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ABSTRACT

This study was conducted at two Canadian Forces (CF) bases on rnilitary

personnel and CF cooks Èo assess nutriÈion knowledge, nutrient intakes

and opínions about nutrítion education as well as to develop, test and

evaluate a nutrition education program.

Twenty-two cooks and I50 of 183 diners completed questionnaires

concerning opinions about nutritíon education. The 35 nen and 19 women

r,rho volunteered to participate in the program and 22 cooks completed a

nutrítion knowledge test. The nut.rition education program comprísed

four table tents with messages based on dietary recommendations for Can-

adÍans and a poster of Canada's Food Guide. Change in food selection

behaviour and knowledge were measured by a pretest and posttest analysis

of three day food records and a specific nuËrition knowledge test. Nut-

rient intake lras assessed for 25 men and 15 lromen using the pretest food

record. Opinions about the program were measured by questionnaire sur-

vey.

Mean scores of 56 "/" tor cooks, 47.5 % for male diners and 58.5 7.

for fernale diners on the nutrition knowledge test indícate that knowl-

edge r4ras poor. Questions pertaining to nutrient sources vlere f airly

well answered. Questions about energy balance vlere ans\^rered r^¡el1 by

cooks and female diners, buÈ nale diners had misconceptions. Although

subjects recognized that diets high in animal fats and cholesterol were

associated with increased risk for heart disease, fat composiÈion was

poorly understood, particularly by male diners. Nutrient Íntakes ana-
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Iyzed in terms of estimates of true deficíents showed a large percentage

of men deficient in ascorbic acid (25%), vitamin A (37%) and folate

(37"Á) and a large percentage of women deficient in thiarnin (25%), iron

(50%), ascorbíc acid (2L"Å>, vitamin A (357.) and folate (5I%). Many sub-

jects consumed inadequate servings of fruits and vegetables and many vto-

men consumed inadequate servings from all other food groups, The nutri-

tion education program !'/as a partial success, Significant changes

occurred in fruit consumption (p < 0.01), sodium intake in men (p <

0.05), knowledge of Canada's Food Guide (p < 0"01) and knowledge of fat

and salt (p ( 0"01). No changes occurred in the other areas of knowl-

edge tested nor in other consumption categoríes. 0pinions questionnaire

results indicaEed the program qras generally well received and diners are

receptive to nutrition education"

These findings índicate that nutrient intake is less than satis-

facÈory, especially for women, and knowledge is poor for cooks and din-

ers. To ensure that prudent choices are available and selected, nutri-

tion education is necessary. The Program tesËed r/as Partially

succes sfu1.
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Chapter I

INTRODUCTION

The currenË interest in Canada Èo promote healthy lifesÈyles in order to

prevent disease has 1ed to the development of the Life Quality Improve-

ment Program (LQIP) within the canadian Forces (cF). Nutrition is an

imporÈant conponent of LQIP in order to combat "díseases of choíce" re-

sulting from faulty nutrition (Bardsley, 1978)"

MaÈeau (1978) and I,Iallace (1980) have both examined the nutrient

intake of men in the CF" To date, no studies have been conducted to ex-

amíne the nutrient intake of women in the CF.

To provide base-line data for LQIP, trrÏal1ace examined Ëhe nut-

rient intake, energy expenditure and incidence of obesity among experi-

enced servicemen at a CF base in Ontario in 1980" As a result of her

findings, she reconmended that a nutrition educatíon program be conduct-

ed in CF dining rooms. To date, no attempt has been made to assess the

nutrition knowledge of service personnel, nor have any data been ob-

tained about their opinions of nutrition education.

NoË only is it important to at:rtr the diners with knowledge so

that they can m¡ke informed choíces, but it is equally necessary to en-

sure that food Ítems r,rhich are eonsidered to be appropriate choices are

available" No atternpt has yet been made to assess the nutrition knowl-

edge or opinÍons about nutriÈíon education of the CF cooks and supervi-

sors who procure food and prepare menus and food for the díners.

The purposes of this study are:

-1-
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1 0 To examine the nutríent intake of vlomen and men in the cF.

2" To conduct a siurple nutrition education progra0 in cF dining

rooms o

3, To evaluate change in knowledge and food choice following the nu-

trition education Program.

4. To assess nutriÈion knowledge and opinions about nutrition educa-

tion of rní1ítary cooks and service personnel"

The assurnption is made that linited resourcesr particularly of

personnel, are available for ímplementation of a nutrition education

program"



Chapter II

R-EVTEI^I OF LITERAfl]RN

2"I NUTRITION STATUS

Nutrition Canada revealed thaÈ the most prevalent problem in a large

portion of the adult populatíon in Canada $ras oven"/eight. Furthermore,

there was evidence of iron deficiency, parÈicularly in lr¡omen, shortage

of calcium and vítamin D in the diets of adolescents, 1ow thiarnin in-

takes in adults, especially men, and large numbers of Canadians of all

age groups had 1ow serum folate values. There $ras no clinical evidence

of folate and vitamin 812 anemia (ttealth Protection Branch, 1973).

In 1978, Mateau assessed the nutrÍtional status and food habits

of urale recruíts at poínt of entry into the CF, at week 12 and after 18

weeks of nilitary life by using 24 hour recall of food eaten, biocherni-

cal analysis of blood and urine samples and anËhropometric data. The

survey comprised three índependent samples for a Ëota1 of lBl subjects.

He found mean serum cholesterol values of 161.7 ng/100 rn1 at week one

and I52.9 mg/ 100 rn1 at week 18. None of the subjects had serum choles-

terol values exceeding 220 mg/ 100 ml, whieh is considered to be at rísk

by the three level interpretive standard of the Nutritíon Canada survey

(Itealth and hlelfare Canada, 1973). He also found that lB.4 % of sub-

jects at week one and 2I.7 % of subjects at week 18 had ponderal indices

beÈween 11"6 and I2.5"

'3-
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In 1980, Wallace studied nutrient intake, energy expenditure and

incídence of obesity in two groups of experienced servicemen from 35 to

45 years o1d. Her sample, totalling 42 subjects, completed a three day

food record and activity record and a food habits questionnaire. Serum

cholesterol was measured and anthropometric data were determined. She

found mean serum cholesterol values of. 229 and 230 ug/100 ml for living-

in and living-out subjects respectively" of these subjects, 37.5 "/" or.

living-Ín and 16"5 % of living-out \,rere considered to be at risk by Nu-

trition Canada standards because they had serum cholest.erol values ex-

ceeding 240 ne/100 rn1. she also found thar 73"9 "Á of living-in and 33.3

7" of living-out had ponderal índices of less than I2.5, therefore they

ÞIere consídered to be at risk by Nutrition Canada standards. Although

the validity of using ponderal indíces to measure overweÍghË is ques-

tionable, it ís obvious from the sÈudies of llateau and l{allace that

there is a definite trend in weight gain and increased serum cholesterol

from the ner¡t recruit to the experienced serviceman.

l"Iallace also observed that alcoholic beverages accounted for a

larger proportion of total energy intake for servicemen than for civil-

ian populations and línoleic acid to saturated fat ratios (L/S) $rere

low. L/S was 0.13 for living-in and 0.26 for living-out subjects. Based

on these observations, recommendations were made Èo alter ratíons and

menus for rnilitary dining rooms, as well as to develop a program of nu-

trition education to be carried out in all dining rooms.

Both llallace and Mateau reported 1ow incidence of inadequate in-

takes of nutrients for individual nale subjects. However, both re-

searchers used the ínterpretive standard of the Nutrition Canada survey

for classifÍcation of Índividual nutrient íntake. The int.erpretive
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standard of Nutritíon Canada vras based on recommended nutrient intakes

established in 1965. Since Nutrition Canada, major revisions to recom-

mended nutrient intakes have been made in 1975 and 1982"

Sauberlich and Associates (1981), in a summary of several stud-

ies conducted on American uilítary personnel, reported that servicemen

and women consume diets high in calories, total fat, and cholesterol.

Inadequate intakes were observed for some nutrients such as iron, vita-

mins A and C, riboflavin and folacin" For example, two studies lrere

conducted in 1978 and 1979" Less than 30 % of. men in the 1978 study and

less than 20 % of nen in the 1979 study consumed an adequate daily in-

take of vítarnin A" For rromen, less than 25 Z in the 1978 study and less

than 5 Z in the 1979 study consumed an adequate average daily intake of

vitamin A. Less Ëhan 5 7" of. s/omen consumed adequate iron íntakes in the

1978 and 1979 studies. It is snall wonder that the American rnilitary is

very interested in irnplemenÈing a nutrition education program.

2.2 NUTRITION KNOI.{LEDGE

Knowledge ín itself ís noË nornally an instigator of change, but it ís a

necessary prerequisite to change. Ho\^rever, consumers must possess at

legst minimal knowledge about nutritíon and health related issues in or-

der to make informed food selecËions, because ignorance is one reason

for faulty food habíts (I,Ioolcott, 19Bi). It ís important to determine

the areas ín whích a population lacks knowledge and has misconceptions

in order to provide the necessary information in a nurition education

program.
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Several studies have been conducted in Canada to determine nu-

trition knowledge and factors related to nutrition knowledge.

The NutriËion Concepts study T¡ras conducted ít 1979 on 400 re-

spondents from 8"C., the Praíries, Ontario and Atlantíc Canada. Rae and

Nielsen (1980) reported Ëhat generally concepts from nutrition recommen-

daÈions for Canadians were understood, but breads and cereals \^Iere not

often mentioned as being part of a sensible diet" Furthermore, 40 to 45

% of respondenËs could not define the term polyunsaturated fatty acid.

Those having nnost difficulty with this term were men under 34 years of

age "

In 1979, I^Ioolcott conducted a study on 195 men who ranged in age

from 18 to 72 years" She found that overall nutrition knowledge rnTas

weak with respondents scoring a mean of 59 7" on a 20 iten nultiple

choice nutrition knowl,edge test. She also found that the term polyunsa-

turated fatty acid was poorly understood, but questions related to ener-

gy sources, saturated fat and cholesterol were well answered. Questions

pert.aíning to the effect of cooking method on the nutrÍent content of

foods r^rere not well understood. Nutrition knowledge was positively cor-

related with age, educatíon and participation ín preparing and planning

meals.

In a study conducted by Batt (L979) on 38 men from 25 to 35

years of ager nutrition knowledge was again found to be low, with re-

spondents scoring a ruean of 38 % on Èhe nutrition knowledge test. She

found misconceptions about balanced food selection and 1ow levels of

knowledge about food composítion and nutrient sources and weight con-

Ëro1. Questions pertaining to vegetable oils were answered more cor-

rectly than those about hydrogenated forms of these oils. Batt also
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found that nutrition knowledge was significantly higher for t.hose men

who vrere sole planners andfot preparers of meals on a regular basis.

She reported a significant inverse relationship betv¡een nutrition knowl-

edge and practice.

Sullivan and Schv¡artz (1981) conducted a study on 281 Metropoli-

tan Vancouver resídents to explore publÍc awareness of diet and cardÍo-

vascular disease" They found that questions pertaining to body weight

and nutrient conposition of processed meat, fish, poultry, fruit, eggs

and alcohol were correctly answered B0 "/. of the time. Questions about

fat, cholesterol and nutrienË composition of oils and food subsEitutes

such as coffee creamers were poorly answered" More than 75 % of. the

sample could not define polyunsaturated fatty acids. They reporËed that

men had less knowledge than women, decreased knowledge was associated

with being older than 50 years and knowledge increased vrith education.

They found a zero to weak relationship between nuÈrition knowledge and

pract ice .

In 1980, Rahn studied nutriÈion knowledge and concerns ín a sam-

ple of 210 urban women. Her nutrition knowledge test was an adaptaÈion

of l,Ioolcott's (1979). lüeak knowledge was reflected by the mean score of

54 %, which was slighÈly lower than that found in lloolcott's male sub-

jects. She found thaÈ her respondents knev¡ more about micronutrients

than the concept of energy balance and the sources of saturated fats,

polyunsaturaÈed fats and cholesterol" Nutritíon knowledge was posítive-

ly correlated wiÈh education and age.

In a sÈudy to determine nutrition mÍseonceptions of Canadian

universíty students, McCarthy and Sabry (1973) found that the 274 stu-



dent.s who cornpleted the 70 question

mean misconception score of 18.6, a

mean ttdon' t knourrr response of 13.6 .

scores between males and females.

8

true-false questionnaire scored a

mean correct score of 37.8 and a

There lras little difference in

Mackie (1973) studied a sample of 982 Calgary residents to de-

termine knowledge and attitudes toward cardiovascular diseases, as well

as relevant prevent.ive health praetíces" She found that men had less

knowledge than women, knowledge increased with educaÈíon and less knowl-

edge was evídent in the youngest and the oldest.

Studies of nutrition knov¡ledge in Canada indicate that there is

a need Ëo educate the population in general. Although some of the stud-

ies cited have reported conflicting results, generally younger people

who do not have a university education and ¡¿ho are not sole preparers or

planners of meals are like1y to have less knowledge. Although sone

studies found men less knowledgeable than wonen, the difference in

knowledge was not great. This descríptíon fits the uajority of the tar-

get population to be tested in the CF, which further justifies the ne-

cessíty for a nutritíon education progran and an assessment of their

present knowledge.

