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AN EVALUATION OF THE ABILITY OF FOOD GUIDES TO RECOMMEND

A DiTTARY INTAKE WHICH UJILL I4EET THE I975 CANADIAN

DIETARY STANDARD RECOMMENDATION FOR IRON

Twenty-four hour dietary intakes were collected from a non-

random samp'le of 2,925 vo'lunteers part'icipat'ing in ReNu, a recreation-

nutrition project. These indÍviduals were classified into the ten

phys'iological groups outlined in the 1975 Canadian Dietary Standard

for iron. The individuals' dÍetary intake was given a score in each of

the four Food Groups of the ReNu Food Guide. Then the milligrams of

iron contained in each dietary intake were calculated. A regression

equation was developed using the four Food Group scores as the indep-

endent x varíables, and the mj1'ligrams of iron contained in the diet

as the dependent y variable. The average miììigrams of iron contained

in a djet includinq the recommended number of servings of foods in

each of the four Food Groups was predicted, using the regression equa-

tion, for each of the ten physiological groups. These calculations

were performed to determine if a diet including the food consumption

recommendations of the Food Guide would subsequently contain an aver-

age iron level which meets the recommendations of the 1975 Canadian

D'ietary Standard. The predictions jndicated that only the diets of

adult men and adult women over 50 years of age including the recom-

mended foods would supply an average iron level which meets the .l975

Canadian D'ietary Standard. The diets of the other physiologica'l groups

were predicted to contain an average iron level below the 1975 Canadian

Dietary Standard. The physìo1ogica1 groups that were predicted to be



least able to meet their iron recommendations were adult women under

50 years of age, and adolescents, especially female. If these groups

are unable to meet their iron requirements by fol'lowing Food Guide

recommendations, then perhaps other means need to be Ínvestigated to

increase their dietary status
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INTRODUCTION

The aim of nutrition education is to teach the principles of

a well balanced díet. A well balanced diet could be defined as one which

contains the needed amounts of the essential nutrients. It includes

the kinds and amounts of foods which supply the needed quantity of the

essential nutrÍents. A food guide consists of foods with similar

nutrient content placed into groups, and then recommendations are made

concerning the number of servings of foods from each of the groups that

should be consumed by an individual in order that the required amount

of the essential nutrients is provided. The foods included in food

guides are labelled as protective foods, since they make the largest

contribution of essential nutrients to the diet. Food guides have

been developed to promote a pattern of food consumption which will en-

sure an adequate intake of nutrients and conform to existing patterns

of food use (McClinton et al., l97l). A food guide wil'l also ensure

uniformity in the advice g'iven to the pub'lic on the se,lection of foods

(lvlcClinton et al., l97l).

How useful have food guides been in meetjng these objectjves?

It is recognized that the amounts of foods recommended by the guide will

not meet the caloric needs of an individual (Stare and Mchlilliams, 1973).

The primary concern of this thesis is whether the food guide fulfjlls
its major objective of promoting d.pattern of food consumption which will

ensure an adequate intake of nutrients. Can an indivÍdual following the

recommendations of a food guide be guaranteed that he will receive all

the essential nutrients? This thesis examines this question by ìooking



at one nutrient, iron, in particular.

An inadequate iron intake is one of the most common dietary

deficiencies found in the world population. This d'ietary iron defi-

ciency is not limited to the underdeveloped areas of the world, but

is very prevalent in North America. Nutrition Canada (.1973), this

country's first national nutrition survey, reported the presence of

a w'idespread iron deficiency among both men and women. The survey

results specific to ManÍtoba were similar to the national sample

(Nutrition Canada, 1975). The dietary data for Manitoba indicated

that women and adolescents had onìy marginal intakes of iron with a

median intake ín the range of l0 to 15 milligrams, and only men had

adequate iron intakes well in excess of the recommended l0 milligrams

(Nutrition Canada, 1975).

A deficit of iron in the diet is not a recent problem. The

results of four Canadian Dietary Surveys conducted in 1939-40 reported

the existence of extensjve dietary deficiencies (Young, 1949). The

men surveyed had adequate levels of iron intake, but one-half of the

women and one-third of the children had iron intakes below 70% of the

,l939 Canadi an Dietary Standard (Young, 1949 ) .

The primary cause of this widespread dietary deficiency was

thought to be a lack of nutrition knowledge (McHenry, 1939a; McHenry

1939b; Pett,1942a). People did not seem to be able to select the

kinds and quantity of foods that would provide them with the needed

amounts of the essential nutrients. Therefore, an educational tool,

ín the form of a food guide, was developed to serve as a gu'ide to the

public in their food selection.

ì .,1..:'.'



The present widespread incidence of iron defic'iency wou'ld

indicate that either the public has not been consuming the foods re-

commended by the food guide, or else the reconmendatjons of the food

guide are inadequate, as far as iron is concerned. The latter has

been suggested as the more likely by Stare and McWilliams (.1973).

They state in their text that the consumption of food according to

the Basic Fourl will provide adequate amounts of nutrients with the

exception of iron and energy.

Canada's Food Guide is the food guide of this nation. It con-

sists of fjve food groupso and the recommended number of servjngs are

presented in Figure l. If Canada's Food Guide fulfills its obiective

of recommending a pattern of food consumption that will ensure an

adequate intake of nutrients, then individuals consuming the recom-

mended number of servings of foods in each of the Food Groups shou'ld

also be receiving the mill'igrams of iron recommended by the Canadian

Dietary Standard. The nutrient recommendations in the Canadian D'ietary

Standard cover the needs of the maiority of the population, therefore

consuming a level of jron recommended by the Canadian Dietary Standard

will make a dietary deficiency very un'likely.

A calculation of the iron content of a menu based on Canada's

Food Gujde recommendations should answerthis question. Table 1 presents

a menu for one day that includes the recommended number of servings

from each of the Food Groups. The iron content of this menu js cal-

culated to be nine milligrams. This intake is insufficient to meet the

I The Basic Four is the food guide of United States containing
four food groups.
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FIGURE I

CANADA'S FOOD GUIDE RECOMMENDATIONS

CANADA'S FOOD GUIDE
These Foods Are Good To Eat.

Eat Them Everyday For Health.

Have Three Meals Each Day.

MI LK

FRUIT

VEGETABLES

BREAD and
CEREALS

MEAT and
FI SH

Bread (with
One serving

Children (up to about ll years)
Adol escents
Adul ts
Expectant & Nursing Mothers

Two servings of fruit
source of Vitamin C

apple juice.

cups (20
cups (32
cups (12
cups (32

or juice including a satisfactory
such as oranges, tomatoes, vitamized

fl.oz.)
fl.oz.)
fl.oz.)
fl.oz. )

24
4
14
4

One serving of potatoes
Two servings of other vegtables, preferably yellow
or green and often raw.

butter or fortified margarine)
of whole grain cereal.

One serving of meat, fish or
Eat liver occasiona'l'ly.
Eggs, cheese, dried beans or
of meat.
In addition, eggs and cheese
a week.

poul try.

peas, may be

each at least

used in place

three times

VITAMIN D 400 International Units, for all growing persons
expectant and nursing mothers.

APPROVED BY THE CANADIAN COUNCIL ON NUTRITION, 196I

NUTRITION DIVISION, DEPT. NATIONAL HEALTH & WELFARE, CANADA

and



iron recommendations of the 1975 Canadian Dietary Standard for all

physiological groups except women over 50 years of age.

If liver was included jn the menu presented in Table I , the

iron content of the diet would be increased from nine milligrams to

fifteen milligrams. This level would,according to the 1975 Canadian

Dietary Standard, meet the needs of al 'l phys i o'l ogi cal groups.

0f course, the menu presented in Table I can be criticized

because it represents a very basic food intake which does not include

either additional servings of the recommended foods, or non-recommended

foods, such as cakes and cookies. It would most certainly not meet the

caloric needs of an individual. Including sufficient foods in the diet

to increase the caloric intake would increase the iron intake, as well.

