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ABSTRACT

.AN EVALUATION OF THE NUTRIENT INTAKE
BY DIETARY RECALL OF GRADE V SCHOOL CHILDREN
IN A LOW INCOME AREA OF WINNIPEG

AN ASSESSMENT OF THE NEED
FOR A SCHOOL LUNCH PROGRAM

A sample population of grade V elementary school children living in a
low income area of central Winnipeg were surveyed, in order to determine
~ their daily nutrient intakes as well as their nutrient intakes and food
habits at lunch with a view to demonstrating the need for a school lunch
program. It was hypothesized that the daily nutrient intakes of the children
would be below the Canadian Dietary Standard and that their nutrient intakes
at lunch would be less than one-third of the Standard. Therefore, a school
lunch program would likely berefit these children with regard to improving
thelr nutrient .intakes.

Twenty-four hour recall records were used to obtain the food intake -
data and questionnaires were used to gather information about the food
habits at lunch. Nutrient intakes for each child and mean intakes for each
of the eight schools surveyed were obtained by computer analysis. Daily
nutrient intakes were divided into three meals and three snacks in order to
determine the adequacy of the. noon lunch particularly. Anthropometric
measurements for weight, height, and triceps skinfold were obtained for each
child and were compared to Canadian average values.

Analysis of the 2h-hour recall data showed that the nutrients most
frequently below the Canadian Dietary Standard were calcium, iron, and
ascorbic acid as well as kilocalories. The same nutrients were found to
be present in less than one-third of the recommended allowances for lunch.
It was also observed that more children omitted the merning meal than
omitted the noon meals. -Analysis of the lunch questionnaires showed that
the majority of the children went home for the noon meal. Although there
appeared to be a trend for the twelve-year-old girls to have the poorest
nutrient intakes as compared to the ten- and eleven-year-old children,
 statistical significance could not be shown.

It is recommended that food supplements directed at increasing the
specific nutrient deficiencies of calcium, iron, and ascorbic acid, as
well as kilocalories, would be more beneficial to this group of children
than a complete school lunch. As a major part of the food supplement
program, nutrition education should be an important component in order to
teach the children good food habits.
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INTRODUCTION

A frequent misconception in an affluent society is that every-
one is well-fed. Lack of current infdrmation about fpbd intake
of individuals and groups, as well as the absence of acute mal-
nﬁtrition, may concegl the fact that various segments’of our
prulation are not adequately nourished. Prior to the completion
of the Canadiah‘Natiqnal Nutrition Survey 1970-73, Beaton (1) |
sgmmarized the nutritional status of Canadians as follows:

"If the Canadian literature is searched, one

is impressed by the paucity of information about
‘nutrient intakes in Canada. There are some
reports on food intakes as judged against
patterns of food use such as "Canada's Food
Guide" but until the advent of the computer,
few investigators had the patience or time to-
calculate nutrient intakes. What data are
available strongly suggest that a significant
proportion of our population is at risk with
regard to malnutrition; that they do not achieve
the recommended nutrient intakes. By itself,
this of course, does not establish the prevalence
“of malnutrition in Canada: these data only
suggest that current public health programs

have failed to meet the objectives set down in.
the Canadian Dietary Standard.".

It is hoped that when the results of the National Nutrition
Survey arevreleased; many gaps in knowledge.about the nutritional
status of Cahadians as & whole will be made known.

‘The nutritional status of the elementary school population
is of particular interest because growth and development, are

related to the child's diet.



. Studies carried-out largely in the United States suggest
- that elementary school children, particularly those living in
.low—income areas, comprise ohe segment of the population in
which there is a high frequency of aiets which are below_re-
eommended allowances (2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13).
Intekes below recommended allowanees.of citrus fruits, green
and yellow vegetables, milk, meat, end whole grain cereals occurred
among chi}dren from aii economic levels but were more common
among those from low income families (3, 5, 6, 9, li,.12, 1%, 15).
Since income appears to be related to nutfitional.sﬁatué,
supplementation of the famiiy iﬁcome ehould improve the nutri-
tional status of the children; Scthl feeding programs in which
meals are.previded free or at a low cost have been shown to
improve-the immediate nutrient intake (16, 17). However, since
food habits and attitudes ‘are probably formed early in life,
a schobl meal alone may not always be an effective means of
improving the total food intake (8; 1k, 18, 19). |
Food'habitsAand mesl patterns have been shown to deteriorate.
as children approach adolescence (6, T, 8, 11, 16, 20, 21, 22, 23, 2k,
25, 26, 27, 28, 29, 30, 31, 32, 33; 34). The omission of meals,
inadequate meals and the consumption of low nutrient value snacks
occurred more frequentlykamong older children as compared to
younger ehildren. The omission of a meal, particﬁlarly, luhch or

. breakfast, or an inadequate lunch (less than one-third of the




Recommended Dietary Allowances) or breakfast (less than one-quarter’
of the.Recommended Dietary Allowances) made it difficult for
children to meet the recommended allowances and interfered with
their academic progress (7). Adolescent girlS-particulérly,‘tended
to have inadequate food intake which was related to their dietary
practices (6, 8, 21, 22, 23, 28, 29, 30, 31, 34, 35, 36). Furthermore,
children ffom low income families often drop out of school prematurely
and thus establishing good food habits in the early years of education
would seem to be impoftant (37).

The studies éited here indicate that there isba peed for more
current descriptive information about the Canadian elementary
school child's nutritional status, food habits and socio-economic
background so that effective nutrition education programs may be
intrqduced into the school curriculum. One means of teaching
.good nutrition and establi$hing gbod food habits as ﬁell as
supplementing specificAnutritional needs might be accdmplished

through an.organized school feeding program.




REVIEW OF LITERATURE

Inéome and Nutrient Intake

vThe concept of low aﬁd high_ingome categories can only be
defined in relative terms because of the rapidly changing eéonomic
conditions which affect income, cost of living, taxation, and pension
plans. Data collected from 1961 Canadisn expenditufe surveys (38)
showed that familiés, 6n the aVerage, allocafed approximately one-
half of their annual income to expenditureé on food, shelter and
clothing. :Families who allocated T0% or more of their income for
these iteﬁs were considered to be in the low-income categories.
For subsequent years.the low-income dut—off.valﬁes'were adjusted
for increases in_the Consumer‘Priée Index. In 1961 the low income
cut-off for a famiiy of five was $4,000 as compared to $5,368 in
1971.

In order té conduct-nutrition surveys to study socio-economic
groups, investigators have uéed various methods of iﬁcome classi-
fication; percentage ofvincdme spent for food (15, 39, Lo, hl);‘
'arbitrary annual incomev(3, b, 9, 12, 13); low vérsus high income
with income not defined (6, 10, 11); low versus high income with
income éompared on weekly and monthly basis (8, 14); and welfare
versus non;welfare femilies (2, 5"7). Canadian families have
been arbitrarily classified intg four categories.based on annual

income: the poverty level was considered to be below $3000, low



income from $3000 to $5,999, medium income from $60dO to $9,999
and high ihcome was considered to be over $10,000 (k2).

A relationship between income and nutrient intéke.has been
reported by several investigators (2, 3, 4, 5, 6, 8,.9, 10, 11, 12,
13, 1k, 15, 39,-h0, 41). Proportionate food expéndituré has been .
shown to correlate negatively with income (30, L0, 41). In spite

. of the higher proportion of total»income spent by the low-income
family, the absolute amount spent for food Waé less (30, Lo, L1).
Children from low—incéme families have been shown to consume diets
which fall below dietary allowances or food guides* more frequently
than children from high income families (2, 3, L, 5, 6; 8, 9, 10,

12, 13, 14, 15). Calcium, ascorbic acid, iron, viteamin A, thiamin,
riboflavin, and niacin, were below fecommended allowancesbmost
frequently ana in greater deficit for children from the low income
families (7, 8, 9, 10, 11, 12, 1k, 15). Milk and dairy products,
fresh fruit, vegetables and meat which are among fhe most expensive
fTood items on the market céntribute a large proportion of the nutrients
found to be lacking. Because less money is available, the low income
family is restricted when shopping for more expensive fooq'items;

‘In order to.estimate the adequacy of the American diet several
extensive surveys have been carried out (9, 15, 39, 40). An early
survey (15) which examiﬁed trends iﬁ family foéd consumption between

1942 and 1948 showed that as income rose, families purchased more

* (Canada's Food Guide; Basic Four Food Groups; Basic Seven Food
Groups ‘



milk and dairy prodncts; meat and poultry, and fruits and vegetables.
This increased purchasing power was reflected in the larger per-
centage of families who met ﬁhe Recommended Dietary'Allonances
for calcium, ascorbic acid, thiamin, riboflavin, and niscin.
The United States National Nutrition Survey in 1965 (ko)

showed that nearly 40% of the households with incomes below $3000
had diets which contained less than two—~thirds of the Recommended
Dletary Allowances for at least one nutrlent, as compared to 9%
of the families in the $10,000 and over income bracket. vCalcium,
ascorbic acid, and vitamin A were the.nutrients most often below
the Recommended Ailowances; The trends indicated by this household
survey stimulated more inveetigators to study the diets of children,
who are a high risk group nutritionelly. Therefore, the Ten State
Nutrition Survey (9) conducted between'l968 and 1970 included a
large sample of children sixteen years and under. The adolescent
group between the ages of ten and sixteen years were reported to
lhave the highest prevalence of diets which failed to meet the Recom-
mended Allowances. Although calcium, iron, and vitamin A were all
significantly below the Recommended Allowances, only calcium intake
. was reported to be related to income; as income increased, calcium
intake increased.

" In a study (5) in which children from different socio—ecenomic
groups were compared, it was reéported that 92% of the children

from relief families as compared to 41% from economically independent



families had diets which were considered to be inadequate; The
'child's diet was considered inadequate if the weekly consumption
of food was less than 5 quarts of milk, 24 servingé of fruits
and vegetables, and 7 servings of meat, fish, poultry, and eggs.
Another dimension included in this study showed that there was
an iﬁprovement in the children's diets following an ihcrease in
the incomé in the form of Food Stamps. The frequenéy of good
diets among ‘the relief group increased from 3% to 20% six months
after the-Food Stamp program was introduced. Besides this inérease
in the number of children consuming good diets in the relief group,
. & marked improvement in physical status and weight‘géin was re-
ported after the introduction of the Food Stamp program. Similarly
other investigators (3, 6, 10, 11, 12) have reported that children
from high income fémilies appéarea to have better physical status
- than children from low income families. |

Because children from low-income families appear to have more
frequent and severe nutrient deficits than children from high
income families, studies have been carried out in low income
areas alone to investigate the dietary patterns and the‘exﬁent
of malnutrition (2, s ).

An early Canadian study (14) sponsored by the Red Cross Society
in a relatively low income area of Toronto showed that families
who had an income of less than $5/person/week had food intekes

which were below the Recommended Dietary Allowance for calcium,




thiamin, riboflavin,_and ascorbic acid more frequently than families
‘who had a minimum income of $10/person/week. Furthermore, it was
shown that as the cost of food rose and the number of debendents
increased, the percentage of diets.below the Recommended Allowances
increased.

More recent studies in low income areas in Boston (7) and in
New York City (2) showed that a significant number of children
consumed diets which were below the Recommendéd Allowances. Results
of the study in New York (2) shoﬁed that approximaﬁely 75% of thev
children from both Welfare and non-welfare families consumed diets
which contained less than one-half of the Recommended Allowances:
When Baker (L43) investigated the vitamin levels in the diets of
these same children, low intakes of.riboflavin, pyridoxine, cobsala-
mine, niacin, and ascorbic acid were common; food patterns indicative
of inadequate‘intakes of milk, meat, citrus fruits, and greén and
yellow vegetables. Since no_inéome categories were defined, com-
'parisons of food intake for a welfare family and for a low income
family cannot be ﬁade.~ Results of the Boston study (7) were similar,
and indicated that there was a need for interest in the nutrient
intakes of economically deprived children living in urban situations
characterized by sociél disorgenization, limited educational climate
and apathy.