2"3 DESIGNING A NUTRITION EDUCATION PROGRAM

Knowledge is necessary in order for people to nake informed choices, but

knowledge alone ís not an instigator of change. Knowledge is merely a

tool for people to use when Ëhey are ready Ëo change (Hochbaum, 19BI).

The first step to instigate change involves people becoming a$rare that

there is a need to rnodÍfy behaviour. To achÍeve this awareness, they
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must first be exposed to information (Sins, 1981)" The question aríses,

Itllha! is the most effective rr¡ay of presentíng nutrition information?"

Several researchers in the fíeld of health and nutrition have

found that recognition of personal susceptibility to disease is a moti-

vating factor to change behaviour. Rosenstock (1966) hypothesized that

a decision to follow preventive health behaviour r,¡i1l not take place in

the absence of symptoms unless the following conditions are satisfied:

The individual must feel personally susceptible to the condition

and possíble occurrence of the condÍtion must be viewed as having

serious personal consequences.

The Índividual must feel that the prevenÈive action is feasíble

and appropríate and would reduce perceíved susceptibllíty or se-

verity of the condition. There must be no psychologícal barriers

to the action.

A cue or stimulus must occur to trigger the response.

Guthrie (1978) stated that fear of health consequences is a more

potent. moÈivating fact.or than extensive knowledge. Gussow (1981) recom-

nended that nutrítion education programs focus on the relationship of

diet to disease as well as physiological, sociologÍcal, psychological

and economic factors affecËing food choice.

To what extent do Canadians feel susceptible to diseases which

may result from poor nutritional behaviour? Woolcott (1979) found that

only 7 % of. her sample of men felt that they were personally susceptible

to heart disease, yeE 50 % of these men will probably die from cardio-

vascular dísease. The results found by Mackie (1973) were similar to

those of I{oolcott. }fackle found that people in high risk categories did

1"

2"

3.
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not recognize their own vulnerability, and in general, ürere not particu-

LarLy fearful about heart disease or its consequences. Mackie found

Ëhat cancer vras a fat greâter fear and concern.

Based on the reports of these researchers, it appeared important

to conduct a nutrition education program focusing on the relationship of

diet to disease"

Nutrition education must not be just the sÈorage of ínformation.

It must be related to specific actions (Johnsonr1965). LevenËha1 (1973)

reported that after creating a motive or decision to change behaviour in

order to avoid danger, an action structure must be built to link atti-

Èudes to behaviour. In other \,Jords, the action structure recommends ac-

tion and detaíls the specific sÈeps necessary for behaviour change" The

theoretical basis of the successful Stanford Three Community Study was

derived from the theory of Cartwright (Stern et al. , 1976). Cartvrright

(1949) postulated that three kinds of changes must take place to achieve

nass persuasion:

1. Changes in cognitive structures (inforuation).

2. Changes in affectíve structures (attÍtudes).

3. Changes in action sÈructures (guiding specific actions).

He further staÈed thaÈ Ëraditionally, mass media campaígns are reason-

ably successful in ínfluencing aÈtitudes and knowledge, but they do an

inadequate job of guiding specific actíons or behaviours. Thus, it was

decided to include specific instructions on how to change behaviour in

the nutrition education program.

Dwyer ( IgBl), GuÈhrie ( 1978), Hochbaun (1979) and Richurond

(1981) have recognized the importance of providing informaËion where
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people are confronted v¡ith food choices. Glanz (1981) recommended that

!,re should capitalize on situations where people rnake lif e changes in

conjunction with rnaking nutrition decisions such as provlding nutrition

education in college dormítory cafeterias" It is also important to in-

volve the r¿hole group if behaviour change is to occuro Yarbrough (1981)

reported that mass media techniques are important to create awareness

and interest but at later stages in the adoption process, peer Ínfluenc-

es are more inportant. Hochbaun (1981) recognized that even the most

conscientious person will eat in places where nutritious foods are not

offered in order to joín and be accepÈed by his peers. Thus it was de-

cided to provide information ín the dÍning room vrhere food choices are

being made and where maximum impact can be made on the peer group.

2.4 NUTRITION EDUCATION PROGRAMS

Few point of purchase programs conducted on "healthy" populations re-

quiring minimum resources have been conducted, evaluated and reported.

Larsen-Brown (1978) conducted a sÈudy on point of purchase ín-

formation on machine vended foods. Surall nutriti-ve value cards stating

calories and expressing protein, calcium, thianín, vitamin C and Íron as

a percenÈ of the U.S. Recommended Dietary Allor¡ances llere posted on

vending machines for each of Ëhe foods avaílable. Base-line data ob-

tained from one month prior to nutrition ínformation being posted were

compared to data from sales duríng one month of posted nutrition infor-

mation. There v/as a significant shift in sales reflecting a decrease in

sales of less nutritÍous foods and an increase ín sales of more nutri-

tious foods. These results must be treated with cautlon because the
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vending nachines vrere not always stocked. Experimental design was weak

because there r,rere no control vending machines withouÈ nutrition infor-

mation.

Martilotta and Guthrie (1980) conducted a study Èo detet¡rine the

irnpacË of providing milk options and nutrient information in school

lunch prograns. The study eonsisted of three phases, the "no milk

choice" phase when only whole milk was provided, the "milk choÍce" phase

when skim and low fat nilk r¡rere provided as well as whole mi1k, and the

"milk choice plus nutrition education" phase when posters depícting the

fat and energy content of each type of milk were displayed. Results

showed that ¡.rhen students were offered a choice of milk, participation

in the program increased from 65 7" to 7L % and 13 i¿ of students chose

low fat or skim rnilk. No change in participation occurred after the in-

troduction of nutritíon information, but 20 % oÍ. the students chose low

fat or skin mi1k. Although nost students chose the type of rnilk that

they used at home, t6 % indicated that their choice was influenced by

information on the fat and calorie conÈent of rnilk provided by the post-

ers. Older students used the option of low fat or skÍm milk more fre-

quently.

Hertzog (1973) conducted an informal nutrition education program

consist.ing of t.able tents and posÈers which emphasized calcium, iron and

ascorbíc acid on grade t high school studenÈs. He found no differences

in posttest levels of nutrition knowledge, plate qraste or food consump-

tion patterns. It ís possible that awareness or ínterest may have in-

creased, but these parameters were not measured. Lack of success of the

program may be a result of using information which was not of interest'
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not undersÈood or not perceived to be relevant by hís target population.

His target population v¡as, in fact, uncooperative. It is also possible

Ehat using group data are not the most appropriate way of measuring

change in food selection behaviour because changes in individual behav-

iour are concealed.

The American mílitary (U.S. Troop Support Agency, lgBI) conduct-

ed a nutrition education study in which they used colour coded posters

and table tents, colour coded calorie count labels and a poster depict-

ing a typical low calorie meal to reinforce selection of low calorie

items" In order to provide a control for comparison, a dining facility

with two mÍrror image serving areas sras selected" Unfortunately, the

study was poorly conducted as the information vras posted in the serving

area which had previously provided only short order items. Thus, there

was actually a higher consumption of high calorie foods in the serving

area with nutrition education material. The nutrition education uateri-

al was subsequently moved to the other serving area and an overall de-

crease in consumption of high calorie foods was realized in both serving

areas c

2"5 ASSESSING THE TARGET POPTILATION

Probably no professíonal in the fíe1d of nutrition would dÍspuËe that it

is very difficult to change eating behaviour. Perhaps one reason for

lack of success is the development and delivery of nutrition education

materials which consider professional objectives but fail to identify

the concerns, underst.anding, interests and prioritíes of the target au-

dience (flerning and Brown, 1981). These researchers elaboraËe thaË we
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can let our target audience tell us how to meet Íts needs, how to shape

the content of messages, which type of appeals to use and which rnedia to

convey messages. A child in a survey of schoolchildren's health con-

cerns \,ras reporËed aS saying, ttDon't teach us what yotl !/ant to teach us,

teach us what we r^rant to knor^r.t' (Thomas, 1979)"

In order to identify concerns, interests and priorities of the

target audience as well as discover from them when, where and how nutri-

tion ínfornation should be presented, it is necessary to ascertain opin-

íons about nutrition education and Èhe CF food services sysÈem.

2"6 THE NEED TO ASSESS AND CHÄNGE THE ENVIRONMENT

Rosenstock ( 1966) recognized that changing people is much rnore difficult

than changing the environment. In order to increase the possibility of

people taking preventive action, he stated that ít is necessary to nini-

mize environmental barriers to action, increase opportunities to act and

provide cues to trigger responses or changes. Ilochbaum (1981) also

stressed that it ís imperative that educational efforts be lirked to ef-

forts which make the desired behaviour easíer and remove existing barri-

ers. In other words, desirable food choices must be readily accessible

and must be perceived Èo be readily accessible. Dwyer (1981) felt that

to foster healthful food consumption practices and integrate nutrition

concerns into the American urilitary food services system, prudent choic-

es and options must be available"

Jacobs (197S) recognízed that for the American rnilitary, an in-

terdisciplinary approach is necessary to change the food services system

to provide food, food service and an environment conducive to ureeting
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dietary goals as well as to change the consurner by changing his accep-

tance patterns, food habits and lifestyle so that free choices meet di-

etary goa1s. For example, Jacobs (1978) reported that caloric intake in

a single lunch can be decreased by as much as 30 7" by having smaller

portions available.

In a summary of several studies conducted on American military

personnel, Sauberlich et al. (198I) recognízed that food and food servi-

ces available to American military personnel may not always be compati-

ble with interests of individuals to practise healthful díetary habíts.

They reported that dietary surveys of military feeding systems have of-

ten revealed that diets available are rich in calories and high in total

fat, saturated fat and cholesterol. Vitaroin A and iron density of aver-

age mess hall meals consuned by nen and women were deternined in studies

conducted in 1977 and 1978. No explanatíon was given as to the method

used to determÍne the nutrient densÍty of average uress hal1 meals, but

the results reported are of interest. Less than 30 7" of men in ttre 1977

study and less than 20 % of. rnen in the 1978 study consumed dining hal1

meals adequate in vitamin A. Less than 25 % of. \¡romen in the 1977 study

and less than 5 % of women in the I97B study consumed dining ha1l rneals

adequate in vÍtamin A. No women consumed dining hall meals adequate in

iron in either the 1978 or 1979 study. These researchers also observed

that food services personnel had little, if any, nutrition education.

In the CF, it is the responsíbility of the Officer or Noncom-

missioned Officer in charge of a unit or kitchen to procure food and

prepare menus. Although items such as skiur milk, soft margarine and

whole grain bread are available, they uray not necessarily be procured.
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Símilarly, excesslve quantitÍes of fried or high fat food items could

continually be available on the menuo Of the over 200 units in the CF,

approxímately 12 to i5 have dietitÍans in charge of food sevices" The

remainder of the units have cooks of 0fficer and Nonq6¡nissioned offÍ-

cer staÈus in charge of food services. CF cooks are trained after entry

into the CF. Sinilar to Èhe American rnilitary (Mccarthy, 1981), the nu-

trition portion of their training consists of two hours of instruction"

Tn the CF this instruction includes Canada's Food Guide, nutrients and

their function and how to best preserve nutrients during cooking. More

advanced cooks' courses conËain the same nutrition education package.

This nutrition education package does not appear to cover the currenL

dietary recommendations for Canadians. The CF is in a unique position

because it feeds healthy personnel three meals per day, potentíally over

the duration of an individual's working career. Therefore, the role

that cooks play to ensure that appropriate foods are available is impor-

tant to the continued well being of our uilítary members.

As Èhe first step to ensuring that barriers in the environment

are minimal, it would seem logical to assess the knowledge and opinions

about nutrition educaËíon of those who actually proeure and prepare Ëhe

food. Little research has been conducted in this area. A study of nu-

trition education needs of Michígan School Food Service dÍrectors and

supervisors conducted by Kende et al" (1980) indicated Ëhat the urajority

did not feel any great need for further training. InteresÈ vras not ex-

pressed in topics of nutrition, with the exception of weight loss diets

and teaching and explaining nutrition to food service staff.
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Talmage and Iverson (1979) conducted a study in four schools in

an attempt to identify factors and relationshíps that may bring about

changes in attitudes and behaviours tor.¡ards foods" The one school which

was rated by teachers and studenÈs as much higher than the others for

quality of the lunch program, had a manager who was involved and inter-

esËed in being a part of the educaLional program, Effort was put into

províding a service to the clients. For example, a choice vras available

for the ¡nain course, food preparaÈion was imaginative, student eÈhnicity

\^ias acknowledged and portions suited sËudents' needs. There was litt1e

or no waste of food.

2"7 STffMARY

From studies previously done to assess nutritional status of service

personnel and from studíes done t.o assess levels of knowledge of the

Canadian public, there is 1ittle doubt that nutrition educat.ion is nec-

essary in the CF to decrease risk of obesity and heart disease. For nu-

trition educatíon to be successful, it must function as a comprehensive

effort to make the consumer av/are of better alternatives. The first

sÈeps are to discover what the consumer does, in facÈ, already know and

to determine r,¡hat his fnterests and opinions âr€o If industry spends

nillions of dollars ín exploring consumer needs, interests and awareness

in order to market its products, it is a little naive and presumptuous

for nutrition educators to feel that they can sell their product so1eIy

on its own merit. It is also equally naive to create a rüant for a prod-

uct, if the produet is not avaílable or if it is dÍfficult to procure.

