministry
of Agriculture, Fisheries and Food:

e Food and Nutrient Intakes of British Infanis Aged 6-12
Months: 1986; 488 infants; based on 7-day food intake
records.

e National Diet and Nutrition Survev: Children Aged 1544
vears; July 1992 and June 1993: 1675 children: based on 7-
day food intake records.

e The Diets of British School Children; 1983: 3581 children
ages 10-11 and 14-15; based on 7-day food intake records.

e The Dietary and Nutritional Survey of British  Adulrs:
October 1986-August 1987. 2197 adults aged 16 to 64
based on 7-day food intake records.

Former West Germany

National Consumption Study (NVS); October [985-January
1989, Seven-day weighed intake data were collected from
over 25000 individuals 4 years of age and older. using a
system consisting of over 6000 food codes. Data used in the
present analyses were taken from a datasel containing
records of average dailv intakes ol foods in 90 summary
food groups by individual survey respondents.

United Stares

US Department of Agriculture 1989-90. 1990-91 and 1991~
92 Continuing Surveys of Food Consumption by Individuals
(CSFII). Together, the CSFII surveys measured dietary
intake of over 11000 individuals over a 3-day period.

Although these data clearly are not directly reflective of

European food intake patterns, it was felt that the extensive
information on intake by individuals could be of potential
value in examining basic Budget Method assumptions
regarding food additive intakes. For example. neither the
UK surveys nor the German survey collected data on
individuals in all age groups: the US data provide
supplementary data on total population intakes.

liketime. Additive intakes are unlikely to be sustained
at high levels throughout life. The validity of the
underlying assumptions was therefore assessed on
the basis of population averages rather than on high
level intakes in order to be consistent with the Budget
Method approach.

Budget Method assumptions regarding proportions
of the diet accounted for by processed foods poten-
tially containing additives were not tested due to
limitations in the availability of European survey
data. The UK surveys were conducted on selected
age groups, and results available for analysis were
summarized for age groups and broad food groups.
The West German survey results used were summar-

ized by food group, but represented individual con-
sumption by all respondents in the survey population
(4 years ol age and older). The US results used
represented consumption of specific foods by each
of the survey respondents. Analyses were conducted
on four representative age bands corresponding to the
UK food consumption survey data.

Cuse studies

To evaluate the potential for Type I and Type Il
errors in use of the Budget Method as a screening
tool, case studies were conducted for two food
additives with different characteristics and proposed
uses (tables 4 and 3). The additives are hypothetical.
However, maximum permitted use levels in specific
food groups were selected to reflect realistic use levels.
Sample Food Additive | was designed to be repre-
sentative of an additive used at consistent levels in u
broad range of foods consumed by a significant
portion of the population (e.g. a stabilizer or
preservative). Food Additive 2 was designed to be
representative ol an additive used m varving

Table 4. Cuse Study Additive 1. wuse limits.

Additive use himits

Food Use limit
category (me. kg lood)

Additive [: Breuads 50)
Used at consistent levels  Baked products S0
in a broad range of foods  Pustas 30
consumed by a significant  Cereals S0
portion of the population  Rice 30

Tuble 5. Cuase Study Additive 2: use limits,

Additive use limits

Use limit
Food (mg kg lood
category or mg, | beverage)

Additive 2: Soft drinks 350
Used in varying con-  Biscuits 1000
centrations in a runge  Conlectionery 300

ol foods consumed by
specilic segments ol the
population
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Table 2. Assumptions made in screening additive intakes using the Budget Method: additives used in beverages.

I Maximum intake of liquids (other than milk) is 100 ml/kg body weight/day.

1f:

2 The additive is used in all non-milk beverages, and the
maximum amount of non-milk beverages consumed is
100ml
kg body weight
(100ml = 1/10 litre).

3 The additive is used only in soft drinks, and maximum soft
drink intake is 25% of non-milk beverage intake.

Then the Theoretical Maximum Daily Intake ( TMDI) of an
additive can be calculated as:

Maximum use level (mg additive/l beverage)

10

Maximum use level (mg additive/] beverage)
40

Wiirtzen 1990). Assuming a density of 1g/ml, the
ceiling for additive use in soft drinks can be calculated
as (ADI x 40) mg/kg beverage. The conversion from
the beverage ‘additive ceiling’ to TMDI and the
factors involved are described in table 2.