Therefore, instead of looking at the iron content of menus written accord-

ing to Canada's Food Guide, it would be more appropriate to examine the

iron content of diets consumed by a sample of people. Examining the

types of foods eaten and the iron content would indicate whether the

consumption of a diet including the recommendations of Canada's Food

Guide would supply enough iron to meet the recommendations of the 1975

Canadian Dietary Standard

One sample, although non-random, of individuals for which this

type of dietary information was available was the samp'le of individuals

participating in 0penation ReNu. Operation ReNu is a recreation-nutri-

tion program sponsored by the Manitoba Department of Health and Social

Development. ReNu evaluated the physical fitness levels and dietary

status of Manitobans during the summers of 1973,1974,1975 and 1976.

This thesis utilizes the djetary data collected by the ReNu teams in

the summer months of June, July and August in the years 1974 and 1975.



TABLE I

A ONE DAY MENU BASED ON CANADA'S FOOD GUIDE

FooD rrEMS rRoN (MG)z

BREAKFAST 1/2 cup rolled oats 0.7

1/2 cup 2% nilk 0.05

1/2 cup orange iuice 0.50

50 gm. carrot sticks
1/2 cup 2% nilk

l

I SUPPER *3.602. roast beef

I boiled potato

57 gm. lettuce
1/2 cup broccoli
1/2 cup yoghurt

112 cup raspbemies

1.2

1-1/2o2. canned salmon 0.35

0.4

0.05

3.6

0.6

0.3
0.6

0 .05

0 .68

LUNCH lsandwich-2slicesbread
I tbsp. margarine

DAILY TOTAL 9.08

* If 3 oz.liver was substituted for the 3.6 oz. of roast beef' the
DAILY TOTAL would be increased to 15.48 milligrams.

2 Iron values according to Stare and McWill'iams, 1973.

i:., ,t-',;.t.,,i.
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On'ly the jnformation on individuals '13 years of age and older is

utilized. Another study by Barrett (1975) also utilized ReNu data

to investigate the relationship between obesity, caloríc intake,

and level of physical fitness.

Twenty-four hour recalls were collected from the ReNu part-

icipants and thenthe foods.l'isted in the Z4-hour recall were separated

into Food Gt'oups, and the dietary intake was given a score in each of

the Food Groups. The nutrient content of the Z4-hour dietary intakes

was calculated in order to determine the iron content. This calcula-

tion made it possible to determine if individuals attaining the des-

ired score in each of the Food Groups would in turn receive the number

of mi1'ligrams of iron recommended by the 1975 Canadian Dietary Stand-

ard.

l 
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REVIEhJ OF LITERATURE

The Canadían Dietary Standard makes recommendations for the

amount of energy and essential nutrients requjred dajly by the popul-

ation to meet the physio'logical needs of practically all hea'lthy per-

sons (Canadian Dietary Standard, .l975). The nutrient intake recom-

mendations of the Canadian Dietary Standard are aimed at population

groups, not índividuals. The Canadian Dietary Standard nutrient intake

recommendat'ions should not be used to assess the nutritional adequacy

of an individual's diet, since nutrient requirements vary for each in-

dividual . However, 'if an indìvidual's diet does meet the recommend-

ations of the Standard, there is only a small likelihood that a dietary

defj ciency coul d deve'lop.

The Canadìan Dietary Standard has been used to evaluate the

nutritional adequacy of diets. Comparison of dietary intakes to the

Standard requires that the nutrient content of the diet be calculated.

If Canada's Food Gujde could be used to assess the nutritional adequacy

of a diet, tíme consuming nutrient calculations could be omitted, It

would be easier to evaluate the foods of the diet against the Food

Guide, than to calculate the nutrient content and then compare these

results to the Canadian Dietary Standard. Before evaluating djetary

intakes with the Food Gujde, one would have to know if consum'ing the

recommended number of servings of foods from each of the food groups

would supply the nutrient ievels specified in the Canadian Dietary

Standard.

The fol'low'ing review of literature outlines the history of the

developmênt of the Canadian Dietary Standard and Canada's Food Gu'ide;

and the results of other investigators when these tools have been used

i :. .:.
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for evaluating dietary iron intakes.

The nutritional adequacy of the canadian diet became a con-

cern in the late 30's (fditorial Board, l94l). In .|938 the Depart-

ment of Pens'ions and National Health of Canada organized a Division

of Nutrition, and a Canadian Council on Nutrition was formed (Edit-

orial Board,1941; McHenry, 1941). Qne of the primary obiectives of

the Canadian Council on Nutrition was to secure accurate information

on the food habits of Canadians. Accordingly food consumption data

was collected from urban, low income Canadian families in the cities

of Halifax, Quebec, Toronto, and Edmonton (Editorial Board, 1941;

McHenry, 
.l939a). Informatjon was collected on food consumption and

money spent on food. There were no physical examinations nor labora-

tory tests.

It followed that the Canad'ian Council on Nutrition now needed

to approve a dietary standard so the food consumption data could be

evaluated for nutritional adequacy (McHenry, l94l). The Council con-

sidered the standards set forth by the Health Organization of the League

of Nations, but decided that these standards were not app'licable to

Canadians (Canadian Council on Nutrition, 1945; .McHenry' l94l). The

Council decided to draw.up a dietary standard."of their own based on

the available scÍentific information. This first Canadjan Dietary

Standard of .|939 
recommended an iron intake of five milligrams daily

for infants; ten milligrams for men and children' one to five years of

age; and fifteen milligrams for women and children, five to eighteen

years of age (McHenry, l94l; McHenry, 1939b).
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The 
.l939 

Canadian Dietary Standard was used to evaluate the

nutritjonal adequacy of the food consumption data of the four Canadian

Dietary Surveys conducted in 1939 to .l940. 
The dietary 'intakes were

judged to be inadequate if the iron level was less than 70 percent of

the daily intake recommendgd by the 'l939 Canadian Dietary Standard.

0n'ly a small percentage of the men had an inadequate iron intake, but

almost half of the adult women and about a third of the adolescents and

children had inadequate iron intakes (Patterson et al., l94l; Young,

1941; Hunter et al ., l94l; Sylvestre et al ., 1941:' Young, 1949). lnlhat

does comparing the dietary intakes to the Dietary Standard indicate?

The people who met the nutrient recommendations of the Standard are

not necessarily free from a deficiency, but they have the least like-

lihood of a nutrient defjciency.

The Council now wondered why dietary deficiencies should

exist jn a country where it was possible to secure an adequate diet

from existinq food sources (Editorial Board, 1941). The main factor

responsible for inadequate food intakes seemed to be a lack of nutri-

tional knowledge (tr{cHenry, 1939a; McHenry, 
.l939b; Editorial Board,

1939; Patterson et al., l94l; Sylvestre et al., l94l; Editorial Board,

l94l; Pett, 1942a; Pett, 1942b).

The Canadian Dietary Standard does not serve as a very

useful guide to the average citizen for his nutrient intake. The

dietary intake recommendations are expressed in terms of nutrients.

The scientific nutrjent recommendations of the Dietary Standard must

be translated into a language that can be better understood by the

public. Since the public is more fariliar wjth foods than nutrients,

recommendations are needed regarding what types and quant'itìes of
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foods should be consumed in order to guarantee an adequate nutrient

intake. This need for food consumption guidelines led to the devel-

opment of food guides.

Canada's first food guide, Canada's Food Rules3, was orig-

ina'lly issued 1n 1944 (Baxter, 1952; Canadian Council on Nutrition,

1g4g). Canada's Food Rules placed foods with similar nutrient content

togetherinto groups, and then recommended the number of servings of

food that should be eaten daily from each of the food groups. The

recommendations of Canada's Food Rules are presented in Figure 2.