The criteria of family income and family size which has been

used frequently to determine children's eligibility for free school
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lunches in the United States has been questioned (13). It has been
.assumed in formulating criteria that children with the greatest
need for school feeding come from low income families.. A study
(13) of 845 children, 6 to 12 years, showed that all .economically
needy children were not nutritidnally needy, and vice versa; i.e.,
economic need was not necessarily synonymous with nutritional need.
On the basis of the biochemical and‘anthropometric measurements and
dietary intakes, the children were clessified.as "nutritionally

adequate" or '

'nutritionally needy". A diet was considered adequate
if it contained T0% orhﬁore of the Recommended bietary Aliowances
for all nine‘ﬁutrients and was judged as inadequate if three or ﬁore
nutrients were below T70% of the Recommehded Dietary Allowances.
Results of the study showed that in.the "eligible group" one-fifth
were classified as "nutritionally adequate", and one-third as
"nutritionally needy". Within the "ineligible group", one-quarter
were considered to be "nutritionally adequate" and one-quarter as
;"nutritionelly needy". Celories, calcium, iron, vitamin A, and
thiamin were most often below T0% of the Recommended Allowances.
Conflicting reports in the literature make it difficult to
prove or disprove the thepry ﬂhat a poor diet and poor food habits
ere the result of & low income. However, because of the relgtive
severity and prevalence of inadequate nutrient intakes among low
income groups, it'appears fhat some direct relationship does exist

between family income and the nutritional status of the children.
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The Effect of School Feeding Programs on Nutrient Intake

Since income has been shown to‘be a major determinant of nutritional
status; supplementing a low income ﬁith free or reduced cost school
iunches for the children should improve their nutrient intakes.

| ‘Because few studies have been cénduéted to determine the effects
vof schbol feeding on low income children only, the following review
includes studies in ﬁhich.reéearchers have used a éross section
sample bf éhildreh;'thus all economic categories are represented.

The effects of school feeding programs on the nutritional
status of childrenvhas been investigated by‘se§eral‘researchers
(k, 8, 11, 1k, 15, 16, 17, 18, 19, kb, b5, 46, 47, 48, 49). Many
types of school feéding programs, e.g., school lunch, breakfast,
brunch, specific supplements and snacks, are possible and each
may be uéed to improve the nutritional status of groupskof children.
The United States National School Lunch Program*, in which Type "A"
lunches are obligatory, is the most Widély known; and therefore,
most of the studies included here refer to this -programn.

A survey to study the effects of supplementing the children's
diets with ascorbic acid, vitémins'A and D, plus milk, was carried
out over a three-year period in Ohio (16). The first period
(Period A) was an observation period in which the standard Type "A"
lunch was served. 'Seventy—fivé percent of the children who ate the

‘school lunch as compared'to 35% of the non-school lunch group, hadl

¥ The National School Lunch Program requires that Type "A" lunches
provide a third of the Recommended Daily Allowances for a
l2-year—old boy for calories and 8 nutrients.



11.

nutrient intakes which met two-thirds ofvthe Recommended Dietary
Allowénces. Approximately 50% of the non-school lunch group and
up to 25% of the school lunch group failed to meet two-thirds

df the Recommended Dietary Allowances for vitamin A, calcium, and
ascorbic acid. Therefore, during the next two years {(Period B
and B') all of the children reéeived 50 mg. of ascorbic acid in
the form of reconstifutea frozen orange Juice plus 2560 I.U. of
vitamin A and 360 I;U.'of vitamin D combined in the form of a
‘vviﬁamin concentrate. Duriﬁg_Period B, additional foods which
ﬁere incorporatéd into the school luhch'at léast three times a

-week included two ounces of a protein rich food, a serving of fruit

or .vegetables, and skim milk solids. Ninety-five to 100% of the school

lunch group compared to approximately 80% of the non-school lunch
group met twb-ﬁhirds of the Recommended Dietary Allowances fof
vitamin A and ascérbic acid. Howevef, calcium intake was shown to
decline after supplementation for both groups dﬁring this.and the
following period.

In the third period (Period B'), a special milk progream was
introduced so that all children could purchase milk at low éost._
During thisvperiod the majority of the children who participated
in the milk program ingested two-thirds of the recommended calcium
allowance and improved their intake of protein. Nearly all of the
children from both groups had diets which contained two-thirds of

the Recommended Allowances for vitamin A and ascorbic'acid but the
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'gregtest improvements in nutrient intake were fouﬁd smong the non-
échool lunch group after supplementation. Studies reported by
‘other investigators showed that children who ate the school lunch
consumed aiets which confained more ascorbic acid rich foods
(8, 11, 15, 17, 46, 48), a variety of vegetables (8, 11,15, 17,
46), whole grain cereals (11, 15) as well;as‘ﬁilk and milk products
(8, 11, 15, 46). 1In general, it has been shown that children who
participated in the school luﬁch'progfam regularly had nutrient
intakes which met recomménded allowances more often than childfen
who did not participate (2, 11, 13, 15, 17, b, 45, k6, 47, 48, L9).
A hbt'school lunch which supplied gt least one-third of the
Recommended Dietary Allowances produced a greater improvement in
the food intake, physical and bioéhemical statﬁs ofvchildren than
a suppléménted school lunch (l7). ‘Comparison of the total daily
food intake of the children who ate the school lunch to the same
children who ate all their meals at home showedbthat when the
school lunch was eaten, the.children met the Recommended Allowances
© more freqﬁently."These investigatérs and others.(il, 15) feported
that Ciﬁrus fruits. and green and yéllow vegetables.were not consumed
daily at home by the children but were included in the completé
school lﬁnch. This difference could help explain the better nutrient
intake for the childreﬁ whén they ate the complete school lunch.
Other'iﬁteresting findings were that children who ate the school

lunch ate fewer cookies, candies, sweets and soft drinks (46) and



13.

that girlsvmofe often than boye who ate the hot school lunch had
more adequate nutrient intakes (11).

A receﬁt report on the effectiveness of the school lunch and
- breakfast prograﬁs (45) in Texas showed that the children who par-
ticipated regularly in these brograms had better health, better
blood levels of specific nutriente'and better school attendance
than non-school lunch and breskfast partlclpants. Another study
(50) in s low income area of Kansas City also reported that - chlldren
‘who part1c1pated in the school feeding program showed & marked
improvement in aeademic achievement, attendance, behaviour and
alertness; These findings are in contrast to other investigators
‘(8, 1k, 18, 19) who reported that the school lunch produced little
or no imprevement in the nutritional status of theﬂehildren.

Groﬁpskof children who participated in ﬁaridus types ofbschool
feeding programs.in‘Pennsylvania were etudied ever'a nine yeer
period (18)5_ Medical, dental, and biochemical tests were carried
out to evaluate the effectiveness of the different types of feeding
programs; Food intskes of the children and nutritive content of
the school lunches were recorded. Twenty percent of one group of .
1kl children who participated in the school lunch became propor-
tionally,lighter in weight for theif sex, age, andkbuildf The
number of children who showed no improvement, or a decrease in blood
end urine values, far exceeded those‘who did show an iﬁprbvement.

The fact that pereons responsible for the child's home diet were




1k,

found ﬁo pay-le;s attention to meals because of their confidence

in the adequacy of the school lunch was noted in this study (18)
and by other investigators'(ll; 17, 48). Analysis of school

. lunches showed that few_compensated for omissions in the children's
home diets (18, 48) and few provided one-third of the Recommended
Allowances (15, 18, 48, 51). The importance of the school lunch
and the children's home diets complementlng each other appears
evident (h 8, 13, 14, 15, 16, 17, 18 19, Wb, Lk8). Tt was con-

| cluded in the Pennsylvania study (18) that all c¢hildren could profit
vfrom’a school lunch program planned by a treined nutritionist buf
that provision of a school lunch aloné did not necessarily assure
improyément in theé nutritional status and food habits of the chil-
~dren concerned. Similar findings were reported in Florida (4k4) and
‘in Newfoundland (52).

The study carriéd out in Newfoundland (52) showed -that even after
milk was made available to the students, the consumption of soft
drlnks remalned high, éaftlcularly among secondary school students.
Food preferences, price and parental 1nterest appeared to influence
the children's food intake»more than the ready availability of milk.

A study of school children in Toronto (14) who received a well
balanced school lunch were compared to a matched group of children
who followed their usual éatihg habits. - It was reported that only
slight differences existed in the physical and biochemical tests

carried out on the two groups. . Children who consumed 90% or more of the
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lunches showed slight 1mprovement in phys1ca1 condition and
growth, in the levels of serum ascorblc acid, vitamin A and carotene
vand in the condition of their teeth. However, these differences
were not statistically significant. Factors which may have contfi-
‘buted to lack of improvement and in some cases regression of food
intake over the two-year period were the rise iﬁ the retail cost of
milk;'meat; butter, Vegetables, and cereals, preference for refined
céreals and vhite bread and the:amount of money spent onvsweet

- bakery products by almost all the.families.

The results;of the studies reported here show that‘a school
lunch alone may not always be an efféctive means of improving
nutritional status; If a school lunch is to be beneficial, if
must be blanned and supérvised by persons‘trained in nutrition
S0 fhat deficiencies in children's home diets are compensated for
in the school lunch. Children who eat schqol lunches that comple-
ment théir home diet and thus improve their nutrient intake have
been shéwn to improve in physical status and academic progress.

It seems apparent from the studies included here that factors such
as education, income, food pfeferences, parental influence and
»availability of foods are associated with nutritional status. In
order tQ impro?e nutritionalvstatus all of these factors must be

considered.
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Nutrition Education for Elementary School Children

Because food practices as well as income and school lunches
appear.to affect food intake, a relevant nutrition education
-program should improve food habits. Numerous food habit survejs
have shown that children from all socio-économic levels consume
dietsvwhich-lack citrus fruits, green leafy and yellow vegetables,
milk and milk products (2, 5, 6, 8, 11, 15, 16, 20, 24, 25, 26,
27, 30, 46, 47, h8; 53, 54, 55, 56, 57, 58, 59,.60, 61). In place
of thése.food groups children frequently substitute sweets, cake,
cookies, other baked products, soft drinks, and candy (1k, 22, 2k,
25, 30, L9, 52, 53, 54, 55, 57, 58). Tt has also been shoﬁn that
the food habits of childfen fend to deteriorate as they approach
adolescence (6, 7, 8, 11, 16, 20, 21, 22, 23, 2, 25, 26, o7, 28,
29, 30, 31, 32, 33) and that girls parficularly have poor food
habits and nutrient intakes below. recommended aliowances (6, 8, 21,
23, 27,.28, é9, 30, 46, L7). Implicatiéﬁs from the food habit
-surveys are that children are not well informed about the nutritive
value of fooas and the importance of good nutrition (62). One

study' (12) showed that only 10% of- the grade IV, V, and VI
children could name the Basic Four Food Groups. The following
studies, concerned with nutrition education,‘have used a cross
. section sample of children ffequently, so that all income groups

are represented.
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The effectiveness of different nutrition educetion techniques
for teaching both parents and children was examined (62). when the
results of a previous survey (54) showed that hl% of the children
Vere in poor er fair physical condition. The food records showed
.that 30% consumed less than one pint of milk daily, that 917 did
not have any source of-v1tam1n D and that the consumptlon of sweet

foods was hlgh. The educatlon procedures implemented were dlrected
at 1mprov1ng the intake of milk and vitamin D and dlscouraglng the’
‘use of sweet foods. leferent methods of nutrition education were
used for the parents and the children. The parents were informed
about theif ehild's health status initiallj aﬁd were present for