The validity of Budget Method assumptions for
calculating additive ceilings of use has been evaluated
on a limited basis by Hallas-Moller (1987) using the
results of a 1985 Danish food consumption survey of
adults (National Food Agency of Denmark 1986).
Assumptions regarding maximum food intake (50 g/
kg body weight/day) and the proportion of processed
food consumed (50%) were judged valid for 90% of
adults. However, up to 25% of adults consumed more
‘high additive’ foods than the 25% of total foods
assumed by Hansen.

Hallas-Moller found the Budget Method assumption
regarding maximum liquid intake (100 ml/kg body
weight/day) to be valid for 99:6% of Danish adults.
Bir and Wiirtzen (1990) reviewed liquid intake data
from the US and several European countries, and
concluded that ‘a daily liquid consumption of 100 ml/
kg body weight is not a reasonable starting point for
budget calculations. Instead it appears that a daily
liquid intake of 50 ml/kg will cover the needs under
extreme conditions, and of heavy consumers’.

Bir and Wiirtzen (1990) examined the value and
limitations of the Budget Method for calculating
additive use ceilings using intense sweeteners as
examples. The authors found that intense sweetener
intakes estimated using data from targeted surveys of
sweetener intake by several European populations
were far below intakes predicted by the Budget
Method. The authors proposed several modifications
including alternate reference points and correction

factors to compensate for competing additives with
similar functional uses. They noted a potential need
for additional correction factors to be used with
additives applied in limited types of foods and with
additives which have self-limiting properties.

The proposal to use the Budget Method as Tier 1 of
the Codex GSFA safety evaluation calls for calcula-
tion of TMDIs based on maximum current additive
use levels. Assumptions made in TMDI calculations
are listed in tables 1 and 2. Use of the Budget Method
in EU screening to establish monitoring priority
would, if accepted for this purpose, involve similar
assumptions and calculations. However, the Budget
Method assumptions to be used in these calculations
were developed for purposes other than those pro-
posed, and must be carefully evaluated for relevance
to the proposed applications.

Methods

Evaluation of underlying assumptions

To evaluate whether Budget Method assumptions
regarding energy intake, energy density of food.
beverage consumption and soft drink consumption
provide a valid basis for screening additive intakes to
determine priority for monitoring, TAS examined
intake data from nation-wide food consumption
surveys of individuals conducted in the United King-
dom, the former West Germany, and the United
States (table 3). The Budget Method assumes that
ADIs for additives relate to average intakes over a
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Tuble 6. Budget Method TMDI estimates for Case
Study Additives 1 and 2.

Food  Use level in Budget TMDI

additive  calculation  method factor (mg/kg body weight)
| 50 mg/kg 80 0-63
2 350 mg/! 40 875 } 15-00
1000 mg kg 160° 625

“ Approach recommended by Hallas-Maoller (1995)

concentrations in a range of foods consumed by
specific segments of the population (e.g. an intense

sweetener).

The Budget Method TMDI for Additive 1 was
calculated assuming that up to 50% of consumed
foods would contain the additive, using the food
intake factor of 80 derived in the previous section
(table 6). The TMDI for Additive 2 was calculated
allocating half of the budget to soft drinks and half to
*high additive’ solid foods (biscuits and confection-
ery). using a liquid intake factor of 40 and a food
consumption factor of 160.

Food consumption survey-based intake estimates for
Additives | and 2 were calculated as precisely as
possible given the particular limitations of the
surveys. Additive use levels were applied to food
consumption data in the categories shown in tables
7 and 8.

The Budget Method is generally assumed to provide a
conservative estimate of the upper limit of lifetime
intake for all consumers. In order to test this. high
level (95th percentile) intakes of adults (16-64 years)
were used for comparison with Budget method
TMDls.

Limitations of the survey data used in these analyses
precluded calculation of per-user intakes. However.
because it was assumed that all people will be
consumers of the additives in question at some point
in their lifetimes, per capita estimates were judged to
be representative of lifetime intakes. It was also
assumed that extreme high-level user intakes on the
per kg body weight basis would not be maintained
throughout the course of a lifetime, and that 95th
percentile per capita intakes would provide a reason-
able picture of upper level intake. Where available
survey data did not permit assessment of 95th per-
centile per capita intakes, these intakes were estimated

using the Bernier method (Bernier e al. 1994), by
taking three times the mean.

Results

Validation of Budget Method assumptions regarding
energy intake, energy density of foods, beverage con-
sumption and soft drink consumption

Energy intake. Budget Method assumptions regard-
ing maximum energy intake are 100kcal/kg body
weight/day for l-year old children and 50kcal kg
body weight/day over a lifetime.