Copies of Canada's Food Rules were published by the Federal

Government, and sent in bulk to Provincial Health Departments for dis-

tribution to the public. The usefullness of this food guide was never

evaluated. The Canadian Government gave the publ ic 26 years, from

1944 to 1970, to learn and practice the recommendations of the food

guide. Then in 1970, the Federal Government began conducting the

nation's first national nutritional survey, Nutrition Canada. The

aim of this study was to provide precise sc'ientific information on

the nutritional status of the Canadian population (t'lutrit'ion Canada,

1973). These results could be used to 'indicate if Canada's Food

Guide had been useful in'improving the nutrition knowledge and dietary

habits of the Canadian pubìic.

Nutttitionists collected Z4-hour food records from more than

19,000 Canadians of different ages, areas, and incomes (Nutrition

Canada, 1973). The nutrient content of the 24-hour dietary intakes

were calculated.

3 Canada's Food Rules were later revised and retitled as Canada's
Food Guide.
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FIGURE 2

CANADA'S FOOD RULES RECOMMENDATIONS

CANADA'S FOOD RULES

These Foods are Good to Eat.

East Them every day for Health.

Have at least Three Meals each Day.

I. MILK

Children (up to about '12 years).... .at least I pint
Adolescents... ..at least 1-l /2 pints
Adults at least 1/2 pint

2. FRUIT

One serving of citrus fruit or tomatoes or their juíces; and
one serving of other fru'it

3. VEGTABLES

At least one serving of potatoes; and
at least two servings of other vegtables, preferably leafy,
green or yellow and frequently raw.

4. CEREALS AND BREAD

One serving of whole gra'in cereal; and
at least four slices of bread (with butter or fortified
margari ne ) .

5. MEAT AND FISH

One serving of meat, fish,poultry, or n'r.eat alternates such as
dried beans, eggs and cheese.
Use LIVER frequent'ly. In addition:
EGGS and CHEESE at least three times a week each.
VITAMIN D - At'lêast 400 International Units daily for all
growing persons and expectant and nursing mothers.

Approved by the Canad'ian Council on Nutrition, .l950

Nutrition Divisjon, Department of National Health and Welfare, Ottawa.
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The results indicated that a deficit of iron in the diet is

more connîon among women than men (Nutrition Canada, 1973). Approx-

imately seventy-five percent of older adult women had less than desir-

able djetary intakes of iron (Nutrition Canada, 
.|973). Less than

twenty-five percent of young and middle-aged adult men and about th'irty-

three percent of older adult men had dietary intakes low jn iron (Nut-

rition Canada, 1973). I,nadequate iron intakes v,Jere more prevalent among

adolescent girls than boys. Seventy percent of adolescent girls and

fifty percent of adolescent boys had less-than-adequate and inadequate

dietary intakes.

In 1939 and 1940, Canadian Dietary Surveys also reported dietary

inadequacies in the nation. An educational tool in the form of Canada's

Food Rules was developed to promote a pattern of eating that would supply

the essential nutrients. Many years later, 'in .l973, dietary inadequacies

were still reported jn the nat'ion (Nutrition Canada, 1973). The devel-

opment of a food guide has not cured the problem. The occurrence Óf these

dietary inadequacies leads one to believe that people either are not

followjng the recommendations of the food guide, or people are fol1ow'ing

the guide, but the guide does not meet its obiective. In other words,

eating the recommended number of servings of food'in each of the food

groups will not guarantee that one will be receiving the level of iron

recommended by the Canadian Dietary Standard.

The ability of the Food Guide to reconrnend a pattern of food

consumption that will subsequently provide the level of nutrient con-

sumption recommended by the Dietary Standard has been investigated in

the past. In .1949, the Canadian Council on Nutrition used the recommen-

dations of the Food Guide to write two-week menus for a sedentary man

weighing 160 pounds. The average daily intake of nutrients was then
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calculated. A few years later, Baxter (1952) did a simjlar nutríent

calculation on a one-day menu for a five-year old boy weighing 40

pounds. The calculated iron intake from these menus is presented in

Table 2.

The calculated daily,iron intakes for the boy and for the man

were 6..l9 and ll.8 mjlligrams, respect'ive'ly. When these iron intakes

are compared to the 1949 Canadian Dietary Standard iron recomnendation

of six milligrams, both the boy and the man meet the recommendation by

consumÍng a diet based on the food guide recommendatjons. HoWeVer,

when their dai'ly iron intakes are compared to the .1975 
Canadian Dietary

Standard recommendation of ten milligrams for the man and nine milli-

grams for the boy, only the man is able to meet the recommendation.

This comparison illustrates one problem w'ith dietary standards. The

interpretation of the qua'lity of jntakes varies with the standard chosen

for comparison (Ferguson et a1. , 1944). For .*utple in 1952 the boy

was considered to have an adequate intake of jron but today his iron

intake would be consjdered less-than-adequate.

The investigat'ions of the Canadian Council on Nutrition (.l949)

and Baxter (1952) are important not only because they allow one to

evaluate the ability of the food guide reconmendations to meet, or not

meet the nutrient reconrnendations of the D.iêtary Standard, but also

because they point out the relative contrjbution each group makes to-

ward the iron content of diet. If the food guide cannot promote a pat-

tern of food consumption that will ensure an adequate intake of the

essential nutrients, then it is interesting to learn which food group

contains the foods which contribute most toward the iron content of the

diet. The foods of the Meat and Alternatives Group made the largest

contribut'ion to the iron content of the d'iet, followed by the Veçtable

ì::

t.--
1..:,
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TABLE 2

FOOD GROUP CONTRIBUTION TO IRON INTAKE

f.1. . - .:'

Average Dai 1y
Intake for
Sedentary Man
(Canadian Counci I
on Nutrition,
r e4e)

I ron
Content
(mg.)

Percentage
of .1975

Canadi an
Dìetary
Standard
for Iron

I ron
Content
(mg)

Average Dai ly
Intake for 5 Year
O'ld Boy
(Baxter, 1952)

MILK 1/2 PT. 0.3 3 6.7 0.6 I pt.

FRUIT
- ci trus
- othe r
:tolAt

0.5
0.6

I I 1l 3.4

16
l5
31

l/2 orange
l/4 cup app'lesauce

VEGETABLE
-potato
-2 other

TOTAL

1.6
1.2

2.8 28 18.7

0.4
1.28

I .68

'l servi ng
1/4 cup beets &

1/4 cup green beans

BREAD

:4, sI i.ces
-whole grain
cereal

- butter or
margari ne

TOTAL

'l.l

1.2

0.1

2.4 24 15.6

0.6

,. .08

1.4

3 slices bread

1/2 cup rolled oats

butter

MEAT

-(liver once
in 2 wk)

-esss (3/wkJ
-cheese (3
times/wkl
TOTAL

4.7
0.6

0.1

5.4 54 24.4

1 .65
0.51

0.4
2.2

2oz. ground beef
(3/wkJ

1 /7 oz. cheese ( I oz./wkl

DAILY TOTAL il.8 lt8 68.8 6. 19 DAILY TOTAL
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Group, and then the Bread and Cereals Group (Table 2). A small con-

tribution is made by.the Fruit Group and the Milk Group (faOle 2).

0ther investigators have also looked at the relative con-

tribut'ion different food groups make to the iron content of the diet.

Kirkpatrick and Coffìn (197a) recently anaìyzed the iron content of

foods gathered Ín the Halifax and Vancouver area. The foods were

classified into l2 different groups according to nutrient content.

Their jnvestigation revealed that meats, cereals, bread, legumes and

potatoes make the 'largest contribution of iron to the diet. This

work reemphasized the stud'ies by Baxter (1952) and the Canadian Council

on Nutrition (.|949) tf¡at meat, vegetables, and bread and cereals con-

trjbute the most iron to an individual's diet, and that fruitso and

milk products make a smaller contribution.