the final physicaliexamination. Nutrition classes and consulting
services were provided for the methefs. Nutrition pamphlets,
newspapers, and radio were used to inform the parents; while tech-
' nlques used to educate the children 1nc1uded mlmeographed sheets,
poster contest, anlmal experlmeﬁts, wall posters, and fllms. Nutri—
tional status of the children improved during the first year of
hutrition'educaﬁion, but did not coﬁtiﬁue to improve during the
k second year. Intakes ef fruit andIVitamin D increased during both
years, while intakes of meat and eggs increased only during the first
year. The cohsumption of sweet foods remained high during both
‘yeers. Many influences on food intake, e.g., rise in food prices,
food preferences, were apparentv and the educational techniques
employed proved ineffective fpr”theVlong term improvement of milk

inteke. The authors concluded that a change in food habits would
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occur only when the children themselvesiwished to consume adequate
amounts ofvthe recommended foods and when the parents made available
the proper quantities of the necessary foods. The physical exami-
nations of the children attended by one or both parents andbthe

home visits made by the school nurse were'the most effective
contacts in terms of’teaching the parents about nutrition. The
poster contest appeared to be an effective tool for teaching the
children{ The most serious problem in classroom health teaching

was believed to be the teachers' lack of nutrition knowledge

and the 1ack of use of stimulating teaching techniques. Similar findings

showed that nutrition education alone had little effect on an

increased consumption of milk -among students (52). It was recognized
that students must be motivated to improve food habits and teachers
must be conv1nced that nutrition education is an important subject
which should be introduced into other subject areas.
An improvement in nutrition knowledge after receiving»nutrition

education was shown in a recent study of grade II children (63).
- Two groups, an experimental grOupvwhieh received'special nutrition
education for four Weeke, and & control group which received only
health in the school curriculum, were compared. A pre-test of
nutrition knoﬁledge was given to both groups ?rior to the education
program. The'objective of the program was to help the children
incorporate the four Food Groups into their diets. This was

accomplished by animal experiments, taste panels, team contests,
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informal discussions about food, a ﬁgood nutrition" party, food
'games, posters, pictures, and individual food records. Two weeks
after and two weeks before the program,both groups had their
lunches evaluated for nutfient content and the amount of food
eaten. A brief test after the education bProgram was given to both
classes to determine any changes in nutrition knowledge.

Results of the survey showed that the group which received
the sﬁecial education improved their nutritioﬁ knowledge 70% and
that T4% of them were sble to pick ocut a well balanced breakfast.
The percentage of chiléren consuming an adequéte breakfast also
increased. More children brought milk from home or bought it at.
school for lunch and én increased number showed more WillingneSS'to
drink miik. The group which did nof receive the special course
improved their nutrition knowledge only 20%. Although 31% of thé
.group were able to pick out a well balanced breakfast, the number
of children having an adequate_breakfast decreased. The consumption
_of milk did not improve and lunches brought from home still lacked
fruit, milk and vegetables and yet contained caske and cookies. A
questionnaire was sent to the parents of the children who had
received the special course, in order to evaluate the effect of
nutrition education oﬁ the children's home food habits. Fifty
percent of the mothers believed that their children's food habits
had improved; vegetables were accepted more readily, interest was

taken in foods which had better nutritive value, and basic food
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guides were followed more often.

Studies reported here clearly show there is a need for nutrition
education at the elementary school level. ‘However, if nutrition
education programs are to be effective in improving food intakes
and food habits, each program must be a continuous, flexible
procéss.which focuses on the specific problems of the groups
concerned. |

School feeding programs and nutrition education cannot be
separated if children are to experience an improvement in immediste
food intake and to learn good'fodd habits. In order to plsn a
school feeding program and develop a relevant nutrition education
brogram, feasibility studies should be done (7; 13, 15, 18).

One feasibility study carried out in a depressed section of
Boston investigated food intake, biochemical status and food habits
of elementary school children (7). The specific nutrient deficiencies
and poor food habits, particularly the omission of breakfast and in-
‘adequate lunches, resulted in the recommendation to introduce a
"school brunch". Furthermore, it was recommended that the existing
nutrition education programs should be revised and directed at
meeting the needs of these particular children. These investigators
(7) and others (13, 18, 64, 65) recognized that parents, nutritionists,
and school nurses as well as teachers should be involved in planning
and implementing the program. This broad perspective of community
involvement has been summarized in the following diagram by. Tod-

~ hunter (49).
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Some investigators (4, 19, L49) believed £hat the economic
status of families_was”aﬁ important-factor to consider when
planning school lunches‘énd nutrition education programs. It
was recommended that portion sizes and special servings would
'.need adjusting for children who had very poor diets (18). To
meet the Recommended Allowances for‘the majority of a heteroge-
neous group, the researchers (18) sﬁggested_that the school meal
should provide one-half of the Recommended Allowances for calories,
protein, phosphorus, and iron, two-thirds for calcium, and one-half
to four-fifths for vitémin D.

To summarize, it appears that the school lunch as an integral
part of the education program can éontribute to the total develop—

ment of children by improving their nutrient intakes and teaching

them good food habits only if it is planned by a trained nutritionist

so that it complements the home diet. The socio-economic back-
ground of the sample population, the availability of food, personnel
resources, and regional differences are important factors to
consider in setting up the school lunch program as part of the

education program.
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RESEARCH DESIGN

Objectives of the Study

The objectives of this study Were‘twofold:

1. to evaluate the nutrient intakes of elementary scﬂool children
living in a low income area of cenfral Winnipeg in relation
to the Canadian Dietary Standard;

2. to examine the nutrient intakeé'as well as the food practices
of the children at the noon meal.in order to investigate the
pqssible need for a school lunch program.

Hypothesis

In order to carry out the objectives of this study, the

following hypotheses were formulated.

1.

2.

The daily nutrient intakes of the children would be below the
recommended aliowances of the Canadian Dietary'Standard.
The.nutrieﬁt intakes of the children at the noon meal would not
meet one-third of the recommended allowances of the Canadian

Dietary Standard.

. The children surveyed would benefit nutritionally from 8 school

lunch program.

The objectives of this study and the limited time available

to collect the dietary data were the major factors which influenced

the method used in the survey.

The most appropriate interview method used to assess nutrient

intake of groups is controversial (66, 67, 68, 69, 70, 71, 72, 73,
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Th, 75). A study'carried out by Young and Trulson (70) reported
‘that the objectives of the study and the hypothesis to be tested
determined the methods used for obtaining and evaluating dietary
data. In all methods thefe appeared to be 1imitatibns; the greatest
being the limitation of human efror. In a comparative study of the
T—day food record, the diet history, and the 2L-hour recall,

Trulson (71) concluded that it was best to use only one interview
~method with full recognition of its,limitatioﬁs. If more than

one method was employed!the researcher should realize that
differences in food intake figureé occurred.

In an earlier study of 166 grade school, high school, and
college étudents (76) it was found that the more expedient
2h-hour recall could be substituted for the f-day food
record for eétimating the mean nutrient inteke of groups provided
that the samplebsize contained at least fifty persons. Chamberlain
and Pike (72) reported similar results when they compared nutrient
“intakes of college.freshmen obtained by T7-day weighed food
records and the 2h-hour recall interview.

It has been shown that children can give accurate informa-
tion about their past.food inteke provided that they are knowledgeable
about names of foods and beverages, have developed a sense of time,
have a good memory and attention span,as well as a willingness to
co-operate. If a long period of recording is required, children

can lose interest and become careless in keeping food records (77,
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78, 79, 80, 81). Bransby, Daubny and King (80) studied fifty

10 to 15 year old children in order to investigate the accuracy
with which they recalled all foods and beverages consumed in

the previous 2L-hour period. All foods consumed by the children
were either weighed or recorded in household measures. ‘When

the children were questioned about their food intake over the
previous 24-hour peribd, it was fqund that the quantities of foods
and beverages estimated were as accﬁrate as the measured or
weighed food intake. A more recent study of Swedish school
children (81) reporfedwéimilar results.

In an eariy British study (82) it was shown thét‘155 childrén
ages eight to fifteen years were able to estimate the quantities
of food they consumed the prefious aay within ten percent of the
actual weight. After each child was questioned about the foods
and beverages éonsumed durihg the previous 2h-hour period, they
were shown weighed samples of the foods and were asked to select
‘the amounts of foodé they had consumed.

Another early study (77) of children nine to eleven years
of age showed that this age group were "able to recall eésily the -
foods eaten over a 2k-hour periodband delight in measuring the
quantity of food eateﬁ".~ After the age of eleven years it was
believed that children might havé acquiréd.information about foods
they should eat which would bias their reports but would not

influence their food hsbits.
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A study (78) designed to assess the ability of school
‘children~nine to eighteen years to recall foods and beverages
consumed in the school lunch, reported that the foods most commonly
omitted were bread, margarine, and celery. Names of .fruit Juices
were sometimes confused and the'quantity of Juice consumed was
most often repoited in lesser amounts. From the results of the
survey the investigators concluded that on a group basis errors
pf estimation cancelled out in such a way thaf reasonable
values of the average nutrient intake were obtained.

'Although the priméry purpose of a recent study (79) was
to assess the effectivéness of school feeding programs on the
nutritional status of children, six to twelve years old, the in-
vestigators.were able to evaluate tﬁe éccuracy of the children's
ability to recall their previous food intake also. The children
were interviewed at school by a nutritionist to obtain information
oﬁ all foods and beverages_consumed the previous day. Mothers
were interviewed by telephone and were asked to recall the child's
diet for the same day as that feported by the child. Results of
this study showed that the majority of mother-child pairs provided
the same information regardless of the child's age.

Consideration of the advantages‘and disadvantages of varibus
.methods appeared to justify ﬁhe use of the 2b-hour recall of
food intake as compared to the dietary history or food record

in this study. Because preliminary plans prior to the field work
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took longer than anticipated, it was not possible to obtain the

research data until near the.end of .the school term. Furthermore,
altheugh classroom feachers co—operatea well with the researcher,
only one interview of short duration was permitted for each child

so that class routine could‘be'maintained.

Selection of the Sample

Since this study was directed at.gathering foed intake daﬁa
from elementary school children who lived in a low income urban
area,.the 1961 census tract was used to lecate families living in
central Winnipeg wﬁo earned an annual median income of $3000 or
less which is con51dered to be at the poverty level. The ares

chosen was located in the North section ef Winnipeg (Appendix A)

and was predominantly inhabited by families of Anglo-Saxon, Portug~
uese? Chinese, and Canadian Indian origin. A number of the families
were receiving welfare assistance and some families were supported
by only one parent. Many of the children transferred to different
schools:throughout the year; some as often as six timee.

Preliminary Approval of the Research Study

The schools located in‘the low income area were all in School
Division No. I. 1In order to.cerry out any research work in the
schools in this Division, a draft of the proposed study had to be
submitted to the Inter#University Research Committee for approval.

Selection of the Schools; Preliminary Work

When the project had been approved, the Assistant Superintendent
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of Schoo} Division No. I selected elementary schools at random
‘within the designated area in which grade V classes were taught ,
and then contacted each school principal to elicit co-operation.

In order to obtain a sample large enough for statistical analysis,
eight schools were selected for'the survey; Norquay, David Living-
stone, William Whyte, Victoria Albert, Pinkham, Somerset, Montcalm,
and Dufferin.

Selection of the Students

The sample was chosen by classroom rather than age in order to
minimize the number of'classes that would havé to adjust their
normal roptine of school work for the survey. Grade V classes,
with boys and girls ranging in age from ten to twelve years, were
selected‘for it was believed that children of this age range would
be able to provide food recall information and answer interview
questions.