Mean energy intakes reported in the UK. German
and US surveys are shown in table 9. The energy
intake distribution for the total population and for 1-
year olds, based on US survey data. is presented in
figure 1.

Energy intakes reported in the UK, German and US
surveys are comparable across populations: the re-
sults confirm that as with energy requirements, daily
energy intake, adjusted by body weight, decreases
with age. The mean energy intake for infants falls
within the upper tail for energy intake for the total
population. The survey results therefore indicate, at
least in the populations examined, that the Budget
Method assumptions of 100kcal/kg body weight
energy intake for l-year olds and ol 50 kcal/kg body
weight for the general population tend to overesti-
mate actual lifetime intakes of 91-96 kcal/kg body
weight for 1-year olds and 35-39 kcal/kg body weight
for the general population.

The extent of the apparent Budget Method over-
estimate of intake may not be significant, as under-
reported energy intake has been documented in
research on various survey techniques (Bingham
1987, Schoeller 1990, Black et al. 1993, Haroldsdottir
et al. 1993). Using a low ratio of energy intake to
estimated basal metabolic rate as the criterion for
under-reported energy intake, Briefel et al. (1995)
found under-reporting in two major US surveys.
one of which was the CSFII used in analyses for the
present report.

Energy density of food. In developing the Budget
Method, Hansen (1966, 1979) assumed that 30
grams of food had an energy value equal to 100 kcal,
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Number of Individuals
(Thousands)
o

X Infants 6-i1 months

=== [nfants 6-12 months
—— Total Populaton

150 200 250 300

Energy Intake (Kcal’kg BW/day)
Energy Intake (kcal/kg body weight/day)

Figure 1. Mean daily energy intake distribution for the total population and for 1-year-olds, based on US survey daza.

Tuble 9. Mean per capita duaily energy intake based on
UK, West German and US survey data.

Mean per capita energy intake
(kcal/kg body weight/day)

Age group UK West Germany us
Total population NA 39¢ 35
6-12 months 9% NA" 91
13-41 years 76 NA 84¢
10-11 years 44 59 50
14-15 years 49 44 36
16-64 years 34 35 26
4 Ages 4+.

INA., Not applicable (population group not included in survey).
“ Ages 1-5 years.

Table 10. Energy density of food based on UK and US
survey data.

Energy density of food
consumed, including milk
products but excluding other

Population beverages (kcal/g)
UK (ages 16-64) 1-63
US (total population 141

which is cquivalent to two calories per gram. In
contrast, UK and US survey data (table 10) indicate
that the mix of food consumed, on average, 1s of
slightly lower energy density (the collapsed German

data used in this analysis did not permit calculation
of energy density).

It appears that the Budget Method is based on an
overestimate of energy density of foods consumed by
the general population. Presumably, the extent of the
overestimate would be even greater for sub-popula-
tions consuming large quantities of low calorie foods.
However, the discrepancy between the energy density
calculated here and that calculated by Hansen may be
due to differing interpretations of what constitutes
‘food” and what constitutes ‘beverages’. For example,
soup was considered a food in the present study, but
may have not been considered so by Hansen.

Beverage and soft drink intake. Budget Method
calculations for additive intakes from beverages are
based upon the assumption that 100 ml/kg body
weight of fluids, excluding milk, represents
maximum consumption. The maximum soft drink
consumption is assumed to be 25% of this
consumption, or 25ml/kg body weight/day.

Survey data on beverages are recorded in grams
rather than millilitres, but can be compared in a
general way if it is assumed that most beverages are
as dense or denser than water, and have a density of
I g/ml. Beverage consumption data are shown in table
L1. It is likely that UK soft drink intakes by 11-4L-
year-old children are higher than those by children of
comparable ages in Germany and the US because
water-diluted rose hip, blackcurrant, and other fruit
cordials popular with young children in the UK are
included in summarized soft drink intake data.
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Table 11. Beverage and soft drink intake estimates based on UK, West German and US surver dara.

Mean per capita intake of non-milk beverages and of soft drinks (g/kg body weight/day)

UK West Germany us
All non-milk  Soft drinks ~ All non-milk ~ Soft drinks  All non-milk  Soft drinks

Age group beverages only beverages only beverages only
Total population NA“ NA 17° 2 13 4
6-12 months 18 4 NA NA 17 2
1541 years 31 35 NA NA 18 5
10-11 years 3 4 16 5 11 5
14-15 years 9 3 13 4 11 6
16-64 years 23 2 18 2 13 4

“NA. Not applicable (population group not included in survey).