A study by Milne et al. (.1963) also examined the question of

whether food records scored according to Canada's Food Guide could

evaluate the nut¡itional adequacy of the food record using the proposed

1964 Canad'ian Dietary Standard recommendations. They used 248, seven-

day food records from adolescents with a mean age of 14.5 years' The

food records were scored and placed in a diet category ranging from

Excellent to Very Poor. The nutrient content of the food records was

compared with the proposed 1964 Canadian Dietary Standard. Milne et

al. (1963) observed that as the diet category fe'll, the nutrient values

also fell. This observation is understandable since the nutrient con-

tent of the diet generally decreases as the quantityof protective foods

in the diet decreases. Diietary surveys have shown that it is a short-

age of these protective foods that results 'in dietary deficiencies

(Editorial Board, l94l ).

.. l: l.
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The records of students consuming different levels of iron

were compared. 0f those consuming 
.l00% or more of the Díetary Stan-

dard recommendation, meats contributed 32%, breads 26.5%, fruits and

vegetables 15%o and cereals 5% of the total iron intake (Mi1ne et.a1.,

1963). The remaining iron would be contributed by foods not recom-

mended in the food guide, such as cookies and cake. Their investiga-

tions pointed out again that meat, bread, and fruits and vegetables

made the greatest contribution to iron jntake. Also, as the total

food jntake decreased, the proportions com'ing from the various food

groups remained relatively constant (M'i1ne et al.,1963).

Food records (sp¿ for Varyincr ìenqths of- time were also collected

by McClinton et..al. (1971). The average daily nutrient intake was

calculated and compared to the 1964 Canadian Dietary Standard. Out of

the 4,529 food records, only about one thjrd (31.3%) achieved 100% of

the Canadian Dietary Standard for calories and eight nutrients (pro-

tein, calcium, iron, Vitamin A, thiamine, rjboflavin, Vitam'in C, and

niacin) and only one of these food records met Canada's Food Guide's

recommendations. The meat category was usually met, but the milk cate-

9ory, whole grain cereal category, and other vegetable category' espec-

ially the dark green and ye'l'low vegetables, were the common areas where

people failed to meet the food gu'ide recommendations (McClinton et al.,

reTr).

McClinton et al. (.l971) then established baselÍne levels for

the individual food groups - milk and milk products; meat and alter-

natives; fruit and vegetables; whole grain or enriched cereal, bread

and pastas. These baseline levels, presented in Table 3, were based on

the food group intake records of the individuals who had satisfactory

nutrient intakes. However, when the nutrient content was calculated in



these baseline levels, it was found that they contained considerably

less than the recommended level for jron (wlcClinton et al., l97l).

The researchers therefore thought it necessary to raise the baseline

levels in order to assure adequate intake of nutrients and'incorporate

realistic amounts of food. It should be noted that they used the .l964

Canadian Dietary Standard for comparison not the .l975 
Canadian Dietary

Standard which makes an even higher recommendation for iron intake.

l¡lhen the food records of individuals with satisfactory nutrient

intakes were compared with the revised level of recommended food group

consumption, only 34% had consumed recommended levels 'in all four Food

Groups (McClinton et a].,1971). 0f the food records of indivjduals

with less than the recornmended nutrjent intake, only 0.9% achieved the

recommended levels in all four Food Groups (McC'l'inton et al ., l97l ).

It could also be noted that this 0.9% had satisfactory nutrient intakes

for all nutrients except iron and Vitamin Ao and here they urere con-

suming more than 75% of the Standard (McClinton et al., l97l).

The calculation of the nutrient content of the revised level

of suggested food group consumption revealed that the revised level

provided an adequate intake of all the nutrients except iron. The iron

provided for persons l0 to'19 years of ageo and adult women was less

than the level recommended 'in the Dietary Standard (NcC'linton et al .,

1971). However, the iron provided by Canada's Food Guide was also low

when the nutrient levels were calculated (ptcClinton et al.,1963). It
seems that people do not have to follow Canada's Food Guide in order to

get the essential nutrients, but all individuals who do follow the pro-

posed guideline can be suffÍciently guaranteed that they will receive

. :: t' :'.r::',¿, ì,:Z ;:tii :aa,,Z,:riii.,.:i ::: i r:i:.i.:: i.i ::,:i':

l8
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TABLE 3

COMPARISON OF CANADA'S FOOD GUIDE

RECoMMENDATToNS rilIrH (A) BASELINE LEVELS

AND (B) REVISED LEVTLS

FOR MALES AND FEMALES AGE 20-60

Canada's Food Guide
Recornmended ServÍngs

4 Food
Groups

Baseline Level s
Male I Female

Revised . Levels
Male I Female

Milk 1.5 MÍIK .75 t.0 "'l .5 1.5

Meat & Alternates l

Cheese .4

Eggs 1

TOTAL 2.4

l/leat &

Al ter-
nati ves

1.5 1.5 ?.0 2.0

Citrus fru,it 1

Other fruit I
Potatoes I
Other Vege-

tables 2'
TOTAL 5

Fruits
&

Vege-
tabl es

2.3 3.0 3.0 3.0

l,lhole Grain
Cereal l

Bread 4

TOTAL 5

Breads

&

Cerea'ls

2.3 1.5 3.0 3.0

l,,t:i,'::
t).:.'.
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all

for

the essential nutrientso

adolescents and women of

with perhaps iron being the only exception

child-bearing age.
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METHODOLOGY

Operation ReNu (Recreation-Nutrition) was a fitness program

initÍated by the Man'itoba Department of Health and Social Development

in the spring of 1973. The obiective of the program was to motivate

the publ ic to achieve opt'imum physica'l fitness and nutrition. This was

to be accomp'l'ished by deve'loping participants' awareness of the'ir pre-

sent fitness and dietary status through physical fitness testing and

dietary assessment, and then p'lanning a program for improvement, accord-

ing to the specific needs of the individual, in diet and physical fit-

ness (ReNu, 1974)

The program was a government sponsored service for people over

ten years of age in the selected communities. After regìstering with

the team receptionist, a participant, who volunteered for the program'

would first proceed to the'laboratory section where a urine sample was

tested by a medical technician for the presence of albumjn and sugar'

and a blood sample was taken in order to measure the participant';s hemo-

globin level. The participant then proceeded to the medical area where

a medical student collected a medical history, measured the participant's

percent of body fat, and conducted a brief medical examination. Pass'ing

the medical examination made the participant eligible to enter the re-

creation section of the clinic where a physical education student tested

the jnd'ividual's cardiovascular endurance, strength, flexibility, vital

capacity, and power. The participant's test results were exp'lained to

hjm, and he was counselled as to how to improve or maintain his current

fitness level.
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After finding out how physica]1y fit he was, the participant

moved on to the nutrition section of the cl'inic. In the nutrition

section, a dietary interviewer collected a Z4.hour recall from the

partic'ipant, filled out a food frequency questionnaireo and then coun-

selled the individual on maintaining or improving present eating habits.

To ensure standardization of data collection, the dietary interviewers,

who were nutrítion students, received a three-week trainÍng course at

the beginning of the summer project. Even though this data was collected

by different peopìe, interviewers with similar training and background

working as a team can obtain comparable data on dietary intake (Church

et al. , 1954).

Food Group Scores

It was impossible to calculate the nutrient çontent irnmediat-

e1y fol1ow'ing the 24-hour recall, because of the time and technology

involved, therefore the participant's food intake was given a score based

on the food intakes recommended by the ReNu Food Guide. The ReNu Food

Guide recornrnends the same food intake as Canada's Food Guide, however

the ReNu Food Guide uses four food groups'instead of five. The four

Food Groups of the ReNu Food Guide include the Milk Group, Protein Group,

Bread and Cereal Group, and Fruit and Vegetable Group. The Fruit and

Vegetable Group of the ReNu Food Guide unites the Fruit Group and the

Vegetables Group of Canada's Food Guide because it was thought that sim-

jlar nutrients were contributed by these two Food Groups. The Food

Group scores recommended by the ReNu nutritionist are outljned'in Table 4.