In each school, grade V classroom teéchers were consulted and
names,.ages, and addresses of all grade V students were obtained.
A verbal explanation about the purpose of the study was given to
each grade V classroom by the researcher. A letter was sent to
each home informing parents about the study. Attached to the letter
- was a consent slip fof the parents to sign and return (Appendix B).
In seven schools, a positive reply was requested while in onel
- school, upon the advice of the principal, parents were asked to
reply only if they‘did not wish their child to participate.

Response from parents varied but generally it was poor. Upon the
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recommendation. of some of the principals, home visits were made
to a number of families who failed to réspond. It was found that
several families had not received the letter, some had beeﬁ unable
to interpret it and some were unwilliﬁg to allow their child to
.participéte. When consent slips had been returned it was found

that 211 chlldren were eligible to take part in the study.

Settlng QR_Interv1ew Schedules

Uppn consultation with each principal and the grade V class-
robm teachers, interview schedules were arrangéd-so that only & = 7
"minimum amount of class time would be lost for each child during
the 1nterv1ew A pre-test of research instruments was carried
out in one classroom in David Livingstone School. Each child in
‘the class was asked to record the foods and beverages consumed in
the previous 2Lk-hour period. The recording was carried out in the
classroom after lunch; each child was asked to recall what he had
consumed for lunch, for bréakfast, and for snacks that‘day, as well
as the evening meal and evening snacks on the previous day. This
group classroom method ﬁas not feasible because the children were 0%

unable to spell names of foods and would not  listen to instructions.

Final Interview Schedule

Individual interviews with each child were arranged so that

the researcher recorded the food intake on the 2h-hour recall food
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intake recard (Appendix C). A Home Economics graduate with a
‘major in Nutrition assisted with the interviews. To increase the
accuracy with which quantitative information was feported, plastic
food models and various sizes of spoons, cups, dand glasses were used.
Quantities of foods and beveragés were recorded directly in grams

as given on the food models or in household measures and converted
to grams later. The questionnaire‘(Appendix D) concerned with

the noon meal was completed following the 2k-hour recall. Infor-

mation about where lunph was eaten, how often lunch was omitted,
and whether or not vitamin preparations were consumed was recorded.
The weight, height, and triceps skinfold measurements of each child
were taken. Scales were tested with a known weight for accuracy
before each interview period. Children were welghed to the nearest
quarter pound in indoor clothing without shoes and measured to the
- nearest eighth of an inch. Triceps skinfold measurements recorded
in millimeters were carried out by one individual using Lange
skinfold calipers. Each'interview lasted from fifteen to twenty
minutes so that approximétely eighteén children wefe interviewed
each afternoon.

All the field data were obtained in the period from May 10 f
to June 2l, 1972,
The Data

‘The final data were obtained from eighty-two boys and one

hundred and seven girls, the majority being eleven years of age.
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Data from the 2L-hour recall food records was transferred
.to computer duata sheets and key punch cards. Each child's food
intake in each school was then analyzed by computer for kilocalories
protein, fat, carbohydrate, calcium; phosphorus, iron, vitamin A,
thiamin, riboflavin, niacin, and ascorbic acid. Food composition
data were obtained from Agriculture Handbook No. 8 (83). The
computer program used, categorized the food 1ntake of each child
1nto three meals and three snacks for the survey day and gave
the caloric and nutrient content of each meal and snack. The
percentage contribution for each nutrient for each meal or snack
was also obtained. The mean caloric and nutrient values were
obtained for all the children in eaéh school as well as standard
deviagtions and percentage contribution of nutrients to meals and
snacks.l As a standard of adequacy the recommended allowances for kilo-
calories and the eight nutrients suggested in the Canadian Dietary |
Standard (8L) were used.

Tﬂe-standard used for an adequate lunch .was one-third of the
- Canadian Dietary Standard (84) recommended allowances. The food
vintake at lunch, categorized by food groups, was fabulated'for
milk, animal and non-animal protein,.fruits and vegetables high.'
in ascorbic acid and vitamin A, other kinds of fruits and vegetables,
.fats, foods high in carbohydrates and beverages. Milk was recorded
in cups. If less than one-~eighth cup was used in mixed dishes, the
amount was not  recorded. The consumption of chocolate milk, tea,

_ coffee, soft drinks and fruit flavoured drinks was recorded in
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8 ounce servings. Other foodé were recorded as fractions of the
.standard serving. The standard serving for meat, fish, and

poultry wasbthree ounces and for milk broducts one ounce. Eggs

were recorded as the actual number eaten. Bread and ‘bacon were
recorded in number of slices consumed and other fats in teaspoonsful.
Cooked and canned fruits and vegetables were recorded in fraétions
of cups, the standard amount being.one—half cup. Fresh varieties

of fruits were recérded as the actual amouht eéten, e.g., one apple,
one orangé. The étandard for foods high in carbohydrate, such‘as
macaroni or spaghetti, was one cupful. The percentage of the
children who consumed the standard amount or more.of the various
food groups was calculated for the noon lunch also. As a further
‘measure of adequacy,.the children's noon meal was comparéd to the
Type "A”‘lunch used in.the U.S.A. National School Lunch Program‘(Appen—
dix E): This lunch prévides a minimum of one-third of the Recommen-
ded Daily Allowances for calorieé and the nutrients.

The height, weight, aﬁd skinfold measurement data obtained in
the present study hasvbeen compéred tq the Canadian average figures
(85). These average numbers provide only a guide or reference
point Whigh must be interpreted carefully. .An absolute value for
weight should not be used as g standard for it does not take into
account differences in rates of growth, body build, and bone
structure among individuals (26, 61). In order to allow .for
variation among the children in this stﬁdy, a 10% range:above and

. below the Canadian average values has been used. Any measurement
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for weight, height, and skinfold which was 10% above or 10%

‘below the average value was considered to be within normal limits.




33.
RESULTS AND DISCUSSION

The children who were interviewed were all enrélled in grade V
classes and ranged in age from 10 to 12 years; 13% were 10 years,
60%, 11 years, and 27%, 12 years. The sample numbers of boys and
girls in each age category in fhe eight échools surveyed is shown
in Table-I.

One hundred eigﬁty—nine childfen, 107 girls andv82 boys, were
able to recall the foods and beverage consumed during the 2h-hour
period prior fo the interview. Twenty-two additional food recall
v records were considered incomplete, and therefore, were not included
in the final aﬁalysis.

Daily Nutrient Intakes

Although several investigators (6, 7, 8, 16, 23, 27, 30, 46,
b7, 61) have reported that the nutrient intakes of boys and girls
differ, analysis of variance showed that there were not any sta-
Atistically significant differences between the girls and boys in
the present study. However, the mean intakes'of all nutrients
with the éxception of calcium and ascorbic acid, were greater
for the boys as compared to those of the gifls. The mean intakes
of kilocalories aﬁd the eight nufrients for the boys and girls
appear in Appendix. F. | |

When the total daily food intake of each'indiQidual child
was compared to the Canadian Dietary Standard (84), 4.7% of the

group consumed diets which were adequate for kilocalories»and the



TABLE T

Distribution of 189 Grade V Children

by Age and Sex in Each School

3L,

SCHOOL 10 YEARS 11 YEARS 12 YEARS TOTALS

N = 189 Male Female | Male Female | Male TFemale | Male Temale

Norquay 1 1 4 6 0 3 5 10
N = 15

David L1V1ngston¢ I 6 I L 5 5 13 12
N = 25

V. Whyte 2 1 9 19 3 (O VR
N = k1

Vie. Albert 1 5 9. 15 1 5 11 25
N = 36 ’

Dufferin 0 5 5 8 5 5 10 12
N =22

Pinkhem 0 0 8 6 > 2 10 8
N =18

Somerset 0 1 5 o 5 L 7 7
N =1k

Montcalm 0 0 7 3 5 3 12 6
N = 18.

TOTALS 8 16 51 63 23 28 82 107
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eight nutrients. The number and percentage of children whose diéts
‘met the Canadian Dietary Standard fér kilocalories and the eight
nutrients ‘is shown in Table II.

More than 50% of the children selected diets which met the
Canadian Dietary Standard for pfotein, vitamin A, thiamin, ribo-
flavin, niacin, and ascorbic acid (Table II). A less favourable
picture was presented with respectvto kilocalories, calcium, aﬁd iron;
less than 33% of the group consumed diets whiéh met the recommended
allowances (Table II).

Although less than 5% of the total group consumed diets Whlch
were nutrltlonally adequate when compared to the Canadian Dietary
Standard, it is not possible to conclude that the majority of the
children were nutritionally deficient. The Canadian Dietary
Standard was not intended for, nor is it valid as, a measure of
- nutritional  status (84, 86). The recommended intaekes in the
standard were set well above minimum levels and therefore failure
to meet these recommendations does not necessarily mean nutritional
deficiency. However, by comparing the nutrient intakes of specific
groups to the Canadian Dietary Standard, a researcher may obtain
information about the relative adequacy of the diets. Suéh infor-
mation may be useful in isolating nutritional problems which might_
be alleviated by dietary supplementatipn such as school feeding
brograms, or by nutrition education.

The mean intskes of kilocalofies and each of the nﬁtriehts for

 the entire group appear 1in Table III. The mean intakes for kilocalories
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Number and Percentage of 189 Grade V Children
Whose Diet Met the Canadian Dietary Standard for

Kilocalories and the Eight Nutrients
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' TABLE IIT Mean Total Dé,ily Intake of Kilocalories and Eight
Nutrients of 189 Grade V Children, As Compared with

Canadian Dietary Standard

NUTRIENTS MEAN INTAKE CANADIAN DIETARY STANDARD
Calories (Kilocal.) 2003 + 789 2500
Protein (Gm.) 72.1 + 31.L | 30
Calcium (Mg. ) 833 + 488 1200
'Irén (Mg,) 10.4 + 4.6 12
Vitamin A (I.U.) L292 + 8809 2000
Thiamin (Mg.) 1.14 + 0.62 .8
Riboflavin (Mg.) 1.71 + 1.03 1.3,
Niacin (Mg.) 14.8 + 7.9 8
 Ascorbic Acid (Mg.) 65 + Tk 30

37.
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and the eight nutrients for the children in each of the schools
.is shown in Appendix G.

vOnly 2é% of the children (41 children) consumed diets which
met the recommended allowance for calcium (Table II); 1200 mg.
per day (Table III). The mean intake of calcium for the totél
group was 833 mg. daily (Table III) or 69% of the Canadian Dietary
Standard. Perhaps this lowvdiétary intake of calcium could be &

attributed to the lack of milk, and milk products in the diets.

A similar trend has been reported by other investigators (6, 8,

9,11, 12, 13, 1k, 16, 20, 21, 27, 29, 30, L6, 47, 55, 59, 61).

It was also noted in the present study that more girls than boys
had a dietary intake of calecium which met the Canadian Dietary
Standard and that the girls consumed more milk, cottage cheese,
cheese,‘ice—cream and yogurt.. In contrast to this study and that
of Myers (7), other researchers (6, 8, 11, 16, 21, 30, 47, 48)
have reported that boys drank more milk than girls, and that their
calcium intake met the recommended allowances more frequently.
Although a positive relationship between'income and the
consumption of milk has been reported by several researchers (5,
-6, 9, 14, 15, 40), price did not appear to be an important factor
in the present study. Soft drinks which cost more than milk per
serving were purchased by the majority of the families. This
finding is in agreement with Shaver (62) who believed that food
preferences were more important than income in determining children's

~ milk consumption. In his study only one in 360 mothers gave the
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cost of milk as a factor related to an inadequate intake of milk
'following an increase in food prices. Approximately 50% of the
children who had low intskes of milk consumed generous. amounts of
sweet foods which also had risen in cost. The most prevalent ex-
planation for the lack of milk in the diet was‘the dislike of
.the beverage. Other investigators have also reported that children
often show a preference for soft drinks and other sweetened
beverages even when milk is readil&_availablev(ho, 52, 55, 62).
These investigators indicated that nutrition education might be
used to help improve fégd buying practices.

