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ABSTRACT

Food group contnbutions to energy, carbobydrate, prote~ total fat, saturated fat,
cholesterol, fiber, calcium, irOD, folate, zinc, vitarnins A and C were evaluated for
Canadjan adults aged 18-65 years. Twenty four bour recall data from the 1997..98 Food
Habits ofCaœdians survey were used. Mean nutrient intakes exceeded the RNI for ail
age-gender groups except, calcium for older women. Mean iron (women 18-49 years) and
zinc (men and women 50-65 years) intakes were borderlioe. The differences in food group
contnDution ta nutrient intake among smokers and non-smokers indicated that smokers
generally obtained nutrients from foods higber in energy and fat and Iower in other
nutrients. Important food sources for individuals meeting the RN! for calcium were tluid
miIk and cheese. Important sources offolate were citrus ftuitjuices, breads, and
lettuce/cabbageslgreens as were cereals and beef/veal for iron. Zinc sources were
primarily other beefcuts or ground beef.
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RÉSUMÉ

La contribution des groupes alimentaires à l'énergie ainsi qu'aux glucides,
protéines, lipides, gras saturés, cholestérol, fibres alimentaires, calcium, fer, folacine, zinc
et vitamines A et C ont été évaluées pour les Canadiennes âgés de 18 à 65 ans. Les
données (rappels de 24 heures) de l'étude des Habitudes Alimentaires de la Population
canadienne (1997-98) ont été utilisées. Les apports moyens de tous les nutriments ont été
plus élevés que l'ANR saufpour le calcium (femmes 50-65 ans). Les apports moyens en
fer (femmes 18-49 ans) et en zinc (hommes et femmes 50-65 ans) se situaient à la limite
inférieure. Les résultats montrent que les fumeurs obtiennent plus de nutriments des
aliments plus riches en énergie et en lipides mais plus w"bles en d'autres nutriments. Deux
sources importantes de calcium pour les gens ayant un apport adéquat sont le lait et le
fromage. Les aliments qui contn"buaient à l'apport de fofate étaient les jus de fruits, pains,
et laitue/choullégumes verts. Le fer a été obtenu par les céréales, et boeuf7veau. Le zinc a
été obtenu par les autres coupes de boeufet le boeufbaché.
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CHAPTER 1: INTRODUCTION

A nutrition survey provides much needed information on the nutrient and food

intake ofa population.. One can derive the proportion ofindividuals above or below a

specifie cut-otfpoint for nutrient requirements, as well as determine the food sources of

nutrients for the population as a whole or for age-gender SPeCifie subgroups. This

information bas important implications to the food industry to help them in identifYing the

marketing potential offoods. Public beahh nutritionists cao use the information to identifY

needs for education and government cao use it for the development ofpublic pllicy. The

first and only Canadîan natioœl nutrition survey was conducted in 1970-1972. Sïnce the~

provincial surveYS were done in Nova Scotia, Québec, Saskatche~Ontario, Prince

Edward Island, Newfoundland, New Brunswick, Alberta, and Manitoba. Tbese surveys

bave been the result ofa joint effort between Health and Welfare Canada, provincial

Ministries ofHealth, and Heart Heaith Programs. British Columbia is in the process of

conducting their provincial survey, and Manitoba conducted a simple nutrition survey and

will he conducting a more detailed nutrition survey in the future. Provinces other than

Ontario, Québec, Manitoba and Nova Scotia have yet to publish resuhs. The Iack of

recent national data on Camdjan nuttient intake reinforces the need for an updated look at

what Canadians eat. Evaluating the nuttient and food intake ofa population allows one to

observe trends and changes in nutrient and food intake over time. It identifies potential

problem nutrients and helps to evaluate the need for food fortification. It also guides

dietitians and nutritionists in identifYing foods that contnbute to nuttient intake and enables

them to encourage foods tbat are acceptable to the public. The objectives oftbis study are

as foUows:

1) To descn"be the mean nuttient intake (g, mg, mcg) and nuttient intake per

1000 kcal ofenergy for Canadians 18-65 years ofage.

2) To develop detailed food groupings and sub-groupings.
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3) To determine the percent contn"bution ofeach food group and subgroup to the

mean intake ofenergy, carbohydrate, protem, total fàt, saturated fat, total fiber,

cholestero~ calcium, iron, zinc, vitamin A, vitamin C, and folate, by age and

gender subgroups.

4) To determine differences in nutrient intake among smokers and non-smokers,

and subsequent differences in the percent contnbution offood groups to

nutrient intake.

5) To descn"be the differences in percent contnbution of food groups to nutrient

intake ofpltential problem nutrients for individuaIs above or below the

Recommended Nutrient Intake (1990) on a given day. Potentiai problem

nutrients (calcium, iron and rolate) have been previously identified in other

Canadian surveys (Santé Québec 1990, Nova Scotia 1993).

AIl of the data used for the evaluation ofthese objectives is from the 1997-98

Food Habits ofCanadians survey which is the most recent national nutrition survey

conducted since the initial Nutrition Canada survey.

2
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CHAPTER 2: REVIEW OF THE LITERATURE

I. Provincial Nutrition Surveys Usine the Food Frequengr Questionnaire Assessment Tooi

The 1970-72 Nutrition Canada survey was succeeded many years Iater by several

provincial surveys. Ofthe four provincial surveys published, two have used food

ftequency questionnaires as the primary dietary assessment tool.

1) Manitoba Nutrition Survey

The Manitoba survey (Sevenhuysen et~ 1991) was conducted with 2,459 (2,115

retumed questionnaires) non-pregnant 18 to 75 year old individuals. This survey was an

adjunct ofthe Manitoba Heart Health Project which was a survey on the prevalence,

knowledge and risk factors associated with heart disease in the Manitoba population.

Using a semi-quantitative food frequency questionnaire (95 food items), average intakes of

energy, carbohydrate, prote~ total fat, and calcium were evaluated separately by age­

gender groupings (18-34, 35..64, 65-74) and stratum (urban,~ metropolitan). Protein

intake averaged at 16-17% ofenergy intake. Mean calcium intake was between 1134 mg­

1813 mgld, with higher intakes for men and younger individuals. The overaU percentage of

energy from fat ranged from 35% to 40010. Men tended to consume a higher proportions

ofrat than women. Total fat (grams) and percent energy from fat intake were aIso

evaluated by employment status, occupation, education, marital status, household size,

geographical stratum, and ïncome. The results demonstrated a significant difference in

percent fat intake by stratum with rural individuals consuming greater amounts offat.

There was a significantly lower amount offat eaten by homemakers and retired individuals

compared to unemployed or fun lime employed people.

2) Ontario Nutrition Survey

Ontario conducted their provincial survey fonn January to December lm. The

sample consisted of61,239 (49,164 completed questionnaires) respondents selected from a

multistage stratified cluster sample based on boundaries surrounding public health units.

Wrtbin each random household selected, ail individuals aged 12 and older (including

3
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pregnant women) were asked to participate by completing a validated semi-quantitative

food ftequency questionnaire including 90 food items (Bright-See et al, 1994). The goal

ofthe survey was to determine the number ofservings ofeach ofeight food groups

(CFGHE four food groups plus mixed dishes, dessertsladded sugars, coffee/tea & added

fats) consumed based on age, gender, income and activity leveL Food group sources of

energy, protein, carbohydrate, fat, fiber, iron, vitamin C and calcium (including

supplements) were analyzed. Energy from alcohol was not considered in tbis report. The

average intake offiber was 19.3 gld with a trend towards increased liber intake with age

and a greater mean intake by men. The proportion offat exceeded 30% ofenergy for aU

groups (mean 37%), with a bigher percentage intake in men.

Among potential problem nutrients identified, those ofparticular interest to wornen

were calcium and iron. Forty-two percent ofmen and 47% ofwomen had less than two

servings ofmiJk and milk products per day. The average intake ofcalcium overall,

however, was found to he 141-202% of the RN! for bath genders. Despite lower than

recommended intakes from the miIk and miIk product groups, overall needs appeared to he

met most Iikely due to the contnôution ofmixed dishes to calcium intakes. Iron intake

appeared to he a potential problem for women in the 20 to 44 year age group as 66% of

them bad an intake helow the RNI, and 50010 ofaU wornen sampled had (ess than the RN!

for iron. Sixty Percent ofail women had less than two servings ofmeat /fisb/poultry &

alternatives Pel day. Again this may he somewbat misleading as "mixed dishes" were not

included in tbis category and they may contnoute significantly to iron intake. Another

interesting finding was tbat 40010 ofthe iron came from non-herne sources in which iron is

(ess available to the body compared with berne sources. The main source ofiron was

breads and cereals (27%) with the second source heing meat/fish/POultry & alternatives

(23%) for females. Males had an equal contribution to iron ftom breads and cereals and

from meat/fish/poultry & alternatives (26% eacb). Food group intake showed tittle

variation for different income and occupation groups although there were sorne

exceptions. Tbere was a tendency for lower income groups to report higher dessert and

added sugar intake, greater intake ofbreads and cereals, and less intake ofadded fats tban

higher income groups. The Percentage ofenergy from fat was the same for low income

4
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and other income groups (37%), with a tendency to decrease with age. Due to a limited

number offood groups, it may have been more difficult to sec the differences between

income groups and food group sources ofnutrients. Wtth more food groups there would

have been a greater distinction ofintake from food items within each major food group.

The Manitoba and Ontario studies bath assessed intake using a food frequency

questionnaire wbich is not generally used to provide quantitative information on food and

nutrient intake and is more often used to assess ftequency offood consumption (Gibson,

1990). The food ftequency questionnaire~ however, be used to estimate intakes of

large groups (Bright-See et~ 1994). The food frequency questionnaires used were semi­

quantitative wbich may under or overestimate the actual portion size consumed. It is

difficult to make direct comparisons between data collected ftom a food ftequency

questionnaire and a 24 bour recall, the method used in the other Canadian and many

American surveys. Sorne food items may not he accounted for in the food frequency

questionnaire.

II Canadjan National and Provincial Nutrition Surveys Usg the 24 Hour RecaU

Assessment Tooi

Table 1 summarizes sorne characteristics and global results ofthese studies.

Table 1: Ca.adiaaNatio.....d Prof.cialN.tritio. S.rveyB
VIi.1 t.e 24-.~.rRecaII Medlod ofDietary A_li•••t
(IIaIIIlaw...c.-....,.,,;........DIfL.,....,UtJ;s.ef~UM)

Data Collectioll Sep.1970- Dec. 1972 March-Dec. 1990 Sept.-Dec. 1990
IIS.bJ...· 12795 2212 2 118
A&eRa.. AU ages 18-74 18-74

Metlaocl 24 br. recall, FFQ 24 br. recaU, FFQ 24 br. recall, FFQ
D8yofWeek Monday-Friday AlI AlI
II-N."". . 13 (ineI. lW....~YJ 18 (incL energy) 30 (ineI. energy)

" ..oodG...... 7 13 (CandI) 16 (Candi)
••iltfal '. Ca, Fe, folate, vit A, C~ Fe, fotate, t. fat, Ca, Fe, folate, Zn,

. :PNb... tbjamin, vit D, t. fat, sato fat, fiber, cool. Na, t. filt, sato fat,.N...... fiber • •• fiber, chol.
Abtftviaions: CF œkiœJ. FC"" in:ln. ZIF ziDc. NF sadïIm. vil D= vibm1in D. vil A~ viIamt A. dIOI- choIaIcroI. t. 6rkaI &r. SIl. fiI= -..cd tif
• AIIII)'Iis bdK1leslcd. ~&la 1Ddi......œponed
•• AIIIlysis blDdi.....s zinc 1qIOdCId

5
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1) Nutrition Canada Survey

The goal of the Nutrition Canada survey was to evaluate the nutritional status of

the Canadian population including aboriginals, Inuit and pregnant women, by region,

population type, income and season. The quantity and patterns offoods consumed, the

intake ofnutrients in relation to recommended amounts, and food group sources of

nutrients were evaluated. A probability sample ofindividuals was obtained by a three

stage stratified random sample using the 1961 and 1966 ceosus. Enumeration areas were

primarily stratified by population type and income level and paired by season. From these

strata a random sample ofhouseholds was selected using lists ofhouseholds within an

enumeration area obtained ftom Statistics Caœda A random sample ofindividuals was

selected from these households, and categorized into 10 age-gender groups. Aboriginal,

Inuit and pregnant women did not represent a probability sample and were not obtained by

the same method ofsampling.

Table 2 summarizes potential problem nutrients found in 1970-72.

~~7_~J.~.·~~··
12-19 yean FoIllle

Iron
Thiamin (borderline)

20-39 yean Folatl!
Iron
Calcium (borderline)
Thiamin (borderline)
VittutlÎn D (medÜln)

40-64 years Folate
T"Ülmin
Iron (borderline)
Calcium
Vitamin A (median)
Vit"",;n D (medÜIII)

~: Bold italicized nutrients apply to both men and women. non italicized nuttients applyonly to women.

Mean calcium intake was identified as borderline (709 mg) for women aged 20 to

39 years, and low (613 mg) for women 40 to 64 years. Mean iron intake was low (11·12
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mg) for women 12 to 39 years and borderline (11 mg) for women 40 to 64 years. Mean

ftee folate intake was low for women and men 12 to 64 years (83-118 mcg). Thiamin was

borderline (1.02-1.07 mg) for women 12 to 39 years and Iow (0.90-1.32 mg) for women

and men 40 to 64 years (Heaith and Welfàre Canada, 1977).

The food group contributions to select nutrients were analyzed by age group. The

age groups comparable to the adults sampled in the present 1997-1998 Food Habits of

Canadians survey were 20 to 39 year olds and 40 to 64 year olds (Health and Welfare

~ 1977). IndividuaJs younger than 13 years and older than 65 years ofage were not

evaluated in the Food Habits ofCanadians report, and therefore cannot he compared to

findings from the Nutrition Canada survey. For individuals in the 20 to 39 year age group,

food group contnbution to nutrient intake was simiIar for both genders except for the

intake ofenergy, vitamin A, thiamin and vitamin C. Energy was provided mainIy by

meat/poultry/fisb/egg (26%) and cereal products (23%) for men. For women the main

contribution to energy was from cereal products (26%) and then from

meatlpoultry/fisb/egg (23%). For men, vitamin A was obtained mainIy from

meatlfisb/pou1try/egg (37%) and next equally from dairy, vegetableslpotatoes, and fàtsloiIs

(17 % each). Women obtained vitamin A mainIy from meat/fishlpoultry/egg (42%) and

vegetable/potatoes (20%). Vitamin C was provided in slightly greater quantities from

vegetables/potatoes (46%) for men compared to women (40010) for whom fruit and fruit

products provided a greater proportion (52%). For both genders the main contnbutor to

protein (48-52%), fat (3843%), iron (37-43%), and niacin (51%) was the

meat/fishlpoultry/egg group. The main contnbutor to carbohydrate was cereal products

(39-40010). Fiber (20-21 %) and folate (25-26%) came mainIy from the vegetable and

potato group, and calcium (59-61%) from the dairy product group. The food group

contnbution to zinc was not evaluated.

Tbere were differences in food group contnbution to thiamin and free folate for

older men compared to younger men, for adults ranging in age ftom 40-64 years.

Differences in percent food group contn"bution to prote~ fiber, thiamin, and free folate

existed for older compared to younger women. Tbiamin was provided in greater amounts

by cereal products (34% vs. 29010) and less by meat/fishlpoultry/egg (27% vs. 33%) in
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older compared to younger men. Vegetables and potatoes were still the major source of

foJate in older men (26%), however cereal products were the next major source (200A.) for

this group compared to fruit and fruit products (18%) in younger men.

Women in the 40 to 64 year age group obtained protein from meat/tisblpoultry/egg

as a first source (490A.) and obtained protein from cereal products (18%) as a second

source rather than dairy products. A change in food group contnbution to protein intake

occurred with age. A shift away trom dairy produets, towards cereal products, occurred

as women aged. These differences reflect the lower miIk produet consumption in the older

group.

Fiber was obtained predominantly from vegetables and potatoes (43%), with fruits

and fruit products being a greater source (25%) tban cereaI products. The lower

contribution ofcereal products to fiber intake could he due to a preference for white or

refined cereal products compared to whole grain products, or the types offruits and

vegetables selected.

Free folate was obtained mainly ftom fruit and fruit products (31%) and secondly

trom vegetables and potatoes (26%) compared to the reverse for younger women. It

would he ofinterest to see the types offood choices which affected the contn"bution to

each nutrient. It appears tbat older women consumed eitber greater quantities offruit or

fruit containing bigber amounts offotate and possibly more whole fruit. The consumption

ofwhole fruit would partly explain a bigher fiber intake. Tbese assumptioDS are only

speculations as food contnbution within food groups is not known.

The mean percentage ofenergy fi'om tilt for aduhs aged 20 to 64 years in 1910-72

was 39-41%. Protein provided 13-14% ofenergy, with similar intakes for bath genders.

Fiber intake was quite low averaging at 4.3 to 4.9 g per day across the nation. This

undoubtedly retlects the lack ofnutrient analysis data available and the limitations with the

metbods ofanalysis for dietary tiber (Gibson, 1990). The order ofcontnbution offoods

by weigbt in the meat group was meat, eggs, poultry, and fish wbich was similar for

younger men and women. For older men and women the intake offoods by weigbt in the

meat group was meat, poultry, fish and eggs. The cereal group contnbution was "similar

for both sexes as weIl as for the younger (and older) adults: 55% (50%) from bread, roUs
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• &, pasta, 390.4 (38%) ftom grains, and flour mixtures, and 6% (12%) ftom breakfast

cereaIs" (Hea1th and Welfàre Canada, 1977).

Sorne seasonal variation in food item intake was found between spring, summer,

autumn and winter which could impact the nuttient quantity in the diet or the contnbution

offood items to nutrient intake. The inclusion ofall seasons in dietary surveys should he

considered to avoid bias due to seasonal intake. Sorne of the seasonal variations in food

group selection by respondents from the Nutrition Canada survey are listed in Table 3.

~_~.~~!t~~~;~I'~C"~ -
...... ADG.......

-12-19 yan 28-39 yan 40-64 yan

•

Spring

Summer

Autumn

1)' soft drinks (MAr)

ij. soft drinks (MAt')

'ft dairy(M)

'ft breakfast cereals (M)

~ breakfast cereals (MAI) 1)' breakfast cereals (F)

1)' fruit (M)

1)' sugary foods (M)

1)' soft drinks (MAr)

1)' breakfast cereals (MAI) ij. potatoes (M)

WiDter
~ fruit CF) ~ vegetables (MAr)

'ft sugary foods (F)

ij. potatoes (M)

1)' margarine (F)

ij. oils/other fàts (F)

'ft fruit (F)

ij. vegetables (F)

•

M= Male F- Female 'ft= .....er dia. odIer ...... ij.= Iower dia. otIIer teasoas

2) Nova Scotia Nutrition Survey

The Nova Scotia Nutrition survey used a seasonaUy baIanced (spring and falI)

stratified probability sample. Stratification was done byage and gender prior to the

second level ofsampling. The initial 24 bour recall was foUowed by a repeat 24 hour

recall for 38% ofthe sample in order to assess intra-individual variability in intake.
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Knowledge ofintra-individual variability is essential wben assessing the proportion of

individuals faIJing above or below a reconunended level ofnutrient intake (Guentber et al,

1997). Overall, 79O/G ofrespondents consumed more than 300/G ofenergy from fat and a

simiJar proportion had saturated tàt intake above l00/G ofenergy. The average intake of

saturated fat was 13% ofmeanenergy intake (higher percent intake in men versus women

for some age groups). The percentage ofenergy trom fat tended to decrease with age.

Fiber intake was greater or equal to 15g per day in 300/G ofrespondents and tended to

increase with age. Overweight was assessed by BMI, wbich was above 27 for 42% of

respondents. Potential problem nutrients aside from fat, fiber and cholesterol were

calci~ iron and folate. Zinc and sodium were not evaluated. Mean vitamin A intake was

assessed and met recommended levels ofintake for aU age..gender groups. Calcium

intakes on average were below the RNI for men 65-74 years old and women 35-74 years

ofage. Iron was below the RN! for women ooly between 18-49 years. Mean folate intake

was below the RN! for women aged 18-34 and 50-74 years. The mean folate intakes

ofwomen during potential childbearing years were below 400 micrograms per day (162­

176 micrograms). Table 4 provides a Sllmmary ofpotential problem nutrients.

Calcium 35-14 yrs (marginal < 50 yrs) 35-14 yrs

65-74 yrs (DIa rgina1) 50-74 yn

Folate

18-49 yrs (marginal)

18-34 yrs (marginal)

50-14 yrs (marginal)

18-49 yrs

65-74 yrs

•
NIA

~: Bold age groups indieate men only, other age groups indicale females only.
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The contribution offood groups to nutrient intake was evaluated using ail individuals

combined, therefore no age-gender specifie contributions existe

3) Santé Québec Nutrition Survey

The Québec survey used 24 hour recaUs with a repeat recall for 1(lOA. of the initial

sample. The findings for food group contribution to nutrient intake were simi1ar to those

of the Nova Scotia survey for prote~ fiber, calcium and iron but differed for energy and

fotate. The third contributor to energy in the Québec survey was pastries rather than futs

and oils. Dietary folate was obtained primariIy trom vegetables (27%) and secondly from

breadslcerealslpasta (22.90~), the reverse was true for the Nova Scotia survey (22% and

24%). This discrepancy may result from ditferences in choices within food groups,

differences in quantities offood itemsco~ or differeoces in food grouping between

studies (Appendix A). A change in food intake within individual food groups was

observed whencomparing Québec data ftom 1970 to data from 1990. In the breads and

cereaI group, there was a trend towards DlOre whole wheat~ dinner roUs, pasta and

rice intake and a decrease in bakery items. An increase in tomatoes, broccoa celery and

green pepper and a decrease in friedIboiled potatoes and vegetable soups since 1970

demonstrated an a1teration in the types ofvegetables consumed. An increase in

consumption ofapples, fruit juice, and a decrease in citrus fruit and peaches may he

ref1ective ofseasonal variations, as Santé Québec was conducted over 4 months

(September-December) ofthe year (Santé Québec, 1990) as opposed to ail seasoos. The

sources ofmeat and alternatives have varied over the years. The order ofpopularity of

Meats in 1970 was other beefcuts, ground beet; pork, chicken then barn. In 1990, ground

beef took over as the leader, while chicke~ lean beet; fish and lean/fut beeffoUowed

behind. A decrease in contribution trom eggs and an increase in contribution ftom nuts

(peanut butter) to the Meat and alternative group bas aIso occurred.

The mean percent ofenergy from fat (32-36%), saturated làt (12-13%) for bath

genders and cholesterol for men (354-405 mg/dl were above recommended levels in the

Santé Québec survey. A1though absolute intake ofcholesterol in men was above 300

mgld, it is ofinterest to note that cholesterol intake per 1000 kilocalories was similar for

men and women. Mean fiber intake was low at 12.6-18.7 gld and tended to be higher in
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men. Sorne trends in intake were found with relation to age and gender. For bath men

and women, the percentage ofenergy coming ftom fat and saturated fat decreased with

age, as did calcium (absolute levels and per 1()()() kcal) intake for most age groups. Fiber

intake (absolute and per 1000 kcal) tended to increase with age, with the exception of

women 65-74 years. Mean calcium. iron and folate intakes were found to be below the

RNI for specific groups ofthe population. Zinc intake which had not been previously

looked al in any ofthe provincial and national surveys was aIso found to be below the RNI

for older individuals (Table 4).

The average calcium intake was below the RNI for women aged 35-74 years and

men aged 50-74 years, which was similar to findings trom the Nova Scotia study. Mean

iron consumption for women 18-49 years ofage, and mean folate intake for women 65-74

years ofage were below the RNI. Women ofchiklbearing age bad an average folate

intake of 189-203 micrograms Per day. Mean zinc intake was below the recommended

level for women aged 65-74 years.

A relationship between incarne, education and nutrient intakes was found as well.

Incorne was evaluated using both household income and nomber ofindividuals within each

household. Higher incorne individuals had greater intakes ofcalcium and vitamin C, while

other nutrients did not vary as much with income leveL Education was positively

associated with overall intake ofvitamin A and calcium.

4) Potential Problem Nutrients Identified

There are similarities in the nutrients which were identified as being potentially

"problematic", particularly for women, in each ofthese studies. Along with low intakes of

several nutrients, there is a consistent intake of fàt above the recommended 300,4 ofenergy

as Pel the Nutrition Recommendations (Health and WelfareC~ 1990). The

Department ofNational Health and Welfare published guidelines regarding the addition of

nutrients to food items (Hea1th Canada, 1994). Among the nutrients included in the policy

was the fortification offoods with vitamiD D, vitamin~ restoration and fortification of

foods with thiarnjn, nootlavin, niacin, folate and iron. These additions aid in the

prevention ofnutrient deficiencies (Heaith Canada, 1994). The restoration and
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fortification offoods are a likely reason that vitamin A and tbiamin were no longer found

to he "problem" nutrients in more recent studies. Folie &Cid remains a voluntary nutrient

addition to flour in Canada, unIike the United States where in 1998 it became a mandatory

addition (Herbert et~ 1997).

ll. American Nutrition Surveys

1) Nutrition Monitoring in the United States

Unlike Canada, the United States bas a system in place to monitor the nutritional

status of the population as a whole and ofgroups ofindividuals nutritionally at risk

(Guthrie9 1989). These groups include Hispanics9 pregnant wome~ children and the

elderly. The U.S. Department ofAgriculture (USDA) conducts the Nationwide Food

Consumption survey (NFCS) on individual and household intakes every ten years and bas

published results for the 1977-78 and 1987-88 surveys. The USDA conducts an annual

Continuing Survey ofFood Intake ofIndividua1s (CSFll). This survey is an adjunct to the

NFCS and assesses only the intake ofindividua1s. In 1965, the first survey was conducted

to assess individual food intake within a housebold, rather than assessing household

consumption atone. The survey ofindividuals provided interesting and more detailed

results. This lead to the 1977-78 NFCS survey which included one 24 hour recall and a

two day food record ofrandomly selected individuals over ail seasons ofthe year as weil

as household consumption. As the usefulness ofthe surveys on individuals became more

apparent it was decided to conduct them on a yearly basis hetween the ten year span ofthe

NFCS. In 1985, the liSDA conducted the first Continuing Survey ofFood Intake of

Individuals on a multistage stratified national probability sample ofwomen and their

children (1-5 years).

Biochemical and medical infonnation is required in order to asses the nutritional

status ofa population. The nutritional status ofAmericans is evaluated by the National

Centre for Health and Statistics (NCHS) which conducts the National Health and Nutrition

Examination Survey (NHANES) on a stratified multistage probability sample ofindividuals

ofvarying ages rougbly every ten years. Intake is assessed using the 24 hour recaU

method with the aid ofthree dimensional food models9 geomettic ShapeS9 plates, spoons,

13



•

•

•

and cups. Respondents are given a medical evaluation for aU NHANES surveys and

provide blood and urine samples to he assessed for any possible nutrient deficiencies.

Nutrient contribution to food groups was evaluated for both the NFCS (1977-78 & 1987­

88) and CSFII (1985). Food groups were developed for the NHANES surveys; however

available data Iist only the percentage ofrespondents consllmin g a particular food group

and does not Iink food groups with nutrient intakes. The first NHANES was conducted in

1971-74, NHANES fi in 1976-1980 and NHANES m in 1988-1994 (D.S. Dept. of

Agriculture, 1989).

2) Nationwide Food Consumption Survey

The NFCS of 1977-78 provided some early indications ofPOtential problems in

adequacy ofnutritional intake for specifie subgroups ofthe population. The sample was

drawn as a selfweighted multistage stratified probability sample (stratified for

demographic, geographic divisions and urbanization). A total of 14,930 households were

sampled which provided data for 30,770 individuals ofan ages (D.S. Dept. ofAgriculture,

1989). Potential problem nutrients identified were total~ cholesterol, saturated mt,

fofate, calcium, iron, zinc, fiber and sodium. The mean percentage ofenergy trom fat and

total cholesterol, like in other studies, was above the recommended amount (41% and 385

mg/dl. Ofail respondents, 94% obtained more than 300A. oftheir energy intake from fat

and amounts tended to he greater for males compared to females. Cholesterol intake was

above 300 mgld for 58% ofrespondents. Folate intake required further investigation as

1977 nutrient composition tables Iacked data making actual intakes diflicuh to assess. The

same was true for zinc. The average calcium intake ofrespondents was 87% ofthe RDA,

which does not necessarily indicate deficiency but indicates an increased risk. The intakes

were particularly low for adolescent girls and adult women. Food group contnbutors to

calcium intake were found to he primarily~ cheese, and cream products (600A.),

secondly grain products (16%) and thirdly vegetables (7%). It was not specified which

food items within the milk product group contributed the most to calcium intake. Iron

intake, as in other American and Canadjan studies, was below the recommended intake for

teenage girls and boys 12-18 years and women aged 19..64 years. Overall grain products

contnbuted the most to iron (non-beme source) intake (35%), then meat, fish, POuitry
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(32%), foUowed by vegetables (12%) for aU age-gender groups averaged. Sodium bas

been shown to he difficuh to estimate. Results in this survey include only sodium found in

food items, not sodium added in cooking or at the table. Despite these omissions, the

intake ofsodium overall was high.