A participant could obtain these desired scores by consuming a combin-

ation of the foods listed in Table 4.
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It was presumed that if a part'icipant was consumíng the re-

commended number of servings in each of the four Food Groups then con-

sequently he would be receiving all the nutrients his body required

according to the Canad'ian Dietary Standard. It is the purpose of this

study to check the accuracy of this presumpt'ion using only one nutriento

iron. Iron was chosen because of the fjndings of the Nutrition Canada

Survey (1973) which reported that a shortage of iron in the diet of

children and adolescents is marked and widespread, and a serious and

w'idespread iron deficiency affects both adult men and adult women. These

findings agree with the results of earlier Nutrition Surveys which also

reported iron deficiency among the Canadian popu'lation (Patterson et al.,

l94l; Young, l94l; Hunter et al., 1941; Sy]vestre et al., l94l).

Milligrams of Iron Consumed.

The nutrient content of the dietary intakes was calculated using

a computer, therefore each food listed in a partic'ipant's 24-hour dietary

intake was coded numerica'lìy using the food numbers in the Un'ited States

Department of Agriculture Handbook No. B (Watt and Merrill, 1963), plus

an additional list of food code numbers developed by Nutrition Canada

for food items not listed in U.S.D.A. Handbook No. 8, as well as food

items with nutrient levels spec'ific to Canada (eg. packaged cereals).

The quantity of each food item consumed was est'imated using the

food models designed for use in the Nutrition Canada Survey (1973). A

food model kit consists of a collection of glasses, bowls, spoons, cups;

plaster-of-paris balls and mounds; wooden pie wedges, meat cuts, and

b'locks;and metal discs and squares. For each food item in his 24-hour

dietary intake, the participant'is presented with a set of graduated

food models, and is asked to pick the size of model that best nepresents
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the volume of that food item he consumed. Each food model has an

alphabetic code which comesponds to a specific volume.

At the end of the summer the nutrient content of each 24-

hour dietary intake was calculated. The numerical food codes spec-

ifjed what foods were eaten, and the alphabetic volume code was used

to determine the number of grams of food that was eaten. Using these

two sets of codes, the nutrient content of the d'ietary intakes could

be calculated.

It should be noted that the calculation of the iron content

of the diet includes the iron content of all foods listed in the 24-

hour dietary jntake. However, the Food Group scores on'ly include

points for the recommended or protective foods. Non-recommended foods

are not included in the Food Group scores but are included in the cal-

culated total iron content of the dietary intake.

Statistical Analysis

The sample consisted of 2,925 volunteers who were classified

into the ten physiologicaì groups designated in the 1975 Dietary Stan-

dard for iron, as outlined in Table 5. Table 5 presents the number

of diets that were analyzed within each physiologica'l group.

An SPSS4 computer program was used to calculated a regress'ion

equation, for each physiological group, of the form:

y = constant + b., (x., ) + bz(xr) + nr(xr) t bo(xo)

Statistical Package for the Social Scjences
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TABLE 5

NUMBER OF 24-HOUR DIETARY INTAKES ANALYZED

t¡lITHIN EACH PHYSIOLOGICAL GROUP

PHYSI OLOGI CAL
GROUPS

Dietary
I ntakes
Contai ni ng
Organ Meats

Dietary
I ntakes N,ot
Contai ni ng
Organ Meats

Total
Number

Mal es
l3 - 15 years

16 - 18 years

l9 - 35 years

36 - 50 years

over 50 years

Femal es

13 - l5 years

16 - 18 years

19 - 35 years

36 - 50 years

over 50 years

TOTAL

3

2

7

B

6

I

2

l0

6

17

62

79

71

428

231

381

64

94

586

372

557

2863

82

73

435

239

387

65

96

596

378

574

2925
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where:

*l

*z

x3

*4

b

v

Milk Group Score

Protein Group Score

Fruit and Vegetable Group Score

Bread and Cereal Group Score

estimate of average change in y per unit of increase
ofx
predicated estjmate of number of mi'lligrarns of iron

The above regression equation uses the specific food group

scores as the independent x variables to predict the dependent y

variable, or more specjfically, the average iron content of the djet.

A regression equation of this form may be used to predict the average

number of milligrams of iron supplied by a diet containing the rec-

ommended number of servings of foods from each of four Food Groups in

the ReNu Food Guide. The regression equation could also be used to

predict the average number of milligrams of iron supplied by varying

levels of consumption of foods in each of the four Food Groups.

Because organ meats have a high iron content, the regression

analysis was performed initially on the total sample, and then was per-

formed omitting a'l'l ?4-hour dietary intakes which 'included the con-

sumption of organ meats. Thjs extra anaìys'is was performed ín order

to determine whether or not eliminat'ing organ meats from the diet would

affect the ability of the diet to meet the iron level recommended by

the 1975 Canadian Dietary Standard as outlined in Table 6.

l.':t':.
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TABLE 6

RECOMMENDATIONS OF THE I975

CANADIAN DIETARY STANDARD FOR IRON INTAKE

l3 - t5 years o1d

16 - 18 years o'ld

l9 - 35 years o'l d

36 - 50 years old

over 50 years o'ld

Milligrams of Iron

MALE I FEMALE

13

14

l0

l0

l0

l4

14

14

14

9
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RESULTS AND DISCUSSION

The average number of mi'lligrams of iron supplied by diets

including the recommended number of servjngs of foods in each of the

four Food Groups was predicted using a regression equation. These

calculations were performed to determine if a diet including the food

consumption recommendations of the Food Guide would subsequent'ly con-

tain an average iron level which met the recommendations of the 1975

Canadian D'ietary Standard. A diet following the recommendations of

the Rel\u Food Guide would have a Milk Group score of three points for

adults and eight points for adolescents; and Protein Group, Fruit and

Vegetab'le Group, and Bread and Cerea'l Group scores of four, fjve, and

three points, respectively, for a'I1 age groups (Table 4). These Food

Group scores correspond to the independent x variables.

The sample regression coefficients, b's, used in the predic-

tion equation are outlined in Table 7. The sample regression coeffic-

íent represents the slope of the sample regression equation. It
estimates the average change in the y variab'le (milligrams of iron)

per unit change in the x variable (food group score) (Snedecor and

Cochran, 1973). gV muìti.p'ly'ing each of the four Food Group scores by

its corresponding regression coefficient, then totalling the four

values, and adding a constant value, one can calculate the prediction

of the y variable. The pred'iction of the average milligrams of iron

supplied by the recommended diet was calculated separately for all ten

physiologica'l groups, and the results are presented in Table 8.

The predictions of the average iron levels using the regression

equation indicate that only the diets of adult men and adult women over
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TABLE 7

REGRESSION COEFFICIEN]SAND CONSTANTS USED TO PREDICT THE I4ILLIGRAMS OF

IRON SUPPLiED TO THE TEN PHYSIOLOGICAL GROUPS BY A DIET FOLLOhJING THE

RECOMMENDATIONS OF THE RENU FOOD GUIDE

PHYSIOLOGI CAL
GROUPS

Regressi on
Equati on
Constant

2.08961

8.24840

5 .39.l 36

5.65541

2.60386

1.99705

2.23999

2.99444

3.05670

2.40715

Food
Milk
Gt"oup
(*r )

0.24215

-0.01 I 0l
0.05469

0.07455

0.21780

Vegetab'le
Group
( ra)

Bread &

Cereal
Group
(*+)

Groups (independent x vari abl es )
Protein I Fruit &

Group
(rz )

Mal es

t3 - l5
l6 - l8
l9 - 35

36-50
over 50

Femal es

13 - 15

l6 - 18

19 - 35

36-50
over 50

years

ye ars

ye ars

years

years

years

years

years

years

years

0. 1660"7

0.14927

0.llBl6
0.18775

0.238.l I

0.70342

0.34362

0. 48981

0.54236

0.60572

0.81 674

0.17204

0.56808

0.52927

0.45830

0.52820

0.66370

0.26413

0.57634

0.72715

a.21461

0.85345

0.47627

0.62979

0.80396

0.75649

0.90285

0. 73056 ,

0.47486

0. 64903

0 .8531 4

0 .59345

0.65201

0.52685

0.57417
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PREDICTION OF AVERAGE

RECOMMENDED NUMBER OF

Physiological
Groups

Mal es

l3 - l5 years

16 - 18 years

19 - 35 years

36 - 50 years

over 50 years

Fema I es

13 - t5 years

16 - l8 years

19 - 35 years

36 - 50 years

over 50 years

TABLE 8

DAILY IRON CONTENT FOR DIETS

SERVINGS OF FOOD FROM EACH OF

GROUP S

MG.