For this reason, iË is equally important to assess the environmenL fron
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r,¡hich tt" 
"on"umer 

is selecting the product, In this study, the kitchen

and'the dining room comprise Èhe environment"

Although 1itt1e is knovm about the effecËiveness of nutrition

education programs because few have been conducted and evaluated, and

there is a greaË deal that is not known about the target groups that

compríse this study, it is essential that some effort be made to find

out what will make an impact. The words of Ann Somers, Chairperson of

the Task Force on Health Promotion and Consumer Education ín the II.S"

reinforce the irnportance of developing and evaluating a nutrition educa-

tion progran (Cutting, 1981):

"The precise effectiveness of most currenÈ education and
health promotion programs is unknown, that is to sâyr the
state of the art is sti1l primitive. Substantial research is
needed to ídentify specific and long term results. However,
vre learn only by doing and measuring, not by doing nothing.
The practice of nutrition education can no more be put off un-
til "a11 the data are in" than can the practíce of medicine.
Moreover, there will never be a time when all the data are ín
since the whole context of American society is constantly in
f lux. tt



Chapter III

OBJECTIVES AND ITYPOTHESES

There r¡rere several objectives of this study. They llere as follorvs:

I " To determine opinions about nutrítíon education and food services

in the cF from military diners eatíng in the Junior Ranks (¡r

Ranks) dining room and from cooks who plan the meals and prepare

the food.

2" To assess Ëhe nutrition knowledge of cooks and milítary diners

eating in the Jr Ranks dining roon.

3. To develop, test and evaluaËe a simple nutrition educaLion pro-

gram requiríng limited resources.

4. To assess the nutrient intake of nale and fe¡nale nilitary diners

who eat in the Jr Ranks dining room.

5. To determine the opinions of cooks, participating diners and non-

participating diners about the nutrition education program.

6. To nake recommendations concerning nutrition education and food

services in the CF.

The nuIl hypotheses for relationships to be staÈistically tested

vrere as f ollows:

1. The nutrition education program will not increase the nutrition

knowledge of military diners eating in the Jr Ranks dining roomc

2. The nutrítion education prograur will noÈ change food selection

behaviour of rnilitary diners eating in the Jr Ranks dining room.

Nul1 hypotheses were rejected if the probabilíty was 5 Z or less.
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Chapter IV

METI1ODOLOGY

4.I SUBJECTS

The study whÍch is the topic of this thesis was carried out between the

beginning of October and the rniddle of November, 1981, at t$ro CF bases,

!trinnipeg and Portage la Prairie. The subjects were cooks and rnilitary

personnel eating in the Jr Ranks dining roomc These locations vrere cho-

sen because they are both air bases whose service personnel have sirnilar

types of employment and Èrade structure. The majority of the jobs at

both of these bases are sedentary. Most of the food for both locations

comes from the same sources. Both locations are exposed to similar in-

formation from the press, radio and television. Fígure I illustrates

the overall plan of the research for díners and cooks. The numbers in

brackets refer to the relevant section of the text.

4"2 PRETEST

Two pretesLs \nrere conducted usíng all questionnaires and educational ma-

terials except the posttest opinions questionnaires. The first pretest

was conducted on 15 Jr Ranks at CFS Beausejour" Beausejour r¡zas selected

because iË is a radar station. Being an air unit, trade structure and

ernployment would be siurilar Èo that found at an air base.

A second pretest was conducted informally on eight food services

and supply personnel at Air Command Headquarters" The purpose of this

preÈest was to test changes nade as a result of the fírst pretest.

-20-
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4 "3 IMPLEMENTATION OF TTIE STI]DY

Nominal rolls of all service personnel living-in quarters and eating in

¡he Jr Ranks dining rooms were obtained from the ration clerks at Por-

tage and !,linnipeg. Living-in Senior Noncommissioned Off icers (Sr l¡CO's)

at Portage \¡7ere included because they eat in the Jr Ranks dining room.

A letter explaining the sÈudy (Appendix A), a copy of the pretest diners

opinion questionnaire (Appendix B) and a self addressed envelope were

sent to each individual listed in the nominal ro1ls through his/her sec-

tion head. An accompanyíng letter lias sent to each section head ex-

plaining the program. All personnel were asked to complete and returri

the questionnaire regardless of whether or not they were participaÈíng

in the study. Personnel who would be absent from the base on leave,

tempôrary duty or posting during any part of the study were asked not to

participate. Reurinder letters with another copy of the questionnaíre

r{ere sent to those who did not reply to the original letter.

All cooks at both bases were asked to participate in the study.

4.4 INSTRTI}IENTS

4"4"1 PretesÈ Information

4.4.I.I Diners

A questionnaire was designed Eo deterrnine diners' opíníons about nutri-

Èion education and food services in the CF (Appendix B). Two-way ques-

tions ¡^rere asked which requfred a choÍce between precoded tty""tt or ttnott

ansvrers. A subsequenÈ open-ended question asked subjects to elaborate

further on their anssrer. Open-ended questions $rere used in order Ëo en-

sure thaÈ rnaximum inpuË of original ideas was received from respondents.
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It vras thought that closed answer questions would "sett' the direction of

participant's ídeas or trígger specific responses and lead Ëo bias in

the results"

During the pretest study, it r¡7as discovered that sone diners

spent a long time completing this questionnaire. It was decided to send

this questionnaire with the initial letter requesting volunteers" The

reasons for this v¡ere threefold:

1 o Tine for completion of the remaining questionnaires during the

group session would be shortened.

2" Opinions rvere desired from all diners and not just those partici-

pating in the Program.

3" Information would be obtaíned to describe the sample population

who did not particípate in the study.

The original questionnaire was lengthened to include deurographic

information about the sample population. Questions were also asked con-

cerning whether subjecËs $iere on diets, and íf so, what type and who

prescribed the diet. The purposes of these questions r^7ere:

1. To deterrnine if subjects' eating habits vrere unduly influenced in

sone manner by medical intervention.

2. To report infomation about thís area of concern.

Because people feel intiuridated íf they are required to sign a t'con-

tract-liket'form, this questionnaire also served as the consent form.

personnel merely .checked the appropriate box as to whether or not they

were willing to particiPate.
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4,4.L"2 Cooks

A quesÈionnaire was adapted from the diners' opinions questionnaire to

determine cooks' opinions about nutrÍtion education and food services in

the CF (eppendix C). The format of the questionnaire and type of ques-

tions asked were the same as those for the diners. The consent form was

noË included as the questionnaire was administered in group meetíngs.

4.4.L3 General Nutrition Knowledge

Nutrition knowledge vras assessed using the questionnaire adapted by I,Io-

olcott in 19Bl from the questionnaíre originally desÍgned and used by

her (I^Ioolcott, 1979). The first pretest r,Ias conducted using the ques-

tionnaire designed by Batt (1979). Batt's questionnaire r.ras not deerned

to be suiÈable because the mean score of the pretesË group was onLy 27 "6

"/". Not only did the pretest group seern visibly uPset at being given

such a difficult questionnaire, but five of the 15 people correctly

identified the foods which constitute Canada's Food Guide in an open

ended questíon, but none was able to answer correctly Èhe same "tricky"

multiple choice question on BaÈt's questionnaire.

I{oolcott's questionnaire was given to the second pretest group.

The mean score r,ras 63.75 %. This nean vlas Inore consistent vrith the in-

structions given by Ebel (1972) on how to judge the qualíty of a test.

He staËed that the average score should be somewhat more than half the

maximum score. Specifically the ídeal rnean is regarded as the nidway

point betvreen the maximum possible score and the expected chance score.

The expected chance score is the number of test items divided by the

nuuber of choices per iLeu. As lÏoolcott's Ëest had 20 four-choice
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items, the expected chance score is fíve. Therefore, the ideal average

score is 12"5 or 62"5 7".

The reliability of l^Ioolcott's questionnaíre was 0"70 when tested

on a sample of 142 roen (I^loolcott, personal communication, 1982). The

reliability of Batt's quesÈionnaire was 0.69 when tested on a sample of

38 men (Satt, 1979). Woolcott's questionnaire was deemed to be betÈer

for use with the sample population (Appendix D)

4.4.2 Pretest Posttest Dependent Variables

4.4,2.1 Specific NuËrition Knowledge

An open ended questionnaire was designed to be applied pretest and post-

test in order to measure change in nutrítion knowledge, specifically in

those areas in which nutrition information vras provided (Appendix E) "

Open ended questÍons lrere used instead of multiple choice questions in

order to ensure that respondents were inforrned (Payne, 1954). Total re-

call of such information is necessary to make appropriate selections

when people are confronted with food choices. Questions r¿ere reworded

and urodified s1íghtly after the first pretest.

4.4.2.2 Food Selection Behaviour Measured By Three Day Food Records

Three day estinated food records trere naintained before and after Èhe

nutrition education program to measure change ín food selection behav-

iouro The pretest food record was used to report nutrient intakes which

presurnably represented those of the population.

Tlne 24 hour recaIl rvas not deemed to be a suitable ínsËrument.

The 24 hour recall is used to report group averages (Burke and Pao,
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1976). The recall method is prone to over reporting 1ow íntakes and un-

der reporting high íntakes, result.íng in a downward bias of extremely

1ow and extremely high intakes which could result in a failure to detect

differences in groups (Gersovitz et aL. , t97B). It vTas imperative to

use an Ínstrument which would effectively evaluate the prograrn by de-

tectíng differences in pretest and posttest values" To assess nutrient

intakes, ít was deemed important to utilize an instrument which measured

usual individual intake " Tlne 24 hour recall is not suitable for this

purpose (Beaton eE aI. , 1979) "

Because this was an instrument to Eeasure change in behaviour

and report individual nutrient intake, duration of recording intake had

to consíst of a time span which would include indivídual variation, but

not compromise validity or cause dropout due to excessive respondent

burden. Gersovitz et al. (1978) reported that validity declined by the

fifth day of roaintaining food records. The sample became biased toward

the more educaÈed by the seventh day of record keeping because of in-

creased dropouts of the less educated. The three day record seemed the

most sui.table ínstrument to use.

In order to maximize reliability of the food records a rrsample

table'r was set up in bot.h dining rooms. SÈandard servings of all menu

items were weighed or measured and displayed on the table with cards in-

dicating the quanËity of each. Sanple bowls, cups and glasses of all

sizes were narked wíth graduated quantiËies. A set of measuríng cups

and spoons was placed on the table for subjects to estimate quantities

of other food iterns selected. Subjects were given a six inch plastíc

ruler to measure appropriate food items and a pockeÈ size booklet which
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could be carried everywhere to record quantities irnmediately after food

select ion"

In order to increase the validity of measuring change in food

selection behaviour, the same menu was used pretest and posttest in both

locaÈions concurrently and in conjunction wit.h completion of the three

day food record, The kitchens were given a list of sirnple guÍdelines to

follow during the nutrítion education program to ensure that particular

foods were available.

Three consecutive week days of Tuesday, Wednesday and Thursday

vrere chosen for the three day data collection pretest and posttest.

There \,rere several reasons for choosing these days:

I " The sanple population often leave the base during weekends there-

fore eating fewer meals on base.

2. More food servíces staff work during the week, Ëhus having more

tine to cope with the íncreased work load of preparing sample ta-

b1es.

All food services administrative staff would be working, thus

Ëhere r^rould be betÈer supervÍsion to ensure that menus are fol-

lovred and Èhe sample table is properly set up.

4'.4.3 Nutrition Education Program - The Independent Variable

The nutrition education program was based on Canada's Food Guide (tiealth

Protection Branch, 1977a) and dietary recommendations for Canadians

(Murray and Rae, 1979). The food guide poster entitled "Choose Food

Each Day This hray" which was adapted from Canada's Food Guide and print-

ed by the Ontario Milk Marketing Board ¡^ras used. Thls poster was chosen

3.
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ínstead of the Health and LrÌelfare Canada' s Food Guide poster because it

Þras more eolourful , foods \.rere tnore realistically portrayed, numbers of

servings were stated more clearly and the foods to use ttwith cautiontt

were shor^m.

Table tents were used to advertise messages pertaining to di-

etary recommendations for Canadíans. These table tents were profession-

ally nade by Instructional Media at the University of Manitoba. They

were hard backed, plastíc coated and measured 33 centimeters by 25 cen-

tímeters. Four separate table tents were desígned with messages for re-

ducíng fat, reducing sa1t., reducing sugar and increasing fruits' vegeta-

bles and rn¡hole graíns" One side of the table tent v¡arned of risks

associated vriËh the faulty nutrÍtion habit and the other side provided

positive actí.on statements to correct the habit. Messages used on the

table tents were validated by personnel of the llome Economics DirecÈor-

ate for the Province of Manitoba. The messages used on the table tents

were given to the t1¡7o pretest groups to read in order to ensure compre-

hension of the uraÈerÍal. ì{inor revisions were made to the wordíng for

the final versions.

Table tents were colour coded, Green is associated with fruits

and vegetables in Canada's Food Guide, thus it r^7as used for "increasing

fruits, vegetables and whole grainsr'. Yellow is associated with fat in

the diabetic exchange , thus yel1ow \rlas used f or t'reducing f at". Blue is

associ.ated with sodium and salt ín current advertisements about hyper-

tension, thus blue was used for "reducing saltt'" No particular colour

ûras associated with sugar, Èhus red l¡ras used for "reducing sugar in-

take'r. The actual wording of the tents aPpear in AppendÍx F.
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4"4.4 Posttest Information

4"4"4.1 Posttest Opinlons Questionnaires

Questionnaires were desígned to solícit opinions and evaluate the nutri-

tion education program from the point of view of particípating diners,

nonparticípating dÍners and cooks (Appendíx G), Questions were rnultiple

choice and trio r.ray with precoded "y.stt and ttnott answers ' Replies to

open ended questions vrere requested when elaboration of tty."tt and ttnott

ansvrers was required. Respondents were encouraged and given the oppor-

tunity to freely express ídeas about what they would like to see in fu-

ture programs.