Some gender differences in levels ofabsolute nuttient intake were apparent.

GeneraIIy men had higher intakes ofaU nutrients compared to women, due mainly to a

higher energy intake. The differences in nutrient intake between genders tended to

decrease in individuals above 65 years ofage.

Specific nutrients varied more with reSPeCt to income levels. Nutrients showing a

positive association with incorne were protein, niacin, vitamin B-12, vitamin C,

phosphorous, magnesium and calcium. Calcium aI.so showed a positive association with

income in the 1987-88 NFCS (Fleming et al, 1994). A negative association between

income and carbohydrate intake was noted. Iron showed an inconsistent association with

income level (U.S. Dept. ofHealth and Human Services, 1986).

Ganji et al. (1995) estimated total tàt, saturated fat, monounsaturated fat,

polyunsaturated fat, cholestero~ fiber and sodium intakes ofrespondents age eleven years

and older from the 1987-88 NFCS. Data ftom both genders were combined but

respondents were separated by age group. The mean percentage ofenergy coming from

fat decreased ftom the 1977-78 survey (41% to 37-38%). Average saturated fat intake

was 13-14% ofenergy, cholesterol was 273-317 mgld, and liber ranged from 12.3-13.4

gld. These intakes appear somewhat improved compared to previous years, yet remain

outside ofrecommended levels. The percent ofenergy from total fat, saturated fat, and

polyunsaturated fat was not significantly different between age groups. There was a slight

increase in liber and cholesterol intake per 1000 kilocalories in the oldest group.

Fleming et al. (1994) examined calcium intakes and food sources ofrespondents of

ail ages ftom the 1987-88 NFCS. The average calcium intake was 738 mg/d, with a trend

towards decreased intake with age. Among observed trends was a decrease in proportion

ofcalcium ftom milk products and an increase in proportion from fruits and vegetables as

one aged. Calcium intake was found to be at ils worst during the age Period when bone

development occurs (12-29 years). This age group, on average, had a calcium intake
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below 600At ofthe RDA Overall, milk products contributed 500At ofcalcium intake. MiIk

or cheese as an ingredient contnbuted 2OOAt!t grain products 12%!t and fruit and vegetables

6%. The miJk product group included cheese, yogourt, ice cream and other miIk produets.

Despite our fear offàt contnbution ftom dairy produets it is ofinterest to note that "users"

oftluid miIk consumed 41 g offat per 1000 kilocalories whereas "non-users" offluid miIk

consumed 42 g per 1000 kilocalories. The miIk users however ingested 44% more

calcium than non-users. This reinforces the advantages ofencouraging miIk intake despite

our "phobia" ofdietary fat .

An anaIysis of the change in the contnbution of22 food groups to energy, fat and

fiber intake in elderly Americans was done by Popkin et al. (1992). High fat desserts

(8.1%) and medium fat beef7pork (5.3%) were the greatest contn"butors to energy intake in

1977-78 and 1987-88. High fàt beefand eggs ranked Iower (Jess than 3% each) in the

1987-88 survey. Sources offiber were similar in both studies with non-citrus fruit

(11.1%) contn"buting the greatest amount. Higb fiber cereaIs (9.3%) appeared to replace

low fat high fiber bread (9.1%) as the second contn"butor to liber in 1987-88. In 1987,

butter & margarine (9.5%)!t high fat desserts (9.2%), and medium fat beet7pork (8.2%)

ranked as the top three contnbutors to fat intake with medium fat beef/pork ranking tirst in

1977. There was an overal1 decrease in the proportion of individuals consuming eggs!t

bacon, high fat beefand pork and high fat miIk products. There was an increase in the

proportion ofindividuals consuming Iower tàt beefand por~ "other" fiuits, and high fat

grain based mixtures. These results are limited to individuals above the age of65!t

however they still represent changes in trends offood consumption over time, and

demonstrate changes in our choice ofmeat towards Iower fat cuts.

3) Continuios Survey ofFood Intake by Individuals

The first muhistage stratified probability sample survey conducted on individuals!t

independent ofhousehold intake, was the Continuing Survey ofFood Intakes by

Individuals (1985). This first survey sampled 1,088 women aged 19-50 years and their

children aged 1-5 years (n=371). As only 47% ofwomen completed aU six recaUs the

foUowing data represent only four days of intake. Nutrient intakes compared to RDAs and
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nutrient contribution to 15 food groups were evaluated as weil as percent contnbution of

food groups by income leveL Nutrients found to he below the RDA for the adult women

were vitamin E, B-6, folate, calcium, magnesium, iron and zinc (D.S. Dept. ofAgriculture,

t 987). As with other surveys, the women in this study showed an elevated level oftotal

fat (37% ofenergy) and saturated fat (13% ofenergy) intake. Sorne ofthe calcuIated

intakes may underestimate actual intakes due to deficiencies in nutrient content tables

(Anderson et al. 1996). Intakes ofvitamin B-6 and magnesium showed a Iink with

elevated holllOcysteine leveis and a Iink with hypertension respectively. Despite this link,

there is still a need to determine "criteria to Iink monitoring data to functional outcomes or

health outcomes" (Anderson et al, 1996).

Six food groups were added since the 1977-1978 NfCS. Separate groups for eggs

and legumes were created. The vegetable group was broken down into citrus fruit &

tomatoes, non-citrus~ dark green & deep yeUow vegetables, white potatoes and other

vegetables. Wtth these changes, the main contnbutors to vitamin A, folate and iron were

foods ftom the vegetable and fruit group. Vitamin A was predominantly derived from

vegetables and fruits (46.3%) with the main contnbutors being dark green &. yeUow

vegetables followed by "other" fruit. The high contnbution ofdark green and yeUow

vegetables is expected since carrots, which are part of this group, are ftequently consumed

and higb in carotenes. Folate was aIso found to come mainly ftom vegetables and fruit

(35.5%). The main contnbutors were not primarily dark green vegetables as might he

expected but rather "other" vegetables followed by citrus fiuit & tomatoes. Dark green

leafy vegetables tend to he higb in folate, however the frequency and volume oftheir

consumption must he lower than that ofother types ofvegetables. The intake of iron was

still predominantly from grain products but the Pefcentage oftheir contnbution bad

increased since 1977 (35% to 42.4%). One must remember tbat the 1977 data included

men as weil as women, therefore the contnbution ftom women alone may have been

different. Vegetables and fruit were the third contnbutors to iron intake (15%) and from

this group, "other" vegetables were the highest contnbutors followed by potatoes. Again,

dark green leat)r vegetables which are generally higher in iron, did not contnôute greatly to

iron intake.
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Lower income groups were found to have lower intakes ofmost food groups but

bad greater intakes ofgrain products, possibly due to the lower oost ofgrains.

4) National Health and Nutrition Examination Survey

The most recent National Health and Nutrition Examination Survey (NHANES)

took place in 1988-1991 with some changes in the methodology compared to the first two

NHANES surveys. For the first time, ail days ofthe week were included in the dietary

analysis, and a repeat 24 hour recaU was doue on a subgroup ofthe population (Sempos et

al, 1992). Changes in food coding and changes in the nutrient composition database make

it difficuh to compare results between each NHANES study. Sorne problem nutrients

were the same as in ptevious surveys for the most part and are outlined in Table 5.

Table 5: 8....17 ofMet.odoIoIY ••dl'bldillp l'nHa NIIANES I, D, ••d
m (Md)DMIII .... I9M.AIâao I9M.~ l992.~.... I99I. Walllâ .... 1990•

......... 19l6,La 2 19l1.~ I919.AInIIIIII.... I977)

1971-75 1976-80 1988-94

1# SabJeets

Age Ra..

MetIlod

DayorWeek

20749

1-74 yrs

24 br recall

Monday-Friday

20322

6010-74 yrs

24 br recall

Monday-Friday

15409

2 mo andover

24 br recaUlFFQIR

AIl

Probie.
N.llk...

Ca, Fe, vit A, Ca, Fe, Z~ C~ 1, Ca, Fe, fiber, Na,
t. fat, sato fat, vit E, 8-6, fiber t. mt, sato fat, cho~

cool Zn, C~ 8-6, vit E

•

Ca-calciam. Fc= inJn, ZIF zinc, Cu=copper.l= iodinc, N-= sodiwn, vit E- viIamin E.~ viœnin 8-6. vit A- viœnin A. cbcI-c:hoIcsteroI.
t. 6Il= teDlliI. sa tiF -...cd 611

As usuaI, mean intakes offàt, saturated fat, cholesterol and sodium were found to he

above the RDA, wbile mean intakes ofcalc~ iron and liber were found to he below the

RDA. The average percent ofenergy from fàt for the adult group was 34% in 1988-91
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wbich was an overall decrease of2% since 1976-1980. Mean saturated fat intake was

12% ofenergy. Cholesterol consumption was within the recommended range for women

but above for men (372-395 mg/d) and was highest for the 16-39 year age group,

decreasing for older aduhs. Fiber intake averaged at 17 gld for men and t 3 gld for

women. Mean iron intake was below the RDA for females aged 12-59 years. Mean zinc

intake was below the 1980 RDA for females ofail ages, males 1-15 years and 40 years and

OVer. Mean calcium intake was below the RDA for females above the age oftwelve, boys

12-15 years, and men eighty years and over. Intake offolate for women ofchildbearing

age was below the recommended 0.4 mgld (AJaimo et ~ 1994; McDowell et al, 1994).

Similar pltential problem nutrients, to those in the most recent NHANES survey,

were found by Lowenstein et al. (1981) from the first NHANES study. The median intake

ofvitamin A was found to he 46-75% of the standard for black women and men aged 12­

34 years. Murphy et al. (1986) found that mean iro~ zinc, copper and iodine intakes were

below the RDA for women 18-24 years ofage from the NHANES fi data. Mean zinc

intake was aIso found to be below the RDA for women 19 years and older, black men 19

years and older and white men 35 years and over (Mares-Perlman et~ 1995). Meat and

meat product intake contributed the most to zinc intake. The proportion ofzinc ftom this

food group appears to he decreasing possibly due to a shift away from red meat towards

poultry (Mares-Perlman et~ 1995). Kant et al. (1991) found intakes ofvitamin E and B­

6 to he below recommended levels for most patterns offood group intake in individuaJs

19-74 years ofage.

Block et al. (1985) used NHANES II data to delllOnstrate top food item

contn"butors to the nutrient intake ofa sample ofrespondents. The highest contributors to

iron were white breads, rolls, crackers (11.43%), beefsteaks &, roasts (9.04%) and

hamburgers, cheeseburgers, Meat loaf(6.90.4). Green leatY vegetables did not find a spot

on the Iist and green saIads contnbuted only 1.8% and prunes a mere 0.4% ofiron intake.

The main sources ofcalcium were wbole miIks &, whole milk beverages (21.97%), cheeses

excluding cottage cheese (12.01 %), and 2% miIk (10.55%). Yogourt only contn"buted

0.90.4, and cottage cheese only 0.48% ofmean calcium intake, and broccoli aIthough

sometimes recommended as an alternative calcium source did not appear as a contn"butor
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to calcium intake. Many contributors to carbohydrates, other than the primary

contnbutor, were ofthe "empty calorie" type. The primary contnbutors were white

breads, raUs, crackers (15.03%) foUowed by "empty calorie" food such as regular soft

drinks (8.55%) and doughnuts, cookies, cake (7.52%). This study shows the need to

continue nutrition education to encourage the consumption ofnutrient dense food items.

It also illustrates the importance ofencouraging intake offoods that may he lower in a

particular nutrient but wbich contnbute greatly to the overaU nutrient intake ofthe

population due to frequency and volume ofintake.

The NHANES 1 results showed that calcium, iron and vitamin A were POtential

problems while zinc was not evaluated. Calcium only approached recommended levels of

intake for women aged 45...74 years. Iron was below the RDA for ail females except those

6...9 years and 55 years and older. Vitamin A was found to be below the recommended

level of intake for lower incorne white women 20...24 years, lower income black

adolescents 15...17 years and higher income black adolescents 12...14 years ofage (Abraham

et~ 1979).

N. Trends In Food Intake and Nutrient Sources in Canadïan and American Populations

Over the past 25 years there have been several changes in food and nutrient intake

trends. Food trends can identified using Food Consomption and Expenditure data

(Agriculture Canada, 1991) as weU as surveys such as the National Iostitute ofNutrition

"Tracking Nutrition Trends". Food expenditure data is collected every two years by

Statistics Canada and illustrates weekly food purchases by fiunilies. A mctor is used to

estimate meals eaten in food establishments (Robbins et ai. 1986). There are obvious

limitations with food expenditure and consumption data in that they do not retlect food

waste and do not measure intake by specifie age-gender groups. Nevertheless, they cao

provide a global view ofchanges over time and &id in evaluating whether or not nutrition

and health related messages are being foUowed by the general population. Food habits

change over time due to Iifestyle fàctors and changes in household income Ievels. An

increase in dual income fiunilies, greater avaiJability offood items, and an aging population

ail have an impact on the types offoods that are eaten (Robbins et ai. 1986).
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1) Per Capita Food CollSUllJPtion and Household Food E?Çpenditure

The nutrients available for consomption can he estimated using per capita food

expenditure along with nutrient composition tables. Agriculture Canada bas tabuJated the

trends in avaiIable nutrients from 1963 to 1988 (Robbins, 1991). Positive trends over that

period were an increase in available calc~ foJacin, vitamin A, vitamin C and a decrease

in available fat, saturated fat, cholesterol and sodium. Among negative trends seen was

the decrease in available iron which bas already been identified as a potential "problem"

nutrient for women in Canadian and American surveys (Ontario Survey, Nova Scot~

Santé Québec, NHANES, CSFll). One must he aware that total energy intake aIso

decreased by 1.4% during this time period which cao impact the overall nuttient intake

(Robbins, 1991). Along with the changes in available nutrients, the food group

contnbution to these nutrieDts in the Canadian diet bas aIso changed trom 1963 to 1988.

The sources ofvitamins bas sbifted. Vitamïn A availability bas shifted trom meat towards

vegetable and miJk products (Robbins, 1991). This shift may have positive health benefits

since vegetable sources ofvitamin A provide heta-carotene which is reputed to have

antioxidant properties (Hercberg et al, 1998). Tbere bas aIso been a sbift in contnbution

to iron intake &om meat sources towards vegetable sources with a slight increase in

poultry and fish contnbutions (Robbins, 1991). Despite the slight inCfease in poultry and

fish there remains an overall reduction in the PerCent contnbution trom meat, fish &

poultry to iron as a whole. The availability of iron in our diets appears to be changing with

a switcb from berne to non-beme sources. Another interesting finding is the decrease in

contnoution to fat from meat, fish & poultry with an increase in tbe contnbution ofclairy

products, despite an apparent switch away trom whole miIk towards 2% miIk. This trend

is most likely due ta the increase in cbeese consu..rnption, much ofwhich is related to "fàst

food" itetm such as pizza (Robbins, 1991).

Some ofthe trends in per-capita food consumption in Canada from 1963-1988 are

listed in Table 6.
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Milk Produets

Meat & Alteraatives

Fruits & Vegetables

Cereals

Fats & Oils

·C. -iIIFOodC....ptioa wh." •Food

C....

ft cheese (processed Il. variety)

" wholemilk

ft 2%milk

ft yogourt

" skim milk powder/canned milk

" pork sinœ 1980

" beefsinœ 1981

ft' poultry

~ fish (1973-1981)

ft' pulses Il. nuts

" eggs

~ citrus fruit Il. juice

3 canned Il. frozen truit

ft non-citrus fruit juice

~ tomatoes

~ potatoes

1t mushrooms

1t other vegetables

ft fresh Il. frozen (other vegetables)

3 canned (other vegetables)

1t breakfast cereal

1t rice

3 animal fat

1t vegetable fiat

•
American reports on trends in food available for consumption show findings similar

to Canadian data. Availability ofhigber fat milk decreased whereas that oflower fat milk

increased. At the same time, however, availability ofcheese and cream products
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increased. As in Canada, beefand egg consumption in the United States have shown a

decline from 1972 to 1992 and cbicken and turkey have shown an increase in avaiJability.

Other meat intake such as fish and po~ bave remained more stable. Soft drink avaiJability

continues to increase in the United States (Anderson et~ (996).

American household food expenditure data show similar trends for meat and miIk

products as food availability data. Expenditure for fresh vegetables and fresh fruit bas

declined Il% and 22% respectively from 1980 to 1992, Iikely due to a decrease in their

consumption. The purcbase ofsnack foods (chips, nuts etc.), carbonated beverages and

ftozen prepared foods bas increased during the same time frame (Anderson et al, 1996).

2) Trackins Nutrition Trends Survçy

The National Institute ofNutrition conducted a nutrition survey on a random

sample of 1,956 aduIt Canadians to determine their perceptions and understanding of

nutrition related topics. The survey was designed as a probability sample including ail

Canadians except those residing in the Northwest Territories. A gap in the perceived

importance ofnutrition between men (78%) and women (92%) may explain differences in

food choices between the sexes. It was reported that more women than men claimed to he

eating fruits and vegetables and selecting lower fat products (National Institute of

Nutrition, 1997). Nutrition played a greater role for those who were 35 years old and over

compared to those under 35 years ofage (National Institute ofNutrition, 1997). These

trends may he directly observed in the contribution offood groups to nutrient intake which

willlikely vary by gender and age groups.

v. Food Group Contribution to Nutrient Intake

Various methods of food grouping existe Two methods that will not he used in the

present studyare known as "factor analysis" and "cluster analysis". Factor analysis is used

to group foods into "eating patterns". For example Schwerin et al. (1982) used data from

the Ten State Nutrition Survey (1968-70), NHANES 1 (1971-74) and the Nationwide

Food Consumption Survey (1977-78) to identifY "seven factors or patterns to descn"be the

characteristic eating habits ofthe sample" (Schwerin et al, 1982). These patterns offood
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consumption cao in tom he compared with heaIth status indicators and sociodemographic

or economic variables to determine ifany relationship exists. Cluster analysis deals more

witb "grouping individuals on the basis ofsimilarities in patterns offood consumption"

(Akin et~ 1986).

Food groups were created for the present study in part by grouping foods with

similar nutrient contents.

1) "Good" vs. "Important" Food Group Sources ofNutrients

Contribution to nutrient intake depends on the ftequency and quantity of

consumption offood items as weil as the quantity ofmacro or micronutrients found within

the food item. A study by Batcher et al. (1984) looked at identifYing "good" sources

compared to "important" sources ofnutrients using the 1977...78 NFCS. Good sources of

a nutrient were defined "on the basis ofthe amount ofnutrient in a given quantity offood",

whereas important sources were foods which supplied specific nutrients due to the

frequencyand quantity ofuse (Batcher et ~ 1984). The findings for contn"bution to

calcium, iron and vitamin A were ofinterest. As expected, calcium came predominantly

ftom miIk products (6()O1O) with the second contnbutor being grain products (19.1 %).

Interestingly, ice cream and yogourt, a1though considered good sources ofcalcium,

contn"buted little to calcium intake due to inftequent consumption. Typical "good"

sources ofiron are meats, prune juice, oysters, dark green leat)r vegetables (Somer, 1992).

Grain products (35.3%) however, contnouted more to iron intake than the

meat/poultry/seafood group (33.6%) probably due to the addition ofiron to various food

items within the grain group sucb as cereals and pre-cooked rice. There was negligible

contnbution to iron ftom dark green vegetables which are often encouraged as a source of

iron. Beta-carotene came mainIy ftom vegetables (40.6%), mostly from dark yellow

vegetables and carrots.

2) Other Studies Illustratina the Uses ofFood Group Contribution to Nutrient Intake

Severa! studies relating the intake offood groups to nutrient contribution existe

Many ofthese studies evaluated nutrients implicated in beart health such as total fat,
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saturated~ mooounsaturated tilt, polyunsaturated tàt, cholesterol, fiber, sodium, and the

percent contnbution ofmacronutrients to total energy intake.

Gorder et ai. (1986) ana1yzed 24 hour readl data ftom the Multiple Risk Factor

Intervention Trial (MRFIT 1973-82) ofmen at increased risk for heart disease. The men

were randomized into control or special intervention groups. The purpose ofthis study

was to compare the change in percent contnbution offood groups to various nutrients.

Mixed dishes appeared to he entered under the subgroups for which the dish contnbuted

the greatest amount offilt/cholesterol The major contnbutors to fat intake were meats

(36%), fats/oils (200J'o), dairy (15%) and baked goodsldesserts (9010). High fat Meats

contnbuted the greatest amount offat and saturated fat at baseline, as was found in

NHANES 1. FoUowing dietary intervention, the percent contribution to energy ftom

breadslcereals and ftuitslvegetables increased significantly and the contn"bution ofbigh làt

meats and dairy products decreased significantly. There was a smalI significant increase in

the intake of legumes. The change in contnbution to energy intake over time was

accompanied by changes in contnbution to total fat, saturated fat, PUFA, MUFA and

cholesterol intakes. Tbese findings are ofinterest since they show how food groupings cao

he used to observe changes in intake over time and they demonstrate the difficulty in

changing patterns offood intake. Legumes may never contnbute greatly to the nutrient

intake of the American or Canadian population despite encouragement to increase their

consumption. The twenty food groupings in this study showed positive attnbutes for

evaluating the percent contnbution to fat intake, but lacked the necessary detail to

determine the contn"bution ofspecific tyPes offruits and vegetables.

A study by Dolecek et al. (1997) evaluated the effect ofa fat modified diet on the

adequacy ofvitamin and minerai intakes. This cao demonstrate the possible effect that

dietary recommendations bave on the overall micronutrient intake ofa population. The

data used was from the MRFIT trial. Suggestions to consume lower fat meats, such as

fish and poultry, were made in order to decrease overaII fat intake. These changes may

aIso bave had an impact on zinc intake due to its Iower concentration in poultry and fish

eompared to red Meat. Absolute intake ofzine decreased hetween baseline and follow up

but nutrient density increased. A decrease in the contnbution of the meat group to zinc
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intake was observed. This study shows that one must he aware ofthe etIect nutrition

recommendations have on the general population and consider the importance ofzinc and

iron intake as weU as overall fat intake.

A study looking at the effeet oftwo methods ofcJassüYing food mixtures using

data from the 1985 Continuing Survey ofFood Intake demonstrated a diJference in

percent contnbution to nutrients (Krebs-Smith et~ 1990). The first method used to

analyze the data included food mixtures within the food groups. For example, omelets and

pizza were entered in the "egg" and "grain product" categories respectively. The second

method separated foods mto component parts. For example pizza would have been

broken down ioto its individual components. The percent contnbution of 14 food groups

to energy, carbohydrate, protein, tilt, saturated mt and fiber was calculated. The most

evident changes were the lower contributions ofmeat, fis~ poultry and grain products and

higher contributions ofmilk products, fats and oils (to the nutrients studied) when food

mixtures were entered as individual food items rather than mixtures (Krebs-Smith, 1990).

The main differences occurred when food mixtures were classified in food groups by main

ingredient. The primary contnbutor to filt, saturated fàt and cholesterol switched from

meat/fishlpoultry to fats/oils, milk and miJk products and eggs respectively once mixtures

were entered as individual components. These differences emphasize the importance of

looking at how food mixtures are dealt with when comparing results ofstudies. Studies

using varying methods ofgrouping foods are often difficult to compare directly.

The above mentioned studies illustrate the potential uses offood group data and

the various methods ofgrouping foods.

VI. Sociodemomphic and Other Factors Meeting Food and Nutrient Intake

Numerous factors affeet individual food intake. Among these factors are food

supply, food priees, incarne, demographic mctors (age, gender, race, education),

environmental factors, biologie factors, and sociocultura1 factors (religion, place oforigin)

(Boyle, 1994). Day ofthe week and season can influence dietary intake as welle For the

purpose ofthis study only age, gender, and smoking status will he examined.
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1) Day ofthe Week and Seasonal Variation

Day ofthe week effect may cause variance in an individual's intake. Beaton et al.

(1979) examined the sources ofvariance in dietary intake ofmen and women who took

part in the Lipid Research Clinic program ofthe National Heart, Lung and Blood Institute.

This group found variance in intake due ta gender when absolute nutrient intake was

reported, however not when nutrient density (per 1000 kcal) was reported. No seasonal

eiTeet was found due ta the short time period of the study and a day ofweek effect was

seen in women only when absolute intakes were descnbed. No day of the week effect was

found for either gender when nutrient densities were reported. Sorne nutrients have

greater day to day variability than others. For example, vitamin A (Beaton et~ 1983;

Sempos et al, 1985) and vitamin BI2 (Sempos et al, 1985) have a large daily variability.

Due to the large variability in nutrient intake it is important to include ail days ofthe week

wben reporting dietary intakes. "Random sampling ofail days ofthe week" apPearS to he

better than weighting days ofthe week to equally represent the distnbution ofweekdays to

weekends as is done in sorne studies. Day ofthe week variation may not he the same tor

ail individuals (Beaton, 1994).

Seasonal etfect on food intake is another possible cause ofvariation in intake. The

intake ofspecifie food items may vary due ta seasonal availability. For example, certain

fruits are harvested at specifie times ofthe year. Lower intakes ofvitamin A in

spring/winter and higher intakes ofvitamin C in springlsummer were found by Pao et al.

(1985). Despite the intake ofdifferent types offoods during the ditferent seasons "once

food intake is converted to estimated energy and nutrient intakes, true seasonal effects are

bard to find" (Beaton, 1994). It is hest to include a random sample ofall seasons ofthe

year to avoid any bias due to seasonal etTect (Gibson, 1990).

2) Income and Socioeconomic Status

Food consumption patterns and famiIy incorne were looked at by Myres et al.

(1978) using Nutrition Canada data &am 1970. Sampling for the Nutrition Canada survey

was done in Part based on income wbich provided. the required proportion ofindividuals al

various income levels. For adults the intake ofmeat/fishlPOuItry, fruits and vegetables
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(except in women 20-39 yrs.), aIong with dairy (except in men 20-64 & women >20)

tended to increase with increased incorne. Butter contnDuted more to fats, eggs more to

vitamin A, breaJdàst cereals more to iron and B vitarnins, and pltatoes Jess to vegetables

in higher income groups. This in turn could affect saturated fat intake and fiber or vitamin

C intake with respect to income IeveL Lower income groups had a greater contribution of

Iiver to the meat group than higher income groups and a greater contribution offats to

vitamin A.

Popkin et ai. (1996) compared dietary trends in a sample ofblacks and whites of

varying socio-economic levels overtime. The sample was &oro the NFCS of 1965, 1977­

78 and the CSFII of 1989-91. According to a "diet quality" score, improvements in diet

were seen for aU groups and the "differences among racial and socio-economic groups

narrowed" but improvements in dietary intake were still more evident in bigher socio­

economic groups.

3) Smoking Status

Tillotson et al. (1997) examined coronary heart disease risk factors, including

smoking, and other sociodemographic fàctors at baseline with respect to effect on food

group intake ofMRFIT subjects. Although the male volunteers represented a population

al risk for heart disease, it provided sorne interesting information. Smokers were found to

use significantly more saturated futs, refined sugars and a1cohol than non-smokers.

Carbohydrate, tiber, vitamin C and beta-carotene intakes were lower in smokers.

Smoking was also found to bave an impact on dietary intake in women from the

CSFII 1985. "Smokers had significantly lower intakes ofprotein, fiber, vitamin C,

thiamin, carotenes and significantly higher intakes ofcholesterol per 1000 kilocalories"

(Larkin et al, 1990). Fruit and vegetable intakes were found to be lower in smokers.

Coffee, alcohol, sugar, soft drink, and egg intakes were higher in smokers. These findings

emphasize the association between dietary babits and smoking stalus. It appears smokers

have poorer dietary habits than non-smokers. Smokers are advised to increase their intake

ofvitamin C by 50% above recommended Ievels in order to maintain body pool size of
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vitamin C since the halflife is decreased in heavy smokers (Health and Welfàre Canada,

1990).
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CHAPTER 3: METROnS

The following description ofmethods used for the sampling strategy, subject

recroitment, sample size caIcuiation, data collection and quality control pertain to the Food

Habits ofCanadians 1997-98 study. The sections pertaining to data analysis, food group

development and statistical analysis describe the methods used specifically for the analysis

of food group contnbution to nutrient intake in the Canadian population.

I. Study Design and Subject Recruitment

1) Sampling Strategy:

The sampling ofrespondents was done using a multi-stage random sample of85%

ofadult Canadians between the ages of 18 and 65 years. From this sample a sub-sample of

adolescents 13-17 years ofage was drawn. Fifteen percent ofthe Canadian population

was eliminated due to the inaccessibility and increased cost associated with sending an

interviewer to remote locations. Those aIso eliminated from the sample were

institutionalized individuals and pregnantllactating women. Canada was divided ioto five

regions: Québec, Ontario, Maritimes (New Brunswic~Nova Scotia, P.E.I.,

Newfoundland), Prairies (Manitoba, Saskatchewan, Alberta), and British Columbia. For

each region the population ofeach geographical division within the region was added

cumulatively. From this point four divisions were randomly chosen for each region based

on a random nomber and a cumulative population size corresponding to that number. This

provided a total of20 divisions across the country. This method ofsampling was

contioued at the subdivision and enumeration area levels. For each division a random

sample oftwo subdivisions were selected providing 40 sulxtivisions across the country.