1r .8

12.6

ll.0
1?.4

r1.3

CONTAINING THE

THE FOUR FOOD

Average Pre-
di cted I ron
Level (2863
i ndi vi dual s

not consuming
organ meats

MG.

ll.5
12.3

il.0
ll.9
11.0

10.2

10.2

10.0

l0 .5

10 .6

10.2

10.2

10.0

10.5

10. 7

Average Pre-
di cted I ron
Level (total
sample of
2925 indivi-
dual's )

1975 Canadian
Dietary Standard
Dai ly Iron
I ntake
Recommendati on
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50 years of age containing the recommended foods will supp'ly an average

iron level which meets the .l975 
Canadian Dietary Standard. For example,

the predicted average iron value for adult men in the age group l9 to

35 years is eleven milligrams of iron when the recommended number of

serving of foods from each of the four Food Groups is consumed. Stating

that the average iron content of the djet Ís predicted to be eleven

milligrams means on the average that 50% of the men'in this age group

consuming the recommended foods will receive more than eleven mil'ligrams

of iron and 50% will receive less than eleven milligrams of iron. The

1975 Canadian Dietary Standard recommends a daí1y iron jntake of ten

milligrams for men of this age group. Therefore it is estimated that

over 50% of adult men aged 19 to 35 years would be able to meet the iron

intake recommended by the .l975 
Canadjan Dietary Standard by consuming

the recommended number of serving of foods in each of the four Food

Groups.

The pred'icted average iron intake for adolescents and adult

women under 50 years of age consuming the recommended number of servings

of foods in the four Food Groups is calculated to be below the level

recommended by the 1975 Canadian Dietary Standard. For example, Table

I predicts an average'iron intake of approximately ten miìligrams for

women consuming a diet including the recommended number of servings of

food from each of the four Food Groups. This statement means that on

the average 50% of women consuming the recommended number of servings

will receive more than ten milligrams of iron, and 50% of these women

will receive less than ten milligrams.

The 1975 Canadian Dietary Standard recommends a daily iron in-

take of fourteen milligrams for adult and adolescent females. Therefore,
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a high percentage of women and adolescent girls are unable to meet

their recommended daily intake of iron by consuming the number of

servings of foods recommended in the Food Guide. 0n the average

more than 50% of adolescent boys are also unable to meet their da'ily

iron requirement by consuming the recommended number of servings

of food in each of the four Food Groups.

Because of the high iron content of organ meats, such as

liver, kidney and heart, it was thought worthwhile to predict the

average milligrams of iron in the 24-hour dietary intakes which did

not contain organ meats, to determine whether these dietary intakes

would be able to meet the .l975 
Canadian Dietary Standard recommend-

ations for dai'ly Íron intake. In the sample of 2,925 diets which

were analyzed,2,863 of the diets did not contain organ meats. The

results of the regression analysis performed on the ten physiological

groups in this sample, excludíng organ meats from the diet are pre-

sented in Table B. The number of mi'lligrarns of iron predicted using

the regression equation for this sample excluding organ meats from

the diet are very similar to the predictions for the total sample.

It was predicted that adult men and adult women over 50 years of age

including the recommended number of servings in each of the four Food

Groups would have an average iron content that exceeded the 1975

Canadian Dietary Standard recormendation for daily iron intake. How-

ever, on the average, over 50% of adolescent boys and an even higher

percentage of adolescent girls and women under 50,.years of age could

not meet their daily iron recommendation by consuming the recommended

number of servings of food in each of the four Food Groups. The reason
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that the predicted iron levels are very similar for the sample ex-

cluding organ meats from the diet and for the total samp'le could be

due to the fact that only 62 individuals in the total samp'le included

organ meats in their diet.

A sampìe regression line for this data is illustrated in

Figure 3. It pojnts out the relationship between the dependent y

variable (milligrams of iron) and independent x variable (Bread and

Cereal Group score). To test the goodness of fit of the regression

equat'ion, analysis of variance tables were calculated. These 4.0.V.

tables are presented in Table A. of the Appendix. All of the F values

aresignificantatboththe1%L.b1Q,00l),Thi.meánsthé-

hvBotfres-is that the stãn{ar¿iiä¿ regreision coeffic'ient (beta),

whjch represents the slope of the regress'ion equation, does equal zeno

is rejected. In other words, the y variabìe is dependent upon the x

variable. More specifically, the milligrams of iron contained in a

diet is dependent upon the amount of the protective foods consumed.

Scattergrams were produced to illustrate the relationship

between the y variable and one of the i variables within each physio-

logical group. The milligrams of iron consumed (vertical axjs) was

plotted against one of the Food Group scores. An exampìe of one such

scattergram is presented in Figure 4. The upper two quadrants con-

tain the individuals of that physiological group who did consume the

number of mi'l'ligrams of iron recommended by the .1975 
Canadian Dietary

Standard. The number of individuals who met or surpassed the iron con-

sumption recommended by the 1975 CanadÍan Dietary Standard was counted

withjn each physiologica'l group, and the percentages are presented in

Table 9.
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FIGURE 3

PLOT OF REGRESSION PREDICTION FOR THE AVERAGE MILLIGRAMS OF IRON CONTAINED

IN THE BREAD AND CEREAL FOOD GROUP FOR MALES (16-18 YEARS)
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PERCENTAGE OF

CONSUMING THE

INDIVIDUALS

MI LLI GRAMS

TABLE 9

IN RCNU SAMPLE IN EACH

OF IRON RECOMMENDED BY

DIETARY STANDARD

PERCENTAGE

46

60

73

76

6l

l8
t6

20

l6
49

PHYSIOLOGICAL GROUP

THE I975 CANADIAN

.:j,ì!: . i:;..,':.ti,:., I' j 
:.:: :li.r.í-: 

. 
:.:. :.: i : jl:

a1¿t

PHYS IOLOGI CAL

GROUP

Mal es

l3 - 15 years

16 - 18 years

19 - 35 years

36 - 50 years

over 50 years

Femal es

l3 - l5 years

16 - 18 years

l9 - 35 years

36 - 50 years

over 50 years
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It is interesting to compare the adequacy of iron intakes

based on the ReNu sample with results of another nutrit'ion survey.

Nutrition Canada, a national nutrition survey, also collected 24-

hour dietary intakes, and also calculated the nutrient content of

these d'ietary intakes (tttutrition Canada, 1973). Nutrition Canada

evaluated the nutritional adequacy of the dietary intakes using the

.l968 
Canadjan Dietary Standard. The 1975 Canadian D'ietary Standard

recommends a hjgher daily iron intake than the 1968 Standard. A

comparison of the 1968 and 1975 Canadian Dietary Standards.'¡5' prê-

sented in Table 10.

Nutrition Canada developed interpretive standard based on

the ,l968 
Canadian Dietary Standard to classify nutrient intakes into

three categories designated as inadequate, less-than-adequate, and

adequate (¡¡utrition Canada, 1973). The interpretive standard used

for iron intakes is presented in Table ll. Examining Tab'le l0 and

Table ll, one can see that the level of dietary intake of iron class-

ified as adequate most closely corresponds to the iron recommendations

of the 1975 CanadÍan Dietary Standard. The percentage of dietary in-

takes classified as adequate for iron are presented 'in Table 12.