4"5 RBSEARCH DESIGN

This study was a pretest. posttest control static group comparison de-

sign. The independent variable rras the nutrition educatíon programc

The dependent variables \.lere nutrition knowledge measured by the specif-

ic nutrition knowledge questionnaire and food habits measured by three

day food records.

The two table tent messages about reducing sugar intake and in-

creasing fruits, vegetables and whole grains \^Iere used at l{innipeg. The

other tr^ro table tents about reducing fat and reducing salt r^rere used at

PorÈage la Prairie. The OnËario Milk Marketing Board's poster "Choose

Food Each Day This tr'Iay" was posÈed in both dining rooms. Thus, each

group üras experinental and control to the other group at the same time.

This minimized threats to internal validity which could occur if one

group only receíved treatment.
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4"6 DATA COLLECTION AND TIME FRÁME OF TIIE STIIDY

The pattern for collection of the data is set out diagramatically in

Figure I. The entire study took six weeks for completion. The first week

was devoÈed to collection of pretest information from cooks and diners.

During the second week, diners completed the pretest three day food re-

cord. The nutrition education program r¡ras conducted during the third

and fourt.h weeks of the study. The food guide poster was displayed at

both locations for the entire two weeks. Each table Ëent messâge r¡ras

displayed for one fu1l ¡,reek each in their respactive diníng romms" The

postËest three day food record \¡ras completed duríng the fifth week of

the study" Posttest informatíon from cooks and diners $ras obtained dur-

ing the sixth week of the study.

4.6.I Diners

Those who índicated willingness to parËicipate ín the study were sent

letters specifying Èimes to meet in small groups to conplete question-

naires, receive further instruction and ask questions about the study.

During the first meeting, tr'Ioolcott's questionnaire and the specific nu-

trÍÈion knowledge questionnaire were cornpleted. Instructions were given

Ëo complete the three day food records. Self addressed envelopes were

provided in order to roail the three day food records through Central Re-

gisrry (cR).

After iraplernentation of the nutrition education program, the

second three day food record booklet r,ras sent to participants through CR

mail along with a letter reminding them of dates for cornpletion of the

food record. A second ureeting with participanÈs was scheduled to com-
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plete the postLest nutrition knowledge questionnaire and the opinions

questionnaire. Dj-ners who did not participaEe in the study were sent

opinions questionnaires and self addressed envelopes through CR rnaÍl.

4 "6 "2 Cooks

Cooks willing to participate in the study met in groups and completed

the pretest opinions questionnaire and Woolcott's general nutrition

knowledge test. At the end of the progran, cooks employed in the Jr

Ranks mess met in groups and completed the posttest opiníons question-

naire in order to determine their opinions of the progralnc

4"7 DATA ANALYSIS

Statistical analysis sras performed using programs in the Statistical

Analysis Systen(sAS) (SAS lnstitute rnc, I979).

4.7.L Pretest and PosÈtest OPinions Questíonnaires

A nominal scale was used to code pretest and posttest opinions question-

naires (Appendix B, C and G). Sírnilar answers to open ended questions

r¡rere grouped together. Responses to open ended questions and frequency

of answers to all questions \¡Iere reported.

4.7.2 lloolcott's Nutrition Knowledge

Frequency of replies to all quest.ions was reported for cooks, male din-

ers and fenale diners (Appendix D). Mean, standard deviations and range

of scores based on correct answers were determined for Jr NCO cooks, Sr

NCO cooks and all cooks as well as for male and fernale diners.
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4"7 "3 Nutrient Intake

Three day food records were coded using food code numbers published in

¿he United States Department of Agriculture Handbook No.8 (Iùatt and Mer-

ri11, 1963). Mean nutrient Ínlakes for male and fenale díners and indi-

vidual nutrient intakes vTere assessed using the Food Analysis Program

(FAp) and Nutríent Analysís Prograrn (WAp) of the Department of Foods and

Nutrition at the Universíty of Manitoba" Individual nutrient intakes

r¡rere reported as a percentage of roale and fernale diners who did not meet

recommended nuÈrient intakes for Canadians (Health Protection Branch,

I9S2). In addition, individual nutrienE intakes were used to calculate

the estimate of true deficients of the male and female sample. True de-

ficients were calculated by the meÈhod developed at the University of

Toronto by Anderson (1980) and Beaton (1971, 1975). To calculate true

deficients, subjects consuming 85 7. to 99 % of recommended intakes were

assigned a probability factor of 0.07. This represented the probability

that they were deficient. SÍurilarly, subjects consurning 70 7" to 84 7" of.

recommended inÈakes had a probability factor of 0.31, those consuming 55

% to 69 % of reconmended íntakes had a probability factor of 0,69, Èhose

eonsuming 40 % to 54 7" of recommended intakes had a probability factor

of 0.92 and those below 40 Z of recommended intakes had a probability

factor of 1.0 that they were deficient. The sum of the probability fac-

tors for all male and female subjects consuming a specified nutrient

represented the estimate of Erue deficíenEs.

Food habíts trere also assessed by determining numbers of serv-

ings from Canada's Food Guide. Canada's Food Guide Handbook (Health

protection Branch, 1977a), Good Health and EaÈing Guide (Canadian Diabe-
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tes Association, 1981) and Nutrient Value of Some Common Foods (ttealth

Services and Promotion Branch and Health Protection Branch, I979) vrere

used as the basis for assessing servings of foods" One serving of rnilk

was equated to 300 ng of calcium from dairy products and one serving of

fruit hras equated to 10 g of carbohydraÈe from fruits" Because some

fruits have almost t\^zice the carbohydrate of other fruits, 20 g of car-

bohydrate from fruit hras considered to be a marginal intake and 40 g of

carbohydrate from fruit was consídered to be an adequate intake. One

serving of meat and alternates r,ras assessed as 7 g of protein from vege-

tables, nuts, seeds, meats and cheese. One serving of breads and cere-

a1s was assessed as 15 g of carbohydrates. Marginal intake of breads

and cereals was considered to be 45 g of carbohydrate frorn grain prod-

ucts which include baked products such as pies, cakes and cookies. An

adequate intake of breads and cereals was considered to be 45 g of car-

bohydraËe frour grain products excluding rich baked products. Vegetables

were divided into four groups of potatoes, corn, high carbohydraÈe vege-

tables and low carbohydrate vegetables. An average serving of potatoes

was 18 g of carbohydrate, an average serving of corn vras 17 g of carboh-

ydrate, an average serving of high carbohydrate vegetables was l0 g of

carbohydrate and an average serving of low carbohydrate vegetables was

2.5 g of carbohydrate. An adequate intake was considered to be two

servings of vegetables with potatoes accounting for a maximum of one

serving of vegetables. Because carbohydrate content of vegetables dif-

fers considerably from one vegetable to another and because several sub-

jects consumed mostly vegetables which have very low carbohydrate con-

Ëent, food records of subjects ínitially not meeting the criteria for
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adequate vegetables r,rere exaüined and subjects neeting quantities of

vegetables required for servings as stated in Canada's Food Guide ¡¡ere

assessed at t!¡o servings.

Consumption of ethanol in alcoholic beverages and total calories

from alcoholic beverages r^ras assessed. Mean, standard deviation and

range of caloric intake from ethanol and alcoholic beverages as well as

percent contríbution of alcoholic beverages to the toËal energy intake

of the diet was calculated for male and feurale díners.

The percent contribution of energy from fat, carbohydrate and

protein \¡ras assessed. Because alcoholic beverages were consumed ín

large quanÈities by some subjects, percent protein, fat and carbohydrate

\¡rere reported including energy frorn ethanol as part of toÈal energy and

excluding energy fron ethanol as Part of total energyc Case studies

$rere analyzed to demonstrate the imporËance of specifying percent fat

and percent carbohydrate in terms of defíníng the quantity of alcohol

and the type of carbohydrate consumed.

4.7 "4 Evaluation of the Program

4.7.4.L Change in Food Selection Behaviour

A Èhree factor (sex x place x tíme) mixed

(¡,lOVa) was conducted on individual pretest

cent fat, the carbohydraÈe content of foods

simple sugars, fruits, vegetables and whole

tent of foods consumed. Added salt was noË

was perfonned on these values because they

whích was given in the nutrítion educatíon

design analysís of variance

and posttest values of per-

containing large amounts of

grains and the sodium con-

taken into account. ANOVA

represented the information

program. Carbohydrate con-
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tent r¡ras used Ëo assess f oods high in sugar' f ruits, vegetables and

whole grains because it was generally the nutrient most common to all of

the foods within each one of these groups"

4.7.4,2 Change in Nutrition Knowledge

Scores were assigned to questions on the pretest and posttest specific

nutrition knowledge questionnaires (Appendix f)" One rnrk was assigned

for each correct point given as an ansv/er to each question. A three

factor (sex x place x tírne) mixed design ANOVA was performed on the pre-

test and posttest score on the question about Canada's Food Guide (ques-

tion 1) and the sum of the scores pertaining to fat and salt (questions

4, 5, 9 and iO) and the sum of the scores of questions pertaining Lo

sugar, fruits, vegetables and whole grains (questions 2r 3r 6r 7 and 8).



Chapter V

RESI]LTS AND DISCUSSION

5. 1 PR-ETEST DINERS

5.1.I Subjects

The pretest diners' opinions questionnaire and accompanying letter were

sent to a total of 183 living-in members at Portage and l^Iinnipeg. Re-

sponses lrere received from 150 people, which is 82 7" of the populaËion.

Table I indicates response rate from trlinnípeg and Portage separately.

Table 2 descríbes the dernographic characteristics of those who

responded to the questionnaire. Demographic characterístics were simi-

lar for Portage and trlinnipeg.

5"L"2 Results and Discussion

When asked if they felt that they had enough information about nutrition

to select nutritionally sensíble rnealsr 80.7 % of the diners responded

saying "y""t'. Further elaboration was requesËed by asking "What would

you like to know more about?" Table 3 states the answers received.

A high percentage of this population obviously feel that they

have sufficient knowledge to selecÈ nutritionally sensíble meals.

Lrlhether these people actually do select nutritionally sensible meals and

have sufficient knowledge will be discussed later. Table 3 indicates

several areas of interest to be included ín a nutrition education pro-

gram, but there r^ras few requests for information in any one area in par-

Èícular.

-36-
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TABLE 1

Frequency Of Response To The Pretest Diners' Qpinion Questíonnaire By

Location

Portage triinnípeg Total

questionnaires sent 79 104 183

responses received 7I (90%) 79 (76"/") I50 (827")
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TABLE 2

Demographic characteristics of Respondents to the pretest Diners'

Opínions QuesËionnaire by Location

Sex

uale

f eurale

Age

IB-24 years

25-34 years

35-44 years

45-54 years

no response

Education

some high school

cornpleted high school

some university or

technical school

completed universíty

or Ëechnical school

no response

(s%) L (I"A)

I^iinnipeg

n=79

sB (73%)

2r (27"/")

66 (84%)

10 ( 132)

2 (2'/")

0 (02)

r (út)

(35%)

(4s%)

(rs%)

Portage

n=7I

48 (68%)

23 (32"A)

s2 (7 37i)

t2 (t7"/")

4 (6%)

3 (4"/")

0 (0%)

28 (40"/")

38 (547t)

3 (4"/")

Total

n=l50

106 (7r%)

44 (2e%)

lr9 (7 B"Á)

22 (rs%)

6 (4/")

3 (2"a)

1 (fl)

(37"/")

(4e%)

( 102)

(3"/.)

56

73

15

28

35

T2

(o'/.) 1 (r%) (f/")
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TABLE 3

Frequency of Response to t.he Question "What would you like to know more

about?"

Response

(a) no response

(b) Breakdornm of foods into nutrients such as caloríes,

vitamins and minerals

(c) Any infornation about nut.rition

(d) Information about balanced diets

(e) Information about foods with greater nutritional value

(f) Infonnation to prevent heart disease

(g) lnforrnation about nutrient requirement.s

Frequency

t32 (88"Á)

6 (4"/")

4 (3%)

3 (2%)

3 Q',/")

i (0.s2)

1 (0.s2)
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The question, "Do you think that the cF should teach you basic

nutrition information?tt received 47% "y.Stt ans\,Iers and 53 % "rto" an-

s\¡/ers. hlhen asked where and how nutrition education should be done,

58"7 7" did not respond" Of those that did respond, some stated tvio an-

svrers, thus table 4 reports frequency of response.

It is interesting and promising to note thaÈ close to 50 7" of

respondents felt that it was the responsibility of the CF to educate

thero ín nutrition, Such a positive att.itude may be indicative of a re-

ceptiveness to nutrition educatíon. Generally, mosE respondents felt

that nutrition education should be taught during basic traíning and on

bases by seminars, classes, lectures, fílurs and meetings" Several re-

spondents felt that pamphlets and posters were va1uable.