Two enumeration areas were randomly chosen for each subdivision creating 80

enumeration areas within the country. The 1991 census was used for the sampling as it

was the MOst recent census with complete data at the time ofthe sampling. The sampling

for individual random households from within each enumeration area was done using the

most recent Pro-CD telephone directory from 1996. Boundaries ofenumeration areas

were identified using Statistics Canada maps and street indices which listed address ranges

within an enumeration area. A total of200 households were randomly selected from the
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directory for each enumeration area. A cali Iist including these households was developed

for interviewers to use in contactÏDg potential respondents.

2) Subject Recruitment:

Each potential respondent received a letter prior to telephone contact from the

interviewer. The letter outlined the purpose ofthe studyand requested participation.

Interviewers attempted to obtain 20 aduh respondents from each enumeration area. A

total ofsix attempts, at different limes of the day, on weekdays and weekends were made

to contact subjects prior to indicating that a subject could IlOt he reached. Each adult

subject reSPOnding to the interview was asked whether there was an adolescent between

the age of 13-17 years who would be able to participate. Subjects were randomly selected

within a household. This was done by requesting an interview from the aduh having the

next birtbday. Appointments for interviews were made on different days ofthe week

including weekends to ensure ail days of the week were represented. Interviews were held

in the reSPOndents' home or at another convenient public place, and interviews were done

during ail seasons of the year.

For the purpose ofthis report, only adult 24 hour recalls were used in the

evaluation offood group contn"hution to nutrient intake. Repeat 24 hour recaUs will he

used for the purpose ofanother report to evaluate intra-individual variability.

3) Sarnple Size Calculation

The sample size required was calculated by the principal investigator (Dr.

Katherine Gray-Donald) using standard deviations per 1000 kilocalories intake ofprotein,

iron and zinc derived from standard errors published in the Santé Québec survey. The

sample sizes for males and females (35-49 years) were calculated separately. A 95%

confidence interval was used with a coefficient ofvariation of l00A. around the mean. As

an example, the mean intake ofprotein in women per 1000 kilocalories was 42.1 g. The

standard deviation (1.05) was from the Santé Québec study. A sample size of 196 was

derived using N 4Zu2s2 + w2• The sample size required would thus he approximately
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160-200 individuals for each gender group per region to provide a total ofapproximately

1600 individuals throughout the country.

ll. Data Collection

1) Interviewer Training &, Data CoUection Period

Dietitians throughout Canada were selected by the investigators to contact

potential respondents and conduct in person dietary interviews for their respective

enumeration areas. A two day training session was provided by the principal investigator

(Dr. Katherine Gray-Donald), co-investigator (Dr. Linda Jacobs-Starkey) and study

coordinator (Louise Johnson-Down, P.Ol., M.Sc.) to ensure uniformity among data

collectors and adequate detail in data obtained. Training consisted ofa description ofthe

goals and objectives of the studyand sampling strategy and instnlction for aU forms used

for the data collection. Practice 24 hour recaUs were conducted in pairs among dietitians

and discussed in a group in order to insure proper data collection. Food portion models

were used in these sessions to farniljarize interviewers with their use. Food portion model

kits consisted ofa graduated cup, bowls, plate, spoons and a Mer.

Data collection conunenced in September, 1997 and ended August, 1998, thus

covering aIl seasons of the year. The masters student (H.R.) was able to partake in the

interview process during autumn 1997, completing interviews in two enumeration areas.

UPOD completion ofaU interviews, interviewers retumed aU copies offorms used as weB

as participant contact sheets and signed (eUers ofconsent to the study coordinator.

2) Dietaly Intake &, Sociodemographic Infonnation

Severa! methods exist for the evaluation ofdietary intake of individuals and

groups. Food consumption cao be measured by 24 hour recaOs, weighed food records,

dietary histories, food diaries and food frequency questionnaires (Gibson, 1990).

Respondent burden is quite high for weighed food records and food diaries and subjects

may bave a tendency to alter their usual food intake, making them an undesirable choice

for a national survey. Dietary histories cao take 1 to 1 1/2 hours per respondent to

complete which requires a greater budget for a large sample size. Twenty-four hour
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recaUs are commonly used for national and other large scale surveys such as NHANES,

Nutrition Canada Survey and the Nova Scotia and Québec provincial nutrition surveys. A

single twenty-four hour recall is inad.equate to assess an individual's usual intake. It is

reco~ however, as an appropriate method to assess the average intake ofa large

group ofindividuals, provided various days ofthe week and various seasons are covered

(Gibson, 1990; Guenther et~ 1997; Pao et~ 1985; Beaton et~ 1979). The 24 hour

recaIl was selected as a cost effective and appropriate method ofassessing the average

intake ofa group. A repeat 24 hour recall was conducted on 30% ofthe adult sample, in

order to estimate intra-individual variabiIity for purposes ofanother report. Intake of

vitamin and mineraI supplements were oot analyzed for this study, however intake oftap

water was included in the analysis. Vitamin and minerai supplements were not evaluated

since the goal ofthis study was to evaluate food items only.

A sociodemographic questionnaire was completed at the time ofthe interview

(Appendix E). Questions pertained to the country ofori~ language of interview

(english, ftenc~ other), civil status (single, marriedlcommon law, widowed,

divorced/separated), birth date, educationallevel (elementary incomplete, elementary

complete, secondary incomplete, secondary complete, technical/ trade schoo~ junior

college/CEGEP, University, Post-graduate education), smoking status (S 5 cigaretteslday,

>5 cigarettes/day), number ofadults and children in the household and perceived health

status as weD as reported height and weight. The lever ofphysical activity and household

income was not questionned. The average incorne per enumeration area was obtained

from the 1991 ceosus. The data 00 income available from the census is an average income

for each enumeration area and thus does not necessarily reflect the income ofa particular

household. For this reason, differences in nutrient intake among incorne Ievels was not

assessed. Income was only used as a variable to compare smokers and non-smokers. This

was done to determine whether &ctors other tban smoking may he intluencing differences

in nutrient intake between smokers and non-smokers. Educationallevel was not utilized in

the present report, except again to test for differences between smokers and noo-smokers.

The educationallevel ofan individual25 years ofage may not be equivalent to that ofan

individual65 years ofage, since younger generations tend to have more years of
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schooling. Differences in nutrient intake between country oforigin were not evaluated due

to the limited number ofindividuals (13.7% ofsample from "other countries") from

countries other than Camda

m. 0uaIity Control ofthe Data

Quality control procedures included interviewer training as mentioned above to

ensure consistency between interviewers. Twenty four hour recalls were aIso evaluated

upon receipt, by the study coordinator, for accuracy. Quality control ofdata entry was

accomplished by double verification ofaU 24 hour recalls entered into the nutrient analysis

program. The first verification was done by the individual entering the respective recaU,

the second verification was done by a peer who was aIso trained in data entry. Bimonthly

meetings with those entering data and the study coordinator took place during the data

entry period to decide on standard procedures to he used for ail data entered and to

discuss any questions regarding the 24 hour recaUs. Each individual entering data bad

guidelines for methods ofdata entry and portion size calculation to ensure uniformity of

data entry for aU recalls.

IV. Data Analysis

1) Rationale for Nutrients Selected for Analysis

Food group contnbution to energy and to the foUowing nutrients were evaluated:

carbohydrate, prote~ total fat, saturated fat, cholestero~ fiber, folate, iron, zinc, calcium,

and vitamins A and C. The contnbutions were evaluated separately by six age-gender

groupings (18-34,35-49, and 50-64 years). Iron and calcium have been identified by

several studies to be consumed at levels below the RNI, specifically for women. Results

from NHANES ID data (1988-1994) showed a 9-11% iron deficiency rate in adolescent

girls and women ofchildbearing age and 2-5% iron deficiency anemia rate in the same age

group (Looker et~ 1997). The absorption of iron depends on the source and is estimated

to he 40010 from berne iron and lower for non-berne sources. It cao he as low as 1.5%

from spinach (Gibso~ 1994). The change in contribution from meat towards breads,

cereals and pasta as sources ofiron further illustrates the need to assess which foods are
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contributing significantly to intakes ofboth iron and zinc (Nova Scotia Survey, Quebec

Survey). The trend towards declining consumption ofbeefwith increasing consumption of

poultry (Agriculture Caœda, 1990) may further compromise our intake ofiron and zinc.

80th poultry and beefare indicated as sources ofiron and zinc. Wben comparing equal

weights ofcooked composite beefand cooked chicken, the chicken contains

approximately 40% ofthe iron and 30% of the zinc content ofbeef(Brault...Dubuc, Caron­

Lahaie, 1994).

Osteoporosis is a heaIth concern which is believed to affect 25-300A. ofwomen and

12-15% ofmen (Dairy Bureau ofCanada, 1994). It is known that the intake ofcalcium is

particularly important during the years ofbone development in early adolescents up to the

age ofapproximately 2S years(Sc~ 1992). Factors other than calcium play a role

in the risk ofdeveloping osteoporosis such as physical activity, genetics, and other

nutritional fàctors such as protein, alcohol, caffeine, sodiUDl, phosphorous, vitamin D s

oxalate and phytate intakes(Sc~ 1992). Despite other factors, calcium remains of

great importance since adequate intake is needed throughout life and particularly at

menopause in order to maintain bone DJaSS. The recommendations for calcium intake have

recently come under debate with the development ofDietary Reference Intakes for Canada

and the United States (Food and Nutrition Board Institute ofMedicine, 1997). The

recommended adequate intakes have increased for adolescents and senior aduIts (National

Institute ofNutrition, 1998). This underscores the need to determine how best to

encourage increased calcium intake since many women and adolescents will he even

further below recommended levels of intake and more individuals will he considered "at

risk".

Folate intake in women is another public health issue which bas caused changes in

dietary fortification offoods in the United States as ofJanuary 1998. It bas been

suggested that women ofchildbearing age consume 400 microgramsld offolate in order to

decrease the risk. ofneural tube defects in their offspring (Tucker et al, 1996; Glanville,

1997). Higher dietary folate intake is aIso linked to Iower plasma homocysteine levels

which may in tom reduce the risk ofatherosclerotic heart disease (Rimm et al, 1998;

Glanville, 1997).
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The type and quantity ofdietary tilt bas been associated with varying degrees of

risk for severa! disease entities such as cardiovascular disease and cancer. Fat intake bas

aIso been associated with comorbidities ofdiabetes mellitus. The intake ofsaturated filt,

the percentage ofenergy trom filt, and dietary cholesterol ail have recommended levels of

intake and are sorne ofthe key players in the etiology ofvarious disease (Lichtenstein et~

1998).

Fiber, folate, vitamin C and vitamin A are dietary components that bave been

postulated as having anticarcinogenic effects (Steinmetz et~ 1996). Increasing total

dietary fiber intake by increasing fruit and vegetable consumption as weil as whole grain

foods is recommended for cancer prevention. Increased tiber intake is recommended for

decreasing the risk ofcardiovascuJar disease as weil. Other anticarcinogenic nutrients such

as selenium, carotenes will not he considered in the present research.

Sorne nutrients appear in a limited nomber offood items or data on their presence

in foods is incomplete. Among these nutrients are seleni~ vitamin E, vitamin D, vitamin

~ biotin, fofate and eatfeine. Other nutrients such as potassium, magnesium, niacin,

n"boflavin, thiamin and others have not been reœntly found to he a public heahh concem

for the general population, and therefore will not he evaluated.

2) Food Group Development

The food groupings chosen by the masters student (H.R.) to he evaluated were

based in part on previous studies which bave grouped foods for anaIysis ofcontnbution to

various nutrients (Brewer et al, 1987; Fanelli et al, 1986; Santé Québec, 1990). For the

initial analysis, 123 food groups were created. It is not a1ways desirable to group foods by

their nutrient content alone as their contnbution depends not only on the nutrient content

but on the ftequency and quantity ofconsumption. Fonning vegetable and fruit groups

according to certain cbaracteristics such as colour or botanical classification provides an

alternative method for grouping these foods. Typical vegetable groupings used in other

studies were white potatoes, clark green lea1Y vegetables, dark green non-IeatY vegetables,

deep yeUow vegetables, carrots, tomatoes and finally other vegetables (Fanelli et al, 1986).

Other studies used only one group for vegetables (Gorbach et al, 1990; Dolecek et al,
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1997; VarnaD et al, 1997)~ and assessed vitamin A contribution offood groups (Borrud et

al, 1989; Leaman et~ 1997). This allows Iittle interpretation as to the types ofvegetables

contnbuting to vitamin A intake. It is general1y accepted that clark green leatY vegetables

contain more beta-carotene, more iron and more calcium than other non dark green/orange

vegetables. Dark yeUow/orange vegetables are a known source ofvitamin A as weU as

folate. For this reason it is jmportant to define more distinct groupings for vegetables.

ln order to further divide the vegetable group to aDow a clearer analysis offoods

contnbuting within the vegetable group it was decided to use botanical sub-groupings. As

a resuIt groups caUed "other lOot vegetables" and "other botanical

fiuitslflowerslsproutslfungi" and "other green vegetables" fonn additional vegetable sub­

groups (ApPeDdix A). Roots, tubers and bulbs generaUy have a higher carbohydrate

content than other vegetables, much being in the form ofstarch (Freeland-Graves,

Peckham, 1996) and thus have been separated from flowers, sprouts and fungi.

The fruit group bas been separated on the basis ofcitrus and non-citrus fruits as

weil as by whole fresh fruits, andjuices, since differences in vitamin C and fiber contents

existe Canned fiuits formed another eategory since the sugar content is often greater, and

to detennine whether these types offruits contribute more or less to nutrient intake

compared to ftesh fruits. Tomatoes although botanically a fruit were included in the

vegetable group along with tomato sauce.

The miIk and miIk product group was divided mainIy by fat and calcium content

and type ofmiIk product. The meat and alternatives were kept separate by type ofmeat

and type ofalternative. The fat content ofmeat was more diflicult to divide up by group,

as respondents did not always know the cut ofmeat they had. The breads and cereals

were divided ioto different groups by fiber content. AlI food groupings are found in

Appendix A.

Once the initial analysis ofthe 123 food groups to the nutrient intake ofspecific

age-gender groups was done, the food groups were reduced to form a smaUer number of

food groups. The decision to reduce food groups was based on the contnbution ofthe

initial 123 groups. Groups contnbuting minimaUy to nutrient intake were combined

together to form larger food groups and groups contnbuting more to nutrient intake were
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kept separate to form a total of51 groups (Appendix A). The 123 groups were also

reduced to form 17 food groups which were simiJar to those used in the Santé Québec

survey, with the addition ofa "mixed group" in the present study. The 123 groups

provided the necessary detail for specifie categories offoods within food groups that were

contnbuting to nutrient intake, while the 51 and 17 food groups provided a more general

overview.

3) Nutrient Analysis Program

Candat nutrient anaIysis program(Go~ 1991) was used for the anaIysis ofall 24

bour recalls. The program had been previously used in two Canadian studies: the Ontario

Health Surveyand a study with Ontario pre-sehool chüdren (Leaman et al, 1997). Other

Canadian studies used the Candi nutrient analysis program which also contains data for

both Canadian and American food items. Tecbnical support is no longer available for the

Candi program. Caudat contains the most recent Canadian Nutrient File (1997) which

consists of4,668 food items as weB as an "institute file". The institute file is an empty file

in the program in which the user cao enter the nutrient content offood items which do not

exist in the master file. A total of280 food items were added (H.R.) to the institute file

using nutrient information obtained from Food Manufacturer's data when possible or from

the FoodProcessor or Candi databases. Recent updates to the 1997 Canadian Nutrient file

include the addition of584 food items (Barr et al, 1994). The user bas the caPabiiity of

defining and creating food groupings as desired using the Candat software.

4) Limitations ofNutrient Composition Databases

The Canadian Nutrient File is derived from the USDA Handbook No. 8, with

modifications for levels offood fortification in Canada, and the addition offoods found

only in Canada. Data available on the nutrient data base is trom various sources: academic

Iaboratories, food industry, seientific literature and government ageocies (Haytowitz,

1995). Thus the method ofanalysis may vary from source to source. AU data is updated

as il becomes available.
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SeverallimitatioDS exist with the nutrient composition data. Sorne values on the

nutrient data base are imputed, or estimated ftom the nutrient content in other foods, and

may not represent the actual content ofa particular food item. The amount ofnutrient

within a food item can vary greatly depending on seaso~ processing, and other factors

(Gibson, 1990). FoJate variability was estimated to be as much as 10001'0 for sorne

vegetables (Balley, 1992). The amount ofeacb nutrient identified in the database is not

representative ofhow much will he absorbed by the body. An example ofthis is heme vs.

non-berne iro~ berne iron being the form more easiIy absorbed. The bioavailability of

folate also depends on ils source. Syntbetic folate is better absorbed than non-synthetic

forms (Lewis et al, 1999). Thus the foJate ftom fortified foods is better absorbed tban the

oatW'aIIy occurring form. Nutrients such as folate, vitamin C and others are lost in

cooking (BaiIey, 1992). The anaIyticaI methods, particularly for foJate, carotenoids,

vitamins ~ C, B-6 and B-12 are imperfect. The present microbial assays used for the

determination offolate content offood items are deemed "unsatisfactory" in that they do

not measure ail active forms offolate and often evaluate only ftee rather than total rolate

content (Gibson, 1990; Bailey, 1992). As a result, the folate content offoods is

underestimated. A recent change to fortification in the United States (since 1998), is the

mandatory addition offolate to flour, presently in Canada the addition remains optional.

These changes would not he reflected in the 1997 Canadian Nutrient file and may cause

furtber underestimation offolate intake. The level ofnutrient addition to food items may

vary ftom one manufacturer to another and the exact brand name offoods consumed by

subjects is not a1ways known. Despite these limitations, the Canadian Nutrient File is

presently the hest database available for such a large survey. One must keep the inherent

limitations offood composition data in mind when using results ftom nutrition surveys.

5) Statistical Analysis

The mean nutrient intakes by age-gender groups were calculated both in absolute

amounts and per 1000 kcal ofenergy intake. The correlations between energy, ca1ciUIllt

iron, and folate were evaluated.
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The percent contributionofeach food group (123 groups) and eachcollapsed

group (17 and 51 groups) to the intake ofselected nutrients was detennined by age and

gender groups.

At-test was used to determine significant differences in mean nutrient intake of

energy, carbohydrate, prote~ total~ saturated fut, cholesterol, fiber, calci~ iro~ zinc,

fomte, vitamin~ and vitamin C between smokers and non-smokers (p< 0.05). The

percent contn"butions ofSI and 123 food groups were evaluated for nutrients where mean

intakes were significantly different between smokers and non-smokers.

The percent contnDution of51 food groups to nutrient intake in individuals

meeting the RN! for calcium, iro~ and fofate on a given day and those not meeting the

RNI was calculated. The mean differences in absolute and per 1000 kcal ofenergy intake

ofother nutrients was evaluated to detennine whether differences in calcium, iron and

fofate intakes were due to differences in energy intake and whether difTerences in other

nutrient intakes existed.

One must recognize the limitations ofusing the mean values when utilizing the

results from dietary studies. It is known that the mean can he int1eunced by outlying

values.

V. Ethics

Ethical approval was obtained from the ethics committee ofMcGill University.

Each subject in the study gave consent by signing a letter descn"bing the study.
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CHAPTER 4: RESULTS AND DISCUSSION

A recent evaluation of the energy and nutrient intake ofthe Canadian population as

a whole is not avaiJable. Due to the amount oftime, approximately 30 years, which bas

passed since the first national nutrition survey, we can no longer rely on the information

provided by that survey to ret1ect the present day intake of the Canadian population. The

provincial surveys which have been completed provide interesting yel province specific

information on dietary intake. Most ofthe provinces have yet ta publish resuIts, and thus,

ooly part of the whole national picture on current dietary intake exists. In addition to

providing information on the mean intake ofspecific age and gender groups in the

population, il is ofinterest to determine specifie food group contnbution to nutrients of

interest in the public health domain. This enables one to determine which foods are

important contnbutors to the nutrient intake of the population. Food group contnbutions

provide information on food trends and potential avenues for food fortification. This type

ofinformation is ofimportance to practitioners in the field ofnutrition as weil as to

individuals working on public health issues and policies.

Previous American and Canadian studies have presented the contribution ofa

limited nomber of larger food groups. This results in a lack ofspecifie information such as

the type offluid milk or type ofdairy product contnbuting the most to calcium intake, and

whether poultry or ground beefcontnbutes more to protein intake. Information as to

whether calcium enriched fruit juices for example contnbute to the calcium intake of

Americans or Canadians is aIso lacking. The advantage ofshowing the contnbution of

larger food groups such as miIk products, meat and alternatives, and fruits and vegetables

to nutrient intake is to demonstrate the overall contribution ofthese groups to energy,

macro and micronutrient intake. This aIlows one to asses the contnbution offoods on a

more globallevel and to compare present findings with past surveys which have used

similar food groupings. The advantage ofdividing food groups down into smaller

categories such as dividing cheeses ioto higher filt and lower fàt groups, breakiog a general

meat group ioto pou1try, ground beet: other beefeuts and 50 o~ is to present a more

detailed picture of the foods contnbuting to nutrient intakes. WIth more SPeCifie food

41



•

•

•

groupings, one can see whether present food intake reflects the trends seeo in the Food

Consumption and Expenditure surveys (Agriculture Canada, 1991), and whether there are

differences in the types offoods consumed by different age and gender groups in the

popuJation. ft is important to provide both a global and more specifie picture ofthe foods

contributing to nutrient intake. For this reason, the food group contribution using 17, 51,

and 123 food groups to the energy and nutrient intake ofadults will he presented using

data from the 1997-98 Food Habits ofCanadians survey.

The nutrients chosen for evaluation were energy, carbohydrate, protein, total fat,

saturated fa~ fiber, cholesterol, and micronutrients ofspecific interest in the public health

domain. The contnbution offood groups to macronutrient intake will help to descnœ

main food groups contributing to energy intake. The micronutrients cbosen for evaluation

were calci~ iron, folate, zinc, vitamin A and vitamin C. As previously mentio~

calcium, iron, zinc, and vitamin A bave been identified as being potential problem nutrients

in past surveys, particularly for women. FoJate is ofpublic health interest since the

recommended intake surpasses the mean intake ofwomen ofchildbearing age and tbere is

discussion offolate fortification offoods. The mean vitamin C intake exceeds

recommended intakes and thus is oot a concern, however, its antioxidant potential makes it

a nutrient of interest.

The results and discussion section will commence with a sociodemographic

description ofthe adult subjects from the 1997-98 Food Habits ofCanadians survey and a

comparison to the Canadian population. This description will he foUowed byan evaluation

ofthe present clay mean nutrient intake (absolute and Per 1000 kcal) ofCanadian males

and females aged 18-65 years. A description and discussion ofthe contnbution of 17, 51,

and 123 food groups to the nutrient intake ofmales and females 18-65 years will follow.

The next section will he an evaluation ofthe differences in the mean nutrient intake of

smokers and non-smokers and the resulting differences in food group contnbution to

nutrient intake. FinaIly, calcium, iron and folate, will he discussed by comparing

individuals meeting the RNI for each nutrient on a given day to those not meeting the RNI.

The differences in contribution of51 food groups will he presented and discussed.
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1. Sociodemowmhic Description ofSurvey Respondents &oro the 1997·98 Food Habits

ofCanadiam; Survey

1) Comparisnn ofRes.pondent Sociodemographic Cbaracteristics to Sociodemognmhic

Characteristics ofthe Canadian Population

A sample ofl,721 Canadjans age 13-65 years was interviewed during 1997-98. Of

this sample, 1,543 were adults aged 18·65 years. The data from tbese subjects were used

for the present analysis and results. Several factors including age, country oforigin,

educationallevel, and smoking status cao affect food choice. For this reason, questions

relating to these factors were included on a sociodemographic questionnaire used during

the interview (Appendix E). The comparison ofresults from tbis sociodemographic

questionnaire to 1991 census information was dOIle in arder to determine the similarities

between the recruited subjects and the Canadian population. Younger individuaJs ftom the

18-34 year age group are more difficult to recruit. As a result, the proportion ofmales and

females in the 18-34 year age group was lower (21.2-21.9OJ'o), than the proportion in the

Canadian population (43.4-48.4%). The proportion ofindividuals sampled in the 3549

year age group was higher (46.5-47.3% vs. 31.1-34.4%), and tbose in the 50-65 year age

group lower (20.5-22.1% vs. 31.5-31.6%) than the proportions in the Canadian

population. The country ofongin can have an impact on food habits, and types of foods

consumed. The sample ofindividuals obtained for this study was comparable to the

Canadian population in tenns ofplace ofbirth. In the sample, 84.3% ofmales 18-65 years

and 86.2% offemales 18-65 years were bom in Canada, compared to 84.1% overall for

the Canadian population. The educationallevel ofthe Canadian population overall was

lower than the educationallevel ofrespondents sampled. Ten to twelve percent of

respondents "did not complete high school" compared to 26.3% in the Canadian

population. The number ofindividuals who "completed coUege/university" was greater

(39.9-46.901'0 % ofrespondents vs. 27.901'0 ofCanadian population). These differences may

he due to the fact that the sample included ooly individuals 18·65 years ofage, whereas the

census data included individuals younger than 18 years ofage. The addition ofyounger

individuals causes the educationallevel to become lower. The proportion ofsmokers in
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the sample was slightly Iower than the proportion existing in Canada (18.6-22.2% vs. 25­

28%). Despite some differences in sociodemographic status between the sample and the

Canadian populatio~ the study sample still provided a variety ofindividuals from across

the country.

2) Dietary Intake ofCanadian Adults Aged 18-65 years

The mean energy and nutrient intake for males is presented in Table 7 and for

females in Table 8. Mean protein, calcium. iroll, folate, zinc, vitamin A and vitamin C

intakes were compared ta the Recommended Nutrient Intake (RNI) for each age-gender

group (Tables 7 & 8).

Mean intakes ofprotein, vitamin A, vitamin C, folate, calcium, iron and zinc

exceed the RNI for ail age-gender groups with the exception ofcalcium (746 mg) which

was helow the RN! for women 50-65 years ofage (Table 8).

The mean intake ofiron in women 18-49 years ofage was borderline (13.2-13.8

mg), as was the mean intake ofzinc for men and women 50-65 years ofage (Tables 7 &

8). These results demonstrate that calcium and iron continue to he potential problem

nutrients for women only. Mean vitamin A and folate intakes, which have been previously

identified as potential problem nutrients, met the RNIs. Mean folate intake in women of

childbearing age, however, was only approximately half(224-241 mcg) ofwhat is

suggested to avoid potential malformations ofthe felus. The mean intake may actually he

lower due to limitations in food composition data.
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Mean intakes ofcarbohydrate, protein and total tilt as a percentage ofenergy were

close to the recommended levels (HeaIthand Welfare Camda, 1990). The mean intake of

fat as a percentage ofenergy intake was 29.6-30.8% for femaies and 30.2-31.8% for males

18-65 years. The percent ofenergy coming from fàt and saturated tilt bas been decreasing

over the years (Health and Wel1àre Canada, 1977; Santé Québec, 1990). The mean

cholesterol intake bas decreased over the years as wea but remains above the

recommended 300 mgld for men 18-65 years (309-375 mg). Adult women 18-65 years of

age continue to consume cholesterollevels within the recommended range (212-222 mg).

Trends ofnutrient intake in wornen showed a decrease in absolute energy, calcium,

iron and zinc intakes with age (Table 8). Fiber, vitamin A, vitamin C and folate tended to

increase with age. For men, mean energy, total fiber, vitamin A, vitamin C, folate,

calc~ iron and zinc tended to decrease with age (Table 7). The increase offiber,

vitamin~ vitamin C, and fofate intake may ret1ect an increase in fruit and vegetable intake

in the older female. Food group sources of nutrient intake will help to veritY this. A

decrease in nutrient intake is often the resuh ofa decreased energy intake. Nutrient

densities help to determine whether differences in intake between age-gender groups are

due to differences in the quantity or in the types offoods eaten (Table 9).

ln the present study, only carbohydrate, vitamin C and calcium per 1000 kcal

tended to decrease with age in men. Other macro and micronutrients were either similar

among age groups or increased slightly with age. Most nutrient densities evaluated

increased with age in women, except carbohydrate, total fat, and saturated fat. Despite a

decrease in energy intake with age, it appears that aider individuals maintain similar

patterns ofmicronutrient intake as younger adults. Tbese findings are similar to Santé

Québec findings and show the probable etTect that appropriate food chaices cao have on

nutrient intake.
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Iron (mg) 7.11 7.01 7.38 7.12 7.26 7.71

Zinc (mg) 5.54 5.77 5.46 5.42 5.66 5.74

•

Il. Food Group Contribution to Nutrient Intake

1) Contnoution of 17 Colhmsed Food Groups to the Nutrient Intake ofMales and Females

18-65 years Combined

The food group contn"hution to nutrient intake of 17 coUapsed food groups is

outlined in graph format for males and females 18-65 years ofage combined (Figures 1-13

Appendix B). The 17 food groups are similar to the 16 groups used in the Santé Québec

surveyexcept for the addition ofa mixed dish group. In the Santé Québec survey,

combined foods were broken down ioto individual components, while in the present study

sorne combination foods such as hamburgers, for example, were left as a mixed dish
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including meat and bread. Differences in data entry may explain sorne ofthe differences in

food group contribution to nutrient intake in the present survey compared to Santé Québec

findings. As an example, the total percent contribution ofmeats to protein intake was

lower (390.4 vs. 45.6%) compared the Santé Québec survey. The addition ofa mixed dish

group displaced other groups, slightly cbanging the order ofcontn"bution offood groups.