The results in Table l2 indicate that adult men are the

physiologica] group most likely to meet their iron recommendatjon.

0n1y about half of adolescent boys meet their iron reco'mmendation.

Females seem to have the most difficulty meeting their dai'ly recom-

mended iron intake. The percentage of females attaining the'ir rec-

ommended daily iron jntake increases with age. Only about one- quarter

of adolescent girls were able to meet their iron recommendatjon' whjle

about half of women over 65 years were able to meet thejr iron rec-

ommendatjon. These findings paralle'l the results of the ReNu sample.

i:::: .:
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TABLE

COMPARiSON OF 1968 AND 1975

RECOMMENDATIONS FOR

t0
CANADIAN DIETARY STANDARD

DAILY IRON INTAKE

Phys'iol ogi cal

Group

1975

Recommendati ons

(mg. )

Mal es

l3 - l5 years

16 - 17 years

l8 - l9 years

adul t

Femal es

l3 - 15 years

16 - '17 years

l8 - '19 years

adul t
over 50 years

12

12

6

6

13.

14

14

l0

14

14

t4
14

9

12

12

l0
l0
l0

I 968

Recommendati ons

(ms.)
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TABLE 11

THE INTERPRETÏVE STANDARD DEVELOPED BY

NUTRITION CANADA FOR IRON INTAKES

Physi o'logi cal

Group

Classification of Iron Intakes
(mg. /day)

I nadeq uate Less-than- adequate Adeq uate

Male & Females

9 - 16 years

Males
'i7 years & older

Fema I es

17 - 54 years

Femal es

55 years & older

Bel ow

Bel ow

Bel ow

Bel ow

l0

l0

t0 - 15

6 - 10

t0 - l5

6 - l0

Above

Above

Above

Above

l5

l0

l5

l0

(Nutrition Canada, 1973)

I
..1
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PERCENT OF

AS

Nutrition Canada

Phys i o1 og'i ca 1 Group

TABLE I 2

DIETS IN NUTRITION

HAVING AN ADEQUATEs

CANADA SURVIY CLASSIFIED

IRON LEVEL

% of Diets Classified to Contain

Adequate Iron Levels

53.6

84.7

8r .7

65. I

21.8

23.9

33.2

44.1

Males

l0-19
20-39
40-64

t65

Femal es

t0 - l9
20-39
40-64

t65

years

years

yea rs

years

years

years

years

years

5 Nutrition Canada (.l973) presents the percentage of dietary
class'ified as inadequate and less-than-adequate. The % of
classified as having adequate 'iron intakes is calculated by
tracting the % inadequate + % less-than-adequate from 100%-

i ntakes
di ets

s ub-

Ì :::: -::i-
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The Nutrition Canada results referring specifically to Manitoba,

published in .l975, 
revealed essentially similar fjndings regarding 'iron

i ntakes.

The prev'ious discussion has pointed out that it is difficult
for some physiological groups, such as adolescents and women under 50

years of age, to obtain the recommended level of iron even by consuming

the recommended number of servings of foods from the Food Groups. These

results would seem to indicate that the Food Guide is not fulfilling its
main objective. Following the recommendations of the Food Guide does

not guarantee that all physiological groups will receive the recommended

i ron level .

It would now seem worthwhile to look more specifically at the

indivjdual food groups rather than lookìng generally at the guide as a

whole. The standardized regression coefficients, beta's, indicate the

relative contribution of each Food Group towards predicting the average

iron level of the diet, orin other wordso the dependent y variable.

StandardÍzed regression coefficients were calculated for each of the

four Food Groups in alì 10 physiological groups, and are presented in

Table 13.

Table 13 points out that the Bread and Cereaì Group and the

Protein Group scores make the largest contribution towards pred'icting

the iron level in the diets of males. The Bread and Cereal Group score

makesthe largest contribution towards predicting the iron content of the

diet for adolescent boys and young adult males between the âges of 19

to 35 years, followed by the Protein Group score. In the diets of older

adult men, over 35 years of age, the Protein Group score makes the

largest contribution towards predicting the iron content of the diet,

]'..',:
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followed by the Bread and Cerea'l Group score. The Frujt and Vegetable

Group score makes the third largest contribution towards predicting

the iron content of the diets of males in general , and the ftliìk Group

score makes the smallest contribution towards predicting the jron

content of the diets of males.

In the diet of females, it is the Protein Group and the Fruit

and Vegetable Group scores that make the largest contribution towards

predict'ing the iron content of the diet. The Protein Group score is

the predictor of the iron level in the diets of young adolescent gi11s,

l3 to 15 years of age; and adult women, 19 to 50 years of age. It is

in the diets of older adolescent gjrls, 16 to 18 years of age; and

older adult women, over 50 years of age, where the Fruit and Vegetable

Group score is the best predictor of the jron level. The Bread and

Cereal Group score is the second best predictor of the iron content of

the diets of adolescent girls and young adult women, l9 to 35 years of

age. The Fruit and Vegetable Group score is the second best predictor

of the iron content of the diets of midd'le age adult women, 36 to 50

years of age. The Protein Group score is the second best predictor of

the iron content of the diets of adult women over 50 years of age. The

Bread and Cereal Group score makes the third largest contribution towards

predict'ing the iron content of the diet for middle age and older adult

lvomen, 36 to 50 years of age. The third best predictor of the iron

content of the diet is made by the Fruit and Vegetable Group score in

the case of young adult !{omen, l9 to 35 years of age; the Protein Group

score in the case of older adolescent gir'ls, 16 to 18 years of age; and

the Milk Group score in the case of younger adolescent gir'ls, 13 to l5

years of age. In all age groups except young adolescent: gir1s, the Milk
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Group score makes the smallest contributíon towards predicting the

jron content of the d'iet. Generally, the Bread and Cereal and Protein

Group scor6;make the ìargest contribution towards predicting the Íron

level of the diet, but in females the Fruit and Vegetable Group score

increases Ín importance. These general trends could be useful for

nutrition counsellors. If an individual has a high Bread and Cereal

and Protein Group score, then he is most likely to have a high iron

level in his diet.

One reason for the change in the relative importance of a

food group score from one physio'logical group to another may be due to

changes in consumption of specific foods within that food group. If
one group consumes a quantity of dried fruits and dark green vegetables,

or other produce with a relatively high iron content, while another

group chooses apples, oranges, corn and camots, or other products with

relatively low iron content then each group could receive the same

score in the Fruit and Vegetable Group but in the former case the Fruit

and Vegetable Group score would make a larger contribution towards pre-

dicting the iron content of the diet. When McClinton et al. (1971)

compared food intakes of individuals w'ith the recornmendations of food

guides, they found fnom the recommendation that what the maiority of

peop'le did not meet was the inclusion of dark green and yellow vege-

tables in their diets. Dark green vegetables are noted for their

relativety hìgh iron content. Law et al. \1972) reported that the

vegetables least liked by teenagers include lima beans, sp'inach, and

turnip greens. HarrÍson et aj. (1976) reported that broccoli, and

spinach lead the list of vegetables found in school food service garbage.

i rt!:

lJ
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These vegetab'les reported in the above articles are all good vegetable

sources of iron.

In spite of the fact that some foods contain more iron than

others, each of the four Food Groups includes foods that contain some

íron, therefore each food group will make some contribution to an indjv-

jdual's iron intake. McClinton et al. (1971) have stated that no one

food group by itself can provide enough of any one nutrient to meet an

individual 's total dai'ly requi rement

Food Group scores can be used to predict an average iron level

jn the diet. Therefore, it would seem that the type of foods recommended

by the food guide must make a major contribution of iron to the diet.