Because calcium intake was low in the majority of diets,.
it was expected that the diets would also be low in riboflavin,
for both these nutrients are suppliéd mainly by milk and milk
products. Therefore, it was not surprising that over one-third
- of the children failed to consume diets which met the Canadian
Dietary Standard for riboflavin, 1.3 mg. daily (Table III).
.Although the mean riboflavin intake, 1.7 mg. per day (Table III)
exceeded 100% of the Canadian Dietary Standard, the standard
déviatioh indicates that there is great variability in the 'indi-
vidual intakes. Other researchers (8, 9, 16, 17, 18, 19, Qﬁ, 25,
28, 40, 46, 49, 58) have found that riboflavin consumption was
genersally adequate, and agreed that milk and milk products were
important sources of this nutrient. In one study (14) it was
recommended that for families restricted to a low incomé budget,

milk should supply 85% of the calcium and 70% of the riboflavin.
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Mean caloric intakes ranged from 28% to 183% of the Cansdian
-Dietary Standard. For the entire group, the measn intake was

2003 kilocalories deily (Table III) or 80% of the Standard. Signi-
ficant numbers of the children consumed less than the recommended
2500 kilocalories. Table II shows that only 23% of the group

(43 éhildren) consumed diets which met or exceeded the recommended
allowance.

Daily caloric intake influences the rate of growth and
development of childreg, If the caloric intakes are consistently
inadéquate over a period of time, growth and development may
be retarded. Since the present study provided anthropometric
data for only one period of time, a valid relatiqnship between
caloric intake and growth cannot be made. Furthermore, the large
differences in the number of children in each age category made it
difficult to compsre their anthropometric measurements to other
standérdg (87, 88, 89, 90).

vThe average value and the lO%_range for weight is shown in
the first column of Table IV. The number and percentage of children
in each age category whdse weight was within the defined limits
appear in the secbnd and third columns (Table IV). The number
and percentage of children whose Weights were below or above the
defined values appear in the last four columns (Table IV)

There appears to be a trend for the weights of the l2-year-old
girls to be below the normal limits more often than the othér age

. groups; 56% of the 1l2-year-olds as compared to 13% of the 10-year-olds




TABLE IV Number and Percentage of 187 Grade V Children

Falling into Various Weight Categories as Compéred to Canadian Averages

Children Standard No. 10% Above 10% Above and No. Below % Below No. Above % Above

and Below Standard Below Standard Av. Range Av. Range Av. Range Av. Range
(Av. Range) (Percentage)
10 Yr. Girls 31.3 kg.. - |
28.2-3h.4 6 Lo.o ;2 13.3 T L6.7
N =15 A.R. o
10 Yr. Boys 31.8 kg. » .
28.7-3k4.9 2 _ 28.6 2 28.6 3 42.8
N=7 kg. A.R. ' ~ :
11 Yr. Girls 34.9 kg. : '
31.5-38.3 21 33.3 16 25.4 26 41.3
N = 63 kg. A.R. :
11 Yr. Boys 3L.9 kg. : .
: 31.5-38.3 - 26 50.0 12 ‘ 23.1 1L 26.9
N = 52 kg. A.R. :
12 Yr. Girls L41.7 kg. ' )
37.6-45.8 8 29.6 15 55.6 Lo 14.8
N =27 kg. A.R. ' '
12 Yr. Boys - 38.1 kg. »
34k.3-41.9 8 34.8 9 39.1 6 26.1
N =23 kg. A.R. ' :

¥ A.R. - Average Range

“Th
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and 25% of the ll-year-old girls were below the defined values.
'Furthermore, only 15% of the 12-yesr-o0lds ‘as compared to over

40% of the 10~ and ll-year old girls were above the-normal weight
limits (Table IV). Although no valid conclusion can be made

about a relationship between caloric intake and weight; it appears
that the 12-year-old group of girls had the lowest mean caloric
intske as compared to all the other age groups. With regard to
the boys, there was a trend showing that fewer boys were above
the normal weight limi?s as they approached adolescence.

‘The number and percentage of children whose height measure-
ments were within the defined limits as well as the number and
percentage of children whose height_measurements were below or
above the defined normal values appear in Table V.

A smaller percentage of the 12-year-old girls as compared
to the other age groups were_within the defined height limits
as shown in Table V. Furthermore, a larger percentage of this
_age group were below 10% and not any were above 10% of the average
range in height. Although the 10-year-0ld boys sppeared to be
short as compared to the Canadian averege values} the smali number
(7 boys) makes comparisons questionable.

Table VI shows the number and percentage of boys and girls
in each age‘category whose skinfold measurement was within the
defined normel limits and those_whose skinfold measurement was

above or below the defined values.



TABLE V' Number and Percentage of 187 Grade V Children

Falling into Various Height Categories as Compéred to Canadian Averages

Children Standard No. 10% Above 10% Above and No. Below % Below No. Above % Avhove
and Below Standard Below Standard Av. Range  Av. Range Av. Range Av. Range
(Av. Range) (Percentage)
10 Yr. Girls  13.54 cm.
A.R. 121.86- 14 93.3 - .0 0 1 ' 6.7
N =15 148.94 £ : _
lO Yr. Boys 135.9 cm.
, A.R. 122.31- 6 . 85.7 1 1L.3 0 0
N=7 149.49 . :
11 Yr. Girls  140.5 cm. : : : .
A.R. 126.L45- 60 - 95.2 0 0 3 4.8
N =63 15k4.55 -
11 Yr. Boys 140.7 cm.
: A.R. 126.63- 50 96.2 1 1.9 1 1.9
N =52 15h.77
12 Yr. Girls  1L47.8 cm. o
A.R. 133.1- 25 92.6 2 T.b4 0 0
N = 27 162.5 '
12 Yr. Boys - 145.8 cm. '
' A.R. 131.3- 23 : 100.0 0 0 0 0

N = 23 160.3

.EW



TABLE VI = Number and Percentage of 186 Grade V Chlldren Falling Into

Various Categorles for Skinfold Measurement as Compared to Canadlan Averages

Children Standard - No. 10% Above 10% Above and No. Below % Below No. Above % Above
' and Below Standard Below Standard  Av. Range Av. Range Av. Range Av. Range
(Av. Range) . (Percentage) :
. Yr. Girls 9.5 mm.
A.R. 8.55- 1 - 6.1 T 46.7 7 Le.7
N =15 10, 45mm ' . !
Yr. Boys T4 mm, _ -
A.R. 6.66- 2 - 28.6° - 1 14,3 b 57.1
N=7 8.14 mm :
Yr. Girls 10 mm. : o . ‘
A.R. 9~ 1k ' 22.2 27 ho.9 22 3k.9
N =63 11 mm. : '
Yr. Boys 7.9 mm,
A.R. T.11- 14 28 3 26 23 L6
N = 50 8.69 mm. ‘
Yr. Girls 10.5 mm.
A.R. 9.k5~ L 15.4 8 30.8 -1k 53.8
N =26 '11.05 mm. ' ‘
Yr. Boys - 8 mm,
, A.R. T.2- 5 20 5 20 15 60
N =25 8.8 mm.

Rt
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It is appareht that the majority of children had a skinfold
'measurement above the defined limits. Less than 30% of the group
had a skinfold measurement within the.normal values while 15%
~ or more had a measurement below the defined limits. .The skinfold
measurements could have been affected by lack of standafdization'
of the measurements in this study.

Only 32% of the group (61 chi;dren) consumed diets which met
the Canadian Dietary Standard for iron (Table:II). The mean
intake of iron was lO’mg. daily or 87% of the recommended allowance,
12 mg. daily. If the mean intake of iron is used to evaluate the
adequacy of iron in the individual diets, it appears that the
children's diets were good. However, the large standard deviation
and the fact that 68% of the children consumed less than 12 mg.
of iron daily indicates thatbmany diets may.lack foods which are
good sources of this nutrient. Although meat appeared frequently
in the diets of the majority of children, liver, eggs, whole
grain cereals, and dark green vegetables, glso good sources of
iron, were not consumed in appreciable amounts. Other investi~
.gators (9, 12, 13, 21, 29, 30, 61) have also reported that the
diets of elementary school children appear to be low in iron as
compared to recommended amounts.

.Patterson (12) reported that approximately 50% of the children
surveyed failed to consume diets which provided two-thirds of the
Recommended Allowance. Another American survey (9) carried out

 in ten states showed that the intekes of iron were lower than any
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other nutrient among adolescent children, and thus recommendations
‘were made to include more high iron-to-caloric ratio foods in

the diets. In contrast to these studies other investigators (8,
11, 14, 15, 16, 20, 26, 27, 40, L6, L7, 55) have found that the
majority of children usually cohsumed diets which were adequate

in ifon, a finding which was attributed to an adequate consumption
of meat, eggs, enriched bread and_gereals as well as dark green
vegetébles. |

In the present study, the girls had a 1owér mean intake of
iron'thén the boys (Appendix F), a finding which was in agreement
with several other studies (9, 11, 12, 21, 26, 29, L6, L7, 61).
The lower intake of iron in this study may be partially attributed
to the girls' lower consumption of meat. Also on the particular
day of this survey, éome boys ate liver, which is very rich in
iron, and which greatly increased the mean intake of the group.
Another factor which might help to‘explain why g high percentage
of children failed to consume diets which met the standard for
iron was that the standard may be set toco high for the majority of
individuals.

‘The mean intske for ascorbic acid was 65 mg. daily which was
more than twice the ampunt recommended in the Canadian Dietary
Standard, 30 mg. daily (Table III). However, the large standard
deviation and the fact that only slightly over half of the children
actually consumed 30 mg. of ascorbic acid on the survey day.would

indicate that the mean value distorted the true picture of ascorbic
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acid inteke. The low intake of ascorbic acid would appear to
result from a lack of citrus fruits and vegetables in the
.'majority of diets. It seemed that the main.sources,of ascorbic
acid for this particular group of children werevprovided by
potatoes, ascorbic acid fortified drinks, and fruits and vege-
tables other than the citrus variety. Past surveys (8, 9, 12,

1k, 15, 16, 20 21, 22, 23, 25 26, 27, 29, 30, Lo, h6 b7, 56,
57, 58, 59, 60 “61) have also reported that children's diets are
frequently def1c1ent with regard to fruit and vegetsbles and
that gp inadequate intake of these foods, particularly of the
c1trus varlety, contrlbuted to the lack of dletary ascorbic acid.
The present study and studies of other researchers (8 9, 11, 27) found
that girls more often than boys met recommended allowances for
ascorbic.acid, and fhat the girls consumed more citrus fruits

and vegetables. It was also 1nterest1ng to note that the mean
intakes of ascorbic acid increased with age and that the 12-year-old
girls had a higher mean intake than any other age group. Perhaps
the older girls ate more fruits and vegetables than the boys and
the-younger girls because of their concefn about weight and per-
sonal appearance.