As an example, the mixed dish group became the third contnbutor to protein intake instead

ofmilk which became the fourth contributor in the present survey.

The predominant source ofenergy (19.1%), carbohydrate (28.4%), fiber (33.2%),

and iron (34.2%) in the present survey was the bread/cereallpastalgrain group (Figures l,

2,7& 10 Appendix B). Wrthout detailed food groups it was impossible to detennine

whether whole grain breads and cereals contnbuted more to fiber intake compared with

refined breads and cereals. Foods which are less nutrient dense such as cakes/pies,

cotfee/tealfruit drinks, alcohol and candies/chocolate combined contnbuted close to a

quarter (20.7%) ofthe mean energy intake in aduIt men and women (Figure 1 Appendix

D). AIl ofthese groups, except cakes/pies, contnbuted rninima1ly to the intake of

micronutrients evaluated in this study. Empty calorie foods provide an additional risk of

excess energy intake and of inadequate micronutrient intake. Cakes/pies contn"buted a

relatively small amount (7.5%) to the mean iron intake, but contnbuted a considerable

amount to fat intake (10.6%).

The leading source ofprotein (390/'0), total tàt (20.90/'0), saturated fat (22%),

cholesterol (40.4%), and zinc (35.5%) was the meat/fishlPOultry group (Figures 3..6 & Il

Appendix B). Meat alternatives, such as legumes, although recommended as a higher

fiber, lower fat protein soW'Ce contn"buted very little (2.3% which included nutslseeds) to

the mean protein intake ofmen and women 18-65 years ofage. Ironically,

legumeslnuts/seeds contnbuted a simiJar proportion (4.8%) to fiber intake as cakes/pies

(4.1%). One would think that legumes would contnbute a greater amount to fiber intake

since they are generally higher in fiber content than cakes/pies. It apPe8l'S that public

acceptance ofhigher fiber protein alternatives such as legumes is not widespread since

their percent contnbution to fiber intake is similar to that ofcakes/pies.

47



•

•

•

MiIk produets are sometimes wrongly avoided for fear ofincreasing fat intake.

Cakes/pies, aIthough not the main contnbutor to energy, total~ and cholestero~

provided a comparable or greater amount ofthese nutrients compared. to other more

nutrient dense food groups such as miIkIyogourt and cheese. The contnDution oftluid miJk

and yogourt to total fat intake was only 5.1% whereas the contnbution ofcakeslpies was

10.6%. Public awareness should thus focus more on avoiding higher fat dessert items

rather than miIk products which also contnDute essential nutrients such as calcium and

vitaminD.

The first contnbutor to calcium (36%) was the milk/yogourt group. The

importance ofmilk products as a source ofcalcium is emphasized since 49.7% ofcalcium

was obtained from~ yogourt, and cheese combined. Wlthout these sources of

calcium, the mean intake ofcalcium would have been 430 mg/d compared to an actual

mean of866 mg/d. Vegetable contnDution to mean calcium consumption was only 6.6%

(Figure 8 Appendix B). Broccoli is sometimes suggested as an alternative calcium source

for individuals to increase calcium intake. Due to the smaIl contnbution ofvegetables as a

calcium source in the Canadian diet, suggesting these foods to the general population as a

means ofincreasing the mean calcium intake would not he effective. Higher levels of

calcium intake are proposed in the Dietary Reference Intakes, recently published by a joint

CanadalUnited States committee (Food and Nutrition Board Institute ofMedicine, 1997).

Wrthout the consumption ofmiIk products, obtaining a greater intake ofcalcium will he

difficult.

The first contnbutor to mean folate (28.3%) and vitamin A (54.4%) intake was the

vegetable group. Using ooly 17 food groups, one cannot determine whether the

population was obtaining tbese nutrients ftom dark green leafY vegetables and clark

yeUow/orange vegetables, which are typically high in folate and in vitamin A. More

detailed food groupings helped to clarifY these questions (see section fi, 3). The

imPortance ofvegetables as a source ofpro-vitamin A intake became clearer when

considering the amount ofthis vitamin, in the form ofcarotenes, that was provided by this

food group. The potential antioxidant effect ofcarotenes fùrther emphasizes the

importance ofadequate vegetable consumption. Wrthout vegetable intake the mean
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vitamin A consumption would bave dropped ftom 1286 RE to 586 RE, and subgroups of

the population, such as smokers, may he at greater risk for low vitamin A intakes since

they are known to consume fewer vegetables (Subar et al, 1990).

Lastly, the main contnbutor to vitamin C (54.1%) intake was the fiuitlfiuitjuiœ

group. Other potential sources sueh as fruit "drinks" provided only 7.4% ofmean vitamin

C intake when combined with coffee/tea (Figure 13 Appendix B). Due to the lack of

information one could not determine whether the main contnbutors to vitamin C were

whole fruit, or as would be more likely, fruit juices.

The primary food group contributor ofenergy, and ofail other nutrients mentioned

above was identical to those found in the Santé Québec survey, with some differences in

the percent contn'bution.

2) Contribution of51 CoUapsed and 123 Food Groups to the Energy, Carbohydrate.

Protein. Total Fat. Saturated Fat. Cholesterol and Fiber Intake ofMales and Females

18-65 years

In order to better understand the eontnbution ofmore detailed food groups, the

contribution of 123 specifie food groups was evaluated for males and females 18-65 years

ofage. The collapsed groups, totaling 51 in number, provided more general information

(Figures 14-39 Appendix Cl. The figures present the eontnbution of51 food groups to

the mean energy, carbohydrate, protein, total fat, saturated fat, cholesterol, fiber, calc~

folate, iron, zinc, vitamin A and vitamin C intake for men 18-65 years ofage and women

18-65 years separately. Tables 10 and Il (Appendix D) present the food group

contnbution of 123 food groups to the mean Rutrient intake (for ail nutrients specified

above) for age-gender groups. In order to avoid lengthy tables, ooly the food groups

eontnbuting the most to each nutrient are shown. Food groups were listed in descending

order, according to percent contnbution to each specific Ruttient, until5()OAJ ofthe mean

nuttient intake was reached. The remaining food groups were not included.

The eontnbution of"empty calorie" foods is important to consider when

evaluating dietary intake. These foods tended to contn'bute to energy intake but

eontnbuted Jess to mieronutrient intake. One study by Kant et al. (1994) found that as

49



•

•

•

much as one third ofenergy intake was due to "other foods" in individuals sampled for the

NHANES II survey. These authors also found that individuals consuming more foods

from the "other food" group were more Iikely to exclude one ofthe 5 main food groups

(meat, dairy,~ fiuit, vegetable). In the current survey, empty calorie food groups

which appeared on the top contnlmtor Iist (using 123 groups) were carbonated beverages,

cakeslcookies, pieslpastries, and salty snacks, none ofwhich appeared as top contributors

to the mean intakes ofca1c~ zinc, vitamin A or vitamin C (Tables 10 & 11 Appendix

D). The energy contnbution offoods which would faR under the "other foods" category

of the Canada's Food Guide to Healthy Eating (cakeslpieslcookies, margarines/oilslsalad

dressingslmayonnaiselbutter, carbonated beverages, alcohol, candies/chocolate, salty

snacks, sugar/sympslgelatinslcocoa mixes) approached 25% ofthe mean energy intake in

both men (23.2% ofmeau energy) and women (21.8% ofmean energy) 18-65 years ofage

(Figures 14 & 27 Appendix Cl. The cakes/cookies group was one exception to a typical

"empty calorie" food in tha~ as seen Previously, it contnDuted to the iron intake in bath

males and females due to the addition ofiron to flour.

SimiJarities between males and females 18-65 years ofage existed in the top

contnDutors to energy and carbohydrate intake. Wben evaluating the contn"bution of51

food groups to the energy intake ofmales and females 18-65 years ofage (Figures 14 &

27 Appendix Cl, the order ofthe top 5 food groups was identical for bath males and

females. The top 5 contnDutors to energy intake apPeared in the foUowing order; 1)

breads, 2) cakes/pieslcookieslgranola bars, 3) pasta/rice/~4) milkIchocolate~ and

5) beeflveal. Some other difTerences, however, did exist between genders. Differences

included the higher contnbution ofbath alcohol and carbonated beverages to energy intake

in men (Figure 14 Appendix C; Table 10 Appendix D). The intake ofalcohol was

primarily in the form ofbeer and was highest in males 18-34 years (2.88% ofenergy;

Table 10 Appendix D). Differences related to age aIso existed in the contn"bution offood

groups. The contnbution ofcarbanated beverages to energy and carbohydrate intake

decreased with age in bath males (5.02-1.97% and 10.0-4.06% respectively) and females

(3.64-1.68% and 6.75-3.190/0 respectively) (Tables 10 & Il Appendix 0). Fruit

drinks.rJUÎce drinks contnbuted more to the energy and carbohydrate intake in younger
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males and females 18-34 years, as did fiied potatoes, pizza, and

bamburgerslcheeseburgers. Sugarsljamslsyrups contributed more energy (1.98% for

females, 2.52% for males) and carbobydrate (3.86% for females, 5.34% for males) in the

older age group 50-65 years. The contn"bution offiuit, particularly non-orange non-citrus

fruit (3.32% to 6.26% for females, 2.71% to 4.88% for males), to carbohydrate intake

increased with age as the contnbution ofother foods such as sweetened carbonated

beverages decreased (Tables 10 & Il Appendix D).

The contn"hution ofmeats to mean protein intake in the present study was slightly

higher in males compared to females who obtained slightly more protein ftom cheeses

(5.3% vs. 4.5%) and miIk (9.4% vs 8.6%) (Figures 16 &, 29 Appendix Cl. Among otber

main differences in protein contnbutors between males and females was the higher

contnbution ofpoultry (13% vs 11.8%), mainly chicken, compared to beet7veal (Il.7% vs.

13.8% in females) (Figures 16 & 29 Appendix Cl. When the contn"bution ofsmaller

groups ofmeat was evaluated (using 123 food groups), chicken was the primary

contn"butor to protein intake in men and women ofan ages (Tables 10 & Il Appendix D).

Other beefcuts contnbuted more to protein than ground beef in an age-gender groups;

ground bee!: however, did not include hamburgerslcheeseburgers and mixed dishes. When

considering chicken (including mixed chicken dishes) and beef(including hamburgers,

ground bee!; other beefcuts and mixed beefdishes), chicken as a whole contn"buted more

to the protein intake than beef in wome~ while the opposite was true for men (data not

shawn). The trend ofincreased consumption ofchicken and cheese and decreased

consumption ofbeefover lime, as shown by Food Consumption Trend reports, was

reflected in the present data particularly for women (Danielson et al, 1984). Differences

between age groups were shawn by the greater contn"bution ofp~ mixed dishes and

higb fat natural cheese to the protein intake ofyounger men and women, and the higher

contnbution of lunchmeats in men 50-65 years and turkey in wornen 50-65 years (Tables

10 & Il Appendix D).

The mean intake oftotal &t was primarily due to cakeslcookies/piesl8l'3l101a bars

for women 18-65 years (8.2% oftotal &t), and to beet7veal in men 18-65 years (8.1% of

total fàt) when 51 food groups were considered (Figures 17 & 30 Appendix Cl. The
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"empty calorie" cake group contnbuted greatly to energy and total fat intake in bath adult

men and women. The cake/pie/cookie/granola bar contnbuted more as a group than other

high fat foods such as sausagesllunchmeatslbacon (6.7% oftotal filt in males., 4.6% oftotal

fat in females) when considering 51 food groups (Figures 17 & 30 Appendix Cl. Wben

evaluating 123 food groups by age and gender., beet: which is often feared as a source of

filt in the diet., provided a lower contribution to filt intake compared with high fat natural

cheeses and cakeslcookies (Tables 10 & Il Appendix 0). ft is ofinterest to note that

while meats contnbuted ta the total fàt intake., they aIso made a high contribution to

important micronutrients such as iron and zinc compared to cakeslpieslcookieslgranola

bars (Figures 23-24 & 36-37 Appendix C., Tables 10 & Il Appendix D) with the exception

offemales 50-65 years who had a higher contnbution ofiron from the cake group. These

results show that it is important to encourage the population to consume lean meats as a

good source ofiro~ and moderate the use ofcakeslpies/cookieslgranola bars, to Iimit total

fat intake. Health concerns related to beefmust he kept in perspective and the general

population should he made aware ofthe impact this food group bas in providing adequate

levels of iron and zinc in their diets. Decreasing risks for heart disease is a public bealth

issue where the type offat eaten plays a key role. In the present survey., soft margarines

contnbuted more to fat intake than butter., oils and saJad dressings for ail age-gender

groups except women 35-49 years where oils contnbuted more (Tables 10 & II Appendix

D). The decreasing consumption ofanimal fàts is a trend aIso demonstrated in the Per

Capita Food Consumption surveys (Danielson et al, 1984). There remains concem with

the use ofsome margarines due to their content oftrans fatty acids. The use ofoils and/or

non-hydrogenated margarines offer an alternative. The present study does not alIow for

the evaluation of the amount ofhydrogenated vs. non-hydrogenated fat intake.

The primary contnbutor to cholesterol was the eggs group (16.3-16.6% of

cholesterol) in males and females 18-65 years when considering 51 coUapsed food groups

(Figures 19 & 32 Appendix Cl. This group included boiled and fiied eggs as weil as egg

substitute. Poultry (11.8-13.1% ofcholesterol) and beet7veal (10.9-12.00A» ofcholesterol)

fell close behind, with poultry contnDuting more than beefin women 18-65 years ofage

(Figures 19 & 32 Appendix Cl. Differences in the type ofegg contnbuting to cholesterol
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intake among age and gender groups were seen. A greater contnbution to cholesterol

intake ftom fried eggs compared to boiled eggs (7.41% vs. 5.87%) was observed in males

18-34 years (Table 10 Appendix D). In other age-gender groups, boiled eggs contnlnrted

a greater amount to the mean cholesterol intake. Organ meats on1y contnbuted 1.5-1.8%

ta cholesterol intake in all men and women 18·65 years, despite being a high source of

cholesterol (Figures 19 & 32 Appendix Cl. Organ meat contnbution increased slightly

with age in men and women, with the exception ofwomen 50-65 years ofage who bad

lower intakes. Despite this overall increase with age, organ meats were not among the top

food contnbutors ta the mean cholesterol intake for any age-gender groups (except men

aged 50-65 years) (Tables 10 &, Il Appendix D). This is most likely a result ofthe

infrequent consumption oforgan meats. Higher cholesterol foods such as organ Meats,

sheUfish and eggs are often feared and avoided by individuaJs due to their perceived

contnbution to high serum cholesterollevels and heart disease (Nationallnstitute of

Nutrition, 1997). The contnbution ofmore commonly eaten foods such as chicken, bee!:

pork, and higher fat cheeses was much greater than that oforgan meats. The decrease in

egg intake shown in food consumption trends reflects the decrease in their contribution to

cholesterol intake in the present study (20.7-21.2% ofcholesterol) compared to the

Nutrition Canada survey (35% ofcholesterol from eggs). The change in serum cholesterol

levels is a result ofseveral factors such as obesity, dietary saturated fat, and to a smaller

extent dietary cholesterol intake (Grundy, 1990). These fàcts demonstrate tbat eggs, even

iftheyare the most important source ofcholestero~can continue to he incorporated in

moderation into a healthy diet for MOst individuals.

The primary source ofdietary fiber in men and women was the breads group,

mainly due to whole grain yeast breads (8.45-16.00A. offiber) in aIl age-gender groups

(Figures 20 &, 33 Appendix C; Tables 10 & Il Appendix D). This was expected after

100king at Santé Québec results. There bas been a shift in fiber sources since the 1970~s

wOOn vegetables were the primary contnbutor to fiber intake (Santé Québec, 1990). An

unlikely contnbutor to the top 50010 ofmean fiber intake was the saIty snacks group, which

contnbuted 3.93-5.58% offiber in females 18-49 years, and 4.0% in males 35-49 years of

age (Tables 10 & t 1 Appendix D). Ahhough saIty snacks are typically lower in fiber than
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many other foods, their contribution was due most likely to the ftequency ofconsomption.

Interestingly, salty snacks contributed more to fiber intake than refined yeast breads in

women 18-49 years ofage (Table Il Appendix D). The contribution ofwhole grain yeast

breads and non-orange DOn-cïtrus fruits increased with age in both genders (except for a

slight decrease in older men). This trend paraUeled the decreasing contnbution oflow

fiber cold cereals and preference for high fiber cold cereaIs as men and women age (Tables

10 & Il Appendix D). Tbese changes may reflect the greater PerCeived importance of

high fiber foods in the diets ofindividuals as they age, or an overall decrease in food

consumption leading to shifts in the contnôution ofspecific foods. The message to

consume higher fiber food items needs to he encouraged among younger individuals.

3) Contnbution of51 CoUapsed and 123 Food Groups to the Intake of Calcium., Iron,

Zinc, Folate, Vitamin A, and Vitamin C in Males and Females 18-65 years

The percent food group contributions of51 and 123 food groups were evaluated

for calcium, iro~ zinc, folate, vitamin A, and vitamin C. The results using 51 food groups

for males and females 18-65 years are presented in Figures 21-26 &, 34-39 (Appendix Cl.

The percent contnôution ofthe top contnbutors to mean calci~ iron, zinc, and folate

intakes among 123 food groups are presented in Tables 10 and Il (Appendix D).

As expected, milk/chocolate miIk was the highest contnbutor to calcium intake in

men (33.8%) and women (32.4%) 18-65 years ofage when using 51 food groups (Figures

21 & 34 Appendix Cl. Fluid milk bas a high concentration ofcalcium compared to other

potential sources ofcalcium. Fluid miIk and miIk beverages bave been the primary

contnbutors to calcium intake in previous studies where milk and miIk products were

separated into subgroups such as fluid~ cheeses and yogourts (Batcher et~ 1984;

Block et ~ 1985). The primary contnbutor to calcium intake in the present study was

similar for ail age-gender groups when considering 123 food groups. The calcium.

contnbution was primarily from 2% miIk in aU age-gender groups, except males 18-34

years and femaies 35-49 years where high mt naturaI cheeses were the primary sources

(Tables 10 & Il Appendix D). The contn"bution from fluid miIk alone came primarily

from 2%~ foUowed by 1%~ skim, then whole milk. The exception to this was men and
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women 50-65 years, where the order ofcontn"bution was 2% miIk foUowed bys~ 1%,

then whole mille (Tables 10 & 11 Appendix D). Among differences in calcium sources

between genders was the contnbution ofwater (2.53-2.97% ofcalcium) to the top 500A. of

mean calcium intake in women 18-65 years only (Table Il Appendix D). The contribution

ofwater may be a resuh of the default in data entry. Water which was not obviously ftom

the tap or fountain was entered as mineraI water which contains more calcium than tap

water (Godin, 1991). Il was aIso observed that many individuals bad a considerable intake

oftap water, often up to 1-21iters per day which resulted in a calciUID intake of 20-40

mg/d. The contnbution ofwater was 2.53-2.97% ofmean calcium intake (787-813 mg/d)

which is equivalent to a calcium intake of21-23 mg (Tables 10 & Il Appendîx 0).

These results showed a shift away ftom higher to lower fat fluid m.iIk choices,

which was also contnbuting to the decrease in percentage ofenergy coming ftom mt in

recent, compared to eartier nutrition surveys (Santé Québec, 1990; Health and Welfare

Canada, 1977). In the NHANES n survey, whole milk was the primarycalciUD1

contnoutor, foUowed by 2% and then skim miIk (Block et al, 1985). The order of

contnbution ofdifferent miIk products in the present survey was f1uid milk/chocolate~

cheese, then yogourts for women and ice-creamslpuddings for men (Figures 21 & 34

Appendix Cl. Higher fat cheeses contnbuted more to calcium intake than lower fat

cheeses, and processed cheese contnbuted Jess than natural cheese. Yogourts had a

minimal contnbution (1.6-4.1% ofcalcium in men and women respectively) to mean

calcium intake despite being a good source ofcalcium. The minimal contnbution is

presumably due to a lower consumption ofyogourt. Refined yeast breads which are

generally a poor calcium source contnbuted due to the frequency and quantity of intake

(Figures 21 & 34 Appendix Cl. Lower fat yogourts «1% m.f.) tended to contnbute more

than higher fat yogourts in men and women 18-65 combined (data not shown). Calcium

enriched miIk, although relatively new on the market, had a negligible contnbution to

calcium intake as a whole. The 51 and 123 food groups provided more detail as to the

tyPe ofmiIk product contnbuting to calcium intake compared to the previous analysis

using 17 food groups. The evaluation ofdetailed food groupings supports the need for

including fluid miJk in the diet in order to obtain adequate amounts ofcalcium. The
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findings ftom the present study aIso support the fàct that miIk products cao he included in

the diet without exceeding the recommended level offat as a percentage ofenergy. These

facts need to he empbasized to the general population ta avoid misinformation and to

encourage adequate calcium intake to maintain bone heaIth. Further changes which could

he recommended are a switch from higher fat to lower fat cheeses. These suggestions are

often difficult to implement as lower fat cheeses are often less palatable than higher fat

varieties, and the selection oflower fat cheeses is often limited.

Iron is another nutrient which was consumed in quantities above the RN! by men

ofall ages but is often a potential problem nutrient for women 18-49 years ofage who

bave mean intakes often scarcely meeting the RNI (Santé Québec, 1990; Nova Scotia

Department ofHealth, 1993). It is known that breads and cereals are the greatest

contnbutors to iron intake in aU individuals (Santé Québec, 1990; Block et~ 1985;

Health and Welfare Canada, 1977, Batcher et al, 1984). The same was found to he true in

the present study (Figures 23 & 36 Appendix C) where breads and cereals, combined,

provided 31.3% of the mean iron intake in men and women 18-65 years ofage.

Differences in sources of iron were found between gender groups. In the present study,

women had a higher percent contribution ofnon-berne sources ofiron, which are more

poorly absor~compared to heme sources. Women may therefore he al greater risk not

only due to borderline mean intakes, but aIso due to the poorer quality ofiron in their

diets. Meat/fisb/poultry contnbuted 14.3% (1.89 mg ofiron) in females and 16.2% (3.03

mg iron) in males. The contnbution ofmixed dishes which contained meat, was aIso lower

in females (Figures 23 & 36 Appendix Cl. The contnbution of typical non-berne iron

sources such as lettuce/cabbageslgreens was 1.2% (0.22 mg iron) in men and 2.4% (0.32

mg ofiron) ofmean iron intake in women (Figures 23 &, 36 Appendix Cl. The dark green

leatY vegetables often recommended as an iron source contributed minimally to the overall

iron intake in both adult men and women. It is of interest to note that when ail vegetables

were considered together, their percent contnbution to iron intake was higher in women

(13.6% ofiron) tban men (10.8% ofiron). The absolute ironcontnbution from vegetables

was, however, lower in women (1.80 mg iron) than men (2.02 mg iron) due to their lower

mean intake ofiron (Figures 23 & 26 APPendix C).
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Differences in iron sources between age groups were evaluated in the present

study. Younger mdividuals obtained a greater percent contribution to iron from low fiber

cold cereaIs (10.4% males, 11.2% females) compared to older adults who obtained more

from refined yeast breads (10.4% males, 8.92% fema1es) (Tables 10 & Il Appendix D).

Younger adults a1so obtained a greater percent of iron from hamburgerslcheeseburgers

(2.25-2.8901'0 ofiron) than aduhs 35-65 years ofage (Tables 10 & II Appendix D). In

individuals 35-65 years ofage, cotfee/tea was found to be an alternative source of iron

(1.94-2.5001'0 ofiron or 0.32-0.41 mg ofiron). The contnbution ofcoffee/tea was not due

to the high iron content ofthese items but rather the frequencyand volume ofintake. The

mean amount ofiron (mg) that coffee/tea contn"buted was equivalent to the amount ofiron

in 2.5-3 cups ofcoffee or 6.5-8 cups ofbrewed tea (Brault-Dubuc, Caron-Lahaie, 1994).

Due to the relatively large amount ofcoffee/tea intake this group contributed to the mean

iron intake in sorne age groups. CotTee and tea were found to have a greater percent

contribution (4.05% ofiron) in the evaluation ofNHANES n data by Block et al. (1984).

Differences in the contnbution ofother food items in younger individuals compared to the

older adult generally reflect the differences in food choices between age groups.

Zinc bas previously been identified as a potential problem nutrient in the Santé

Québec survey for wornen 65-74 years ofage and in the NHANES ID survey for both men

and wornen (Santé Québec, 1990; AIaimo et al, 1994). This age group was not included in

the present survey but identifYing sources ofzinc in younger age groups may help to

promote acceptable foods to the older Canadian population. Zinc intake in the diet was

mainIy due to meatslfishlpoultry as identified in the present study and previous NHANES

II data (Figure Il Appendix B; Mares-Perlman et al, 1995). Other beefcuts (excluding

ground beef, hamburgers and mixed dishes) were the primary contnbutor ofzinc in aU

age-gender groups (8.86-13.7% ofzinc) in the present study, except in men 18-34 years of

age where ground beef(IO.90A. ofzinc) was the primary contnbutor (Tables 10 & Il

Appendix D). Differences in PerCent and absolute zinc contnbution of foods between

genders were apparent when using 123 food groups. Chicken tended to contnbute more

zinc in wornen (4.194.56% ofzinc) in general compared to men (3.18-5.16%), except in

wornen 35-49 years where the contnbution was lower than in men. This difference
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demonstrates the preference ofmany Caœdian women for chicken compared to beef. An

unexpected contnDutor to zinc intake was water wbich contnbuted 2.86-3.41% ofmean

intake in women and may he due to the use ofmunicipal water (Table Il Appendix D).

A1though the mean zinc requirements ofail age-gender groups were met in the present

survey~ men tended to surpass the RN! more than women (Table 7 & 8). This may he due

to a greater consomption ofbeefwhich is generally a bigher source ofzinc (Brault-Dubuc~

Caron-Lahaie.~ 1994). Beet: particuJarly "other beefcuts~~ continue to play an imPortant

role in the dietary intake ofboth iron and zinc in aU age-gender groups. The results shown

in the present study further support the importance ofobtaining good sources ofiron and

zinc, such as beet: to provide the necessary intake ofthese nutrients in our diet.

Ovetaa 28.3% of folate was obtained ftom vegetables (Figure 9 Appendix B).

Slight differences hetween men and women existed in the contnbution of51 food groups

to folate intake. More lypical somees offolate such as dark green leafY vegetables

contnbuted more to fofate intake in women than in men. The highest contn"butor (from 51

groups) in women 18-65 years was lettuce/cabbage/greens (12.6%), whereas breads

(11.3%) were the highest contnbutor in men. Citrus fruit juices were the second

contnbutor for both men (10.5% offolate) and women (11.0% offolate) 18-65 years,

providing similar amounts offolate as the first contn"butor (Figures 22 & 35 Appendix Cl.

The first and second contn"butors to folate provided close to a quarter ofthe mean daily

intake~ and thus can both he considered as important sources. Evaluating the order of

contribution ofdifferent types ofvegetables was ofinterest considering that vegetables are

often recommended as a folate source. Following lettuce/cabbage/greens, vegetable

sources offolate were as foUows: other clark green vegetables (4.2%), other non-dark

green vegetables (3.90.4), tomatoesltomato juice/tomato sauce (2.8%), dark yeUow/orange

vegetables (2.2%), boiled POtatoes (2.1%) then fiied potatoeslmixed potato dish (1.4%) in

men. The order was similar in women, except for other non-dark green vegetables which

contn"buted more than other dark green vegetables (Figures 22 & 35 Appendix Cl. A

difference in folate contn"bution related to age was the greater percent and absolute

contnbution ofcoffee/tea (mostly due to brewed tea wbich contains more folate), whole
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grain yeast breads in older individuals and the smaIIer contn"bution ftom beer and pizza

(Brault-Dubuc, Caron-Labaie, 1994).

These findings demonstrate the importance ofparticular food items such as citms

fiuitjuices, lettuce/cabbage/greens, as weil as breads to the folate intake ofCanadian

adults. Differences in contn'bution due to gender are most likely a consequence ofwomen

lypically consumïng more vegetabIes than men (National Institute ofNutrition, 1997).