If the Food Guide is recommending the right types of foods, and some

individuaTs who consume these foods still cannot meet their daily iron

requirement according to the 1975 Canadian Dietary Standard, then per-

haps the food guide js not recommending the correct quantity of the

protect'ive foods .

Milne et al. (1963) found that iron intake had the highest

correlation, 0.951, with caloric intake. If an ind'ividual eats more, he

'is then going to jncrease his intake of iron. Peop'le would be quite

willing to eat more, especjally if they were told it was beneficial, but

in order to maintain calorjc equilibium their increased caloric intake

would have to be accompanied by an increased caloric output, and it
definitely would not be an easy iob to motivate people to become more

actì ve.

However, one cannot make a general recommendation that people

should eat more food. The recommendation must be qualified to give

i ,.. '.
l .: 'tl
i::i.1: -.:

I i:Ì:
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guide'lines regarding the type of foods of which one should increase his

consumption. Sandin et al. (1939) found that the degree of nutritional

adequacy of the diet js directly associated with the proport'ion of

calories derived from protective foods. The more protective foods one

includes in the diet, the higher the nutrient content. This finding

would suggest that people should not only be told to eat more food,

but also'to eqt more of the protect'ive foods. This suggestion rajses

several questions. How much more of these foods would people have to

eat? Should they increase thejr consumpt'ion of one food group, or all

food groups?

Predjctions of the average iron content of djets were made

using increasing numbers fo.r the different food group scores in the

regression equations. Table l4 illustrates the results when three of

the four recommended food group scores are kept at the recommended

levels,(Table 4), while the recommended score of the fourth food groun

is increased to a level where the prediction of the average iron con-

tent will meet the 1975 Canaclian Dietary Standard. Keeping the other

three food group scores constant, it is po'inted out in Table l4 that a

score of twenty-seven is required in the Protein Group before an average

iron content is predicted that meets the Canadian Dietary Standard re-

commendations for all physiologica'l groups. In order to obtajn a score

of twenty-seven in the Protein Group, one would have to consume twenty-

seven ounces of meat; or perhaps, ten ounces of meat pìus seven eggs

plus twenty tablespoons of peanut butter.

The same pred'ictions can be made for the other Food Groups

by keeoing three food group scores at the recommended level and

!.:.: -_
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TABLE I 4

SCORE REQUIRED IN ONE FOOD GROUP, WHEN OTHER THREE GROUP

CONSTANT, IN ORDER FOR REGRESSION EQUATION TO PREDICT AN

CONTENT IN THE DIET THAT MEETS THE RECOMMENDATiONS

I975 CANADIAN DIETARY STANDARD

SCORES

AVERAGE

OF THE

ARE KEPT

I RON

Ph¡rs'iol ogi cal

Group

Food Group Score

Protei n Bread & Cereal Fruit &

Vegetab'le

Mal es

l3 - l5 years

16 - 18 years

19 - 35 years

36 - 50 years

over 50 years

Femal es

l3 - 15 years

16 - l8 years

l9 - 35 years

36 - 50 years

over 50 years
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increasing the fourth to a level where the average iron prediction will

meet the 'l975 Canadian Dietary. Under these conditions a score of ten

would be requ'ired in the Bread and Cereal Group. This score of ten

could be obtained by consuming ten slices of bread; or perhaps, two

cups of macaroni plus a cup of cereal p'lus four sljces of bread.

A score of twenty-seven would be requ'ired jn the Fruit and

Vegetabìe Group before the average iron content of the diet is pre-

dicted to exceed the Canadian Dietary Standard for all physiological

groups. In order to obtain a score of twenty-seven, one would have to

consume, for exampie, twenty-eight ounces of juice plus five p'ieces

of fruit p'lus five cups of vegetab'les p'lus two and a half cups of

berri es .

All of these increased recommendatjons seem unrealistic,

especially the increased recommendations of the Protein Group and the

Fruit and Vegetable Group. It would seem more reasonable to increase

one's consumption of foods a little from each of the food groups rather

than a large increase in the foods from one food group. Furthermore

it would be more reasonable to increase consumption of the foods from

the Bread and Cerea'l Group more than from another food group since an

extra serving in.th'is group wil'l only provide an average of 68 calories

(Canadian Diabetic Association, 1970) while an extra serving of foods

from the Protein Group would provide an average of 73 calorjes. In

addition, an extra serving of foods from the Bread and Cerea'l Group

does not have the accompanied fat intake, especial'ly saturated fat,

that is associated with an extra serving of foods from the Protein

Group. Foods in the Bread and Cereal Group are also generally less

expensive than foods in the Protein Group. Another point to consider

is that foods in the Bread and Cereal Group do not have a seasonal

availability such as some foods in the Fruit and vegetable Group do.

'::::a

l: -...:. -..
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SUMMARY AND RECOMI4ENDATIONS

A 24-hour d'ietary intake was collected from a non-random

sample of 2,925 individuals particÍpating in the ReNu (recreation-

nutrition) program, and these diets were subsequently given a score

in each of four Food Groups. A regress'ion equation was calculated

for each of the ten physiological groups in the 1975 Canadian Dietary

Standard for iron (faUle 6). These regression equations were used

to predict the average mjlligrams of iron (dependent y variable)

contained in a diet that included the kinds and amounts of foods

recommended by the ReNu Food Guide (faUle 8).

The predictions indicate that only the diets of adult men

and adult women over 50 years of age wili contain an average iron

content that meets the 1975 Canadian Dietary Standard. The diets of

the other physiological groups are predicted to contajn an average

iron content below the .l975 
Ganadian Dietary Standard, when the diet

includes the kjnd and quantity of foods recommended by the ReNu Food

Guide. The physiological groups that are predicted to be least able

to meet their iron recommendations are adult women under 50 years of,

age, and adolescentso especially female.

Increasing the amounts of foods eaten will subsequent'ly

increase the iron content of the d'iet, but can also lead to an obesity

prob'lem. This situation would be especial'ly true for females whose

iron reconmendation is higher than for males, and therefore would have

to consume a lot of additional food. It is very djfficult for females

to obtain the required amount of iron from the food they eat. Increas'ing

their food intake would not be a desirable situation since the caloric
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requirements of females are lower than for males

Perhaps one solution would be for nutrition educators- to put

more emphasis on promot'ing the iron-rich foods within the Food Groups.

if people began substitut'ing broccoli, tomatoes, peas, strawberries, dried

fruit, and other produce with a high iron content, for produce with a low

iron content, such as corn, pears, apples, and cabbage, then their iron

intake would increase even though they were still following the recommend-

ations of the Food Guide.

The findings of this thesis, and other research work, indicate

that the Bread and Cerea'l Group score makes one of the largest contributions

towards predicting the average iron content of the diet. The fact that the

Canadían Government requires that flour be enrjched with iron to a min-

jmum level of l3 milligrams per pound, would account for the important con-

tribution of the foods of the Bread and Cereal Group towards the iron con-

tent of the diet (Elwood et a1., 1968). Perhaps the government should in-

crease its enrichment program, and either add more iron to flour, or else

begin enriching or fortifying other foods w'ith iron. But this solution

also brings new problems to light. What form of iron should be used?

l¡Jill the iron added be well enough absorbed to improve the nutritional

status as well as the d'ietary status? To what foods should the iron be

added? What level should be added? What will be the effect on the'seg-

ments of the population already receiving an adequate supply of iron? This

latter question has been the cause of some controversy when proposing an

increase jn the'iron enrichment level of flour (Crosby et a].,1972).

Perhaps, if an jncreased level of enrichment is unnecessary for

some physio'logical groups, then a better solution would be to prescribe

iron supplements to the groups, such as adult women under 50 years of age

and adolescents, who are at risk of being iron deficient. Again, there is
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the problem of the method of distribution, and the form of iron in the

supplement.

Regardless of the method used to increase the iron content jn

peoples'diets, the results of this investigation indicates that there

is a need for action.
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