In response to the quesÈion of whether the respondents thought

that nutritionally sensible meals vrere avaílable in CF dining rooms, 8I

% answered ttyestt and 19 % answered ttnott. Respondents l,7ere given an op-

portunity to state changes that they would like to see in meals avaíla-

ble in CF dining rooms and to state any other comments, suggestions or

ideas. The najority of diners had no suggestions to make as 78 % did

not answer the question relatíng to changes they would like to see in CF

dining rooms and 88 "/" did not have any further commenÈs to make. Table

5 reports frequency of responses to these two questigns. These ques-

tions are reported together because similar responses were obtaíned for

them.

Although the rnajority of the respondents felt that nutritionally

sensible meals lrere served in CF dining rooms, a considerable number

disagreed for a variety of reasons. Ilowever, only a srnall percentage

staÈed changes that they would like Èo see.
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TABLE 4

Frequency of Responses to the Questíon ttl^/here and

education be done?"

how should nutrition

Response

(a) seminars, classes, lectures, films, meetings on base

(b) during basic training

(c) panphlets and/or posters

(d) carry out weight control programs at the IIIR by a

doctor or dietitian

(e) during Trade Qualifying Level 3 (TQ3) course

(f) should be ongoing to maintain avrareness

(g) during physical training (PT)

(h) individuals wíl1 find out on their own if they really

want to know

(i) cooks should be responsible for ensuring nutritionally

adequate meals are avaílable

Frequency

29

25

T2

3

2

I

I

I
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TABLE 5

Frequency of Response to Changes Diners l,iould Like to See in CF Dining

Rooms and 0Eher Comments Pertaining to Food Services.

Response Frequency

(a) too nany hígh fat and/or high calorie foods served such 14

as fried foods, foods in gravies and sauces, butter
added to vegetables and breaded foods, includes box lunches
being high in calories

(b) overcooking of foods, particularly vegetables,
leftovers appearing again and agaín on the steam
table or buffet

(c) t"tenu variety poor ( includes box lunches, all of the
same type of meat at one meal and all ethnic food at
one rneal )

(d) Food preparation poor

(e) Increase fruit and raw vegetable selectionr poor
quality and spoiled fruit often available, make broqm
bread available

(f) Vegetables should be fresh and steamed not canned
and boiled

(g) foo many shTeets such as pies, pastries and desserts
are available

(h) Lunch meals are better Èhan supper meals during
the week and all meals on weekends

(i) More attendance and involvement of the Jr Ranks
dining committee

(j) Of¿ bread, leftover salads etc should be pernnitted Èo
go over to quarters

(k) More fresh fish

(1) Initiative ís required on the parÈ of the individual
to select sensible meals

(n) Problen lies with what the individual selects Èo

eat at other than meal tímes

I

4

1

I
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In discussions with diners during group meetings to complete

questionnaires, many of the same comments stated in Table 5 were vocal-

ízed strongly. 0f particular note and concern because they vrere not ev-

ídent f rom the questionnaire, \,rere the following complaints:

1. One base had a sizeable portíon of living-in persons consuming

box lunches daily. Diners v¡ho ate box lunches complained about

their poor overall quality and lack of variety. Of particular

concern to many diners was the high caloric content of these box

lunches and t.he apparent unwillingness of the kitchen to prepare

"specialrr ones unless the indívidual had a prescription from a

Medícal Officer.

Many diners were concerned about fruit. Apparent.ly, rnany tímes

quality is very poor and variety is nonexistent. Even when sea-

sonal fruit is available it is seldom seen in the dining room.

Sornetirnes when it is procured, it is used in the preparation of

high caloric desserts such as strar^rberry shortcake"

Participants complained about the overall prevalence of high ca-

loric foods. For example, adding butter to vegetables, frying

foods and cooking foods in gravies and sauces. For low caloric

alternatives, diners go to the buffet table but find salads a1-

ready urixed with dressíngs ínstead of being served p1ain.

Coroplaints about overall quality were registeredo For example,

salad items aË supper were leftovers from lunch, meal preparation

and menu iÈems at lunch were better than supper, meals on week-

ends rrere inferior to those during the week. These complaínts

are partícularly serious for those who eat box lunches daily.

t

3.

4"
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5. Diners v¡ere advised by the researcher that complaints should be

aired through the Junior Ranks Dining Committee (JRDC). Some

diners were not av/are of the existence of this committee, some

diners did not know who their representatives were and one repre-

senËative to whom the author spoke did not know when meetings

were held and did not attend" The diners also felt intimidated

by JRDC meetings. They said that they were the only members of

the committee who r¡rere young and of the rank of Private or Corpo-

ral" The other members were Officers and Sr NCO's. They claimed

that when complaints Ìrere raised, the Food Services Officer and/

or Sr NCO's would noÈ take the conplaint seriously, would deny

Ëheir occurrence, or would state that the problem would be recti-

fied and no subsequenÈ action would be taken. The diners felt

that the words of the Officer or Sr NCO were always believed over

their own trords. Thus issues would or could not be further pur-

sued.

It is the opinion of this researcher that relatively few com-

ments tqere written on the questionnaire because it r.ras an open ended

questionnaire with no prornpting ans\4rers whatsoever. Had the questÍon-

naire been of another forroat with precoded answers to choose from, it is

felt that more recommendations for change may have been made.

When subjects were asked if they followed a díet, 19 7" indicated

that they did. Of the 29 subjects who indicated that they hrere on a

dÍet, 16 were v/omen and 13 srere men. This accounted for 36 Z of the fe-

male population and 12 Z of the male populaÈion. Of the 29 subjects on

diets, 21 were self prescribed. Of the remaining seven, Èhree were pre-
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scribed by a docÈor and three erere prescribed by the respondent in con-

junction ¡¿ith a doctor. One person on a diet did not answer this ques-

tion" Table 6 indicates the frequency of types of diets that respon-

dents indicated that they followed"

A relatively large number of respondents, especially females

followed diets" This group is of special concern because of difficul-

ties encountered in meeting íron requirements when following lovr calorie

regimes (Woolcott, 19Bl). At least seven subjects were following diets

vrhich vrere considered inappropriate and hazardous to health.

Table 7 summarizes the demographic characteristics of those who

gave consent to participate in the program, Ëhose who indicated that

they would be absent on leave, temporary duty or postíng and those who

did not give consent to participate in the program. The only factor

which appears to influence participation in the program is education.

As education increased, there appeared to be more willíngness to partic-

ipate in the study.

Table 8 states frequency of reasons given for not participating

in the program.

5.2 PRETEST COOKS

5.2.I Subjects

Table 9 describes the demographic characteristics of the 22 cooks who

participated in the sÈudy.

The majority of cooks felt that they had sufficíent knowledge to

plan and prepare nutritionally sensible meals. I^Ihether, in fact these

cooks have sufficient knowledge will be examined later.
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TABLE 6

Frequency of Types of Díets That Respondents Followed

Response

(a) l¡o response

(b) Balanced weight control, cutting down, decrease

calories but following Canada's Food Guide

(c) l,ow calories with high protein and/or 1ow

carbohydrates, Scarsdale diet

(d) Special diet (allergyr 1ow cholesÈero1)

(e) Watch what I eat and/or Canada's Food Guide

(f) Running diet

(g) neducing sugars and starches

(h) I^leight watchers

(i) one meal a day

(j) neduce fatty foods

Frequency

2

2

I

1

I

I

4

10
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Demographic Characteris tics

Would Be Absent and Did Not

TABLE 7

of Subjects Lrtho

Give Consent to

Consented, Indicated They

Participate fn Ëhe Program

(n-79)

(n=71)

(n=106)

(n=44)

(n=1 )

(n=I lB)

(n=22)

(n=6 )

(n=3 )

(n=1 )

(n=5 6 )

(n=73)

(n=15 )

Consent

(n=7 4)

0

59

11

3

I

0

19

4T

1t

Absent Nonconsent

(n=42) (n=34)

Place

Winnipeg

Portage

Sex

male

female

Age

no response

IB-24 years

25-34 years

35-44 years

45-54 years

School

no response

some high school

completed high school

soüìe university or

technical school

conpleted university

or technical school

35

39

32

10

51

23

25

I7

19

i5

0

30

B

3

I

0

I7

22

3

23

11

1

29

3

0

I

I

20

10

I

(n=5 )
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Frequency of

TABLE 8

Reasons Given For Not Participating in the Study

Reason

(a) Moving or moved off Base

(b) Don't want to/not interested

(c) Too busy

(d) Set¿om eat in mess

(e) Sfritt v¡orker

(f) Did not feel that input would be beneficial or felt

normal eating habits would change

(g) Already on a special dieÈ

frequency

(n=34)

9

I

5

5

4

2
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TABLE 9

Dernographic Characteristics of Cooks I^Iho Cornplet.ed Ëhe Pretest Cooks'

Opinions Ques tionnaire

Sex

male

female

Age

18-24 years

25-34 years

35-44 years

45-54 years

Education

sorne high school

cornpleted high school

some uníversity or technical school

Rank

Private-l{as ter Corporal

Sergeant-Master tr{arrant 0f f icer

Number

n=22

7

3

t0

2

iB

4

I4

7

I

T2

10
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5.2 "2 Results

Inlhen asked if they felt that they had enough ínformatíon about nutrition

to plan rneals and to prepare food that is nutritionally sensible, lB

cooks responded wíth ttyestt and f our cooks responded with ttnottn Only one

cook answered the question which asked what they would like to know more

about. That cook stated that he/she would like to know which foods have

more nutritional value.

Three of the cooks did not feel that it was the responsibility

of the CF to educate them in nutrition" The other 19 felt that the CF

v/as responsibte to educate them in nutrition. Only 12 cooks answered

the question asking v¡here and how nutrition education should be done.

Table 10 staÈes the frequency of different ansr¡rers to this question"

Some cooks gave tl{o ansr,rers to this question"

The najority of cooks felt that it vras the responsibility of the

CF to educate them in nutritíon. It would have been interesting to de-

terrnine the reâsons for the three cooks not feeling that the CF ulas

obliged to teach them nutrition, especially as t\{o of these three cooks

vrere supervisors. The majority of cooks felt that instruction should be

carried out on Trade Qualifyíng Level 3 (TQ3) and Trade Qualifying Level

5 (TQ5) courses.

Eighteen cooks felt that the CF served nutritionally sensible

meals, two cooks felt that Èhe CF did not serve nutrítionally sensible

meals and two cooks felt that sometimes the CF served nutritionally sen-

síble meals. Iühen asked what changes the cooks would like to make to

improve meals, only three answered with the following comments:
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TABLE 10

Frequency of Replies by Cooks trlhen Asked "trlhere and How Should Nutritj_on

Educatíon Be Done?r'

Response Frequency

(a) Cooks course (fq3 and TQ5) Lt

(b) On the job 2

(c) Supervisors explain nutrition I

(d) Panphlets and handouts I



52

1. Use less fat when frying, use broilíng and baking cookíng rnethods

and don't overcook vegetables.

2" Don'È overcook vegetables and avoid shortcuts in preparation.

3" Implement standard nenus throughout the CF.

Although the majority of cooks felt that nutritionally sensible

meals l¡7ere served, a smal1 number did recognize that there was a need to

modify cooking methods from frying to broiling and baking and to take

more care in the cooking of vegetables.

hlhen asked Ëo give other comments,

ing nutrition educatíon and food services,

ble 11 summarizes frequencies of responses

one response per cook vras received.

suggestions or ideas concern-

13 cooks did not rep1y. Ta-

to this question. More than

It is interesting to note that the nosÈ frequent comment that

cooks made about nutrition education was that there was a need to edu-

cate the diners. 0f further interest is the fact that this commenË was

made in all cases by supervisors. From many of the comments that diners

have made, they would like the cooks to províde them with foods that are

more in accordance wíth the dietary recommendations for Canadíans.

Clearly, there appears to be misunderstanding and breakdown in communi-

cation betr¡een these tvro groups.

5.3 NUTRITION KNOI^ILEDGE

5.3. I Subjects

Table 12 summarizes

dÍners who completed

ception of one male

the demographic characteristics

LToolcott's nutriËion knowledge

subjeet, a1l were subject.s who

of male and female

tesÈ" I,Iith the ex-

met for the pretest
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Frequency

Suggestions or

of Responses by

Ideas Pertaining

TABLE 11

Cooks When Asked for Other

to Nutrition Educalion and

Comments,

Food Services

(a) Educate the diners

(b) C¡' should consider types

(c) People are going to eat

(d) ltenus are repetítious

(e) ¡ggs, harnburgers and hoË

on week-ends

Respons e

foods diners like

foods they want to eat

dogs are all that are served

Frequency

5

2

I

1

i

of

Ëhe
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briefing. The one subject who completed the questionnaire but did not

meet for the pretest briefÍng, completed his pretest diners opinion

questionnaire 1aËe, thus he was unable Ëo participate in the conplete

study' Courparing the demographic characteristics ín Table 2 v¡ith the

demographic characterístics of those who consented to participate in the

program, it was apparent that male subjecEs $¡ere most. like1y to drop

outo rt is interesting that only 11 % of the women did not have at

least hígh school education as compared to 36 Z of the men.

Cooks conpleted the nutriti.on knowledge test at the same time as

the preËest cooks' opiníons questionnaire was completed. Thus, Table g

describes their demographic characteristics.