More education needs to he done in order to insure adequate intake prior to

pregnancy. The fortification offoods is another option, but individuals, particularly those

consuming large amounts ofcitrus juice as weil as fortified foods, may exceed

recommended levels ofintake. In order to better assess actual fotate intake, improvements

in methods offood composition analysis are required.

Vitamin A was mainIy obtained from dark yeUow/orange vegetables (39.9-45.2%),

primarily carrots (29.4-47.8%) in men and women 18-65 years. The contnlmtion offluid

milk to vitamin A intake was higher in males (10.8% vs. 9.7%) than in females.

Conversely, the contn"bution ofvegetables was higher in femaIes. Organ meats

contnbuted considerably more vitamin A in maIes compared to females as a whole (7.8%

vs. 1.6%), mainly due to higher intakes in men 35-65 years ofage (Figures 25 & 38

Appendix C; Tables 10 & 11 Appendix D).

As expected, vitamin C intake was due mainly to fruits/fruit juices (54.1 %),

foUowed by vegetables (31.00At) (Figure 13 Appendix B). The contn"bution offiuit

drinksljuice-drinks to vitamin C intake tended to decrease with age in ail age-gender

groups (9.78-14.0% in young women and men, 4.41-5.75% in older women and men)

(Tables 10 & Il Appendix D).

III. Correlation ofCalcium. Iron and Folate with Energy Intake

The correlation coefficients ofcalcium, iron, folate and energy intakes for males

and females 18-65 years ofage are displayed on Table 12. Calcium, iron, and folate were

significantly correlated with energy. Iron showed the highest correlation (r=O.65-0.71 ),

when evaluating the correlation by age-gender group, with energy in ail groups except in

males 18-34 years where calcium was found to he more highly correlated (r=O.66) with
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• energy intake (data not shown). Calcium bad the next strongest correlation with energy

intake (r=O.41-0.54) in aIl other age-gender groups except males age 18-34 years where

the iron correlation with energy was second to calcium. These results help to support the

&ct tbat hig.her energy intakes generally lead to higher calci~ iron, and folate intakes.

Encouraging the Canadian population to increase energy intake to meet nutrient

requirements would not he wise. Both Camdian and American populations have an

increase in the prevalence ofobesity. Lack ofexercise and higher energy intake compared

to needs are two ofthe causes ofthis rising problem. Nutrition education needs to focus

on encouraging nutrient dense dietary intake along with increasing levels ofphysical

activity.

0.44 0.42 0.58 0.51Folate 0.51 0.41
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IV. Mean Nutrient Intakes and the Resulting Differences in Food Group Contribution to

Nutrient Intake Among Smokers Compared to Non-Smokers

1) Data Transformation to Obtain Normal Distribution Curves

Energy, carbohydrate, protein, total fat, saturated fat, cholestero~ total fiber,

calcium, iron, zinc, folate, vitamin A and vitamin C distnbutions were evaluated for

women 18-65 years and men 18-65 years. The curves created using untransfonned data,

logarithmically transfonned data, logarithm to the base ten and square mot

transfonnations were compared. This was done in order to identifY which transfonnation

produced the roost normally distributed curve for each nutrient. The distributions were

identified as being closest to normal by 100king at the shape of the curve and the similarity
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between the mean and the median values for each nutrient. The type oftransformation

used wben completing the t...tests to test differences in mean nutrient intakes between

smokers and IlOn-smokers are indicated in Table 13. Data for males and females were

evaluated separately since nutrients such as calcium and iron are ftequently nutrients at risk

for females only. Tberefore il was ofinterest to identny whether these trends were aIso

seen among smoking vs. non-smoking women. The groups were not further divided by

age due to the limited nomber ofsmokers in the sample. There was no di1ference in the

mean age ofsmokers compared to non-smokers.

::·_qf?!~~·~f!~\~"'~~~t~~~J~fte~~~~·;t~~-.~~.~·:<.::~·;:··.:r .' -,
'.',

~
"

"
..

"..................,.. .........~I "11-65,n

....,,"......... ...... ... s. .... ........ "Iken JI(-. p---
N-127 N-445 • N-III S +.. *

~,.

Eaergy (kat) 2611 2632 n.s. .- 1723 1821 n.s. ••••
Carbobydnte 00 313 337 0.045·· 215 245 0.0001 •••
ProteiD(g) 108 111 n.s. •• 72.3 74.6 n.s. ••
F.t(K) 94.0 89.6 n.s. •• 60.9 60.4 n.s. ••••

s.......ted fat 00 31.4 28.7 n.s. ••• 21.1 19.5 n.s. .-.
Claolesterol (mg) 372 320 n.s. •••• 229 215 n.s. ••••
Fiber(g) 13.6 18.5 0.0001 •••• 11.5 14.6 0.0001 ••••
C.lci.... (mg) 982 1023 n.s. •• 739 789 0.028··

lrOII (mg) 17.6 19.1 0.0359·· 12.2 13.5 0.0005··

Ziac (mg) 15.4 14.6 n.s. •• 10.4 10.1 n.s. ••

FoIate(meg) 261 321 0.0002·· 210 245 0.0001 ••
Vitalll.Ïll A (RE) 1298 1505 n.s. •• 993 1228 0.0025··

Viaaüa C (mg) 125 166 0.0004 •• 97.4 143 0.0001 •••
• AIl values SlBJldiamt •• p< O.OS exœpt lbosc markcd n.s •• log uscd ••• Log lue tell uscd •••• Square root uscd

2) Sipificant Differences in Mean Nutrient Intake ofSmokers vs. Non-Smokers

The mean absolute energy and nuttient intakes ofsmokers were lower than that of

non-smokers except for mean total fat, saturated fat, cholesterol, and zinc intakes which

were higber (Table 13). Mean nutrient intakes found to he significantly lower in smokers
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were carbohydrate, fiber, iron, folate, and vitamin C for men and women 18-65y~ as

well as calcium and vitamin A for women 18-65 years. AIl mean nutrient intakes which

were significantly lower among smokers remained significantly lower (p< 0.05) wben

assessed on a per 1000 kcal basis, except calcium intake in females, where the difference

became non-significant.

At-test was performed to evaluate whether a significant difference existed in mean

incorne and educationallevels hetween smokers and non-smokers. Smokers were found to

have a significantly lower level ofedueation (p=O.OOOI), and lower incorne (p=O.0045)

compared to non-smokers. The differences in nutrient and food group intake among

smokers and non-smokers may he attributed not only to smoking but to lifestyle choices,

socioeconomic status, and general nutrition knowledge (DaUongeville et al, 1998). The

reasons for differences in nutrient intake are impossible to detennine in the present study.

3) Percent Contnbution of51 and 123 Food Groups to the Mean Nutrient Intakes Found

to he Significantly Different hetween Smokers and Non-Smokers

The evaluation ofthe percent contnbution of5l and 123 food groups was done

only for nutrients found to he significantly different among smokers and non-smokers.

The top eight food groups (from 51 and 123 food groups) contnbuting to carbohydrate,

fiber, calci~ iron, fofate, vitamin A, and vitamin C intakes are presented in Tables 14 and

15. The 51 and 123 food groups were not further coUapsed to 17 groups (as in Santé

Québec). The effect ofsmoking status on food group contnbution to nutrient intake was

not estimated in the Santé Québec survey and thus the results ofthis study cannot he

compared to Santé Québec.

Similarities with previous studies existed in the mean nutrient intakes which were

identified to he significantly different in smokers compared to non-smokers in the present

study. A meta-analysis of51 studies from 15 countries consistently identified smokers as

having a significantly greater intake ofenergy, total fat, saturated fat, cholesterol, and

a1cohol. Smokers from this meta-analysis were aIso found to bave a significantly lower

intake ofpolyunsaturated fàt, fiber, vitamin C, vitamin E, and beta-earotene (DaUongeville

et al, 1998). Ahbough not ail ofthe nutrients found to he significantly different in previous
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studies were significantly ditferent in the present study!, the direction ofthe ditrerences was

the same for most nutrients.

Carbohydrate sources in both smokers and non-smokers were primarily from

breads, mainly refined yeast breads, when consideriog SI food groups (16.1-17.4% of

carbohydrate) (Tables 14 & 15). Non-smokers, from the NHANES II study, have been

shown to consume a Iarger amount ofbigh fiber grains than smokers (Subar et al, 1990).

This finding was rePeated in the present study where whole grain yeast breads contnbuted

more to carbohydrate, fiber, iron and folate intake in non-smokers compared to smokers.

The contnbution of 123 food groups to carbohydrate intake showed that carbonated

beverages contnbuted approximately two tintes as much carbohydrate in female and male

smokers tban in non-smokers (Table 15). The contnbutionofsugars/jamslsyrups was aIso

greater in both male and female smokers (6.5 vs. 3.8% ofcarbobydrate and 4.8 vs. 3.9010

ofcarbohydrate). Fruits incon~ particularly the non-orange non-citrus variety and

citrus fruit juices, contnbuted more to the carbohydrate intake in non-smokers (Table 15).

The resuJts of the present study confirm that smokers typically consume less fruits and

vegetables (Larlcin et al, 1990; Subar et al, 1990).

Mean calcium intake in srnokers compared to non-smokers was only found to he

significantly different in females. The proportion ofcalcium intake was predominantly due

to higher fat milk products in female smokers. As an example, the contribution ofwhole

milk to calcium intake in smokers was 6.7% compared to 1.8% in non-smokers (Table 15;

whole milk not shown for non-smokers). In non-smoking women, skim miIk (8.90.4 vs

5.7%) and 1% milk (9.1% vs. 5.5%) contnbuted more to calcium intake than in smokers.

Empty calorie foods such as carbonated beverages and coffee/tea also contnbuted more to

the calcium intake in smokers (Table 15). Smokers have previously been shown to

consume whole milk rather than lower fat miIks (Subar et al,1990).

Breads were the main contn"butor of iron in smokers and non-smokers as shown

using SI food groups (Table 14). Other non-heme sources such as cereals were generally

the second contn"butor and contributed more in non-smokers compared to smokers (12.8­

14.6% ofiron in non-smokers vs. 7.4-11.8% ofiron in smokers) (Table 14). In contrast,

certain heme sources of iron such as beef7veal and sausages contnbuted more to iron
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intake in male and female smokers as did other sources such as coffee/tea (Tables 14 &

15). Meal replacements contributed more to iron intake in male smokers ooly (3.2 vs.

0.9010). Despite smokers generally baving a poorer diet than non-smokers9the percent

contnbution ofbeefto iron intake was greater in smokers. Smokers may have greater

potential for iron absorption due to the type of iron consumed since beef is considered to

he an excellent source ofbioavailable iron.

The primary folate source in female smokers and non-smokers was

lettuce/cabbage/greens (12.5-13.3% offolate). Citrus fiuitjuice (7.6-11.2%) was the

primary source in males when considering 123 food groups (TableI5). Other important

sources were refined and whole grain yeast breads. A1coholic heverages, mostly beer,

provided a greater amount to folate intake in male (5.3% smokers vs. 2.7% non-smokers)

and female (1.90,/0 smokers vs. 0.7% non-smokers) smokers compared to non-smokers

(Tables 14 &, 15). The contnbution from coffee/tea was aIso greater in male (3.4 vs 2.8%)

and female (5.4 vs. 4.5%) smokers compared to non-smokers. There were higher

contnbutions trom fruit and vegetable sources to folate intake in non-smoking men and

women. Citrus fruit juices and other green vegetables were two tyPes offiuitlvegetable

sources which contnbuted more to folate intake in non-smokers (Table 15). More

healthful sources of folate sucb as citrus fruit juices shouId replace carbonated beverage

intake in smokers to promote optimal folate intake.

Vitamin A sources in female smokers and non-smokers were predominantly dark

yellow/orange vegetables (40.6 and 46% respectivelY)9 mainly carrots (Tables 14 & 15). It

is ofinterest to note the greater percent and absolute contnbution ofmargarinelbutterlJard

and cheese to the vitamin A intake in smokers compared ta non-smokers (5.5 vs. 3.7% for

fàts94.5 vs. 3.()°,/o for cbeese). Higher fàt fluid miIks contnbuted more to vitamin A intake

in smokers, and 2% miIk had a greater absolute and percent contnbution than 1% fluid

miIk. The bigher fat and saturated fat intake among smokers found in other studies may he

a result ofhigher fat miIk product consumption.
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N..... ....G..... " roadG.... " roadG.... " roallol'GlÎD "Carbo'. Breads 17.4 Breads 16.7 Breads 16.1 Breads 16.9
Carbonated 10.7 Pasta/riee/grains 9.3 Carbonated beverages 7.7 Pasta/riee/grains 9.2
beverages Cake/cookielpie1granola 7.3 Sugar/syrup/gelat.lcocoa 6.3 Non-citrus fruits 7.7
Pasta/riee/grains 7.1 Non-citrus fruits 6.1 Pasta/riee/grains 5.7 Cakelcookielpielgranola 7.5
Cakelcookielpiel 7.0 Cereals 6.0 Cake/cookielpielgranola 5.6 Cereals 5.4
granola Carbonated beverages 5.8 Potato-boiledlmashed 5.4 Milklchocolate milk 4.4
Sugar/syrup/gelatinl 6.6 Potato-boiledlmashed 4.4 Cereals 5.1 Potato-boiledlmashed 4.2
cocoa Milklchocolate milk 4.3 Non-citrus fruits 4.9 Citrus fruit juices 4.2
Milk/chocoJate milk 4.5
Potato-boiledlmashed 3.9
Fruit drinksljuice 3.4
drinks
MeaD 313 MeaD 337 MeaD 215 MeaD 245

lE 1[ 1[ lE
Total Breads 22.6 Breads 17.7 Breads 14.2 Breads 16.2
liber Potato-boiledlmashed 8.0 Cereals 11.6 Cereals 12.8 Non-citrus fruits 14.7

Pasta/riee/grain 6.8 Non-citrus fruits ILS Non-citrus fruits 10.1 Cereals 11.4
Non-citrus fruits 6.5 Potato-boiIedlmashed 6.5 Potato-boiledlmashed 8.3 Pasta/rice/grains 6.2
Cereals 6.0 Pasta/riee/grain 6.4 Other non-dark green veg. 8.1 Potato-boiled/mashed 5.8
Tornatoltom.jcel 5.4 Other non-dark green 4.3 Dark yellow/orange veg. 5.0 Other non-dark green veg. 5.3
tom.sce veg. Pasta/riee/grains 4.7 Dark yellow/orange veg. 4.8
Other dark green 4.5 Legumes/nutslseeds 4.2 Salty snacks 3.9 Tomato/tom.jceltom.sce 3.7
veg. Dark yellow/orange veg. 4.2
Other non-dark green 4.5
veg.
MeaD 13.6 MeaD 18.5 MelD 11.5 MelD 14.6
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Breads 19.1 Breads 18.0 Breads
Beef7veal 8.9 Cereals 14.6 Cereals
Cereals 7.4 Beef7veal 7.2 Beef7veal
Cakeslcookieslpiesl 4.8 Pasta/riee/grain 5.7 Pasta/riee/grains
granDI. Cakeslcookieslpiesl 4.5 Cakelcookielpielgranola
Pasta/riee/grain 4.5 granDI. Coffeeltea
Mixed pasta dishes 4.4 Poultry 2.9 Potato-boiledJmashed
SausagellunchmeatJ 3.2 Legumeslnutslseeds 2.8 Poultry
bacon Mixed meatlpoultry/fish 2.7
Meal replacements 3.2 dish
MeaD 17.6 MeaD 119.1 1Mea.

mg ml

% '.0 -At'
34.1 Milk/chocolate milk 31.9
14.5 Cheese 13.1
8.4 Breads 9.4
4.1 Yogourts 4.6
3.5 Carbonated beverages 3.4
2.1 lcecreamslpuddings 2.9
2.0 Cakelcookielpielgranola 2.1
1.9 Hamburgers/pizza 1.9

739 MeaD 789
!!L
16.8 Breads 19.0
11.8 Cereals 12.8
9.2 Beeflveal 5.6
4.0 Pasta/riee/grains 5.6
3.5 Cakelcookielpielgranola 4.7
3.5 Poultry 3.0
3.0 Other non-dark green veg. 2.5
2.8 Potato-boiled/mashed 2.5

Non-citrus fruits 2.5

12.2 Mel. 13.5
ml ml
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Citrus fruit juices 7.6 Breads 10.9 Breads 9.7 Citrus fruit juices 11.6
Legume/nutslseeds 7.0 Lettucelcabbagelgreens 7.5 Citrus fruit juices 8.2 Breads 10.4
Lettuce/cabbagelgreens 6.1 Legumeslnutslseeds 6.4 Other non-dark green 7.0 Other non-dark green veg. 5.3
Milklchocolate milk 5.3 Milklchocolate milk 4.5 veg. Other dark green veg. 4.7
Alcohol 5.3 Hamburgers/pizza 4.4 Hamburgers/pizza 6.1 CotIce/tea 4.5
Hamburger/pizza 4.3 Other dark green veg. 4.3 Coffeeltea 5.4 Non-citrus fruits 4.5
Tomatoltom. jce.ltom.sce 4.2 Other non-dark green 4.0 Milklchocolate milk 4.9 Milklchocolate rnilk 4.3
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me me
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A Milklchocolate milk 11.0 Milklchocolate milk 9.4
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Margarinelbutter/lard S.S Margarinelbutterllard 3.7
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veg. Cheese 3.0
Cheese 4.5 Tomatoltom.jce/tom.sce 2.8
Tornatoltom.jceltom.sce 3.1 Non-citrus fruits 2.8
Non-citrus fruits 1.8
Hamburgers/pizza 1.8
Mea. 993 1Mea. 1:8
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Citrus fruit juices were the principal source ofvitamin C intake in both male and

female smokers and non-smokers. Among differences in sources ofvitamin C were the

higher (absolute and percent) contn"bution offruit drinksljuice drinks in male smokers

compared to non-smokers (12.8 vs. 7.4 % ofvitamin C) and the inferior contribution of

whole citrus and non-citrus fruits in bath male and female smokers (6.8-12.4% vs. 13­

13.4% ofvitamin C for citrus fruits) (Tables 14 & 15).

Smokers are individuals at greater risk for nutrient deficieDCY~ in part due to their

increased needs for antioxidant nutrients such as vitamin C~ and aIso due to their poorer

mean nutrient intake and food choices. Studies bave shown that serum vitamin C levels

are lower in smokers and that turnover in the body is greater (Subar et~ 1990). For this

reaso~ the recommendation for vitamin C intake is greater for smokers. Smokers need to

he targeted for SPeCific nutrition education related to their needs. Studies consistently

show poorer mean micronutrient intakes and higher fa~ cholestero~and saturated fat

intakes among smokers~ further corroborated in the present study. Smokers need to he

encouraged to increase fruit~ particularly citrus fruit~ and vegetable consumption in order

to increase intakes offolate~ vitamin C, vitamin~ and fiber. Citrus juices and fortified

fruit drinks are two accepted soW'Ces ofvitamin C among smokers. The use of lower fat

miIk products would help to reduce overall fat and saturated filt intakes. Education needs

to he done in order to advoeate the replacement ofenergy dense~ or nutrient poor foods

and beverages such as alcoho~ sugars~ carbonated beverages, and cotTee/tea with more

nutrient dense food choices. FinaIly, smokers should continue to include excellent sources

ofiton and zinc, such as beef and other red Meats, to achieve adequate iron intakes.
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'oodG % 'oadG %
2% Milk IS.7 2% Milk 10.9
High fat natural cheese 10.7 High fat natural cheese 9.2
Whole milk 6.7 1% Milk 9.1
Skim milk S.7 Skim milk 8.9
Retined yeast breads 5.7 Retined yeast breads 4.3
1% Milk S.S Water 2.8
Pizza (non 3.3 Retined quick breads 2.4
'\tegetarian") Whole arain veast breads 2.2
High fat processed 3.3
cheese
Mela 1739 1Meaa 1789

•

Irol 1 Refined )'east breads 11.1 Low tiber cold cereals 10.7 Retined yeast breads ILO Retined yeast breads 9.3
Whole grain yeast 5.8 Retined )'east breads 9.S Low fiber cold cereals 7.0 Low fiber cold cereals 7.9
breads Whole grain yeast breads 6.0 Other beefcuts 6.2 Whole grain yeast breads 6.2
Low fiber cold S.O Other beefcuts 4.2 Whole grain yeast 3.8 White semolina pasta 3.7
cereals White semolina pasta 4.1 breads High fiber cold cereals 3.2
Other beefcuts 4.4 Ground beef 2.9 Coffeeltea 3.5 Cakeslcookies 3.0
Mixed puta dishes 4.4 Cakeslcookies 2.7 White semolina pasta 3.1 Other beefcuts 3.0
Oround beef 4.3 Chicken 2.4 Potatoes-boiled 2.8 Refined quick breads 2.8
White semolina pasta 3.7 Ground beef 2.7
Cakeslcookies 3.6
Meaa 17.6 1Mea. 1~~1 1Mela 1~1 1Meaa J ~.5
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MaIeIII-65 yean (N- 572) ' .... IUS ,e.n(N- 971) .

N........ · 'oodG % 'oodG % 'oodG " ..... G ".Folatt Citrus fruit juices 7.6 Citrus fruit juices 11.2 Lettuce/greenslcabbage 13.3 Lettucelgreenslcabbage 12.5
Refined yeast breads 6.9 Lettucelgreens/cabbage 7.5 Citrus fruit juices 8.2 Citrus fruit juices 11.6
Lettuce/greenslcabb. 6.1 Refined yeast breads 5.1 Refined yeast breads 6.0 Other green vegetables 4.7
Whole grain yeast breads 5.2 Whole grain yeast breads 5.0 Pizza (non "vegetarian") 5.9 Whole grain yeast breads 4.6
Beer 5.1 Other green vegetables 4.3 Coffeeltea 5.4 Refined yeast breads 4.5
Nutslseeds 4.5 Legumes 4.1 Other root vegetables 4.1 CotTeeltea 4.5
Other green vegetables 4.1 Pizza (non '\tegetarian") 3.8 Citrus fruits 3.2 Citrus fruits 4.2
Pizza (non '\tegetarian") 3.6 Citrus fruits 3.7 Other green vegetables 2.9 Non-orange non-citrus 2.9

fruits

210 Mel. 245
me me
39.8 Carrots 42.3
6.8 Lettucelgreenslcabbage 5.4
S.S Other orange vegetables 3.8
4.4 2% Milk 3.3
3.9 Non milk based soups 2.8
3.4 Skim milk 2.8
2.1 1% Milk 2.8
2.0 Sausages 2.7

993 Mel. UZ8
RE RE

Mel.

Carrots
Lettucelgreenslcabbage
2% Milk
Mixed vegetables
Soft margarine
High fat natural cheese
Skim milk
1% Milk

321 1Mel.
m,

Mel.261
me

Mel.
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T.... MIIIIIU5)'11n (N- 572) ' ..... IUS,.. (N·"'I)
15:
c.t'. ..... N......n 8IaaUn N"S"'n

fN-12'n . fN-445) fN-IIIl lM·")N'" 'oadG,. % 'oadGI'OID % 'oadGI'GID % 'oadG"" %
Vltaml. Citrus fruit juices 23.8 Citrus fruit juices 26.9 Citrus fruit juices 22.8 Citrus fruit juices 25.8
c Fruit drinks/juice- 12.8 Citrus fruits 13.0 Citrus fruits 12.4 Citrus fruits 13.4

drinks Other green vegetables 8.3 Other green vegetables 6.7 Other green vegetables 8.7
Other green 9.9 Fruit drinksljuice- 7.4 Lettucelgreenslcabbage 6.0 Fruit drinksljuice-drinks 7.2
vegetables drinks Non-orange non-citrus 5.7 Non-orange non-citrus 5.4
Non citrus fruit juices 7.7 Non citrus fruit juices 7.1 fruits fruits
Citrus fruits 6.8 Non-orange non-citrus 4.7 Potatoes-boiled 5.2 Non citrus fruit juices 4.8
Tomatoes 5.1 fruits Non-citrus fruit juices 4.7 Other orange vegetables 3.9
Potatoes-boiled 4.3 Potatoes-boiled 3.7 Tomatoes 4.3 Lettucelgreenslcabbage 3.9
Lettucelgreenslcabb. 3.0 Other orange 3.6

vegetables

Me•• 1:!5 Me.D 166 MelD 97.4 Mea. 143
ml ml IDI ml

N.B.: Mela Dutrleat latilles wblcb wen aot rouad to Ile silaillelatly dltrenat IletwHIl smoken lad aoa-.molcen hlve .hlded Inl•.
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v. Food Group Contribution ta Iron. Calcium and Folate Intakes in Adults Meeting the

RN! and those not Meeting the RN! on a Given Day

Tbree nutrients of importance in the public health dornain, particularly for wome~

are iro~ calci~ and folate. These nutrients are not ofconcem for most men as mean

intakes met and often surpassed requirements. Individuals not meeting the RN! for a given

nutrient presumably have different food habits compared to those meeting the RNI.

Differences in food sources ofcalci~ iron and folate were evaluated for individuals

meeting the RN! for these nutrients and those not meeting the RNI. Although iron,

calci~ and folate are typically nutrients ofconcem in wome~ the evaluation was done

with men as weil in arder to determine whether similarities in food sources existed. The

absolute and Pel 1000 kcal energy,. fiber, and nutrient intakes were aIso compared for

individuals meeting the RN! for irOD, calci~ and foJate and those not meeting the RN! on

a gjven day. This was dOIle to determine whether the greater intake ofcalcium, iro~ and

folate in individuals meeting the RN! was due to a greater overa1l energy intake, or a more

nutrient dense diet. 0nIy 51 food groups were used for this anaIysis as it was ofgreater

interest to detennine the contnDution oflarger food groups such as tluid miIk, compared

to smaller groups such as one type oftluid miIk (1%,2% m.f.).

1) Differences in Calcium Sources in Adult Women and Men Who Met or Exceeded the

RN! for Calcium on a Given Day vs. Adults Not Meeting the RN!

Men and women 18-65 years who met the RN! for calcium on a given clay

obtained approximately twice as much calcium from fluid milk and cheese (52.3-54.8% of

calcium) compared to those who consumed less than the RN! for calcium (27.0-29.901'0 of

calcium) (Table 16). This calcium contnbution was due primarüy to miJk (38.1-39.8% of

calcium in ~ RN! group) in both groups (18.7%-21.2% ofcalcium in < RNI group). In

contrast, approximately twice the percentage ofcalcium came from breads and 2-2.5 times

as much ftom carbonated beverages in adults who did not meet the RN! for calcium on a

given clay. Despite the seemingly greater contnbution ofthese items in individuals with

Iower calcium intake, the absolute contnbution (mg calcium) from these food groups was
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simiIar in individuals belowand those meeting the RNI. Among other contnbutors to

calcium intake in individuals with low calcium intake were cakeslcookieslpieslgranola bars

(2.2-3.8%) and other non-dark green vegetables (2.2-2.901'0). These two food groups

contnbuted a Iower percent ofthe calcium intake in individuals who met the RN! (Table

16). The importance ofmilk products, particularly fluid milk and cheese as a calcium

source was clearly demonstrated by the results from this study. The lack ofcalcium in the

diet ofindividuals not meeting the RNI for calcium was due to a lack ofmiIk products in

their diets. It is unreaIistic for the general population to meet calcium requirements

without milk products or supplementation in spite ofthe existence ofother calcium

sources such as canned salmon, sardines or broccoli.

The mean absolute intakes ofenergy, carbohydrate, prote~ total fat, saturated fat,

cholestero~ fiber, iro~ zinc, folate, vitamin~ and vitamin C were higher in individuals

meeting the RN! for calcium compared to those not meeting the RN! (results not shown).

The per 1000 kcal intake ofnutrients showed no consistent trend, except for

carbohydrates, where intake per 1000 kcal was greater in individuals below the RN! for

calcium. Individuals not meeting the RNI for calcium on a given day had a slightly lower

mean percent energy from fat (29.4-30.0% vs. 29.8-31.6% ofenergy) and saturated fat

(8.9-9.0% vs. 10.4-10.9% ofenergy). The higher carbohydrate intake per 1000 kcal

appears to have been due to the greater intake ofvarious food items particularly

carbonated beverages, and fruit drinks, as weil as saIty snacks, sugars, and alcohol in

individuals with lower fluid milk intake (data not shown). This was assessed by comparing

the absolute contnbution of51 food groups to mean carbohydrate intakes between

individuals meeting the RN! for calcium and those not meeting the RNI. Despite the

slightly higher intake offat by individuals meeting the RNI, the differences in means were

not great, so benefits ofhigher calcium intake may outweigh the risks ofa slightly higher

fat intake.

One method for increasing nutrient intake in the population is food fortification. In

the United States fortified foods include calcium fortified beverages, fofate fortified fiour,

and iron fortified breads and cereals. A food item or ingredient must he carefully selected

for fortification to avoid over consumption in individuals who are presently meeting the
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recommended levels ofintake. The difficulty in tinding an ideal food or beverage for

fortification is compounded by the fact that men and women often bave different levels of

intake. Finding a food item to he fortified with calcium wbich is consumed primarily or

exclusively by women who have low calcium intake is complex. Although different food

groups offer different levels ofnutrient contnDution among subgroups in the POpulatio~

the intake ofthese food groups is not exclusive to one subgroup ofindividuals. The new

Dietary Reference Intake will recommend higher levels ofcalcium which are ''''defined as

the average intake ofa population not demonstrating the risks ofosteoporosis"

(Hendricks~ 1998). At the same time, the recommended upper limit ofcalcium intake CaUs

witbin a narrow range ofthe reconnnended calcium intake. Intakes exceeding the upper

limit may result in "milk aIkaIi" syndrome or decreased iron absorption due to excess

calcium competing for uptake (Hendricks, 1998).