Although several factors may be infolved in the dietary lack

of fruits and vegetables, some inveetigators (5, 6, 12, 15)
believed that an inadequate income was the major factor while
others (10, 1k, 56) believed that the need for nutrition educa-
tion directed at improving food selection was the most important

factor.
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Because the majoriﬁy of the children consumed small quantities
"of fruit and vegetables, a probable assumption would be that
their dietary intake of vitamin A would be low. Table II shows
that approximately two-thirds of the group (126 children)
consumed diets which containéd at least 2000 I.U. of vitamin A,
the recommended amount in the Canadian Dietary Standérd (Table III).
The mean intake for vitamin A was_4292 I.U. daily (Table II) or
214% of the Canadian Dietary Standard. Becauée 33% of the children
consumed less than 2OOQ I.U. per day, the mean intake has ques-
tionable validity. A few very large dietary intakes of vitamin
- A resulted in a mean intake which distorted the true average
intake. It is interesting to note that in the present study the
mean vitamin A intake of the boys as compared to the giris is
greater‘(Appendix 7). This finding could partly be attributed
to the boys' larger consumption of li&er and fats such as butterv
and margarine. Results of other dietary studies showed that
'Vitamin A was often below recommendéd allowances for elementary
school children (8, 9, 12, 13, 16, 21, 24, Lo, 46, 47, 55), &
finding attributed to a low consumption of fruits and vegeﬁables,
particularly fhe dark green and yellow varieties.

| Protein, thiamin, and niacin are mainly provided in the diet
by the food group which includes meats and meaf substitutes.
Table II shows that two-thirds of the children (126 children) met

the Canadian Dietary Standard for thiamin (0.8 mg. daily) and
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three-quarters met the Standard for protein (30 mg. daily)
and niacin (8 mg. daily) (Table II). The mean daily intakes
(Table‘III), 72 mg. for protein, 1.1 mg. for thiemin, and 15 mg.
for niacin, were all over 1h40% of the Canadian Dietary Standard.
Since the children in this study consumed fairly adequate
quantities of meat and enriched flour products, it was not
surprising that their dietary intakes of protgin, thiamin and
niacin were good. Most investigators have reported similar
findings (8, 9, 11, 12, 13, 16, 20, 26, 27, 28, 29, 30, 4o, k46,
47, 55, 61) and early étudies (14, 15, 24) which reported con-
trasting results might partially be explaihed by the -lack of
enrichment of flour and cereal products at that time.

One of the objectives of this study was to evaluate the need
for a school lunch program based on the nutritional adequacy
of the diets of a population of elementary school children.

It was found that the daily nutrient intakes were significantly

. below the Canadian Dietary Standard for calcium, kilocalories, and

iron. Other investigators (7, 8, 15, 16, 17, kb, L5, L6, L7,

L8, 49, 50) have suggested that diets lacking in specific nutrients

could be improved through a well planned school lunch program.
Thérefore, the present noon lunches were compared to one-~third

of the Canadian Dietary Standard as well as Type "A" lunch (Appen-
dix E) which provides one-third of the Recommended Dietary

Allowances (91).
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Data from Lunch Questionnaire

In the present study analysis of the lunch questionnaire
(Appendix D) showed that in five of the eight schools suiveyed,
Norquay, Pinkham, Somerset, Victoria Albert, and Dufferin, all
the sCﬁool children went home for lunch. Of the three remaining
schools, Davia Livingstone, William Whyte, and Montcalm, two of

.the children ate lunch at school, one at .a babysitter's, and two
with é grandmother. During the five-day school week, the majority
of children who were interviewed ate the noon luﬁch regularly.
iny 3% reported that lunch was omitted at least once during the
week and another 4% reported that lunch was omitted at least twice
a week.

It waé of interest to find that 8% of the group consumed
vitamin pills regularly. Since none of the children Qould
name the vitamin preparation taken, these supplements could not
be included in the analysis of the diets. Several other children
indicated that they took vitamins only during the winter season.
The number of children in the homes varied butAthe average number
of children present at meals was L.3.

Nutrient Intake for Lunch

When the individual food intake af lunch was compared to
one-third of the Canadian Dietary Standard, only 2% of the children
ate lunches which were'adequate for kilocalories and the eight nutrients.
The number and percentage of children who consumed diets which
met one-third of the recommendea allowances for kilocalories and

the nutrients appear in Table VII.



51.

TABLE VII  Number and Percentage of 189 Grade V Children
Who Ate a Noon Meal Which Met One-Third of the
Canadian Dietary Standard for Kilocalories and the Eight Nutrients
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Table VII shows that over 50% of the children ate lunches
.Which mef one-third of the Canadian Dietary Standard for protein,
niacin, vitamin A, thiamin and riboflavin and that lesé than 50%
‘consumed lunches which contained one-third of the recommended
amount for ascorbic acid, iron, calcium, and kilocélories.

The mean intake for kilocalories and the eight nutrients at the
noon lunch'is shown in Table VIII. One-third.of the recommended
allowance for kilocalories and the nptrients appears in the third
column and has been included as a standard for an adequaté‘lunch
(lh)._ The mean intake for kilocalories and the nutrients gt lunch
for the children by school aﬁpears in Appendix H. |

Table VII shows that only 26% of the children (50 children)
ate a noon meal which contained one~third of the Canadian Dietary
Standard for calcium. The mean infakéAwas 24l mg. daily or 66%
of the recommended allowance (Table'VIII){ The mean intake for
the girls as compared to fhe boys was slightly greater (Appendix
I) buflstatistically éignificant differences could not be shown.

Because calcium intake is lafgely determined by the intake of
milk and milk products, the consumption'of these foods at noon by
the children has been shown in detail. The number and percentage
of‘bOys and girls and the amounts of milk and milkvprodﬁcts which

were consumed appear in Table IX.
It is apparent that the intake of milk and milk products was

particularly low. Although 33% of the lunches included at least
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TABLE VIII Mean Intake at Lunch of Kilocalories and Eight Nutrients
for 189 Grade V Children, As Compared with One-~Third

Canadian Dietary Standard

. ONE-THIRD
NUTRIENTS MEAN INTAKE CANADIAN DIETARY STANDARD
Calories (Kilocal.) 593 + 238 758
Protein (Cm.) 23.2 + 16.0 10
Calcium (Mg.) 2kl + 238 36k
Iron (Mg.) 3.+ 2.k 3.6
Vitazﬁin A (1.U0.) 1448 + 2455 606
Thiamin (Mg.) 0-35 + 0.33 0.2k
Riboflvavi‘n (Mg. ) .50 + .37 0.39
v ﬁiaein (Mg.) h.s + L.0 2.4
vAscorbic Acid (Mg.) 18 + 37 10




TABLE IX  Number and Percentage of 189 Grade V Children
and the Quantities of Milk and Milk Products Consumed

Amounts of Milk and Milk Products

5k.

Children <1 cup > 1 cup No Milk Chocolate Milk | Milk Products
No. | No. No. No. No.
Boys .
12 1h.6% | 25 30.5% | k2 51.2% 3 3.6% L L.8%
N = 82 ' ‘
Girls -
8  T.4% \ 31 34.5% | 51 L47.6% 1 0.9% 16  1L4.1%
N = 107 ' )
lotals = 189 | 20 10.5% | 62 33% | 93 . 544 Lo 2% 20 10.5%
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one cup of miik, 54% did not include ‘any milk. A slightly
greater percentage of girls (34.5%) as compared to boys (30.5%)
consumed at least one cup of milk with lunch. Ice-cream, cottage
cheese, cheese, and yogurt were eaten by only 14% of the girls
and 5% of the boys. Because the girls consumed more milk and
more milk pfoducts than the boys at lunch, it is not surprising
that their mean intake for calcium was greater. Other investi-
gators (8, 11, 13, 14, 16, 47) agreed that calcium intake in the
children's noon lunches was frequently below recommended allowances.
. However, in contrést to the présent findings, other studies (6, 8,
9, 11, 16, 30, 48) found that boys more often than girls drank
milk, and thus met recommended allowances for calcium more fre-—
quently.

| Because there was a lack of fruit and vegetables in the daily
diet, a possible assumption would be that the noon_lunches con-
tained less than one-third of the Canadian Dietary Standard for
ascorbié acid and vitamin A. Table VII shows that only 38%
of the group (72 children) ate lunches which met one-third of
the Canadian Dietary Standard for ascorbic acid (9 mg. daily)
and that 61% (115 children) consumed lunches which contained
one-third of the recommended allowance for vitamin A (606 TI.U.
daily). The mean intake for all children for ascorbic acid and
‘vitemin A was 18 mg. and 1448 I.U. per day, respectively (Table

VIII). Although the mean intakés were 180% or more of the
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recommended allowances, the large standard deviation indicates that
there was significant variability in the ascorbic acid and vitamin
.A intakesf The number and percentage of childreh who ate ascorbic
acid rich and carotene rich fruits and vegetables apéear’in Table X.

It is apparent in Table X that the lack of citrus fruits and
vegetables was related to the low intake of ascorbic acid and that
"carotene rich fruits and vegetables were not the major sources of
Vitamin A for these chiidren. However, soups, particularly vegetable,
chicken noodle and tomato as well as'tomato ketchup and tomate sauces
were included in many noon lunches end were not included in the fruit
and vegetable group. This was censidered to be a major factor contri-
buting to the apparent adeqﬁate intake of Vitamin A.

The mean intake of iron at the noon lunch was 3.4 mg. daily, just
slightly below one-third of the Canadian Dietary Standard (Table VIII).
Although the mean intake of iron appeared fairly adequate, only 38% of
the children (69 children) actually consumed lunches which contained 3.6.
mg. of iron. Perhaps the low intake of iron for this group of children
v at the noon lunch was due to their low consumption of‘liver, eggs, whole
grain cereals, and dark.greenvvegetables. A recent survey carried out
in the United States (9) also found that children, particularly those
- who did not participate in the school lunch program, consumed inadequate
dietar& iron. From this study, it was demonstrated that a specific
nutrient deficiency among children could be improved thrbugh an adequate
school lunch ;

The noon lunches appeared to be fairly adequate with regard

to protein, thiamin, riboflavin, énd niacin. The intake of protein



TABLE X  Number and Percentage of 189 Grade V Children and the

Quantities of Fruilts and Vegetables Consumed

i BOYS N = 82 GIRLS N =107 TOTAL N = 189
Fruits and :
Vegetables # 1 7 # No 9 #1 % # No 9 #1 y | # No 7
Serving Y Serving Y Serving Y Serving ' Serving ' Serving Y

High in !

T 8.5 75 91.5 18 16.8 89 83.2 25 13.2 164 86.8
Ascorbic Acid »
High in ‘ a '

3 3.6 79 96.4 2 1.8 105 98.2 5 2.6 184 97.4
Carotene .

LS
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at lunch more often_met one~third of the Canadian Dietary Standard
" than of any other nutrient. Eighty-seven percent of the children
consumed & noon meal which contained 10 grams or more of protein
daily (Table VII); 59% of the groﬁp (111 children) ate lunches
which met one-third of the Canadian Deitary Standard fof thiamin
while 70% met one-third of the recommended allowance for niacin
(Table VII). The mean intekes for thiemin, 0.35 mg. daily (Table
VIII), and for niacin, 4.5 mg. daily, were weil above one-third

of the Canadian Dietary Standard.

‘Fewer of the children éonsumed diets at noon which met one-
third of the Canadian Dietary Standérd for riboflavin as compared
to the other three nutrients (Table VII). The lower intake of
riboflavin might be attributed to the lack of milk and milk products
in the noon lunches.

It‘would appear that the'adequacy of protein, thiamin, ribo-
flavin, and niacin in the noon lunches could largely be attributed
"~ to the children's dietary intakes of meat and meat substitutes,
peanut butter, enriched bread and bakery products made with enriched
flour, as weli as the smaller intakes of milk, milk products and

eggs.