5.3.2 Results and Discussion

Table 13 states the mean, standard deviation and range of scores for

male and fernale diners and Sr NCO cooks, Jr NCO cooks and the total cook

populaÈion" Female subjecEs had a higher mean score than ¡nale subjects

which supports the findings of Sullivan and Schwartz (1981) and Mackie

(1973) that women have more knowledge of nuÈrition than men. It must be

remembered that the females r¡rere better educaËed than the males. trJool-

cott (1979>, Sullivan and Schwartz (1981), Rahn (1980) and Mackíe (1973)

all found that nutrition knowledge was posítively correlated with educa-

tíon.

The nales ín this sample scored lower than the males in Wool-

cott's (1979) sample. I^loolcott's scored a mean of 59 %. This differ-

ence is probably due to the fact that l'Joolcott's sauple lrere considera-

bly better educated than the rnale subjects tested in this study. Over
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Dernographíc Charact eristics

Wo ol cot t' s

TABLE 12

of Male and Female Subjects I^lho Completed

Nutrition Knowledge Test

Loca t ion

tr^Iinnipeg

Portage

Age

18-24 years

25-34 years

35-44 years

45-54 years

Education

sone high school

conpleted high school

some university or technical school

completed university or technical school

Male

n=35

rs (431!)

20 (s77!)

r00%

2s (7r%)

6 (17%)

3 (e%)

r (3%)

roo7"

Female

n= 19

11 (sBZ)

8 (42"/")

t00%

16 (84"/")

3 (16%)

0 (02)

o (0"Á)

r00"/"

13 (377")

rs (43%)

6 (17"/.)

I (3',Á)

roo"/"

2 (r0.5%)

rs (7e"/")

2 (r0.s%)

0 (0"/")

t00%
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TABLE 13

Mean, Standard Deviation and Range of Scores of Male and Female Diners

and Sr NCO, Jr NCO and Total Cooks on InloolcoËt's Nutrition Knowledge

Tes t

Mean SD Range

Diners

males (¡=35) 9.5 ( 47 "5%) 3.3 3-15

females (n=19) 11.6 (58.52) 3.8 4-16

Cooks

Sr NCO's (n=10) t2.4 (62.0%) 2.5 8-iB

Jr NCO's (n=12) 10.3 (5t.5%) 3.2 5-I5

Total (¡r=22) LI .Z (56 .0"Á) 3 " 0 5-16



50 "A o1. sub jects in Inloolcott's study

these, 15 1! trad posÈ graduate degrees.

jects had sone university courses. Less

or had sorne high school educatíon.

57

graduated from university. 0f

An additional 16 % of her sub-

than 25 % completed high school

The women in Rahn's study (i980) had a nean score of 54 "/" on an

adaptation of I^loolcott's nutrition knowledge quesËionnaíre. This was

slightly lower than the mean score of the rTomen in this sample. The wo-

men in Rahn's study had a mean of 12 years of education. Her sample had

sinilar education to \{omen in this study.

It is disappointing to note that the cooks have only slightly

better mean scores than male diners and with the exceptíon of Sr NCO

cooks, do noË have mean scores as high as female diners. Although chi

square analysis was attempted to determine if relationships existed be-

tv¡een scores on t.he nutrition knowledge test and demographic character-

istics, there were insufficient numbers in the sanple to produce valid

result s .

Table 14 summarizes the frequency of replíes for each ansr.rer to

every question for male and fernale dj.ners and cooks.
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The questions which erere most frequently answered correctly by

cooks and male and feurale diners were basically the same questions. The

two questions most frequently answered correctly were questions I6 and 6

which asked to identify the factor not associated v¡ith heart dlsease and

the best way to lose weight. Both l,Ioolcott and Rahn also found t.hat

these questíons were answered we11, There T¡rere three other questions

which lrere ansúrered fairly we1l" They were questions 9, 2 and B which

asked the method of cooking which used the most fat, the source of vita-

roin C and the best source of calcium. Generally, these questíons were

also answered well in woolcott's (1979) and Rahn's (I9g0) studies. The

quesÈions which I¡Iere answered most poorly for díners and cooks rrere

questions 72 and 10 r,¡hich asked to identify the foods highest in satu-

rated fats and the food containing Ëhe mosÈ fat. It was rather inter-

esting that most cooks incorrectly identified peanuts as highest in sat-

urated fats (quesËion 12) and yet 54 7" of cooks knew that corn oil was

highest in polyunsaturated fats.

Other questions which were ansr¡rered poorly differed between the

groups. Cooks had difficulty with question three which r¡/as to identify

carbohydrates' proteins and fats as the three substances which gave en-

ergy to the body. 0n1y 36 % of cooks could correctly identify the an-

sr¿er r.¡hereas more than 50 Z of nale and female diners correctly identi-

fied Èhe ans\47er. Cooks also had difficulty with questions 15 and Ig

which pertain to ídentifyíng the foods with the most cholesterol and re-

alizing that ferser calories are required as one gror4rs older. The re-

mainder of the questions were identified correctly by at least 50 Z of

cooks.
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Male diners had several quesËions in addition to the tr¡ro dis-

cussed which posed difficulty. The question most. poorly answered wiÈh

only 17 Z answering correctly, was question 19 concerning butter and

margarine having the same number of calories" lJoolcott (I979> also

found that her subjecÈs had difficulty with this quesËion as only 27.7 %

knew the correct answer. Other questions poorly answered were 18, 11,

15, 14r 13 and 20 concerning fer¿er calories being requíred as one gets

older, corn oí1 as being híghest ín polyunsaturated fats, foods having

the most. cholesterol, cutting dov¡n on sirloin steak to reduce cholester-

o1 intake, margarine and butter differing because margarine contains

vegetable oil and vitarnin C being destroyed by heat. The questionnaire

used in l^Ioolcott's (1979) study asked a quesËíon concerníng Èhe food

containing the highest amount of linoleic acid. The later adaptation of

this questionnaire which was used in this study, asked for the food con-

taining the highesË amount of polyunsaturated fat. 0n1y 20 7" of triool-

cott's men could correctly answer the question about linoleic acid,

whereas 31 Z of men in this study correctly answered the same quesÈion

when the term polyunsaturat,ed fat was used. The term polyunsaturated

fat appears to be better understood than the term linoleic acid. trnlool-

cott (1979) found that 75 % of. her men could identify anemia as being

the disease caused by insufficienÈ iron, yeË only 5I 7" of. urale subjects

in this study were able to do so.

In addítion to questions 12 and I0 which vrere previously dís-

cussed, women had difficulty wíth questions I1, 20, 15 and 14 concerníng

corn oil being highest in polyunsaturated fats, vitamín C beíng de-

stroyed by heaÈ, foods having highest cholesterol count and cutting down

on sirloin steak to reduce cholesterol intake. Rahn (1980) found thaÈ
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her women had difficulty with the questions concerning vitamin C being

destroyed by heat and foods having the highesr cholesterol content.

However, 58 7" of her women were able to recognize that cutting down on

sirloin steak reduces cholesterol intake whereas only 47 Z of this group

of wonen correctly identÍfied the question. Rahn's questionnaire did

not ask the source highest ín polyunsaturated fats, but rather, the

source highest in linoleic acid" 0n1y 19 % of her sample correctly

identified the answer. Presumeably, polyunsaturated fat is a better

knov¡n term as'37 % of the r¡romen participating in this study correctly

identif ied the ansr¡¡er.

Ït is rather interestíng that certain questíons Þ/ere ansr+ered

very well or very poorly by one of the three groups. For example, both

male and female díners recognized that carbohydrates, proÈeins and fats

gíve energy to the body. Cooks perforned very poorly on thís quesÈÍon,

and yet one would assume that they should answer this question we11.

Instruction ín this area must be lacking. Cooks and fe¡nale diners rec-

ognized that a person who is more active needs more calories. Men had

dífficulty correcÈly answering this question, wíth a greater number of

men erroneously thinking that proteín requirements increased. A much

greater percentage of feroale diners than male diners or cooks recogízed

that insufficient iron is the cause of anemia. kÏomen are probably more

aqTare of this relationship because of publicity about higher require-

ments than men and difficulties in meeting these higher requirements.

Cooks answered the question about polyunsaturated fat better than male

and fernale diners. Perhaps traíning in food preparatíon has accounted

for more knowledge in this area. The poor showing of diners in response
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to this question confirms the findings of the Nutrition Concepts SËudy

(Rae and Nielsen, I9B0) and Sullivan and Schwartz (198I) that the term

polyunsaturated fatty acid is poorly understood. llale diners did not

seem to recognize t.hat margarine is different from butter because it

contains vegetable oil. Many thought that margarine has fewer calories.

I^iomen had superior knowledge to cooks and male diners in answering the

question about the meal recommended to someone concerned vrith hearË dis-

ease" It is rather disappointing that only 59 7" of cooks were aware of

what the composition of this meal should be. Female dj-ners vrere also

far more likely to identify that fewer calories are required as one

gro\¡rs older" The rnajoriÈy of male díners and many cooks Ëhought that

increased vitamins and mínerals vrere requÍred. Male diners appear to

have a very poor concept of caloric content of foods. Most male diners

thought Èhat a potato and tomato or a pÍece of ehocolate cake and a bran

uruffin had about the same number of calories. Very few correctly iden-

tified that butter and margarine have the same caloric content. As

would be expected, cooks answered the question about vitamÍn C being de-

sÈroyed by heat better than male or female diners.

Generally, questions concerned wíth nutrient sources r^rere an-

swered fairly well. QuesÈions about energy balance r¡/ere ans\,/ered well

by cooks and female diners, but male diners had misconceptions. A1-

though subjects recognized that diets high in animal fats and cholester-

o1 were associated with increased risk for heart disease, questions con-

cerníng fats and cholesterol hTere poorly answered by all three groups,

and especially male diners.
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5"4 NUTRIENT INTAKES

5.4.I Subjects

Table 15 indicates the demographic characteristics of those who complet-

ed the pret.est three day food record and those vrhose three day food re-

cords T¡Iere actually used. Conparing subjecËs who consented to partici-

pate in Ëhe prograrn (Table 7) with those who actually did participate in

the prograrn by cornpleting food records, we find that male subjects were

mosË likely to drop out.

One fenale subject was siek during the pretest three day food

record and her results qTere therefore not used. There were eight other

subjects r¿hose food records were discarded because they vrere noÈ com-

pleLed accurately. Subjects stated that they ate foods at certain meals

rvhen that particular food item was served at â different meal or in some

cases, on a different day. Again, it was nainly male subjects who díd

not accurately complete the three day food record. Table 16 states Èhe

age and education of male and fenale subjects whose Èhree day food re-

cords were analyzed.

5.4.2 Results and Discussion

5.4.2.I Nutrient Intakes

Table 17 staËes nutríent intakes for the group of male subjects. Mean

daÍly nutrient intakes for men met or exceeded recommended intakes in

all cases except total folate and vitanin A. Cornpared to the national

average reported by Nutrition canada (ttealth ProtecÈion Branch, lg77b)

for men 20 to 39 years of age, the sauple populatíon consumed less ener-

gy, less iron, less vitamin A and less folate. The male sample in this
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Demographic Charact eris t ics

Subjects l^ihose

TABLE 15

of Subjects trrlho Completed Food Records and

Food Records trlere Analyzed

Sub je ct s

Pretest

krho Completed

Food Records

n=49

22

27

37

8

3

I

Subjects I,Ihose pretest

Food Records Were Used

n=40

I7

23

LocaÈion

I,Iinnipeg

Portage

Sex

Male

Female

Âoo

IB-24 years

35-34 years

35-44 years

45-54 years

Educa tion

some high school

conpleted hígh school

some university or

technical school

completed university

or technical school

32

L7

25

15

29

7

3

1

T2

28

8

10

24

5
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Age and Education of

TABLE 16

Male and Female Subjects lfhose

tr^iere Analyzed

Age

18-24 years

25-34 years

35-44 years

45-54 years

Education

sone high school

completed high school

some university or technical school

completed universiÈy or technical school

Pretest Food Records

Male Female

n=25 n=15

I6

5

3

1

l3

2

0

0

i

T2

2

0

9

t2

3

I
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study had nutrient intakes conparable Ëo those reported by I,Ia1lace

(1980) for subjects lívíng-in during work days, wíth the excepÈion of

vitamin A and fibre. I^Iallace reported vitamin A and f ibre íntakes more

Èhan twice Ehat found by Nutrition Canada. Apparently liver was served

one day during her study and total fíbre instead of crude fibre was as-

sessed using the nutríent analysis program at Guelph.

Mean daily nutrient intakes for women as reported in Table 18

nnet or exceeded recommended intakes for all nutríents except íron, vita-

min A and total folate. Compared to the national averages reported by

Nutrition Canada for r¡romen 20-39 years of ag€r Èhe sample population

consumed less energy, less iron and less vitamín A.

Table 19 reporËs male and fe¡nale subjects not rneetÍng recommend-

ed nutríent intakes for Canadians. Of particular concern are the high

percentage of men with inadequate intakes of thiamín, ascorbic acíd,

vitamin A and folate and the high percentage of vromen consuming ínade-

quate intakes of most. nutrients.

Table 20 reports estímates of Èrue defÍcients. Of particular

concern are the large number of men calculated as deficient in ascorbic

acid, vítamin A and folate and the large number of women calculated as

deficient in calcium, iron, ascorbÍc acid, vítamin A and folate.

Nutient intakes for vítaurin A and folate must be treated with

caution. Vitanin A is stored in Èhe body and an individual's intake may

vary considerably fron day Èo day, thus a longer period of assessment is

necessary in order to accurately determine intake (Beaton, 1975). The

food data on folate are not complete (ltealth Protectíon Branch, L977b).