" Ages 4+

“ Water-diluted rose hip. blackcurrant, and other fruit cordials popular with young children in the UK are included in

summarized soft drink intake data.
o Ages |-5 years.

Table 12. Budget Method TMDI and survev-based intake estimates for Case Study Additives | and 2.
Intake estimates based on food consumption survey data
Percent Percent total
Budget Method Y5th percentile consuming energy intake
T™MDI per capita intake foods from foods
Food (mg/kg body (mg/kg body containing containing additive
additive weight) Population weight/day) additive (consumers)
1 0-63 UK" 0-34 90 33
West 0-40 100 27
German”
Us 0-43 99 25
2 15-00 UK 2-88 30
West 442 96 5
German
us 512 78 8
“ Ages 16-64: 95th percentile intake for this population computed as (meuan intake x 3), as recommended by Bernier ¢r ol
(1994).
" Ages 4+
Comparison of TMDIs with additive intake is high (78-100%). If smaller proportions of the

estimates based on food consumption survey data

Budget Method TMDIs calculated for Food Addi-
tives 1 and 2 (0-63 and 15-00 mg/kg body weight) are
above the 95th percentile per capita estimates of
intake for adults from all three surveys (table 12).
However, in these case studies the proportion of the
population consuming foods containing the additives

population were consuming foods containing the
additive then per capita estimates of intake could
under-estimate true levels of intake and the Budget
Method would then be less conservative.

The Budget Method TMDI ecalculated for Food
Additive 115 within a factor-of 2 of the survey 95th
percentile values, indicating a close, yet still conserva-
tive-estimate-of intake. It is likely that no Type I or

T TSR N —
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Type II errors would occur in assignment of monitor-
ing priority for Food Additive 1 using the Budget
Method.

The scenario for Food Additive 2 is very different.
The Budget Method TMDI for Food Additive 2 is 3—
5 times the survey-based estimates of intake, indicat-
ing a potential for Type I (false positive) error in
screening to establish monitoring priority.

Additives 1 and 2 are each used in a wide variety of
foods, and a large proportion of the population
consumes one or more foods in the contributing food
groups. It is therefore difficult to evaluate the relative
importance of factors contributing to differences in
the extent to which Budget Method assessments
might be useful for screening seemingly similar ad-
ditives. Contributing factors may include relative
energy contribution of solid foods containing the
additives and relative volume contribution of bev-
erages containing the additives.

Relative energy contributions of foods containing
additives. Food Additive 1 is used in foods that
contribute 25-33% of the total energy intake.The
relative contribution of the foods in which Food
Additive 2 may be used is much smaller, ranging
from S to 9%. The Budget Method assumes that for
solid foods, at least 25% of total food energy (using
the factor of 160) and perhaps more often 50% of
total food energy (using the factor of 80) will be
contributed by foods containing the additive. The
extent to which the Budget Method TMDI over-
estimates intake of additives present in foods con-
tributing less than 25% of total energy compared with
intake of additives contributing 25% of total energy
or more should be tested in future studies.

Volume of liquids containing additives. The TMDI
for Food Additive 2 is based on use in soft drinks
as well as in solid foods. The assumption in the
Budget Method is that soft drink consumption is
25ml/kg body weight/day. However, as demon-
strated in table 11, soft drink consumption is below
the assumed level in each survey total population.
The impact of the difference between Budget
Method assumptions about soft drink consumption
and actual population soft drink consumption on
intakes of additives such as Food Additive 2 should
be investigated further.

Conclusions

Budget Method assumptions regarding energy intake,
energy density of foods, beverage consumption and
soft drink consumption suggested the following con-
clusions:

e Assumptions regarding energy intake, beverage
consumption. and. soft drink consumption-of -the
general population are overestimates of actual
average levels.

e The Budget Method assumption regarding energy
density of foods may be an overestimate.

Budget Method TMDIs were in each of the twe
theoetical cases studied larger than survey-based
per capita additive intake estimates for adults even
when high-level intakes were considered. ~This
analysis provides evidence that the Budget Method
produces conservative estimates of average additive
intakes over-a lifetime. In fact, potential for Type |
(false positive) errors in assignment of monitoring
priority was observed in one of the case studies. The
evidence provided is limited, but logic predicts that
the method will tend to be conservative, and the
potential for Type II (false negative) error is judged
to be small.

Thus the Budget Method appears to be a conservative
first screen for establishing priorities for monitoring
consumption and use of food additives based on
potential lifetime average exposures. The Budget
Method may not-be-suitable for additives where there
may be concerns about exposures over periods of less
than a lifetime.
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