Home Lunches as Compared to Type "A" Lunch

Scﬁools which participate in the National School Lunch Program
are required to provide Type "A" lunch (Appendix E) which includes
the‘following foods in the nodn meal: 1 cup of milk; 2 ounces of meat,'

fish, poultry, 6r cheese, or 1 egg, or k tablespoons peanut butter,
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or 3 cup of dry beans or peas; § cup serving of two or more

fruits or vegetables; 1 slice of whole grain bread or a substitute;
1 teaspoon butter or margarine. When compared to the standard
amounts of foods in the Type "a" lunch not any of the children ate
'lunches which contained the recommended amounts of all the five
fodd groups. Table XI shows the amount of each of the five food
groups which is Sugéested for the Type "A" lunch as well as the
number and percentage of boys and girls in the present study whose
home lunches contained those foods in the recommended amounts. The
_number and pércentage of children as defined by age and sei who
consumed a lunch similar to Type "A" lunch appear in Appendix J.
Table XI shows that only 33% of the group consumed one cup
of milk or more at lunch. Approximately 20% drank soft drinks or

other sweetened beverages, 7% drank tea or coffee, and 2% drank

ascorbic acid fortified beverages. Adelson (40) reported that
4 .

milk consumption appeared to be decreasing in the home. Such
a trend was attributed to the increased participation by the

children in school feeding programs; Several researchers (2,

: A8, 9, 14, 16) have reported that children who participated in
the school lunch regularly consumed more milk than children who
did not participate. However, other researchers (40, b7, 52,
55, 62) have reported that a ready supply of milk did not neces-

sarily increase the children's milk consumption. In order to



Number and Percentage of 189 Grade V Children

TABLE XTI
’ Meeting Type "A" Lunch
Food Recommended Boys Girls . . Total
Groups Amount N =82 % Boys N = 107 % Girls N = 189 % Total
Milk 1 cup 25 30.4 37 34.6 62 32.8
2 oz. meat OR ~
Meat and Meat i ;ggPZEnut
Substitutes Butter OR : 48 56.5 o2 k8.6 100 2.1
3 c. Dried
Beans or Peas
Fruits and { cup 6 4.0 7 6.5 13 6.8
Vegetables two or more
Whole
Grain 1 slice 54 65.8 60 56.1 11k 60.3
Bread -
Butter or -
Margarine 1 Tsp. 21 32.9 26 2k.3 53 28.0

“09
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change food habits, nutrition education as Weli as an easy access
fo milk was believed to be the most beneficiél plan.

Fifty-two percent of the children ate a lunch which included
~at least two ounces of meat or s ﬁeat substitute such as eggs,
peanut~buttef, dried beans_Qr'peas.(Table XI). Although
.eighty~nine children did not consume the recommended amount of
meat at lunch, the majority of children's diets. did include a one
ounce portion of either meat or a substitute. Meét, particularly
hamburger and cold cuts, weré eaten in larger quantities and more
often by the boys as compafed to the girls. Fish was not a popular
lunch food; it was included iﬁ only two of the noon meals. Although
only 5% of the group ate a two-ounce serving of poultr§‘at lunch,
smaller amounté ﬁere eafen by several of fhe children.‘

Nine percent of the children ate four tablespoons of peanut
butter, which was the quantity recommended in place of two ounces
of megt and seﬁeral children had eaten smaller amounts of this
food for lunch. It was interesting to note that many.childrén
preferred peanut butter as a spread for bread instead of butter
or margarine. It was also ndted that peanut butter was more
popular -among the girls. Only one child had eaten a serving of
cooked dried peas and gpproximately 8% had eaten cooked 5eans
or tinned pork and beans.

Fruits and vegetsables, particularly citrus and carotene rich

varieties, were lacking in the children's noon lunches; only 4%
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.of the boys and 7% of the girls had eaten two or more three-quarter
'cup servings of any kind of fruit or vegetable. Other researchers
(14, 47, 48) reported that one means of improving a lack of fruits
and vegetables in the children's diets was to include at least
one serving in the school lunch. However, these researéhers
emphasized that if the school lunch was to be effective in improving
fruit and vegetable consumption, an educational program was needed
to improve the food habits of the children. |

Approximately 60%vqf the children consumed at least one -
serving of a whole grain or an enriched 5read product for lunch
(Table XI). The majority of children, 53%, ate white bread and
indications were that the children preferred white bread to brown
or rye bread. Boys ate more bread at noon as compared to girls.
The twelve-year-old girls particularly ate small qﬁantities of
bread; only 20% had consumed one slice or mofe in the noon lunch.
Whole grain cereals and enriched bread products contributed non-
animal protein, thiemin, riboflavin, niacin and iron to the diets
of the children. Since the majority of the children had an
adequate intéke for protein, thiamin, riboflavin, and niacin (Table
XI), it would seem that this food group is.consumed in adequate
émounté by most of the children at the noon mesl.

Enriched foods closely relafed to whole grain cereals include
macaroni, spaghetti, and rice. This group of foods which are

considered to be high carbohydrate foods can also provide a.con-
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siderable amount of non-animal protein to the diet. Macaroni
was more popular than spaghetti‘or rice at the noon lunch, par-
ticularly among the girls.

It was difficult to determine the quantity and kind of.fat
eaten by the children. They had difficulty distinguishing between
butter and margarine as well as in estimating how much fat Wés
used in cooking. Therefore, only fats that were spread on bakery .
products were included in this study. This ié one reason perhaps
that the fat intake appears low. Only 28% of the group had st
least one teaspoon of 5utter or margarine for lunch (Table IX).
Lard was used as a spread in place of buttef by only three childfen.
Perhaps thellow intake of fat could paftially explain the low mean
caloric intake at lunch. The mean éaloric intake was only 593
kilocalories (Table VIII) or 78% of the recommended allowance.
Because only 26% of the group (hQ children) (Table VII) met one-
third of the Canadian Diefary Standard for kilocalories, it would
‘seem that by increasing the caloric intake of the children, an
increase in the other nutrients would follow.

Another category of foods that is of major concern to the
nutritionist when planniﬁg children's diets is sweets, candy,
cookies, cake, and pastry. However, the children in this study
did not consume g large quantity of sweets at noon. Only sixteen
children had eaten sweets, particularly the ll-year-old girls

and boys. Returning_ﬁo school after lunch and going home after
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school were the times when the children most often ate snacks
'such as- candy bars, potato chips, pop, and ice-cream.

Further analysis of the children's total daily food con-
sumption showed that approximately 14% had not eaten.breskfast
on the day of the survey while dnly 2% had missed the noon meal.
Other studies (7, 23, L5, 50) have shown that the omission of
breakfast by children msy affect their academic, physical and
vemotional progress as well as the total nutriént intake. It
has also been shown that children generally consumed a large.
portion of their milk fequirement for breakfast either on cereal
or as a beverage (23). Perhaps the low consumption of milk
could be related to the omission of or an inadequate breakfast.
Furthermore, citrus fruits and fruif Juices are often served
at the morning meal. Because this group of childfen consumed
low quantities of citrus fruits,.it seems reasonable to coneclude

that the omission of breakfast:could be & factor.
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implications Qg;the'Study
Since the schools were within walking distance td the homes,

93% of the children in this study went home for lunch regularly.
.The remaining 7%.had alternate arrangements which were satisfactory.
Although mofevthan 50% consumed lunches which d4id not provide one--
.third of the nutrienﬁ allowances in‘the Canadian Dietary Standard
for kilocalories, caléium, iron, and ascorbic acid, supplements of
specifié foods rather than a complete noon meal would be the most
beneficial means tQ improve nutrient intéke..

Omission of-breakfast occurred more frequently than the
omission of lunch or the evening meal; 14% omitted breakfast while -
only 2% miésed eating lunch the day of the survey. Analyéis of the
morning and noon meals showed that breakfast was more often inade-
. quate than ﬁhe noon lunch with regard to milk and fruit. These
.findings would imply that a nutrition survey focused on investi-
gating the'nutrient intake at breakfast as well as the children's
food habits at breakfast is needed. It‘has been réported that
children who consumed inadequate amounts of_food at meals tended
to snack frequently on foods high in kilocalories and low in nﬁtrients,
€.g., chips, soft érinks. In the present study snacking was popular.
Morning snacks.wereveaten by 26%, afterncon snacks by hBZ and

evening snacks by 68%. Because snacking occurred least often in
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the morning and was also the time when a mesal was most frequently
omitted, the fodd supplement would be most beneficial in the
mdrning for this particular group of children.

Suggested supplements ﬁight include milk to increase calcium
intake, citrus fruit or'fruit Juice to increaée gscorbic geid
intake and some type of cookie made with enriched flour to
increase the iron and calofic intake.» Furthermore,ASince families
moved frequently within this ares of the city and the same foods
were lacklng in the children's diets in all the schools surveyed
it would appear that supplementary foods should be standardlzed.

The suggested supplementary foods, milk, fruit, Julce, and
cookles, could be made available to the chlldren through the use
of vending machlnes, which require limited space and operating
'personnei. Provision of nutritious sﬁacks would provide an‘
alternétive choice to soft drihks, chips, candy, chocolste bars,
popsicles, and gum. It appeared that tﬁé.majority of children
had money to buy snacks and fherefore cost was not the main reason
for the low consumption of milk which was less costly than soft drinks
per serying; Since snacking has become an important part of |
current life styles, nutritious snacks which contain a high pro-~
portion of nutrients to caiories should be made available. Because
other investigators (Lo, 47, 52, 55, 62) have shown that a readily
available supply of milk did not always iﬁsure increased-consumption,

a relevant nutrition education program aimed at improving food habits
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and motivating children to want to eat nutritious meals and
‘snacks should be a major part of the supplementary food program.

It is hoped that with any type of nutrition education iﬁ
the schools there will be an improvement in home dietary practices.
Since other investigators (17, 18) have reported that parents
were not as concerned with good nutrition practices when the
school lunch provided the main mea; of the day; it is hoped that
the introduction of food supplements would coﬁplement meals
prepared in the homeﬁ There was evidence in the present study
that nutritious foods were not always readily availeble in the
‘home for the children who had to prepare their own meals. If
breparation of well balanced, easily prepared, economical meals
was part of the school nutrition education program, children
could influence parents to buy nutritious foods for mesls and
snacks.

It was evident in the present study that families did not
always maké wise food purchases. information regarding food
groups showed that meat, one of the most expensive food items,
was consumed by the majority of children while fruits and Vege—
| tables, also expensive at the time of the survey, were lacking in
most diets. A nutrition education program should teach the
children how to obtain adequate aﬁounts of protein, thiamin,
riboflavin and niacin from foods which are less expensive, e.g.,

dried beans and peas, peanuts and peanut butter, eggs, cheeée.
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By choosing less expensive yet nutritionally adequate foods in
'the meat food group, more money would be available to buy fruits
énd vegetables.

Because there was a trend for the twelve-year-old girls
to have the most inadequate dieﬁs, as compared to the ofher age-groups,
it would seem that another study should be carried out to determine
if their apparent inadequate diets‘were the result of poor food
habits. Information thained would be useful‘in designing a nutri-
tion education program that‘would focus on the needs of the
'specificbgroup concerned. It is around this age that girls
then become concerned about their weight and personal appearance
and as a result avoid eating foods they consider fattening, e.g.,
milk. Information about choosing a well balanced diet and the
positive effects of good nutrition on personal appearance could be
part of the nutrition education program. Because boys generally
want to excel in sports, a nutrition education program could be
related to achieyement in sports.

Because the 2h-hour recall was used to collect dietary data
in this study, only trends could be noted and conclusions about
nutritional deficiencies could not be made. The mean caloric
and nutrient intake values appeared to be distorted particularly

'for vitamin A and ascorbic acid. Results of this survey would
imply that the 2h-hour recall must be interpreted with caution
and that more than one 2L4-hour reeall should be done during fhe

survey period.
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Another implication of this study was that Canadian standards
-for nutrient intake and physical measurements may not always be

applicable. Twelve—year—oldlboys and girls have the same nutrient
allowances in the Canadian Dietary Standard yet different standards
for weight and height aﬁd skinfdld measurements, The ten-~ and
elevén—year—old girls as compared to the ten— and eleven~-year-old
boys were shown to have smaller meén weight and height values
while the reverse was true fof the twelve-year-o0ld boys and girls.
Skinfold average measurgments were larger for the girls than for
the boys in~¢ach age category. Because of the apparent difference
in the rate of growth, one would assume that there would be
differences in nutrient requirements.