Although adequate folate is consumed to maintain serum folate leve1s in
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TABLE 17

Mean Dail-y Nutríent Intakes of Male Subjects

Present Study Vtallace

Nutrients

Energy (kcal)

Prorein (g)

Fat (g)

Carbohydrate (g)

Fibre (g)

Calcíum (mg)

Iron (rng)

Thiamin (mg)

Riboflavin (mg)

Niacin (NE)

Ascorbic acid (mg)

Vítanín A (RE)

Total folate (ug)

* originally reported

vtas converted to NE

n=25

Mean SD

2876 793

IT2 30

126 43

283 103

4 .40 3.92

1330 516

13.6 5.5

1.60 0.78

2.7 4 0.94

44.5 12.5

98 97

908 536

178 84

( 1eB0)

n=24

Mean SD

2544 1002

108 42

107 47

238 r00

159

1742 693

14 5.1

1 .48 0.64

2.95 1.39

*44.2

r27 95

3480 4380

Nutrition Canada

(ttealth Protection

Branch, 1977b)

n=999

Mean

337 4

119

r54

35r

4.6r

1081

1B

r.57

t qo
L'J J

48

118

155 I

221

in rng and for purposes of comparison in this study
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Mean Daily Nutrient

TA3LE 18

Intakes of Female Subjects

Nutríents

Energy (kcal)

ProteÍn (g)

Fat (g)

Carbohydrate (g)

Fibre (g)

Calciurn (rng)

Iron (rng)

Thíarnin (ng)

Riboflavin (ng)

Niacin (NE)

Ascorbic acid (ng)

Vitanin A (RE)

TotaI folate (ug)

Present Study

n=1 5

mean SD

t694 653

70 34

72 38

T7B 94

3.6 3.0

893 472

9.8 5.3

I .07 0.78

r"74 0.81

25 .5 L4.4

I02 I 15

7 63 540

I4T 91

Nutrition Canada

(Health Protection

Branch,1977b)

n=I347

Mean

2 001

72

B9

227

3.2

709

T2

1.02

r .70

2B

B9

r292

r46



7I

Number and Percent

Recommended

TA3LE i9

of Total Male and

Nutrient Intakes

Female Subjects not Meeting

for Canadians ( I9B2)

Female

n= 15

5 (33 
"3"/")

12 (80"Á)

6 (40%)

2 (13.3"Á)

3 (20%)

7 (46.7"/")

I (53.3"Á)

tr (73.3%)

Nutrient

Calciun

Iron

Thiamin

Riboflavin

NíacÍn

Ascorbic acid

Vítamin A

Total folaÈe

Male

n=25

2 (8"/")

2 (8"Á)

6 (247:)

0 (oir)

o (0"/.)

rr (441t)

14 (s67!)

20 (80%)
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Estimates of True Deficients

Nutríent

Calcíum

Iron

Thia¡nin

Riboflavin

Niacin

Ascorbic acid

Vitarnin A

Total folaËe

Intakes of Male and Female

Female

n=l 5

2 .9r (rg .4"Á)

7.51 ( 50.t%)

3.68 ( 24.5"/")

1.oo (6.7"/")

0.83 (5.5%)

3.07 ( 20.s7!)

s .23 (34.e%)

7.60 (s0.7%)

TABLE 20

From Nutrient

Subjects

Male

n=25

0 "7 6 (3"Á)

0.38 ( r.s7!)

1 .04 ( 4.2"/.)

o (0"Å)

0 (0"/")

6.28 (25.t"/")

9.28 (37 .r"/")

9.13 ( 36.s%)

True deficients were

described by Anderson

(r97r, r975)

calculated according to the meÈhod

(1980) and developed by Bearon



90 % of Canadians (Health Protection

thís study consumed 20 % less folate

Canada.
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Branch, 1977), male subjecËs in

than male subjects in NuÈrition

5"4"2"2 Food Group Servings From Canada's Food Guide

Table 2I states numbers of subjects consuming adequate, inadequate and

in some cases marginal servÍ-ngs of foods from food groupso

Exarnination of Table 21 shows a large percentage of men and wo-

men who consumed inadequate quantities of fruits and vegetables. ThÍs

could be related to the numerous conplaints sÈated in the pretest opin-

ions questionnaíre about the poor selection and quality of fruits and

vegetables available to dinerso In addition, there are a large percent-

age of vromen eating inadequate servings from a1l other food groups. Nu-

trition Canada (Healttr Protection Branch, 1977b) found that fruits were

a prinary source of vitamín C and a secondary source of folate. Vegeta-

bles ¡¡ere a primary source of folate and a secondary source of vitamin

A. For males, vegetables were a prinary source of vitamin C and for fe-

males a secondary source of thiamin and vítamin C. Evidence points to

the low intakes of fruits and vegetables being the cause of the large

percentage of men and wouen in this study who consumed less than ade-

quate quanÈities of ascorbic acid, vítamin A and folate. Nutrition Can-

ada (Health ProtecÈion Branch, 1977b) found that cereal products lrere a

secondary source of iron and for females, a prirnary source of thiamin.

The large percentage of female subjects r,¡ho consumed inadequate and nar-

ginal intakes of breads and cereals probably account. for the large pro-

portíon of wouen who consumed less than the recommended amounts of iron
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Numbers and Percent

Servíngs of

TABLE 21

of Male and Female

Each Food Group in

Subjects Consuming AdequaËe

Canada's Food Guide

Recommended

Servings

2

Female

n=l5

(47%)

$37.)

7 (47"/")

s (33%)

3 (20"/.)

(27"a)

(63"Á)

Male

n=25

Milk

inadequa te

adequate

Fruít

inadequate

marginal

adequate

Meat and Alternatives

ínadequate

adequate

Breads and Cereals

inadequate

marginal

adequate

Vegetables

ínadequate

adequaÈe

7

I

2

23

15

6

6

4

1l

0

25

5

7

13

B

18

(8"/")

(e2"/")

(60"Á)

(t6%)

(24"/.)

(0"Á)

( 1002 )

(20"/")

(28%)

(s2%)

(32"Á)

(687.)

I (s3"/")

4 (27"/")

3 (20%)

6 (40"Á)

9 (60"/")
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and thianÍn. Almost 50 % of. Ì,romen consumed inadequate servings of mi1k,

thus explainíng one third of the lromen having inadequate calcium in-

takes. Although 27 "Á of women consumed less than two servings from the

meats and alternates group, these sane r{omen did consume aáequate prote-

in through milk products and vegetables. It T¡ras noticed that poor nut-

rient inÈake and consumption of few servings from Canada's Food Guide

were generally found associated with wonen on reducing diets" 0f spe-

cíal concern is the fact that frequently these nromen r+rere reducing ca-

loric intake but were continuíng to consume nutrient deficient foods and

beverages. Only three subjects, one female and two males consumed ade-

quate servings of all food groups from Canada's Food Guide.

5"4"2"3 Alcohol ConsumpËion

Table 22 summarizes intake of ethanol, inÈalce of alcoholÍc beverages and

percent of total energy from alcoholic beverages for male and female

subjects. NutrÍtion Canada (ttealth Protection Branch, I977b) reported

that male and fenale adults 20 to 39 years of age consume 138 and 24 ki-

localoríes of ethanol respectively. The Recornmended Nutrient Intakes

for Canadians (Health Protection Branch, I9B2) reports that all Canadi-

ans over 15 years of age noer consume an average of 225 kilocaloríes of

ethanol daily. Although subjects in this study consumed more ethanol

than averages reported in Nutrition Canada, they apparently consume less

than the more recent Canadian statistics índicate. There were six male

subjects and one female subject who consumed in excess of 225 kilocalo-

ries of ethanol. There were eight r,romen (53 Z) and ten uen (40 "/") vrho

did not consume any alcohol.
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Many alcoholic beverages also contain carbohydrate, so it is

therefore useful to examine the contribution of energy from alcololic

beverages to the diet" I^Iallace found that living-in rnale subjects in

her study consumed a mean of 451 kilocalories which was 20 "Á of total

energy from alcoholic beverages. The rnuch higher Íntake of alcoholic

beverages in tr^Ia11ace's subjects is probably attributed to the fact ËhaÈ

several of her subjects \"rere stationed in the Arctic at CFS Alert, where

Ëhere is little else to do for entertainment.

5"4"2"4 Percent Fat, Protein and Carbohydrate

Table 23 states percent fat, protein and carbohydrate which were calcu-

lated including ethanol as total calories and excluding ethanol as total

calories. Ethanol was excluded from total energy in Èhe calculation of

percenÈ macronutríents because several subjects consuued alcohol in high

quantities which greatly influenced the proportion of macronutrients.

Nutrition Canada (ilealth Protectíon Branch, I977b) found that

Canadians consumed a diet v¡íth total energy consisting of 40 "/" fat, 14 "A

protein and 46 % carbohydrate and alcohol. Findings in this study are

similar to NutriÈion Canada except that both males and females in this

study consumed more protein and females consumed slightly less fat.

Percent carbohydrate (including ethanol as part of total energy) was 39

7" and 42 "Á for men and I4romen respectívely. Percent carbohydrate and

ethanol together was 45 7" for both men and rnromen. This agrees well with

NutrÍtion Canada, but the contributíon of ethanol to the diet is higher

for subjects in Ehis studyr as was discussed in Ëhe previous section.
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TABLE 22

Mean, Standard Deviation and Range for ì{ale and Fenale Subjects of Daily

Intakes of Ethanol and Alcoholic Beverages Expressed as Energy Intake

and Percent Total Energy

Mean SD Range

Ethanol (kca1)

Male

Feuale

Alcoholic Beverages (kcal)

Male

Female

Alcoholic Beverages (percent)

Male

Female

I90 262 0-788

84 159 0-66

276 288 0-l 1r0

90 96 0-616

10 10 0-27

5 5 0-43



7B

TA3LE 23

Mean Percent of Fat, Protein and Carbohydrate of Total Energy Including

Ethanol as Total Energy and Excluding Ethanol as Total Energy for Male

and Female Subjects

Male Female

n=25 n=I5

"/. Fat

including ethanol as total energy 39 38

excluding ethanol as total energy 42 39

% Proteín

íncluding ethanol as total energy 16 t7

excluding ethanol as total energy 16 17

% Carbohydrate

including ethanol as total energy 39 42

excludíng ethanol as total energy 42 44
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Present dietary recommendations for Canadians recommend that fat

comprise 35 % of. total energy and that carbohydrate comprÍse 50 "/" of. to-

tal energy (ltealth Protection Branch, 1977c). Subjects in thís study

consumed more fat and less carbohydrate than recornmended" However, Èhis

researcher is of the opinion that reporting percenÈ fat, protein and

carbohydrate values are not meaningful unless these values are examined

vríthin the context of the total diet. The recom¡nendations must be more

specifically defined to be meaningful" The present recommendations ig-

nore the issue of alcohol by not staËing how alcohol should be calculat-

ed and the recommendations do not state the maximurn that sínp1e sugars

should comprise of the 50 % carbohydrate. To demonstrate this issue, 13

subjects consumed 35 % or less of total calorÍes as fat. Five of these

subjects consumed no alcohol and another Èwo of these subjects consgmed

up to 15 "/" of calories as alcoholic beveragesc The other six subjec¡s

with less than 35 % fat consumed more than 15 % of. calories as alcoholic

beverages" There were only seven subjects in this whole study who con-

sumed more than 15 % of. their energy as alcoholic beverages. To give

specífic examples, one subject in this study consumed a mean of 1110 ki-

localoríes of alcoholic beverages whlch was 43 % of total calorÍc in-

Ëake. The fat íntake was 29 % oL total energy ¡,rhen ethanol was included

as part of totar energy. However, fat intake was 4o "/" of. toËal energy

when ethanol ÍIas not includedo To further conplicate the issue, when

toÈa1 caloric intake from alcoholic beverages which include carbohydrate

contributed by alcoholic beverages was not included as total calories,

fat intake rose Èo 51 "/"" Another subject consumed 15 7" of. total calo-

ries as fat and 63 % of total calories came fron Èhe rniscellaneous food
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comprised 27 7. of

that caution must

macronutrients.

of which was alcohol and

total energy. Although

be used in the reporting
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soft drinks. Alcohol alone

extreme, these examples show

and inÈerpreting of percent

5"5 EVAIUATION OF THE NUTRITION EDUCATION PROGRÁM

5.5"1 Change in Food Selection Behaviour

5.5"1.1 Subjects

Table 24 compares demographic characteristics of male and female sub-

jects who completed preËest three day food records to those subjecËs

also of the pretest group who completed posttest records which viere ana-

Lyzed. There were four subjects who had pretest records dÍscarded and

who completed posÈtest three day food records. The posttest records of

these subjects were discarded. It was felt that if subjects were unable

to complete the first three day record as instructed, then iË was hÍghly

unlikely that they would complete a second one properly. Furthermore, a

posttesË record could not be analyzed statistically without a Pretest

record to compare it to. In addition to these four subjects, there were

two subjects, one male and one female both from lJinnipeg, that completed

pretest food records r¡hích were analyzed and whose posttest records were

discarded. It was knoqm Èhat the female completed her food record sev-

eral days after the specified three day period and the male specified

foods eateri which \.tere not available at the meals in question. The oth-

er six subjects who completed pretest food records but did not hand in

posttest food records qTere away on temporary duty, moved off base, lost

the food record or forgot to complete it. Male subjects located at I^Iin-



nipeg were most 1ike1y to drop out.