2) Differences in Iron Sources in Aduh Women and Men Who Met or Exceeded the RN!

for Iron on a Given Day vs. Adults Not Meeting the RNI

Non..beme iton sources such as breads and cereals remain the primary contn"utors

to iron intake overall (Table 16). The primary berne source ofiron was beef7veal,

particularly for individuals meeting the RNI for iron. Males and females wbose intake was

below the RN! for iron tended to have a greater percent contnbution to iron intake from

breads, poultry, legumes/nutslseeds (except women 1849 yrs)~ and coffee/tea. Despite a

greater percent contnDution, the absolute contnbution ofthese food items was lower in

individuals not meeting the RNrs. Individuals who had adequate iron intake on a given

day tended to obtain more (% and absolute) iron from cereals, and beef7veal and a greater

absolute iron intake from mixed meat/fishlpoultry dishes. Dark green leafY vegetables

were not high contnbutors to iron intake in either individuals with low or high iron intakes.

These findings support the importance that beet: fortified cereal, and fortified bread intakes

bave in meeting iron needs.

The number ofmen 18..65 years and women 50-65 years meeting the RNI for iron

fàr exceeded the number not meeting the RN! on a given day, except for women 18-49

years, due to the higher RNI for women in tbis age group. The mean absolute energy,
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carbohydrate, prote~ total fat, saturated mt, cholesterol, fiber, calcium, zinc, folate,

vitamin A and vitamin C intake ofindividuals meeting the RN! for iron on a given day was

higher tban those not meeting the RN! (results not shown). The only nutrients which were

consistently higher per 1000 kcal ofenergy intake among individuals not meeting the RNI

for iron were carbohydrates, calcium, and vitamin C. The greater intake ofcalcium in

individuals with lower iron intake appeared to he due to a greater intake ofsour creams,

ice creams, miIk based soupslsauces, sugars, fiuit drinks, and coffee/tea (data not shawn).

The greater intake ofcarbohydrate was due to greater intakes ofcandies/chocolate,

sugars, coffee/tea, fruit drinks, a1cohol, as weU as other food items (data not shown). The

mean percent ofenergy ftom fat (29.5-30.4% vs. 30.2-30.5% ofenergy) and saturated fat

(9.4-9.90,/0 vs. 10.2-11.2% ofenergy) for individuals meeting the RN! for iron intake was

SÜghtly lower than in those not meeting the RNI. The exception to this was in men 18-65

years ofage where those meeting the RN! for iron on a given day had a higher mean

percent energy from fat and saturated fat. These facts dell10nstrate the possibility of

including beefin ooes diet without compromising the recommendations for total and

saturated fat intake.

3) Differences in Folate Sources in Adult WOlllen and Men Who Met or Exceeded the

RN} for Fotate on a Given Day vs. Adults Not Meeting the RN!

The primary source for individuals meeting the RNI for folate on a given day was

citrus fruitjuices (11.3-22.7% offolate) or lettuce/cabbage/greens (14.8-15.90,/0 offolate).

For those not meeting the RNI the primary source was breads (15.8-24.7% offoJate)

(Table 16). Breads offered a similar contribution in both groups who had higher and

lower folate intakes when evaluating absolute intakes (mcg folate). Other contributors to

folate intake in men and women with lower folate intake were miIkIchocolate~ where

percent (not absolute) contn"butions were higher in aU age-gender groups for those

consuming less than the recommended amount offolate in a 24 hour period compared to

those meeting the RNI. Co:ffee/tea appeared as an unexpected but predominant folate

source (most likely due to ftequency ofbrewed tea intake) for women 25-65 years who

bad a lower mean rolate intake. Foods typically recommended as folate sources, such as
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dark green leafY vegetables or lettuce/cabbageslgreens, contributed more to folate intake

in women. In men, the more common source offolate was citrus fruit juice.

This difference illustrates a gender difference not only in mean nutrient intake but

in the source ofnutrients. A recommendation for obtaining adequate folate intake may he

to ÏDcrease not only the consumption of leafY green vegetables but citrus fruit juices as

weU•
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Clld... 1 18-65 yn
N=301
Milklchocolate milk
Cheese
Breads
Hamburgers/pizza
lcecreamslpuddings
Carbonated beverages
Yogourts
Mixed pasta dishes
Meaalatake

"- 1MI"<RN! i "'- ,
Ale
N
18-65yn
N=271

38.7 Milklchocolate milk 19.4
16.0 Breads 15.7
7.7 Cheese 8.0
3.1 Carbonated beverages 5.2
2.8 Cakelcookielpielgranola 3.1
2.5 bar
1.9 Hamburgers/pizza 2.7
1.9 Cotfeeltea 2.6
1436 Other non-dark green 2.2
mg veg.

Meaa latake 1546
mg

j ....~RNI

Ale
N
18-49yn
N-320
Milklchocolate milk
Cheese
Breads
Yogourts
lcecreams/puddings
Carbonated beverages
Hamburgers/pizza
Mixed pasta dishes
Meaa latake

SO-65yn
N-1l6
Milk/chocolate milk
Cheese
Breads
Yogourts
Other soupslsauces
Icecreamslpuddings
Carbonated beverages
Citrus fruits
Meaa latake

,. 1'__<_
Ale
N
18-49yn
N=345

38.1 Milklchocolate milk
16.7 Breads
7.1 Cheese
4.2 Carbonated beverages
2.7 Hamburgers/pizza
2.5 lcecreamslpuddings
2.0 Other non-dark green veg.
1.7 Cakelcookielpielgranola
1178 Yogourt
mg Lettucelgreenslcabbage

Coffeeltea
Meaa tntake

SO-65yn
N-t90

39.8 Milk/chocolate milk
12.5 Breads
7.4 Cheese
6.4 Carbonated beverages
2.6 Cakelcookielpielgranola bar
2.5 Yogourts
2.1 Other non·dark green veg.
2.0 lcecreamslpuddings
1148 Mean lalake
m~

-" .

18.7
14.4
8.3
6.2
3.7
2.6
2.6
2.2
2.2
2.2
2.2
440
l1li

21.2
12.4
8.7
5.5
3.8
3.5
2.9
2.8
SOO
ml



• • •
.T..... MaIeI~RNI % MaJeI"<RNI % , ......~RNI % ''''<IUO16 "Ale Ale Ale ÂII
-a'd N N N N ' .

lroa 18-6Syn 18-65yn 18-49yn 18-49yn
N-!2! N=47 N=28S N-380
Breads 18.0 Breads 23.6 Cereals 17.9 Breads 23.7
Cereals 13.4 Coffee/tea 5.3 Breads 15.4 Beeflveal 5.0
Beef/veal 7.7 Legumeslnutslseeds 4.1 Beef/veal 7.0 Pasta/riee/grains 4.9
Pasta/riee/grains 5.6 Cake/cookie/pie/granola 4.1 Pasta/riee/grains 5.8 Cereals 4.7
Cake/cookie1pielgranola 4.5 Mixed meatlpoultry/fish 3.9 Cakelcookie/pielgranola 4.0 Cake/cookielpielgranola 4.3
Poultry 2.7 dishes Poultry 2.8 Poultry 3.3
Legumeslnuts/seeds 2.7 Poultry 3.6 Lettucelgreenslcabbage 2.7 Coffee!tea 3.3
Mixed meatlpoultry/fish 2.6 Sausage/lunchmeatl 3.6 Mixed meatlpouJtry/flsh 2.4 Hamburgers/pizza 2.9
dishes bacon dishes Potatoes-boiledlmashed 2.9
Mea.I."ke 19.8 Potatoes-boiledlmashed 3.5 MeaD I."ke 18.9 MeaD ID"ke 9.16

mg MelD IDtlke 7.15 ml 11II
11II

!O-65yn 5O-65yn
N-]61 N-45
Breads 17.7 Breads 29.1
Cereals 13.4 Coffee/tea 5.0
Beet7veal 6.7 Poultry 4.3
Cakelcookie/pielgranola 5.7 Other non-dark green veg. 4.1
Pasta/riee/grain 5.2 Other soups/sauces 4.1
Non-citrus fruits 3.2 Cake/cookie/pie/granola 4.1
Poultry 3.0 Citrus fruit juice 3.5
Potatoes-boi1edJmashed 2.9 Tomatoesltomato 3.3
MelD IDilke 14.1 juieeltomato sauce

mg MeaD IDtake 6.35
ml
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T.... MIIII;!RNl " ....<RNI " r......~RNI " r....<ilNI' ,%."
l' Aie Ait Ale Ale
eau" N, N N N
'olite lB.24yn 18-24yn 18-24yn 18-24yn

N-21 Ns Il N-25 N-t'
Citrus fruit juices 21.2 Breads 24.7 Citrus fruit juices 22.7 Breads 19.2
Breads 8.8 Milklchocolate milk 12.0 Breads 8.4 Citrus fruit juices 14.6
Cereals 8.6 Mixed meatlpoultry/fish 8.5 Hamburger/pizza 6.6 Milk/chocolate milk 9.3
Other dark green veg. 6.6 dishes Lettucelgreenslcabb. 6.6 Hamburgers/pizza 5.3
Legurneslnuts/seeds 5.1 Pasta/riee/grains 7.2 Milk/chocolate milk 5.6 Other non-dark green veg. 5.1
Milk/chocolate milk 4.9 Tomatoesltomato 5.3 Cereals 5.4 Mixed pasta dishes 4.9
Mixed breads dishes 4.5 juice/tomato sauce Other non-dark green veg. 4.2 Eggs 4.5
Lettucelgreens/cabbage 3.9 Other non-dark green veg. 3.9 Legumeslnuts/seeds 4.1 Mixed breads dishes 4.1
Meaa latllke 449 Beet7veal 3.7 Meaalatake 296 MeaD IDtIlke 189

meg Sally snacks 3.5 mel mel
Mixed pasta dishes 3.5
Eggs 3.S
MeaD latake 152

meg

25-65yn 25-49yn 25-49yn
25-65yn N-208 N-341 N-282
N-332 Breads 18.1 Lettucelgreens/cabb. 15.9 Breads 15.8
Citrus fruit juices 11.3 Milk/chocolate milk 5.9 Citrus fruit juices 12.5 Milk/chocolate milk 6.5
Breads 9.5 Other non-dark green veg. 5.4 Breads 8.6 CotTeeltea 6.1
Lettucelgreenslcabbage 8.7 Citrus fruit juices 4.9 Other non-dark green veg. 5.2 Other non·dark green veg. 5.3
Legumeslnuts/seeds 7.7 Non-citrus fruits 3.9 Legumeslnuts/seeds 4.6 Lettucelgreenslcabbage 4.2
Hamburgers/pizza 4.9 Alcohol 3.5 Other dark green veg. 4.6 Citrus fruit juices 4.1
Other dark green 4.5 Cereals 3.2 Citrus fruits 4.6 Tomatoesltomato 3.8
vegetables Hamburger/pizza 3.2 Milklchocolate milk 3.8 juiceltomato sauce
Milk/chocolate milk 4.2 Cotfee/tea 3.2 Non-citrus fruits 3.8 Cereals 3.8
Citrus fruits 4.2 Mel.lntake 162 Coffeeltea 3.8 Mea.IDtake 130
Me•• "tlke 395 meg MelD IDtlke 325 meR

mq mea
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.T...... MaIeI~_ % MaIeI<RNI % , ...... ~RNI % , ..... <RNI %.
1" -- Ale -- Ale.t'. N N N N
'oilte 50-65 yn (195 me&) 50-65 yn (195 me&)

N=174 N= 132
Lettucelgreenslcabbage 14.8 Breads 17.0
Citrus fruit juices 12.6 Coffee/tea 7.7
Breads 7.9 Lettuce/greenslcabbage 5.8
Other non-dark green 6.8 Milk/chocolate milk 5.7
veg. Citrus fruit juices 5.S
Other dark green veg. 5.7 Other non-dark green 5.2
Non-citrus fruits 5.2 veg.
Citrus fruits 5.1 Non citrus fruits 4.7
Coffeeltea 4.8 Cereals 3.4
MelD latake 327 Citrus fruits 3.4

meR MeaD IDtlke 138
met:
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CHAPTER 5: CONCLUSION

The Food Habits ofCanadians survey 1997-98 provides much needed information

regarding the nutrient and food intake ofthe Canadjan population. The food groupings

presented in this study provided a detailed view offoods contn"buting to the intake of

adults 18-65 years ofage. Previous Canadian studies have demonstrated food group

contn"bution to nutrient intake with a limited Bomber offood groups.

Potential problem nutrients have been identified in the 1997...98 survey particuJarly

for women. The nutrients which are consumed at an inadequate level in sorne individuals

are calc~ iro~ folate and zinc. In order to optimize intake ofthese nutrients~ health

professionals must encourage foods tbat are recognized by the general population. Wrth

the use offood group contn"bution to nutrieDt intake~ acceptable foods were identified.

Dietary patterns appear to he improving over time. There is a trend towards a

lower percentage ofenergy ftom total and saturated fat and lower mean cholesterol

intakes. These changes occur for a variety ofreasons such as increased public awareness,

and greater availability of lower fat food items. Despite improvements in the distnbution

ofmacronutrient intake, several micronutrients still pose a concerne Sorne foods

contn"bute to the energy intake of the population while contributing little to the

micronutrient intake., these foods may foster the problem ofobesity in the Canadian

population. There are limitations in the nutrient databases which prevent an exact

detennination ofmicronutrient intake. In spite ofthese limitations, evaluating the food

group sources ofnutrients provides a clear picture of '1mportant'" food sources of

nutrients.

Examples offoods contnbuting to energy intake, while contn"buting minimally to

micronutrient intake were carbonated beverages, pieslpastries, and salty snacks.

Cakes/pies was aIso a contn"butor to energy intake, and at the same time contn"buted to

iron intake. Other sources ofiron may be more appropriate since cakes/pies tend to have a

high caloric content.

MiIk products, specifically fluid miIk and cheese continue ta play an important role

in optimizing calcium intake. Other miIk based products such as yogourts, puddings, and
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ice-creams played a minimal role in calcium consumption. As seen with trends in food

intake, the population apPealS to he choosing lower fat tluid miIks and yogourts, however,

the intake ofhigher fin cheeses remains popular.

The importance ofbreads, cereals and beefto the intake ofiron is apparent. Beef

was aIso the main contributor to zinc intake. AIthough the bioavaiJability of iron from

foods cannot he evaluated in the present study, wornen tended to have more sources of

non-berne iron compared to heme iron when they were compared to men. Consumption of

iron which is less avaiJable to the body, coupled with mean intakes ofiron that are

borderline, resuhs in a greater risk ofinadequate iron intake for sorne wornen.

Breads, lettuce/cabbageslgreens, and citrus fiuitjuice were main providers to

fotate intake. One method ofencouraging folate intake would he to encourage the use of

citrus juices, rather than "artificial" citrus drinks, only the former contain folate. The

population tends to recognjze the importance ofvitarnin C intake, a nutrient which is

added to these heverages, but may not recognjze the importance ofother nutrients which

real fruit juices provide.

Smokers have been consistently identified as having poorer dietary habits than non­

smokers. This fact bas been demonstrated in the present survey as well. The mean energy

and nutrient intake ofsmokers was found to he lower than non-smokers. Significantly

lower intakes ofcarbohydrates, fiber, calcium. iron, folate, vitamins A and C were found in

smokers. The types offoods contnbuting to nutrient intake among smokers tended to he

higher in energy, less nutrient dense, and higher in fat. The percent contnbution offruit

and vegetables to nutrient intake tended to he lower in smokers as weil. A greater

contribution to fotate intake from alcohol was aIso found among smokers. One positive

aspect was the presence ofbeefconsumption which provided a good source ofiron in the

diets ofsmokers. Smokers need to he encouraged to modify their dietary habits by

increasing fiuit and vegetable consumption, selecting lower fat milk products, and

decreasing consumption ofnutrient poor foods.

Differences were found amoDg individuals meeting and those not meeting the RN!

for calcium, iron, and fotate. Evaluating the contn"bution offood groups to these nutrients

72



•

•

•

demonstrated the importance ofmiJk products, particularly fluid miIk and cbeese,~

beet7v~ breads and citrus juices in obtaining adequate calcium, iro~ and folate intake.

Despite improvements in dietary intake over time the need to continue educatio~

particularly for women, and individuals at greater ris~ remains essential in optimizing the

heaIth potential ofthe Canadian population.

Future Implications:

In order to assess the nutrient intake of the Canadian populatio~ nutritional

surveys need to he conducted at regular intervals to obtain up to date information.

Regular evaluation would help to determine whether the intake ofpotentiaUy problematic

nutrients is improving, or whether further nutrition education or other interventions are

required. Evaluating changes in food group contnDution to nutrient intake over time, cao

help detennine the changes ;n important sources ofnutrients which are acceptable to the

population. Govemment nutrition policies regarding education requirements and nutrient

fortification can he developed with the aid ofinformation from up to date nutrition

surveys.
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ApPeïa".:D~inFoocl-GrouPials-betweeilNo_$cotia aodSanlé Québec
ProviacialSua .-lIij;J;"

S••té Q_ébee Sarvey (16 Food Gro....) Nova Seotia S.rvey (13 Food Cro...)
1) Breads, cereals, pasta 1) Pasta, rice, eereals, breads

-excludes crackers, biscuits, popco~ -includes crackers, biscuits, popcom,
pretzels, soups with noodles/rice pretzels, soups with noodleslrice

2) Rasu, salty type sDaeks 2) This group does not exist as a separate
-includes popco~ pretzels, crackers, group.
biscuits, and chips

3) Pastries 3) Cookies, eak~ pies, doughDUts
-same as Nova Scotia -same as Santé Québec

4) Milk, yogourt 4) Mi~erea.~yogourts, iee-ereaDls
-excludes ice-cr~ whipping~ -includes ice-cream, whipping cre~
table cream, coffee cre~ and sour tablec~ coffee cream, and sour
cream cream

5) Crea• ., iee-ereaDls 5) This group does not exist as a separate
-includes ice-cream, whipping~ group.
table cream, coffee cream, and sour
cream

6) Cheeses 6) Cheeses
-same as Nova Scotia -same as Santé Québec

7) Meat, poultry, fish 7) Meat, poultry, fish
-excludes bacon -includes bacon

8) Eggs 8) Eggs
-same as Nova Scotia -same as Santé Québec

9) Legu.es, DUts 9) Legumes, Dats, seeds
-same as Nova Scotia -same as Santé Québec

10) Vegetables 10) Vegetables
-includes french fries -excludes french fries

Il) Fruits, fruit juiees 11) Fruits, fruit juiees
-same as Nova Scotia -same as Santé Québec

12) Fats 12) Fats
-includes bacon -excludes bacon

13) Tea, eofl'ee, fruit driDks 13) Tea, eofl'ee, fruit driDks
-saute as Nova Scotia -same as Santé Québec

14) Akoho' 14) Aleohol
-saute as Nova Scotia -same as Santé Québec

15) Suga~ eODfections 15) Miseellaneoas
-includes sugars, jams, syrups, candies, -includes sugars, jams, syrups, candies,
popsicles, sherbet, geJatiD, chocolates popsicles, sherbet, geJat~ chocolates,

16) Other chips, french fries, aspartame,
-includes aspartame, soups with salty/fatty snack foOO5, sauces,
noodles/rice, sauces, supplements, supplements, bottled water, baby
spices, yeast, bottled water foods, spices, yeast, vinegar, salt
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123 FoadGn1ups

1) Beer
2) Alcoholic coolers
3) Liquor
4) Wine
5) Babyfood - œreals
6) Other bread products
7) Low fiber cold œreals
8) High &ber cold cereals
9) Hot œreals
10) Crackers

Il) Grains
12) Mixed bread dishes

13) White semolina pasta

14) Other pasta

15) Mixed pasta dishes

16) Pizza
17) Refined quick breads

18) Whole grain quiek breads

19) White rice
20) Other rice

21) Refined yeast breads

22) Whole grain yeast breads

23) Carbooated beverages

24) Cocoa

25) Coffeeltea

26) Fruit drinksljuice drinks
27) Water
28) Cakeslcookies
29) Candies

Beer
Alc:oholic coolers
Mixed alcoholic beverages, hardlcoffee liquor
Red/white/rosé wine
Hot/cold babyœreals
Stuffing, croulons, bread crumbs, shake &. balte
Cold cereals < 4g fiber/ 30g œreal
Cold cereals >= 4g fiber/ 30g œreal
Ali hot cereals
Refined &. whole grain crackers, melbat~ filled
aackers, rice cakes
Grains, flour, bran, wheat germ, comstarch
Filled dumplings, french t~ mixed sandwiches,
fiitters, egg rolls, spanikopita
Refined spaghetti, macaroni, somen/ramen noodle
won-ton wrappers
Spinach/protein fortified pasta, gnocchi, ricelmung
bean/com/eggichow mein! soba/whole
wheat/cellophane noodles
Pasta with meat/cheeseltomato sauce, lasagna,
tortellini, pasta salad
All-dressed, pepperoni, plain pizza, calzone
Scones, waftles, pancakes, papavers, biscuits,
retined muffins, matzo, bananatpumpkin bread,
taco sheUs, tortillas, plain dumplings, fry bread
Whole grain muffins, whole grain biscuits, whole
grain pancakes
White rice, rice flour, rice bran
Fried rice, sushi with vegetables, brown rice, wild
rice, brown rice flour, vegetablelrice mixtures
French! italianl pital raisin! protein/ pumpernickel/
barley/ cheesel egg breads, pizza dough, foccocia,
croissants, bagels. english muffins, rolls
Whole wheat, cracked wheat, oatmeal, oatbran,
mixed grain, wheat genn breads as above
Cola, non-cola beverages (sweetened &.
unsweetened), tonic water, instant tea
Cocoa plwder, carob powder, chocolate drink
powders or powders mixed with water only,
tlavoured instant coffees
Brewed coffee., brewed black/herbal teas, postum,
grain based coftèe substitute
Fruit cocktails, fruit drinks, juice-drinks
Municipal water, club soda, minerai &. spring water
Cakes, cookies, squares, brownies, torte
Hard candy, jellybeans, gumdrops, taffy, toffee,
candied fiuit, ftuit leather, caramel C08ted popcorn.
Y020urt covered raisins, peanut brittle



• 30) Chocolate Chocolates, ftostings, chocolate S)TUpS, caramels,
buUersœtch

3 1) Gelatins Gelatin mixes (dry & prepared), frozen ices, frozen
juice bars, ftozen ice pops, sherbet

32) Granola Cereal bars, granola bars
33) Pieslpastries Pi~ pie crusts, pie fillings, pastries, meringue,

turnov~doughnuts, danishes, bannock, burritos
with frui~ nacbos with sugar

34) Sugarsljamslsyrups Whitelbrownlicing sugar, jamslmannalade
(includes "dietj, syrups, honey, molasses, pectin,
dry pudding mixes, marshmallow cream, rennin
tablets Wlsweeten~ fruit butters

35) Butter Butter, butter oil
36) Lard Lar~ fisb oil, su~ tallow, animal fat, sbortening
37) Hard margarines Hard stick margarines
38) Soft margarines Soft tub margarines (includes "calorie reduced")
39) Mayonnaise Mayonnaise, mayonnaise type dressing (includes

"Iight" and "diet")
4O)Oils Ali oils (except fish, scal oil)
41) Salad dressings Ali salad dressings (includes "calorie reduced}
42) Toppings Dessert toppings, non-dairy caiTee whitener
43) Berries Ali berries, currants
44) Canned fruits Ali canned fruits (in juicel1ight syruplheavy syrup),

applesau~ cranberry-orange relisb
45) Citrus fruits Ali citrus fruits, fruit salads including citrus fruit,

• lemon/orange peel
46) Dried fruits Ali dried fruits except fruit leather
47) Citrus fruitjuices Ali citrusjuices (diluted & undiluted)
48) Non-citrus fruit juices Ali non-citrus fruit juices (diluted & undiluted)
49) Melons Ali melons
50) Dark yellow/orange fruits Apricots, carambola. jacldi'uits, loquats, mango,

papaya, peaches, persimmons, pineapple
51) Non-orange non-citrus fruits Ali other fruits
52) Ground beef Ali ground beef
53) Hamburgerslcheeseburgers Ali hamburgerslcheeseburgers (includes bon &

toppings)
54) Mixed beefdishes Shepherd's pie, meatloat: mead.lls, beefdinners,

beefstews, beefcasseroles, stutTed cabbage rolls,
beef pie, mince pie, burrito with beef

55} Other beefcuts Ali other cuts ofbeef(non-batteredlnon-tlour
dipped

56)Chicken Ali cuts ofchicken,comish hens, canned chicken
57) Mixed chicken dishes Chicken dinner, chicken taco, chicken burrito.

batteredlOour dipped chicken, chicken sala~

chicken stew, chicken pie, chicken chow Mein,
chicken burger~ chicken sandwich

58) Eggs- boiled Raw/ftozenJboiled eggs
59) Fried eggs Friedeggs
60) Mixed egg dishes Quiche, egg saI~ omelet, scrambled egg, egg

sandwich, sugared/salted eggs
61) Egg substitute Egg substitute

• 62) Fish Non-batteredlnoo-fried fish, canned fish~ dolphin,
whale, fisb tonaueslcheeks
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63) Mixed 6sh disbes

64) Lamb
65) Legumes

66)Mixed legume dishes

67) Lunchmeats
68) Nutslsecds

69) Nut butters
70) Organ Meats

71) Other meats

72) Pork
73) Bacon

74) Mixed pork dishes
75) Sausages
76) Seafood

77) Turkey

78) Mixed turkey dishes

79) Veal
80) Low fat natural cheese
81) High fat natural cheese
82) Law fat processed cheese
83) High fat processed cheese
84) Chocolate milk

85) Lower fat cottage cheese
86) Higher fat cottage cheese
87) Lower fat creams
88) Higher fat creams
89) lœcreamslfrozen yogourts

90) Skim milk
91) 1% Milk
92)2% Milk
93) Whole milk
94) Calcium enriched milk
95) Non-Û'ozen milk based desserts

96) Other milk

Breaded or med fishlseafood, sushi with fisb~

salmonlseafood sal~ lobster past~ 6sh sandwich
Ail cuts of lamb &. moussaka
Ali legumes (non-sprouted)~lofu, soy protein
isolat~ say meal~ say t1our~ say protein concentrate~

miso~ DattO,. ternpeh
Vegetarian panies,. vegetarian stewslchili,.
vegetarian slices,. burritos with beanS,. hummus,.
falafe~ black bean sauce,. baked beans (with &.
without Meat), med tofu
Lunchmeats,. sandwich spreads
Ali nuts &. secds, coconut meatlmi1klcream~trait
mixes,. yogourt covered nuts
Peanut &. other Dut butters
Organ Meats from ail animais,. excludes
earslfeetltailsljowl
Duck, goose,. guinea,. pheasan~ quail, squab, emu,.
antelope, bear, beaver~ bœr, cari~deer, el~
gœ~h~m~ muskra~ rabbi~ squirrel~

opossum,. raœoon~ frog's legs~ seal~ walrus, snail
Ali cuts ofpork (cured &. non-eured), back bacon
Side bacon, simulated bacon, park belly~ park fa~

salt park
Tourtiere, biscuit with harn, park casserole
Ail thmkfurters, wien~ sausages
Ali non-batteredlnon-fiied seafood and shellfish~

surimi
Ali non-breaded!non-fried cuts ofturkey, canned
turkey
Turkey dinner, turkey pie,. turkey salad,. turkey
sandwich, turkey with gravy
Ali cuts ofveal
Natural cheese <= 2001'0 m.f.
Natural cheese > 20010 m.f.
Proœssed cheese <= 20010 m.f.
Proœssed cheese> 20010 m.f.
Chocolate milk, hot chocolate made with milk,.
milkshakes
Cottage cheese < 2% m.f.
Cottage cheese >= 2% m.f.
Creams <= 15% m.f.
Creams > 15% m.f.
lcecreams,. iœcream bars, icecream cakes,
fudgesicle, Û'ozen yogourts, ftozen ice mi~
pudding pops,. sundaes
Skim milk, 0.2% evaporated milk
1% mi~ buttermilk
2% milk , 2% evaporated milk
Whole mi~ evaporated/condensed whole milk
Calcium enriched milk
Puddings made with milk, t1an~ custards, mousse~
bread pudding, renoin with milk
RiœJgoat/sh ./- /human milk
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97) Milk based sauces

98) Lower fat sour cream
99) Higher fat sour cream
100) Milk based soups

101) Yogourt <1% m.f.
102) Yogourt 1-2% m.f.
103) Yogourt >2% m.f.
104) Gravies
105) Herbs