There are certain limitations in this study which may have
influenced the validity of the data obtained. Therefore, the impli-
cations and conéluéions dérived from the results of this study
must be interbretéd with recognition of the following factors.

One obvious limitation is the 2h-hour recall method used to
collect thé dietary intske data. In the Present study only one
2h-hour recall was carried out. Therefore, it was not poséible
to determine past food habits, individual variations, and seasonal
differences. Several 24-hour recalls taken over avperiod of time
would have been needed to obtain this type of data. The particular

.day that the survey was conducted was not g typical day for the girls

in one of the schools. A party to celebrate the completion of
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the school term resulted in deviations from their usual food
'patterns. A small percentage of the children in some of the
schools also reported that their food consumption on the survey
day was not typical. However, the majority of children said
that this particular day was fairly representative of their
usual dietary pattern.

The 2hk-hour recall records were not validated. In view of

the fact that in many families both parents worked, validation by

interviewing parents did not appear to be feasible. Therefore, all

the food intake dats were collected from the children. Errors

in omission of foods and beverages, inaccurate estimates of food”
quantities and lack of knowledge of the kinds of foods.consumed
are factors which could effect the fesults.

Theé dietary data was evaluated by using food tables. TFood
tablesvmay not give accurate valﬁes for a particular food or
beverage consumed because only_a limited variety of foods and
_beverages can be analyzed and included in food tsables.

The difference in numbers of children in each age category
made it difficult to compare the food habits of specific age
~ groups. The large numberbof eleven-year-old children as compared
to ten- and twelve-year-olds in this particular grade would imply

that children should perhaps be chosen by age instead of grade.
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CONCLUSION

Sincé the majority of children in'this study ate fheir noon
meal at home, it is questionable whether s noon schoél lunch
is needed. However, daily nutrient intakes of the children were
below the Canadian Dietary Standard for calcium, iron, and ascorbic
acid as well as for kilocalories. These same nutrients also
appeared in lowest amounts in the nobn meal.
| ‘It would appear that a supplementary food program whichk
focuses on the specific nutrient deficiencies rather than a complete
noon meal would benefit this group of children. Because more chil-
dren omitted eating breakfast than omitted the noon meal, it is
recommended that the food supplements should be included in the
morning program. Milk, Juice, and enriched bread produgts are
possible food suppiements which could be used to increase the
nutrient intakes for calcium, ascorbic acid, iron, and kilocalories.

As a major part of the food supplement program, nutrition
education should be included. In order>to teach the children good
food_habits, the parents, school nurses, and nutritionists as well
as the teachers, should be involved in planning and implementing

the program.
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Faculty of Graduate Studies
University of Manitoba

- 1972

I am a graduate student studying in the field of nutrition
in the Faculty of Home Economics at the University of Manitobas.
.Part of my research work involves g study of school children's
food intake. I will require information from your child with
regard to all foods eaten during a specified twenty-four hour
period. I will also be weighing them, measuring their height
and skinfold thickness.

I would appreciate your cooperation in $igning the enclosed
form and returning it with your child to me as soon as possible.

This research project has been cleared by the University
of Manitoba Review Committee and Principal of the school. All
information will be kept confidential.

Thank you for your anticipated cooperation.

Yours truly,

I agree to let my child be interviewed and measured by
Carol Ann Smirl (Graduate Student).

Signature
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Please write down all you ate and drank in the last 24 hours.

If you ate nothing for a meal or snack, please erte nothing.
Do not write down what you think you should eat.

‘Be sure to include all snacks. Estimate where you can,
how much of a food you ate.

E.g. MEAL

Breakfast

FOOD _ DESCRIPTION AMOUNT
Bread white, toasted 1 slice
Margarine 1l teaspoon
Jam strawberry 1 teaspoon

‘Be sure to write your Name, Age, Sex (Male, Female), School,
Day of the week on which you are filling out the record and the

Date.
24 Hour Food Recall Record
NAME AGE SEX .
SCHOOL
. DAY DATE
MEAL FOOD ~ DESCRIPTION AMOUNT

Morning Meal

Snack
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Noon Meagl

Snack

Evening Meal

Snack

Please Check ( )
Is this what you usually eat during a day?

No Yes If no, explain. _
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THE UNIVERSITY OF MANITOBA

FACULTY OF HOME ECONOMICS

Name

School

Thesé questions are aimed at'gétting information about your
food habits at lunch time. Please answer all questions as accurately
as possible.

Start at question-l and work towards the end. Follow the
directions as given in each question.

1. Did you have lunch today? Please check { )
Yes No

2. If yes, where did you have lunch today? Please check ( )

(a) at home

(b) at a neighbour's home
(c) at school

(d) at a restaurant or snack bar

(e) at a school friend's home

(f) other v . If other, please write down where
you did eat lunch.

. 3. How many days duting the school week do you usually eat lunch?
Please circle.

5 L 3 2 1
k. Do you take vitemin pills? Please check ( )
Yes No

5. How many children are there in your home?

Please do not write_?glow this line.

WEIGHT SKINFOLD MEASUREMENT

HEIGHT

————— et e .

Average
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Tha National School Lunch Program‘in March, 1968, required
schools preparing lunches to inelude, as a minimum, the following
for Type A lunches.

'(l) One-half pint of fluid whole milk as a be?erage;

(2) Two ounces (edible portion as served) of lean meat,
poultry, or fish; or 2 ounces of cheese; or one egg;
or one-half cup of cooked dry beans or peas; or 4 table-
spoons of peanut butter; or an equivalent quantity of
. any combination of the above listed foods. To be counted
in meeting this requirement, these foods must be served
in a main dish and with one other menu item;

(3) A three-fourths cup serving consisting of two or more
vegetables or fruits or both. Full-strength vegetable
or fruit juice may be counted to meet not more than
ene-fourth cup of this requirement;

(4) One slice of whole-grain or enriched bread; or a serving
¥ of cornbread, biscuits, rolls, muffins, etc., made of
whole-grain or enriched meal or Tflour; and

(5) Two teaspoons of butter or fortified margarine. (This
requirement has since been reduced to one teaspoon.)
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Mean Daily Nutrient Intake of 189 Grade V Children by Sex

NUTRIENTS BOYS GIRLS
N =82 N = 107
Calories (Kilocal.) 2128 1888
Protein (Gm. ) 2.0 - 69.4
Fat (Gm. ) 89.7 81.7
Carbohydrate (Gm. ) 263.7 eéh.o
Calcium (Mg.) TTh 802
‘Phosphorous (Mg. ) 1177 1132
Iron (Mg.) 11.L4 9.6
Vitemin A (I.U.) 8L51 3220
Thiamin (Mg.) 1.22 1.05
Riboflavin (Mg,) 1.92 1.57
Niacin (Mg.) 16.8 13.7
Ascorbic Acid (Mg.) 59 - 69
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Mean Daily Nutrient Intake for 189 Grade V Children by Schools

School Calories Protein Fat Carbo- Calcium Iron Vitamin A Thiamin Ribo? Niacin Asco?bic
_ hydrate flavin Acid
(kilocal.) (gm.) (gm.) (gm.) (mg. ) (mg.) (1.u.) (mg.) (mg.) (mg.) (mg.)
N°§q:a§5 157k 60.5  64.3  192.3 550 8.3 2578 0.7%  1.17 . 13.8 ]
David
Livingstone 2295 77.9  95.9 286.3" 895 12.8 9077 1.37 2.13 18.2 72
N =25 : . '
Victoria ’
Albert 2046 T7.4 87.7 2h2,1 797 10.5 3850 1.12 1.65 15.4h 79
N = 36 . .
Dufferin ‘ ’
¥ = oo 1933 66.3 78.0  2h3.2 563 10.8 4306 1.17 AR R ( 71
™ e 1837 65.8 79.8  219.2 738 8.9 2573 1.05  1.hr o 13.2 he.
Pi§k23T8 2047 76.8 85.k  239.4 1065 10.1 3639 1.22 2.06  13.9 53
Montcalm y L
N = 18 232 82.5 96.5 290.3 1198 11.8 5946 1.19 2.13 k.2 89
Somerset 1952 67.9 8h.6  238.1 8LY 10.0 5492 1.26 1.79  1b.9 73

N =14

.Lg
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Mean Nutrient Intake for Lunches for 189 Grade V Children by Schools

N = 1k

67.5

School - Calories Protein Fat Carbo- Calcium Fhos- Iron V%ta Thiamin RiboT Niacin ASCO?biC
hydrate . phorus : min , flavin Acid
(kilocal.) (gm.) (gm.) (gm.) (mg.) (mg.) (mg.) (1.U.) (mg.) (mg.) (wg.). (mg.)
roruay 462 17.1 18.3 56,9 157 228 - 2.5 512 0.21 0.3k 3.2 3
David |
Livingstone 625 22.3 25.7 76.7 250 356 3.6 103k 0.38 0.46 k.o 17
N =25
Victoria . ' :
Albert 648 24.8 28.9 73.1 264 386 3.5 1kLot 0.37 0.52 k.9 20
N = 36
Dufferin L
N = 20 617 2k, 7 28.9. 62.2 158 318 3.8 1107. 0.33 0.k2 5.3 2
R 500 20.1  2k.9  51.6 192 304 3.0 1008 0.3k 0.k b1 10
» Pin§h2m18 639 2.9 27.9  T2.0 335 ) 3.3 1L1s 0.37  0.60 k.2 15
MOHEleIfS 517 22.3 22.6  56.4 355 397 2.6 2396 0.29  0.63 3.8 29
Somerset 541 21.2 21.7 186 296 3.4 2360 0.35 0.4 4.7 23
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Mean Nutrient Intake for Lunches of 189 Grade V Children by Sex

NUTRTENTS BOYS GIRLS
N =82 N = 107
Calories (Kilocal.) | 667 513
Protein (Gm.) 5.1 22,0
Fat (Cm.) 31.3 21.8
Carbohydrate (Gm.) 73.1 56.8
Calecium (Mg.) 225 239\
Phosphoroué (Mg.) 372 325
Iron (Mg.) 3.5 3.8
Vitemin A (I.U.) 1508 1039
Thiamin (Mg. ) ©0.39 0.29
Riboflavin (Mg,) 0.50 0.46
Niacin (Mg.) ' 5.1 h.2

Ascorbic Acid (Mg.) 21 17
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Number of 189 Grade V Children Meeting Réquirements of Type "A" Lunch

Recommended . - A . R ’ Totals for
Food Groups Amount 10 Yr. Girls 10 Yr. Boys l} Yr. Girls 11l Yr. Boys 12 Yr. Girls 12 Yr. Boys 189 Children
N = 16 N =5 N = 63 N = 51 N = 28 N=o23 |
No. % No. % No. %. | No. % No. % No. %
Milk 1 cup | 5 312 2 25 | 21" 33.3 | 18 35.2 |11 39.2 | 5 21.7 33%
2 oz. meat OR ' | o T
Meat and i ;gg 2§nut : R ‘
Meat Sub- e 10 62.L | 6 75 32 50.7 | 26 50.9 | 10 35.7 | 16 69.5 53%
. butter OR : _
stitute ; .
zC. dried
beans or peas
Fruits and 4 cup : ‘ |
Vegetables two or more 3 18.7 0 0 L 6.3 i 7.8 0 .0 2 8.6 6.8%
servings :
fhole et ) slice | 10 6.k 1 6 75 | W1 65.0 [36 705 | 9 32.1 112 52,1 . 60%
Butter or 1T 6 37.5 ‘ 62 1 | 23.8 | 17 3 i 8 21 28%
Margarine p. . > 5 5 3. l T 33.3 5 7. 5 T %

06