106) Pickles
107) Non-mUk based soups
108) Meal replacements

109) Salty snacks

110) Other boomical
fruitslflowerslsproutslfungilpods

Il 1) Other green vegetables

112) Lettuœlgreenslcabbage
113) Mixoo vegetables

114) Potatoes- boitoo
115) Fried potatoes
116) Mashed potatoes

117) Mixed patato dishes

118) Other root vegetables

119) Tomatoes
120) Tomato juiœ
121) Tomato sauce
122) Carrots
123) Other dark yellow/orange vegetables

Alftedolcheeselbemaiselstroganoft7hollandaiselsour
c:reamIcurry sa~ white sauces made with milk.
tzaziki~ cheese fondue
Sour cream <= 7010 m.f.~ lower fat cream cheese
Sour cream > 7010 m.t:. higher fat cream cheese
Cream soups made with mi~ lobster bisqu~ fish
chowder, clam chowder
Yogourt < 1% m.f.
Yogourt 1-2% m.f.
Yogourt> 2% m.f.
Non milk based sauces~ gravies
Herbs, spices., sal~~ vinegar, vanilla extra~

cream oftartar~ baking powder, baking soda
Pickled vegetables
Ali other soups not made with milk
Meal supplements, Meal replacements,
energy/protein bars, ovaltine
Potato chips, pretzels, popcom~ beefjerky, pork
skins, Meat based sticks
Alfalfa sprouts, balsam pear pod, cauliflower,
eggplan~ gourd., mushrooms, eclible Oowers,
fermel, yellow beans~ cucwnber, zucchini, sprouted
legumes
Artichokes, asparagus, broœoli, brossel sprouts,
chives,~ peas, seaw~green beans,
tomatillos, green pepPerS, jalapeno pepPerS~

fiddleheads
Ali types of lettuœ, greens, cabbages
Mixed vegetables, tabouleh, eggplant parmesan,
coleslaw, sauerkra~ succotash, breaded onion
rings, corn on the cob with butter, vegetable salad
Boiledlraw potatoes, patato tlour
French mes, hashbrowns
Mashed poIatoes made from real potatoes or
granules
Poutine, scalloped potatoes, o'brien/au gratin
potatoes, baked potatoes with toppings
Ail other root vegetables: bamboo shoot, beets,
burdock root, cassava, celeriac, chicory root, ginger
root, kohlrabi., lotus root, yam~ onions, poi,
pokeberry shoots, radishes, salsify, taro~ tumips,
waterchestnuts., leek, shallots, hearts ofpalm~
celery, garlic, parsnips, rutabagas, horseradish
Tomatoes, tomato paste, tomato puree
Ali tomato, vegetable, clam juices
AlI tomato sau~ salsa
Carrots, carrot juice
Com~ pumpkin,
crookneck/scallop/acomlbuttemutlspaghettil
hubbard squash, sweetPotatoes, yellow peppers, red
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Breads
PastalriœJgrains
Cereals
Mixed bread dishes
Mixed pasta dishes
Crackers
Cakeslcookieslpieslgranola bars
Milk/chocolate milk
Yogourts
(ce creamslpuddings
Sour creamslcreamslcream cheese
Cheese
Cottage cheese
Beetlveal
Park
Lamb and other Meats
Poultry
Fishlseafood
Organ Meats
Sausagesllunchmeatslbacon
Mixed meatlpoultry/fish dishes
Hamburgers/pizza
Eggs
Egg mixtures
Legumeslnutslseeds
Mixed legume dishes
LettuœlcabbageJgreens
Other dark green vegetables
Dark yellow/orange vegetables
Other non-dark green vegetables
Potatoes-boiledlmashed
Potatoes-firedlmixed dish
Tomatoes/tornato juiœltmnato sauce
Citrus fruits
Non-citrus fruits
Citrus fruit juiœ
Non-citrus fruit juiœ
MargarineJbutter/lard
Dils
Salad dressingslmayonnaise
Cotfeeltea
Fruit drinksljuiœ drinks
Carbonated beverageslwater
Alcohol
Sugarslsyrups/gelatinslcocoa mixes
Candieslchocolates
Meal replacements
Salty snacks

·Foad Groups laduded &am Initial 123 Groups

17, 18,21,22
Il, 13, 14, 19,20
5, 7, 8,9
12
15
6, 10
28,32,33
84,90,91,92,93,94,96
101, 102, 103
89,95
87, 88, 98, 99
80,81,82,83
85,86
52,55, 79
72
64, 71
56, 77
62, 76
70
67, 73, 75
54, 57, 63, 74, 78
16,53
58,59,61
60
65,68,69
66
112
III
122, 123
110, 113, 118
114, 116
115, 117
119, 120, 121
45
43,44,46,49,50,51
47
48
35, 36, 37, 38, 42
40
39,41
25
26
23,27
1,2,3,4
24,31,34
29,30
108
109
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SI·Co'...... FoocI CiruùPs

Milk based soupslsauces
Other soupsIsauœs
Herbslpiddes

Food'Groups Inctuded fiom Initial 123 Ciroups

97., 100
104., 107
lOS., 106



•

•

•

Breads

Crackers

Cakes/pies

Milklyogourt

lee-creamslcream

Cheese

Meatlfishlpoultry

Eggs

Legumesl~uts

Vegetables

Fruitslfiuit juices

Fats

Coffeeltealtiuit drinks

Alcohol

Candies/chocolate

Sauceslsoups

Mixed dishes

Food OroupsJncluded hm Jaitial 123 Gruups

5-9,11,13,14,19,20-22

10, 109

17, 18,28,32,33

84, 90-94, 96, 101-103

87-89, 95, 98, 99

80-83,85-86

52,55,56,62,63,64,67,70-72,75-77,79

58, 59,61

65,66,68,69

110-123

43-51

35-42, 73

23-26

1-4

29-31,34

27,97,100,104-108

12, 15, 16,53,54,57,60, 74, 78,
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Figu.. 1: Percent Contribution of 17 Food Grou.. to the "'n Energy Intake of
Cllnadian .... & F....... Aged 18-85 ,ra (Na 1M3, ....n. 2101 kcal)
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Figure 2: Percent Contribution of 17 Food Groups to the Mean carbohydrate
lnt8ke of Can.dian ..... & Fema" Aged 18-85 yra CN= 1M3, Mean= 274 g)
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Figure 3: Perant Contribution of 17 Food Grou.. to ........n Protein Irdllke of

CIIn"lan .... & F...... Aged 1U5,ra (N- 1M3,"ns 87.8 g)
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Figure 4: Percent Contribution of 17 Food Groups ta the Mean Total Fat Intak.
of Canadian ..... & Fema" Aged 18-15 ,ra (N= 1543, ....n= 71.8 gt
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Flgu,. 5: Perant Contribution of 17 Food Graups to the Mean Saturatecl Fat
Inta_ of Ca......n ....& F....... Aged 18-85 ,rs (Na 15U, ....n= 23.3 g)
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Figure 8: Percent Contribution of 17 Food Graups to the n Chol.teral
Intake of CIlnadi.n ..... & F....... Aged 1...5 yrs (N= 1M3, n= 280 mg)
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Figure 7: Percent ContrIbution of 17 Food Groups to the n Fiber Intak. of
Canadlan .... & F...... Aged 1...,,. (N- 1M3, n- 15.3g)
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Figure 8: Percent Contribution of 17 Food Groups to th. Mean Calcium Intak.
of Canad"n ...1_ & Femal. Aged 18-85 ,,. (N: 1$13, ....n: 888 mg)

•
c.ndleM:boca'"

Sel........

..... d ......

u

'.'

. .. '

•



•

•

Figu.. 1: Pen:ent Contribution of 17 Food Groupe to th. Mean Folate Intau of
Can"lan ....& F...... Aged 18-15,.. (Na 1543, "'n- 214 mcg)

·'.U~

Figure 10: Percent Contribution of 17 Food Groups to the ....n Iron Intake of
Can"lan llales & Femaln Aged 18-85 rra (N= 1543, "an= 15.3 mg)
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FlguN 11: Percent Contribution of 17 Food Grou.. to the "nZinc lnt8ke of

Can."n .... & F....... Agecl18-85 ,ra (N- 1543, "'n- 11.1 mg)
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Figure 12: Percent Contribution of 17 Food Groups to the Mean yitamin A
Intake of Canadlan Mal_ & F.....I_ Agecl1U5 yra (N= 1543, ....n= 1288 RE)
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Figure 13: Pen:erd Contribution of 17 Food Graups to the "'n Vitamin C

liliale. of c.nlKlian .... & F....... Ag" 18-15 fIS CN- 1543, "'nz 143 mg)
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• FigUN 1.: Pen:etIt Contribution of 51 Food Grou... to the Mean Energy Intake
of Can_lan Ag_ 18-85 yea,.

(Na 572, n. 2828 kal)
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• Figure 15: Percent Contribution of 51 Food Groupe to the Mean Carbohydrate
InmH of canad.n Aged 1"yu..

(N= 512, n= 3321)
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• Figu18 11: Percent Contribution of 51 Food Groupa to the Mean Protein Intake
of canlMlian ....Agecl1U5 y.....

(H: 572, Mean= 110 g)
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• FigUN 17: Percent Contribution of 51 Food Grou,. to the ....n Total Fat
lm.. of Canadlan ..... Aged 1W5 years

CN- 572, "'n: 10.8 Il)
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Figure 18: Percent Contribution of 51 Food Grou.. to the "'n Saturated Fat
Intak. of Canadian Agecl18-85 y.....

(... 572, n= 29.3 Il
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• Figure 1': Pen:ent Contribution of 51 Food Groups to the ....n Cho....rol
Intake of can_ÏIIn .... Aged 18-15 ,.ra

(H- 572. MNn= 332 mg)
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• Figure 20: Percent Contribution of 51 Food Graups to the "'n Fiber Inlake of
CIIn""n .... Aged 11-85 ,.ra

(N= 572, "n: 17.4 g)
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• Figunt 21: Percent Contribution of 51 Food Grou.. to the Mean c.lcium Intak.
of canadian Aged 18-15 Y••"

(N: 572, na 1014 mg)
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• Figure 22: Percent Contribution of 51 Food Groupa to the ....n Folate Intake
of canlldian .... Alecl18-85 yura

(N= 572, "'nz 307 mcg)
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• FiIU" 23: Percent Contribution of 51 Food Grou.. to the Mean Iron Intake of
Can....n .... Agecl1W5 Y""

(N= 572, Mean= 18.7 mg)
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• Figure 24: Percent Contribution of 51 Food Grou.. to the "nZinc Intake of
Canadlan ....Agecl1~yeara

(H: 572. "n=-=14.8 mg)
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• Figure 25: Percent Contribution of 51 Food Groups to the Mean Vitamin A
Intale. of C8nMlian .... Aged 18-85 y....

(H- 572, "'n- 1458 RE)
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Figure 28: Pen:ent Contribution of 51 Food Groups to the ....n Vitamin C
Intalc. of canadlan .... Aged 18-85 ,ura

(N- 572, Mean- 157 mg)
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• Figure 27: P.rcent Contribution of 51 Food Groups to th. Mun Energy I....k.
of Can"lan F Aged 18-65 y.....

(N- 871, n. 1803 kcal)
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• Figure 28: Percent Contribution of 51 Food Grou.. to the Mean carbohydnlte
Intau of canadlan F....... Aged 18-85 yura

(Hz 171, Meanll: 281)
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• FigUN 29: Percent Contribution of 51 Food Graupe ta the Mean Protein Intake
of canadian F...... Aged 18-85 Y""

CN- 171, "n= 7".2 g)
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• Figure 30: Percent Contribution of 51 Food Graupa to the "'n Total Fat
Intake of canadian F....... Agecl1~, ....

(H- 971, Mean- 80.5 g)
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• Figure 31: Percent Contribution of 51 Food Graupa to the "n Saturated Fat
Inta.. of Can....n Fema" Ag" 1~Y""

(N- 971, Mean- 19.8 g)
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• Figure 32: Percent Contribution of 51 Food Groups to the ....n Cholesterol
Intate of Can__n F....... Agecl18-85 , ••,.

CN- 171, Mean= 217 mg)
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• Figure 33: Percent Contribution of 51 Food Groupa to the Mean Fiber Intake of
C8nadlan F Aged 18-85 , ..ra

(Hz 171, n. 14.1 g)
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• Figure 34: Percent Contribution of 51 Food Groups to the ....n Calcium Intak.
of canadlan Fema_ Agecl1U5 ,ea,.

(N: 971, ....n= 779 mg)
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Figure 35: Percent Contribution of 51 Food Grou.. to the ....n Fol'" Intake
of Can".n F........ Ag'" 1U5 y....

CN: 171, Mean: 231 mcg)
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• Figure 38: Percent Contribution of 51 Food Groupe to the Mean Iron In"lee of
Can_IIIn Females Agecl1~ , .....

CN= 971, "ns 13.2 mg)
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Figunt 37: Percent Contribution of 51 Food Grou.. to the "'nZinc Intake of
c.nadian F..... Aged 1U5, .....

(N= 971, "'n- 10.2mg)

--=-:B••r-...·L •.' .... IszJ.d ..~:.
>~..

------ ......_41.2
I===~u~"~".•'~ iII•••••••••• 1...

-................--.-........
ne Il

-pt ....

--......-,=-.
_.__.....--:•••••••J ~ •

.... .



• Flgu,. 38: Percent Contribution of 51 Food Groups to th. "n Vlmmin A
InDk. of c.nad"n F........ Ag_ 1~ ,.ra

(N- 171, Mean- 11" RE)
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Figure 31: Pen:ent Contribution of 51 Food Groups to the Mean V'damin C
Intake of C8nadian F.....Ag'" 18-85 , ....

(N=871, Mean= 135 mg)

1.1
-o.il­

1.1'
"i.t
ù-

•
c U

---"..lA- .- .•••••o-
U

••
- '0.7

U

••0..,,"

---- 0.."
~""""'· IIIIIIIi..·· ....".---.......S5::--..--......... ......

----....... u
---~)îllIIIIIIIiï. 4

'"
----:ii~u==---_-- tU

-- "".1:--...
--... ':-0... •.

':JI ."~7

c.-__•

c



•

•

•

APPENDIXD



52.7 (2.30)
52.1 (2.28)
52.0 (2.27)
45.2 (1.97)
40.7 (1.78)
40.2 (1.76)
1156(50.5)
2289 kcal

• •
....11-34". MaIeIS49yn M•• (%) ......". ..(%)
Nal.125 N- • NI!IIII . .
Refined yeast breads 189 (6.16) Refined yeast breads 177 (6.67) Refined yeast breads 160 (6.99)
Carbonated beverages 154 (5.02) Cakeslcookies 113 (4.26) Whole grain yeast breads 106 (4.63)
White semoJina pasta III (3.62) Chicken 90.1 (3.40) Cakeslcookies 72.8 (3.18)
High fat natural cheese 104 (3.39) Carbonated beverages 88.1 (3.32) Chicken 66.7 (2.91)
Mixed pasta dishes 99.3 (3.24) Whole grain yeast breads 82.5 (3.11) Pieslpastries 60.8 (2.66)
Cakeslcookies 89.6 (2.92) Other beefcuts 80.5 (3.03) Beer 60.8 (2.66)
Beer 88.2 (2.88) Pieslpastries 74.4 (2.80) White semolina pasta 60.8 (2.66)
low fiber cold cereals 82.2 (2.68) White semolina pasta 70.2 (2.65) Potatoes-boiled 59.9 (2.62)
Ground beef 81.8 (2.67) Non-orange non citrus fruits 65.0 (2.45) Soft margarine 59.5 (2.60)
Mixed bread dishes 77.0 (2.51) Ground beef 63.1 (2.38) Sugar/jam/syrups 57.6 (2.52)
Chicken 77.0 (2.51) Beer 62.3 (2.35) Other beefcuts 54.2 (2.37)
2% Milk 75.2 (2.45) Low fiber cold cereals 61.3 (2.31) Non-orange non-citrus 53.6 (2.34)
Mixed chicken dishes 72.8 (2.37) Pork 52.7 (1.99) fruits
Fried potatoes 71.9 (2.35) Sugarsljamslsyrups 51.8 (1.95) 2% Milk
Hamburger/cheeseburgers 71.8 (2.34) Mixed chicken dishes 50.4 (1.90) Retined quick breads
Pizza (non ''vegetarian'') 68.7 (2.24) Potatoes-boiled 50.0 (1.88) Pork
Fruit drinksljuice-drinks 68.5 (2.23) Citrus fruit juice 49.7 (1.87) Carbonated beverages
Total 1582 (51.6) Sally snacks 49.7 (1.87) Sausages
Meaa lat.ke 3066 kcal Total 1332 (50.2) Ground beef

MeaD IDtake 2653 kcal Total
MeaD IDtake

•

Carboh.
(1)

Carbonated beverages
Refined yeast breads
White semolina pasta
Fruit drinkljuice-drinks
Low tiber cold cereals
Citrus fruit juice
Cakeslcookies
Whole grain yeast breads
Mixed pasta dishes
White rice

39.2 (10.0)
34.5 (8.82)
22.3 (5.70)
17.4 (4.45)
16.8 (4.30)
15.0 (3.84)
14.3 (3.66)
12.8 (3.27)
11.0 (2.81)
10.7 (2.74)

Refined yeast breads
Carbonated beverages
Cakeslcookies
Non-orange non citrus fruits
Whole grain yeast breads
White semolina pasta
Sugar/jam/syrups
Low fiber cold cereals
Citrus fruit juices
Potatoes-boiJed

32.2 (9.53)
22.3 (6.60)
17.4 (5.J5)
16.0 (4.73)
15.5 (4.59)
14.J (4.17)
13.6 (4.02)
12.8 (3.79)
11.7 (3.46)
J1.6 (3.43)

Refined yeast breads
Whole grain yeast breads
Sugarsljamslsyrups
Potatoes-boiled
Non-orange non-citrus
fruits
White semolina pasta
Carbonated beverages
Cakelcookies
Citrus fruit juices

29.3 (10.4)
20.0 (7.07)
15.1 (5.34)
13.9 (4.91)
13,8 (4.88)

J2.2 (4.31)
1J.5 (4.06)
11.5 (4.06)
8.90 (3.14)



• • •
Carboll. Non-orange non citrus fruits 10.6 (2.71) White rice 10.6 (3.14) low fiber cold cereals 8.44 (2.98)
(1) cOIIt'd Total 205 (52.4) Total 178 (52.6) Pieslpastries 8.26 (2.92)

MtaD IDtakt 391 g MeaD (Dtakt 338 g Total 153 (54.0)
Mea.l.lake 283 g

Protei. Chicken 12.2 (9.38) Chicken 12.6 (11.4) Chicken 9.79 (10.2)
(1) Other beefcuts 8.62 (6.63) Other beefcuts 9.93 (8.95) Other beefcuts 7.02 (7.31)

Ground beef 8.38 (6.45) Ground beef 6.63 (5.97) Pork 6.J6 (6.42)
High fat natural cheese 6.67 (5.13) Pork 6.00 (5.41) Fish-non battered 5.90 (6.15)
Mixed pasta dishes 6.55 (5.04) Retined yeast breads S.61 (5.0S) Retined yeast breads 4.98 (S.19)
Retined yeast breads 6.06 (4.66) Fish-non battered 3.44 (3.10) Ground beef 4.11 (4.28)
Fish-non battered 5.26 (4.0S) 2%Milk 3.33 (3.00) Whole grain yeast breads 4.08 (4.25)
2% Milk 5.04 (3.88) Mixed chicken dishes 3.22 (2.90) 2% Milk 3.54 (3.69)
Pizza (non '\'egetarian") 4.06 (3.12) High fat natural cheese 3.21 (2.89) Lunchmeats 3.01 (3.14)
Mixed chicken dishes 3.92 (3.02) Whole grain yeast breads 3. J5 (2.84) Mixed beefdishes 2.25 (2.34)
Total 66.7 (51.4) Total 57. J (51.5) Total 50.8 (53.0)
Mea.lDtake J30 g Mea. IDtake 111 g Mea. (.lake 96.0g

Total Fat High fat natural cheese 8.40 (8.16) Cakeslcookies 4.61 (5.05) Soft margarine 6.69 (8.26)
(Il Ground beef 5.11 (4.96) Other beefcuts 4.23 (4.64) Sausages 3.38 (4.17)

Mixed chicken dishes 4.17 (4.05) Chicken 3.99 (4.38) Nutslseeds 2.97 (3.67)
Sausages 3.96 (3.84) High fat natural cheese 3.89 (4.27) Pieslpastries 2.90 (3.58)
Hamburgerslcheeseburgers 3.82 (3.7J) Ground beef 3.86 (4.23) Pork 2.84 (3.5J)
Fried potatoes 3.66 (3.55) Pieslpastries 3.63 (3.98) Oils 2.79 (3.44)
Mixed bread dishes 3.39 (3.29) Soft margarine 3.37 (3.70) Cake/cookies 2.77 (3.42)
Other beefcuts 3.38 (3.28) Pork 3.00 (3.29) Chicken 2.76 (3.41)
Cakeslcookies 3.37 (3.27) Mixed chicken dishes 2.96 (3.25) High fat natural cheese 2.74 (3.38)
Mixed pasta dishes 3.15 (3.06) Oils 2.72 (2.98) Other beefcuts 2.69 (3.32)
Nutslseeds 3.00 (2.91) Retined yeast breads 2.63 (2.88) Butter 2.67 (3.30)
2% Milk 2.90 (2.82) Sausages 2.56 (2.81) Lunchmeats 2.67 (3.30)
Chicken 2.75 (2.67) Sally snacks 2.52 (2.76) Ground beef 2.51 (3.10)
Retined yeast breads 2.68 (2.60) Butter 2.45 (2.69) Retined yeast breads 2.33 (2.88)
Sally snacks 2.61 (2.53) Fried potatoes 2.08 (2.28) Retined quick breads 2.23 (2.75)
Total 56.4 (54.7) Total 48.5 (53.2) Total 44.9 (55.5)
Mea.IBlake 103g Mea. ""ke 9J.2 g Mea.l.lake 81.0 g

Satanted High fat natural cheese 5.30 (14.5) High fat natural cheese 2.47 (8.61) High fat natural cheese 1.74 (6.90)
Fal(l) Ground beef 2.01 (5.51) Other beefcuts 1.62 (5.64) Butter 1.66 (6.59)



• • •
Saturated 2%Milk 1.81 (4.96) Butter 1.52 (5.30) Sausages 1.32 (5.24)
Fat(K) Hamburgerslcheeseburgers 1.58 (4.33) Ground beef 1.50 (5.23) 2% Milk 1.26 (5.00)
coat'd Sausages 1.47 (4.0J) Cakeslcookies 1.2J (4.29) Other beefcuts 1.01 (4.01)

Butter 1.40 (3.84) 2% Milk 1.19(4.15) Pork 1.01 (4.01)
Mixed chicken dishes 1.30 (3.S6) Chicken 1.11 (J.87) lce creamslfrozen yogourts 1.00 (J.97)
Fried potatoes 1.30 (3.S6) Pork 1.08 (3.76) Ground beef 0.99 (3.9J)
Other beefcuts 1.29 (J.53) lee creamslfrozen yogourts 0.97 (J.38) Soft margarine 0.95 (J.77)
Mixed bread dishes I.OJ (2.82) Sausages 0.94 (3.28) Lunchmeats 0.92 (3.65)
Total 18.S (SO.7) Total 13.6 (47.4) Total 11.9 (47.2)
Maalatake 36.5 g Meaa latake 28.7g MeaalDtake 25.2g

Claolaterol Chicken 34.4 (9.17) Chicken 39.3 (12.1) Eggs-OOHOO 47.4 (15.3)
(11II) Fried eggs 27.8 (7.41) Eggs-boiled 29.1 (8.93) Chicken 30.1 (9.74)

High fat natural cheese 27.3 (7.28) Other beefcuts 23.9 (7.33) Fried eggs 22.9 (7.41)
MixOO egg dishes 27.0 (7.20) Ground beef 19.1 (5.86) Other beefcuts 17.1 (5.53)
Ground beer 24.3 (6.48) FriOO eggs 17.9 (S.49) Pork 16.9 (5.47)
Eggs-boiled 22.0 (S.87) Pork 17.9 (5.49) Fish-non battered IS.0 (4.85)
Other beefcuts 20.3 (S.4I) High fat natural cheese 12.7 (3.90) Ground beef 12.0 (3.88)
MixOO bread dishes 19.0 (5.07) Mixed egg dishes 11.5 (3.5J) Organ meats 11.7 (3.79)
Total 202 (53.9) Total 171 (52.6) Total 173 (56.0)
MeaD IDtake 375 mg MeaD IDake J26mg MeaD IDtake 309 mg

Total Whole grain yeast breads 1.54 (8.90) Whole grain yeast breads 2.06 (11.4) Whole grain yeast breads 2.66 (16.0)
Dietary Low fiber cold cereals 1.44 (8.32) Non-orange non-citrus fruits 1.68 (9.33) Non-orange non-citrus 1.35 (8.13)

Flber(J) White semolina pasta 1.23 (7.11) Refined yeast breads 1.02 (5.67) fruits
Non-orange non-citrus fruits 1.14 (6.59) Low fiber cold cereals 0.98 (5.44) Potatoes-OOiled 1.15 (6.93)
RefinOO yeast breads 0.79 (4.57) Potatoes-OOHOO 0.95 (5.28) Refined yeast breads 0.87 (5.24)
Potatoes-boiled 0.76 (4.39) White semolina pasta 0.73 (4.06) Hot cereals 0.75 (4.52)
Other green vegetables 0.70 (4.05) Salty snacks 0.72 (4.00) High fiber cold cereals 0.69 (4.16)
Mixed pasta dishes 0.65 (3.76) Other green vegetables 0.63 (3.50) Low fiber cold cereals 0.61 (3.67)
Mixed legume dishes 0.59 (3.41) High fiber cold cereals 0.60 (3.33) White semolina pasta 0.61 (3.67)
Total 8.84 (51.1) Total 9.37 (52.1) Other green vegetables 0.60 (3.61)
Mean IDtake 17.3 g Mean latake 18.0 g Total 9.29 (56.0)

MeaD Intake 16.6g
Calelam High fat natural cheese 190 (14.5) 2% Milk 122 (12.5) 2% Milk 129 (14.8)
(mg) 2% Milk 184 (14.1) High fat natural cheese 93.3 (9.57) Skim milk 75.5 (8.69)

1% Milk 114 (8.72) 1% Milk 93.2 (9.56) High fat natural cheese 60.1 (6.92)



• • •
Calcium Skim milk 94.9 (7.26) Skim milk 68.5 (7.03) 1% Milk 59.9 (6.89)
(ma) cOIIt'd Refined yeast breads 55.3 (4.23) Refined yeast breads 49.4 (5.07) Retined yeast breads 54.7 (6.29)

Pizza (non ''vegetarian'') 42.4 (3.24) Wholemilk 28.7 (2.94) Whole grain yeast breads 30.6 (3.52)
High fat processed cheese 35.9 (2.75) High fat processed cheese 24.3 (2.49) lee creamslftozen yogourts 24.0 (2.76)
Total 717 (54.9) Total 479 (49.1) Total 434 (49.9)
Meaalatake 1307 mg Meaalatake 975 mg Me.alatake 869 ma

'olate Citrus fruit juice 43.7 (13.0) Citrus fruit juice 33.2 (10.9) Lettucelgreenslcabbage 26.4 (9.01)
(nq) Pizza (non ''vegetarian'') 18.6 (5.55) Lettucelgreenslcabbage 23.6 (7.76) Citrus fruit juice 23.1 (7.88)

Refined yeest breads 17.4 (5.19) Retined yeast breads 16.1 (5.30) Whole grain yeast breads 19.1 (6.52)
Lettucelgreenslcabbage 13.7 (4.09) Other green vegetables 14.5 (4.77) Retined yeast breads 16.7 (5.70)
Other green vegetables 12.9 (3.85) Whole grain yeast breads 14.4 (4.74) Cotfeeltea 13.4 (4.57)
Legumes 12.8 (3.82) Legumes 10.5 (J.45) Citrus fruits 11.9 (4.06)
Beer 12.3 (3.67) Citrus fruits 10.4 (3.42) Legumes Il.2 (3.82)
Whole grain yeast breads 12.0 (3.58) Pizza (non ''vegetarian'') 9.48 (3.12) Other green vegetables 11.0 (3.75)
Low fiber cold cereals Il.2 (3.34) Non-orange non-citrus fruits 8.96 (2.95) Organ meals 10.3 (3.52)
Nutslseeds Il.0 (3.28) Coffeeltea 8.91 (2.93) Pizza (non "vegetarian") 9.76 (3.33)
Citrus fruits 7.78 (2.32) Beer 8.73 (2.87) Beer 8.46 (2.89)
Total 173 (51.6) Total 159 (52.3) Total 161 (54.9)
Me.a latake 335 mcg Meaa (atake 304 mcg Me.alatake 293 mcg

1I'0Il Low fiber cold cereals 2.27 (10.4) Low tiber cold cereals 1.86 (10.0) Refined yeast breads 1.75 (10.4)
(....) Refined yeast breads 2.11 (9.68) Retined yeast breads 1.78 (9.57) Whole grain yeast breads 1.38 (8.17)

White semolina pasta 1.13 (5.18) Whole grain yeast breads 1.06 (5.70) Low fiber cold cereals 1.37 (8.11)
Mixed pasta dishes 1.08 (4.95) Other beefcuts 0.88 (4.73) Other beefcuts 0.65 (3.85)
Whole grain yeast breads 0.88 (4.04) White semolina pasta 0.70 (3.76) White semolina pasla 0.60 (3.55)
Ground beer 0.81 (3.72) Cakeslcookies 0.66 (3.55) Potatoes-boiled 0.52 (3.08)
Other beefcuts 0.81 (3.72) Ground beef 0.64 (3.44) Hot cereals 0.48 (2.84)
Hamburgerslcheeseburgers 0.63 (2.89) Chicken 0.50 (2.69) High fiber cold cereals 0.47 (2.78)
Meal replacements 0.59 (2.71) Potatoes-boiled 0.42 (2.26) Coffeeltea 0.41 (2.43)
Mixed bread dishes 0.53 (2.43) Non milk based soups 0.37 (1.99) Ground beef 0.41 (2.43)
Cakeslcookies 0.52 (2.39) CaITee/tea 0.36 (1.94) Retined quick breads 0.41 (2.43)
Total Il.4 (52.3) Mixed pasta dishes 0.36 (1.94) Cakeslcookies 0.39 (2.31)
Me.a (alake 21.8 mg Total 9.59 (51.6) Total 8.84 (52.3)

Meaa latake 18.6 mg Meaa latake 16.9 mg
Ziae Ground beef 1.85 (10.9) Other beefcuts 2.09 (13.7) Other beercuts 1.45 (11.6)
(ma) Other beer cuts 1.67 (9.82) Ground beef 1.46 (9.54) Ground beef 0.90 (7.20)
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Zinc Mixed pasta dishes 0.83 (4.88) Chicken 0.79 (5.16) Whole grain yeast breads 0.72 (5.76)
(ma) coat'd High fat natural cheese 0.82 (4.82) Pork 0.59 (3.86) Pork 0.63 (S.04)

Hamburgers/cheeseburgers 0.62 (3.65) Whole grain yeast breads 0.56 (3.66) Chicken 0.55 (4.40)
2% Milk 0.59 (3.47) Gravies/non milk sauces 0.55 (3.59) Lunchmeats 0.44 (3.52)
Chicken 0.54 (3.18) Refined yeast breads 0.43 (2.81) Refined yeast breads 0.42 (3.36)
Refined yeast breads 0.50 (2.94) High fat natural cheeses 0.40 (2.61) 2% Milk 0.41 (3.28)
Low fiber cold cereals 0.47 (2.76) 2% Milk 0.39 (2.55) Non milk based soups 0.30 (2.40)
Whole grain yeast breads 0.46 (2.71) Lunchmeats 0.34 (2.22) Sausages 0.29 (2.32)
White semolina pasta 0.42 (2.47) Low fiber cold cereals 0.32 (2.09) Nutslseeds 0.29 (2.32)
Total 8.77 (51.6) Total 7.92 (51.8) Total 6.40 (51.2)
Mean Intake 17.0 mg Mean latake 15.3 mg Mean latake 12.5 mg

Vit A Carrots 628 (42.1) Carrots 633 (43.2) Carrots 431 (30.2)
(RE) 2% Milk 86.2 (5.78) Organ meats 97.7 (6.67) Organ meats 215 (15.0)

High fat natural cheeses 79.5 (5.33) 2% Milk 56.8 (3.88) Soft margarine 86.3 (6.04)
1% Milk 54.5 (3.66) 1% Milk 44.7 (3.05) Sausages 63.3 (4.43)
Skim milk 46.8 (3.14) Soft margarine 43.7 (2.98) 2% Milk 60.4 (4.23)
Mixed vegetables 32.2 (2.16) Lettucelgreenslcabbage 41.7 (2.85) Leuuce/greenslcabbage 50.2 (3.51)
Total 927 (62.2) Total 918 (62.7) Total 906 (63.4)
Mean latake 1491 RE Mea. Iatake 1464 RE MeaaIDtake 1429 RE

Vite Citrus fruit juice 53.0 (26.6) Citrus fruit juice 41.8 (27.7) Citrus fruit juice 32.6 (23.6)
(l1li) Fruit drinksljuice-drinks 27.9 (14.0) Citrus fruits 18.8 (12.S) Citrus fruits 21.4 (15.S)

Non citrus fruit juice 27.2 (117) Other green vegetables 10.9 (7.22) Other green vegetables 14.7 (10.7)
Other green vegetables 17.1 (8.6) Fruit drinks/juice-drinks 9.77 (6.47) Fruit drinksljuice-drinks 7.93 (5.7S)
Citrus fruits 13.9 (6.98) Non-citrus fruit juice 7.98 (S.28) Potatoes-boiled 7.29 (S.28)
Other dark yellow/orange 5.46 (2.74) Non-orange non-citrus fruits 7.66 (S.07) Non-orange non-citrus 6.01 (4.36)
vegetables Total 96.9 (64.2) fruits
Total 145 (72.9) Mean Intake 151 mg Total 89.9 (65.1)
Meaa IDtake 199 ma MeaD latake 135 mg
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'1IIerIr~ . ' ..... ll-34yn MeIa(%) , .....35-49yn .... (%) ' .....5N5J11 .. ·M..(") ..
"....... N-2I6 "-459 N" . ,
EDel'JY Retined yeast breads 136 (7.02) Retined yeast breads 113 (6.21) Retined yeast breads 109 (6.46)
(ldloc.i.) Carbonated beverages 70.5 (3.64) Cakeslcookies 68.7 (3.78) Cakeslcookies 84.7 (5.02)

Sally snacks 59.0 (3.04) Whole grain yeast breads 58.9 (3.24) Whole grain yeast breads 69.1 (4.10)
Chicken 56.3 (2.91) Chicken 56.4 (3.10) Non-orange non-citrus fruits 59.4 (3.52)
Cakeslcookies 53.4 (2.76) Retined quick breads 51.9 (2.85) Chicken 51.8 (3.07)
White semolina pasta 50.4 (2.60) Non-orange non-citrus fruits 51.6 (2.84) Pieslpastries 49.9 (2.96)
Low tiber cold cereals 49.3 (2.54) High fat natural cheese 47.2 (2.59) Potatoes-boiled 45.7 (2.71)
Citrus fruit juice 48.9 (2.52) White semolina pasta 47.2 (2.59) White semolina pasta 45.5 (2.70)
Mixed pasta dishes 43.9 (2.27) Other beefcuts 41.4 (2.28) Citrus fruit juice 41.6 (2.47)
Mixed chicken dishes 42.5 (2.19) White rice 40.2 (2.21) 2% Milk 40.4 (2.39)
Fried potatoes 42.3 (2.18) Carbonated beverages 39.8 (2.19) Retined quick breads 36.0 (2.13)
Whole grain yeast breads 40.8 (2.11) Low fiber cold cereals 39.7 (2.18) Other beefcuts 34.4 (2.04)
Fruit drinksljuice-drinks 39.5 (2.04) Sally snacks 37.5 (2.06) Sugarsljamslsyrups 33.4 (1.98)
Retined quick breads 39.0 (2.01) Citrus fruit juice 36.4 (2.00) Ground beer 32.1 (1.90)
2% Milk 38.6 (1.99) Mixed pasta dishes 35.3 (1.94) Mixed pasta dishes 30.0 (1.78)
High rat natural cheese 37.2 (1.92) Pieslpastries 35.3 (1.94) High fat natural cheese 28.5 (1.69)
Chocolate 36.8 (1.90) Potatoes-boiled 34.9 (1.92) Carbonated beverages 28.4 (1.68)
Non-orange non citrus fruits 36.6 (1.89) 2% Milk 34.7 (1.91) lce creamslfrozen yogourts 26.4 (1.56)
Pieslpastries 36.3 (1.87) Ground beef 33.2 (1.83) Pork 25.5 (1.51)
Ground beef 35.1 (1.81) Pork 28.3 (1.S6) Low fiber cold cereals 23.8 (1.41)
Tcal 992 (51.2) Toml 932 (51.2) Toml 896 (S3.1)
Me.D IDtake 1938 kcal MelD Intake 1819 kcal Me.n Intlke 1687 kcal

C.rbobydnte Refined yeast breads 24.5 (9.2S) Refined yeast breads 20.9 (8.82) Refined yeast breads 19.8 (8.72)
(1) Carbonated beverages 17.9 (6.75) Non-orange non-citrus &uits 12.9 (5.44) Non-orange non-citrus fruits 14.2 (6.26)

Citrus fruit juices Il.5 (4.34) Whole grain yeast breads 11.2 (4.73) Cakeslcookies 13.1 (S.77)
Low fiber cold cereals 10.1 (3.81) Cakeslcookies 10.4 (4.39) Whole grain yeast breads 13.0 (5.73)
White semolina pasta 10.1(3.81) Carbonated beverages 10.1 (4.26) Potatoes-boiled 10.6 (4.67)
Fruit drinks/juice drinks 9.94 (3.75) White semolina pasta 9.48 (4.00) Citrus fruit juice 9.81 (4.32)
Non-orange non-citrus fruits 8.81 (3.32) White rice 8.79 (3.71) White semolina pasta 9.11 (4.01)
Sally snacks 8.02 (3.03) Citrus fruit juice 8.57 (3.62) Sugarsljamslsyrups 8.76 (3.86)
Sugarsljamslsyrups 7.91 (2.98) Low fiber cold cereals 8.11 (3.42) Carbonated beverages 7.23 (3.19)
Cakeslcookies 7.87 (2.97) Potatoes-boiled 8.08 (3.41) Pieslpastries 6.65 (2.93)
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Carbolaydnte Whole grain yeast breads 7.83 (2.95) Refined quick breads 7.72 (3.26) Refined quick breads 5.07 (2.23)
(a) coat'd White rice 7.49 (2.83) Sugarsljamslsyrups 7.32 (3.09) Citrus fruits 4.89 (2.15)

Total 132 (49.8) Total 124 (52.3) Total 122 (53.7)
MeaD I.take 265 g MeaD IDtake 237 g Mea.l.take 277 g

Protei. Chicken 8.73 (11.5) Chicken 8.66 (11.4) Chicken 7.54 (10.6)
00 Refined yeast breads 4.28 (5.66) Other beefcuts 5.12 (6.76) Other beefcuts 4.84 (6.83)

Other beefcuts 3.96 (5.24) Refined yeast breads 3.63 (4.80) Refined yeast breads 3.43 (4.84)
Ground bœf 183 (5.07) Ground bœf 3.40 (4.49) Ground beef 128 (4.63)
Park 3.38 (4.47) Pork 3.23 (4.27) Pork 3.02 (4.26)
Mixed chicken dishes 2.63 (3.48) High fat natural cheese 111 (4.11) 2% Milk 2.71 (3.82)
2% Milk 2.59 (3.42) Fish-non battered 3.00 (3.96) Whole grain yeast breads 2.66 (3.75)
1% Milk 2.40 (117) 2% Milk 2.33 (3.08) Fish-nonbattered 2.51 (3.54)
High fat natural cheese 2.38 (3.15) Whole grain yeast breads 2.26 (2.99) Turkey 1.95 (2.75)
Skim milk 1.95 (2.58) Skim milk 1.74 (2.30) High fat natural cheese 1.79 (2.52)
Pizza (non "vegetarian") 1.92 (2.54) Mixed chicken dishes 1.73 (2.29) Skim milk 1.74 (2.45)
T....I 38.1 (50.4) Total 38.2 (50.5) Total 35.5 (50.1)
Mea.IDlake 75.6g Me•• I.lake 75.7g Mea.l.lake 70.9g

Total fa. High fat natural cheese 3.01 (4.69) High fat natural cheese 3.76 (6.05) Cakeslcookies 3.29 (5.93)
(1) Salty snacks 2.65 (4.13) Cakeslcookies 2.83 (4.55) Pieslpastries 2.40 (4.32)

Mixed chicken dishes 2.52 (3.93) Oils 2.56 (4.12) Soft margarine 2.31 (4.16)
Cakeslcookies 2.29 (3.57) Soft margarines 2.44 (3.92) High fat natural cheese 2.29 (4.13)
Soft margarine 2.27 (3.54) Other beefcuts 2.16 (3.47) Chicken 2.17 (3.91)
Refined yeast breads 2.18 (3.40) Chicken 2.16 (3.47) Ground beer 2.01 (3.62)
Chicken 2.10 (3.27) Ground beef 2.07 (3.33) Butter 1.70 (3.06)
Ground beef 2.10 (3.27) Sally snacks 1.83 (2.94) Refined yeast breads 1.68 (3.03)
Chocolate 1.97 (3.07) Refined quick breads 1.80 (2.89) Oïls 1.58 (2.85)
Fried potatoes 1.93 (3.01) Saiad dressing 1.78 (2.86) 2% Milk 1.56 (2.81)
Hamburgerslcheeseburgers 1.80 (2.80) Pieslpastries 1.74 (2.80) Other beefcuts 1.53 (2.76)
Butter 1.79 (2.79) POlk 1.61 (2.59) Refined quick breads 1.41 (2.54)
Mixed pasta dishes 1.64 (2.55) Refined yeast breads 1.50 (2.41) Pork 1.40 (2.52)
Pieslpastries 1.62 (2.52) Mixed chicken dishes 1.47 (2.36) (ce creamslfrozen yogourts 1.33 (2.40)
Refined quick breads 1.50 (2.34) Butter 1.46 (2.35) Nutslseeds 1.19 (2.14)
2% Milk 1.49 (2.32) Mixed pasta dishes 1.39 (2.23) Lunchmeats 1.16 (2.09)
Total 32.9 (51.2) Total 30.4 (48.9) Total 29.0 (52.3)
MeaD latake 64.2g Me.a 1.t8ke 62.2g Mean Int8ke 55.5 g
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Satarated f.t High fat natural cheese 1.92 (8.97) High fat natural cheese 2.40 (11.8) High fat natural cheese 1.46 (8.11)
(g) Butter 1.11 (5.19) Butter 0.91 (4.48) Butter 1.05 (5.83)

Chocolate 1.03 (4.81) Cakeslcookies 0.83 (4.09) Cakeslcookies 0.98 (5.44)
2% Milk 0.93 (4.35) 2% Milk 0.83 (4.09) 2%Milk 0.97 (5.39)
Ground beef 0.77 (3.60) Other beefcuts 0.83 (4.09) Ground beef 0.79 (4.39)
Hamburgerslcheeseburgers 0.72 (3.36) Ground beef 0.82 (4.04) (ce creamslfrozen yogourts 0.76 (4.22)
Cakeslcookies 0.67 (3.13) Chicken 0.60 (2.96) Chicken 0.59 (3.28)
(ce creamslfrozen yogourts 0.65 (3.04) (ce creamslfrozen yogourts 0.58 (2.86) Other beefcuts 0.58 (3.22)
Mixed chicken dishes 0.64 (2.99) Pork 0.57 (2.81) Pieslpastries 0.54 (3.00)
Fried potatoes 0.61 (2.85) Chocolate 0.52 (2.56) High fat processed cheese 0.52 (2.89)
Retined yeast breads 0.60 (2.80) Sausages 0.47 (2.32) Pork 0.50 (2.78)
Chicken 0.58 (2.71) Wholemilk 0.45 (2.22) Refined yeast breads 0.44 (2.44)
Other beefcuts 0.53 (2.48) Lower fat cream «=15%) 0.45 (2.22) Chocolate 0.42 (2.33)
Total 10.76 (50.3) Total 10.3 (50.7) Total 9.60 (53.3)
M.afatake 21.4 g Meaa fatake 20.3 g Me.alDtake 18.0 i

Cholesterol Egg-boiled 29.2 (13.6) Chicken 25.7 (11.6) Eggs-boiled 30.9 (14.6)
(l1li) Chicken 25.3 (11.8) Eggs-boiled 20.0 (9.01) Chicken 22.8 (10.8)

Ground beef 10.9 (5.07) Other beefcuts 12.5 (5.63) Other beefcuts Il.6 (5.47)
High fat natural cheese 9.89 (4.60) High fat natural cheese 12.1 (5.45) Mixed egg dishes Il.4 (5.38)
Other beefcuts 9.76 (4.54) Mixed egg dishes 12.0 (5.41) Fried eggs 11.3 (5.33)
Pork 9.30 (4.33) Fried eggs 11.0 (4.95) Ground beef 9.50 (4.48)
Mixed chicken dishes 9.17 (4.27) Ground beef 9.83 (4.43) Pork 8.51 (4.01)
Mixed egg dishes 6.34 (2.95) Pork 9.61 (4.33) High fat natural cheese 7.44 (3.51)
Total 110 (51.2) Total 101 (45.5) Total 113 (53.3)
M.afatake 215 mg MeaD .atake 222 mg Me.alDtake 212mg

Total Dletlry Whole grain yeast breads 1.09 (8.45) Whole grain yeast breads 1.46 (10.4) Whole grain yeast breads 1.64 (11.0)
Flller Non-orange non-citrus fruits 1.03 (7.98) Non-orange non-citrus fruits 1.44 (10.3) Non-orange non-citrus fruits 1.59 (10.7)
(g) Low tiber cold cereals 0.73 (5.66) Low fiber cold cereals 0.75 (5.36) High fiber cold cereals 1.06 (7.11)

Salty snacks 0.72 (5.58) Potatoes-boiled 0.68 (4.86) Potatoes-boiled 0.86 (5.77)
Refined yeast breads 0.62 (4.81) High fiber cold cereals 0.62 (4.43) Carrots 0.60 (4.03)
Potatoes-boiled 0.62 (4.81) Sally snacks 0.55 (3.93) Citrus fruits 0.57 (3.83)
White semolina pasta 0.55 (4.26) Refined yeast breads 0.53 (3.79) Other green vegetables 0.56 (3.76)
Citrus fruits 0.50 (3.88) Other green vegetables 0.51 (3.64) Retined yeast breads 0.53 (3.56)
High fiber cold cereals 0.47 (3.64) Carrots 0.48 (3.43) White semolina pasta 0.49 (3.29)
Citrus fruit juice 0.31 (2.40) Wh ite semolina pasta 0.48 (3.43) Other root vegetables 0.48 (3.22)
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Tobil Dlelary Total 6.64 (51.5) Total 7.50 (53.7) Total 8.38 (56.2)
Ftber cOIIt'd MeaaIalake 12.9g Meaa lalake 14.0 g Meaalatake 14.9 g
Calcium 2% Milk 94.7 (11.6) High fat natural cheese 89.8 (11.4) 2% Milk 99.2 (13.3)
<11II) 1% Milk 89.6 (1 1.0) 2% Milk 85.2 (10.8) Skim milk 63.2 (8.47)

Skim milk 70.6 (8.68) 1% Milk 64.4 (8.18) 1% Milk 53.0 (7.10)
High fat natural cheese 68.3 (8.40) Skim milk 63.0 (8.01) High fat natural cheese 52.4 (7.02)
Refined yeast breads 38.7 (4.76) Refined yeast breads 34.7 (4.41) Refined yeast breads 34.1 (4.57)
Yogourt <1% MF 21.7 (2.67) Whole milk 25.1 (3.19) Water 22.0 (2.95)
Water 20.6 (2.53) Water 23.4 (2.97) Whole grain yeast breads 20.3 (2.72)
Total 404 (49.7) Total 386 (49.0) T....I 344 (46.1)
Meaa lalake 813 mg MeaaIatake 787 mg Mea.latake 746 ma

'Glate Citrus fruit juice 33.3 (14.9) Lettucelgreenslcabbage 35.0 (14.5) Lettucelgreenslcabbage 31.0 (12.6)
(IIICI) Lettucelgreenslcabbage 17.6 (7.86) Citrus fruit juice 22.6 (9.38) Citrus fruit juice 26.7 (10.9)

Refined yeast breads 12.6 (5.63) Other green vegetables 12.3 (5.10) Coffeeltea 13.5 (5.49)
Citrus fruits 8.94 (3.99) Coffee/tea 11.7 (4.85) Other green vegetables 12.2 (4.96)
Pizza (non "vegetarian") 8.44 (3.77) Refined yeast breads 11.3 (4.69) Whole grain yeast breads 11.8 (4.80)
Whole grain yeast breads 7.63 (3.41) Whole grain yeast breads 10.3 (4.27) Citrus fruits 11.6 (4.72)
Low fiber cold cereals 7.04 (3.14) Citrus fruits 8.82 (3.66) Refined yeast breads 10.7 (4.35)
Legumes 6.44 (2.88) Non-orange non-citrus fruits 6.35 (2.63) Non-orange non-citrus fruits 8.00 (3.25)
Coffeeltea 6.39 (2.85) Pizza (non "vegetarian") 5.84 (2.42) Other root vegetables 7.13 (2.90)
Salty snacks 5.03 (2.25) Other root vegetables 5.42 (2.25) Pizza (non '~egetarian") 5.45 (2.22)
Non-orange non-citrus fruits 4.69 (2.09) Other botanical fruitslflowers.. 4.83 (2.00) Potatoes·boiled 4.93 (2.00)
Total 118 (52.7) Total 134 (55.6) Total 143 (58.1)
Meaa lalake 224 mca Mea.IBlake 241 mcg Meaa lalake 246 mcg

lroa Low fiber cold cereals 1.55 (1 1.2) Refined yeast breads 1.27 (9.62) Refined yeast breads 1.16 (8.92)
(mq) Refined yeast breads 1.42 (10.3) Low fiber cold cereals 1.02 (7.73) Whole grain yeast breads 0.90 (6.92)

Whole grain yeast breads 0.54 (3.91) Whole grain yeast breads 0.76 (5.76) Low fiber cold cereals 0.68 (5.23)
White semolina pasta 0.51 (3.70) Other beefcuts 0.49 (3.71) High fiber cold cereals 0.63 (4.85)
Other beefcuts 0.40 (2.90) White semolina pasta 0.47 (3.56) Cakesloookies 0.49 (3.77)
Ground beef 0.36 (2.61) Refined quick breads 0.41 (3.11) Other beefcuts 0.48 (3.69)
Mixed pasta dishes 0.33 (2.39) Lettucelgreenslcabbage 0.37 (2.80) White semolina pasta 0.46 (3.54)
Chicken 0.33 (2.39) Cakeslcookies 0.36 (2.73) Potatoes-boiled 0.34 (2.62)
Refined quick breads 0.32 (2.32) Coffeeltea 0.33 (2.50) Lettucelgreenslcabbage 0.33 (2.54)
Potatoes-boiled 0.31 (2.25) Ground beef 0.33 (2.50) Hot cereals 0.33 (2.54)
Hamburllerslcheeseburgers 0.31 (2.25) Chicken 0.33 (2.50) Coffeeltea 0.32 (2.46)
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lroa Cakeslcookies 0.30 (2.17) High fiber cold cereals 0.32 (2.42) Ground beef 0.32 (2.46)
(aq)coat'd High fiber cold cereals 0.28 (2.03) Potatoes·boiled 0.30 (2.27) Chicken 0.29 (2.23)

Total 6.96 (50.4) Total 6.76 (51.2) Total 6.73 (51.8)
MeaD latake 13.8 mg MeaD latake 112 mg MelD IDtake 13.0 ma

ZiDe Other beefcuts 0.93 (8.86) Other beefcuts 1.14(11.1) Other beefcuts 1.04 (10.7)
(mg) Ground beef 0.84 (8.00) Ground beef 0.74 (7.18) Ground beef 0.72 (7.43)

Chicken 0.44 (4.19) Chicken 0.47 (4.S6) Whole grain yeast breads 0.47 (4.85)
Seafood·non battered 0.42 (4.00) Whole grain yeast breads 0.40 (3.88) Chicken 0.44 (4.54)
Refined yeast breads 0.34 (3.24) High fat natural cheese 0.36 (3.50) Water 0.33 (3.41)
2% Milk 0.30 (2.86) Water 0.35 (3.40) 2% Milk 0.32 (3.30)
Hamburgers/cheeseburgers 0.30 (2.86) Pork 0.32(3.11) Refined yeast breads 0.29 (2.99)
Pork 0.30 (2.86) Refined yeast breads 0.29 (2.82) Pork 0.28 (2.89)
High fat natural cheese 0.30 (2.86) 2% Milk 0.27 (2.62) High fat natural cheese 0.22 (2.27)
Water 0.30 (2.86) Gravies 0.24 (2.33) Seafood-non battered 0.21 (2.17)
Low fiber cold cereal 0.29 (2.76) Lunchmeats 0.21 (2.04) Skim milk 0.20 (2.06)
Whole grain yeast breads 0.29 (2.76) Skim milk 0.20 (1.94) Non milk based soups 0.18 (1.86)
1% Milk 0.28 (2.67) 1% Milk 0.20 (1.94) High fiber cold cereals 0.18 (1.86)
T..... 5.33 (50.8) Total 5.19 (50.4) Total 4.88 (50.4)
MeaD latake 10.5 mg MeaalDtake 10.3 mg M.aalatake 9.69 mg

Vit A . Carrots 310 (29.4) Carrots 503 (42.6) Carrots 609 (47.8)
(RE) Sausages 126 (11.9) Lettu~greens/cabbage 76.9 (6.51) Lettucelgreenslcabbage 66.0 (5.18)

2% Milk 44.3 (4.20) Organ meats 40.0 (3.39) Other orange vegetables 57.5 (4.51)
1% Milk 43.0 (4.07) 2% Milk 39.8 (3.37) 2% Milk 46.3 (3.63)
Lettu~greenslcabbage 42.6 (4.03) Other dark yellow/orange veg 38.4 (3.25) Mixed vegetables 35.7 (2.80)
Non milk based soups 37.5 (3.55) High fat natural cheese 34.1 (2.89) Skim milk 31.0 (2.43)
Total 603 (S7.1) Total 732 (62.0) Total 846 (66.4)
Meaa latake 1056 RE Meaa latak. 1181 RE Mela IDtake 1275 RE

Vite Citrus fruit juice 41.7 (31.1) Citrus fruit juice 30.4 (22.9) Citrus fruit juice 34.7 (25.1)

<11II> Citrus fruits 16.1 (12.0) Citrus fruits 16.4 (12.3) Citrus fruits 21.4 (15.5)
Fruit drinksljuice drinks 13.1 (9.78) Other green vegetables 12.9 (9.70) Other green vegetables Il.9 (8.62)
Non-citrus fruit juice 9.95 (7.43) Fruit drinksljuice drinks 9.12 (6.86) Non-orange non-citrus fruit 8.65 (6.27)
Other green vegetables 7.18 (5.36) Non-orange non citrus fruits 7.38 (S.SS) Fruit drinksljuice drinks 6.09 (4.41)
Other dark yellowl orange veg 5.27 (3.93) Lettucelgreenslcabbage 6.51 (4.89) Lettu~greenslcabbage 6.05 (4.38)
Total 93.3 (69.6) Total 82.7 (62.2) Total 88.8 (64.3)
Meaa latake 134 mg MeaD latake 133 mg MelD latlke 138mg
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APPENDIXE



SOCIODEMOGRAPHIC QUESTIONNAIRE

DETERMINAnoN OF THE FOOD AND NUTRIENT INTAKE OF CANADIANS

• Enumeration Area

Respondent Humber:

Age Group:

NMIe

Adult 0 Child 1

Date oflnterview: _

Language of Interview:

Respondent Gender:

English 1

Male 1

French 2 Other 3: _

Female 2
(non·pregnant)

-----d m
Day of the Week: oSunday 1 Monday 2 Tuesclay 3 Wednesday

4 Thursday 5 Friday 7 saturday
Time Interview Started: _

m

•
1.

2.

Ta beIIin. 1would Ilke ta ak you aome aeneral questions lIbout VOU

ln what countrywere you bom1 _

• Country ofOfirin code sheet

Please tell me your civil status:
1 Single 3 Widowed
2 Married/Common law 4 OivorcedlSeparated

3.

4.

5.

8.

And your birth date1 ....... _
calculate age to cIosest yesr _

What is the last grade of schooling you completed1
1 Elementary incomplete 5 TechnicallTrade school
2 Elementary complete 6 Junior collegelCEGEP
3 Secondary incomplete 7 University
4 Secondary complete 8 Post-graduate education

Do you amoke more than live (5) cigarettes a dey?
1 Yes 2 No

ln general, compered ta people of your age. would you say your health is
1 Excellent 2 Very Good 3 Gooc:I 4 Fair 5 Poor

------d m y

Whal is yeur height ;

What is your weight ,

_________Ctn

_________kg ___e_
• 7. How many people live here on a ragular basïs? _

Be sure ta include yourself.
,
How manyare:
< 13y.o. _ 13-17 _ 18-85 _ >85 _



FOOD HABITS OF CANADIANS

.espoDdent ##
Name

Day of tbe Week: 1 2

M T

Date:
Day

3

W

4

T

MOllah

5

F

6

S

o
s

00 DO 0

o
DODO

24-800 BCALL

Time Food Source* Code Description ofFood Eatea and How Prepared Amount Eatea

water

supplemcnt(s):

• Where food came from. such as home. restaurant, takeout, delivery ctc.