I'Iinnipeg were included in the posËtest
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Unfortunately, only two men fro¡n

evaluation of the program.

5"5"L"2 Results and Díscussion

Change ín food selection behaviour from information on the four table

tents vlas measured by a three factor mixed design ANOVA (sex x place x

tirae) with pretest and posttest measures of consumption of specific nut-

rients.

CFB Portage was given information on fat. Table 25 summarizes

the results of the ANOVA performed on precent fat of total energy intake

and Table 26 states the mean percent fat pretesÈ and posttest for male

and female subjects by location. From Table 25, it can be seen that

there were no significant effects or inËeractions. Although no sígnifi-

cant changes occurred over Èime, examínation of Table 26 reveals that

$tomen in both locations, but especially those in Portage, decreased per-

cent fat. Although it is not knoum specifically why only vromen de-

creased percent fat at both locations, perhaps it was a function of wo-

men sÍmply being generally more avrare of types of food eaten because

nutrition information was available. It is known that the information

probably had an impact on at least one subject in portage. A female

diner vras following a low carbohydrate, high protein díet during the

pretest. data collecËion and her percent fat was 64 7". During the post-

test data collection, her percent fat was reduced to 41.5 %, and she was

no longer consuming excessive amounts of aninal proËein foods, which are

generally associated r,¡íth high fat intakes.
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Demo graphic Charact eri stics

I,fhose Three Day

TABLE 24

of Pretest and Posttest Subjects By Sex

Food Records tr^iere Analyzed

Pretest

Male Female

n=25 n=15

Pos ttest

Male Female

n=15 n=13

LocaËion

Portage

WÍnnípeg

Age

18-24 years

25-34 years

35-44 years

45-54 years

Educatíon

some high school

completed high school

some university or

technical school

completed university

or technical school

16 7

9B

6

7

13

2

16

5

J

1

13

2

0

0

I

T2

2

10

2

2

I

6

B

I

1t

2

0

0

i

10

2

9

T2

3
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TABLE 25

Surnmary Table for ANOVA on Percent Fat of Total Energy.

Source dfMSF

Between-subjects (39)

sex

place

sex x place

trIi thin-sub ject s

time

sex x time

place x time

error-within

Total

r 2.97 0" 03

r 43.68 0.s0

1 0.23 0.07

( 2B)

r 47 .58 L.72

1 13.88 0.50

1 10.35 0.37

24 27 "73

(67)

error-between 36 88.23

sex x place x time 1 33.40 1.20
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TABLE 26

PretesË and Posttest Mean Percent Fat of Total Energy for Male and

Female Subjects at Portage and I,Iinnipeg

Pretest Posttest

I^linnipeg

female 35.$ (n=B) 33.0 (n=7)

male 39"9 (n=9) {Q.Q (n=2)

Portage

female 40"4 (n=7) g:.6 (n=6)

nale 39.1 (n=16) 40"I (n=l3)

Note: ANOVA on percent fat of total energy showed

no signífícant effects or interactions over time.
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CFB Portage was given information about sodium. Table 27 surnma-

rízes the results of the ANOVA performed on sodium values of foods con-

sumedo Added salt was not taken into account. As can be seen fron Ta-

b1e 27, there vras a significant sex by time interaction. Tabte 2g

states preÈest and posttest mean sodium values for male and female sub-

jects. The significant sex by time interaction is reflected in the

posttest decrease in consumption of sodium for men and. the increase in

consumptÍon of sodium for women" Although no significance vras detecËed

in the time by place Ínteraction, boÈh males and fernales in portage de-

creased sodium intake substantially, as vras reflected in. Table 29. For

unknown reasons' vTomen in trlinnípeg íncreased sodium intake substantial-

ly, thus explaíning the sex by time inÈeraction. Because there were

only two men in the posttest sample from l^Iinnipeg, and it ís possible

that they rnay have unduly influenced these results, a second ANOVA was

performed onitting their posttest sodium values. F values remained al-

most Ëhe sane in the second ANOVA and the only significant interaction

LTas sti1l sex by time" Because boËh men and women in portage did de-

crease intake of sodium, the information províded may 1ike1y have been

the reason for their decrease.

CFB Winnípeg llas given information on reducing the intake of

sugar. Table 30 summarizes the results of the ANOVA performed on car-

bohydrate content of foods high in sugar such as candies, cakes, cook-

ies, pies and sof t drinks. There r¡rere no signif icant ef fects or inter-

actions.

CFB I^linnipeg lras given information on increasíng fruits, vegeta-

bles and whole grains. Table 3t summarizes the results of the ANOVA
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TABLE 27

Summary Table for ANOVA on Sodium

df MSF

Between-subjecEs ( 39)

Source

sex

place

sex x place

trlithin-sub jects

Ëime

sex x tíme

Total

I 13037 i4.98 I .1 I

| 4105.09 0"00

I 58954.78 0.05

( 28)

r 7 s0916.66 2"56

I 18506i6.06 6.31 *

*p(0.05

error-betrnreen 36 f251953.30

place x time I 338029.09 1"15

sex x place x time 24 871479.99 2"97

error-betvreen 24 293501.04

rc7)
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TABLE 28

Pretest and Posttest Mean sodium (mg) for Male and Female subjects

P retes t Posttest

Female 1362"27 (n=15) tS+9.83 (n=13)

Male 2507.36 (n=15) 1730"32 (n=9)

Note: ANOVA on sodium showed a signíficant ínteraction

of sex by time (p ( 0.05)"
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TABLE 29

Pretest and Posttest }lean Sodium (mg) for Male and Female Subjects at

Portage and I,Iinnipeg

Pret.est Posttest

Itrinnipeg

fenale 1279 (n=B) 1850 (n=7)

male 1BB3 (n=9) 1545 (n=2)

Portage

fernale 1467 (n=7 ) t199 (n=6)

male 2296 (n=16) 175Ç (n=13)

Note: ANOVA on sodium showed a significant. interactíon

of sex by tiue (p < 0"05)
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Summary Table for ANOVA on

TABLE 30

Carbohydrate Content (g) of High Sugar Foods

Source

Between subjects

sex

place

sex x place

error-between

Within-subject s

time

sex x time

place x time

sexxplacexËime

error-withín

Total

3602.25 I.26

7 427 "55 2 "59

4448.18 1.ss

2832.05

823 "85 0" 9i

i10.56 0"73

946 "52 1.05

2418.08 2.68

900"91

df

(3e)

I

I

1

36

( 28)

I

I

1

I

24

(67 )

MS
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performed on the carbohydrate content of fruit,s consumedo A significant

ínteraction was found for sex by place by time. Because the posttest

Winnipeg male sample comprised only two, a second ANOVA was perfonned

elirninating these two posttest values. Probabilities for between-sub-

jects sources rem¡ined almost the same, but there vras a significant time

effect (p ( 0.05). There were no within-subjects interactions, indicaÈ-

ing that the two I,Iinnipeg males did, in fact, unduly influence the re-

sults. From Table 32, it can be seen that noteworthy íncreases in t.he

inËake of fruit took place at both locatíons for both sexes. Because

some fruit such as apples has a higher carbohydrate content than other

fruit such as oranges, means of carbohydrate intake of different fruit

I¡7ere examined and an overall increase in carbohydrate intake of all

fruíts was observed. The overall increase ín fruit consumption may be

attributed to the table tents for llinnipeg subjects. Because Portage

subjects increased consr¡rnption of fruit as well as lJinnipeg subjects, it

could be a function of the food guide poster or other reasons such as

subjects becoming more arqare that a better selection of fruit was avaíl-

ab1e, exposure to information in the media or simply that nutrition in-

forrnation made subjects a little more conscious of the foods that they

were eating.

Table 33 summarizes Èhe results of the ANOVA performed on car-

bohydrate consumed from whole grain breads and cereals and Table 34 sum-

marizes the ANOVA performed on carbohydrate consumed from vegetables"

There vTere no significant effecÈs or interactions in either. This in-

formatíon was considered not Èo be relevant to the target audience, iË

was not of interest, ít r¡as not understood or it vras not sufficíent to

motÍvate change.
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TABLE 31

Summary Table for ANOVA on Carbohydrate (g) from Fruit

Source dfMSF

Betv¡een-subjects (39)

sex

place

sex x place

error-betvTeen

Irri thin-sub je cts

time

sex x time

place x tÍme

Total

I 2.08 0.00

1 168.28 0.05

136

(28)

I 2211,05 rI"22 **

0 .0I 0 .00

1 599 "99 3.04

(67)

** p ( 0,01

sex x time x place 1 1573.06 7.98 **
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TABLE 32

Pretest and Posttest Mean Carbohydrate (g) frour Fruit for Male and

Female Subjects at Portage and l"linnipeg

Pretest PosÈtest

llinnipeg

female 34.87 (n=B) 51.09 (n=7)

male 13.05 (n=9) 75.88 (n=2)

Portage

female 42"39 (n=7) 57.48 (n=6)

male 37.89 (n=16) 49"66 (n=|3)

Note: ANOVA on carbohydrate of fruit consumed showed

a significant effect of tine (p < 0"01) and a

signifícant interactlon of sex x place x time (p < 0"01)



93

Summary Table for ANOVA on

TABLE 33

Carbohydrate (g) From I,ihole Grain Breads and

Cereals

Source

Between-subject s

sex

place

sex x place

error-between

Within-subject s

time

sex x time

place x time

sexxplacextj.me

error-within

Total

r4B .97 0.53

I57 "I4 0.56

I 00.33 0.36

277 "72 3.70

7 .88 0. l0

0"29 0.00

59.22 0.79

66.30 0.BB

75"08

df

(3e)

I

I

I

36

(28)

I

I

1

I

24

(ot ¡

MS
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TABLE 34

Summary Table for ANOVA on Carbohydrate (g) frorn Vegetables

Source dfMSF

Between-subjects (39)

sex

place

sex x place

Llithin-sub jects

tine

sex x time

place x time

error-within

Total

1 555 "31 0.78

1 1902"84 2.66

r I 69r "7 4 2.36

(28)

r 443.23 1.81

1 524.94 2"r4

I 32.15 0"13

24 245.25

(67)

error-between 36 696"85

sex x place x time I 293.60 1"20
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An attempt v/as rnade Ëo assess food selection changes in terms of

food groups recommended in Canada's Food Guíde. This proved to be very

difficult to present in a meaningful way because almost one third of the

sample dropped out, and although positive changes \^rere noted in several

areas, there was also evidence of negative changes occurring. It T¡ras

observed however, that íntake of servings of fruit did improve, which

supports the findings of the ANOVA performed on fruits" Several indi-

viduals who did not consume fruit during the pretest data collection,

consumed fruit during the posttest data collection.

Informat.ion on table tents and the food guide poster did not

have a specific definitive effect of changing food selection behaviour.

However, information on table tents and the posÈer did appear to promote

some positve changes. It is iurpossible to pinpoint whether changes oc-

curred in response specifically to the table tents, the Poster, sirnply

having nutrition inforrnation available or other environmental factors.

There is evidence that simply providing nutrition ínformatíon caused

subjects generally to be more ar¡rare of foods eateno There were differ-

ences between pret.est and posttest values which índicate some success

f rom the program. l.Iomen in Portage reduced percent f aË. This may be in

response to the table tents. l^Iith the exception of vromen in Winnipeg,

sodium int.ake from foods decreased ín all groups of subjects. All

groups of subjects consumed much larger quantities of fruits as indicaË-

ed by the posËtest food records. Although l^linnipeg subjects could have

responded to infonnation on the table tents, increase in fruit consump-

tion by I,Iinnipeg and PorÈage subjeeËs could be a result of the food

guide poster. There was vÍrtually no change in consumption of whole

grains, vegetables and foods high in sugarc
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Change in food selection behaviour found in this study is

sirnílar to change found ín Ëhe few other nutrition education programs

conducted on tthealthyt' populations vrhích have been evaluated. Martilot-

ta and Guthríe (1980), Larsen-Bronm (1978) and the U"S" Troop Support

Agency (1981) all found positive changes in food selection with the pro-

vision of nutrÍtion information" However, all three of these studies

used group data and not individual data to measure change. Hertzog

(1978) is the only published study which used table tents to convey in-

formation" Alt.hough he found no change in food selection, he was deal-

ing with a sample of school children r^¡ho were not cooperative. He used

group data to measure change, so it is possible that impact could have

been made on indíviduals "

5"5.2 Change in Knowledge

5.5.2"1 Subjects

Table 35 states the demographic'characteristics of male and fernale sub-

jects completing the pretest and posttest specífic nuÈritíon knowledge

questionnaire. Those that did not complete the posEtest questionnaires

$rere avray on holidays, avray on temporary duty, moved out from quarters

or could not be contacted"

5.5"2"2 Results and Discussion

Change in knowledge was measured by a three facÈor mixed design ANOVA

(sex x place x tine) with pret.est posttest measures of the score to

questions answered on t,he specific nutrítion knowledge test.
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Demographic Characteristics of

Cornpleted the Specific

TABLE 35

PretesÈ and Posttest

Nutrition Knowledge

Subjects By Sex

QuestÍonnaire

r.{ho

Pretest

Male Female

n=34 n=19

Pos ttes t

Male Female

n=26 n=16

Location

hrinnipeg

Portage

Age

IB-24 years

25-34 years

35-44 years

45-54 years

Education

14 11 1r

20 I 15

10

6

24

6

3

1

16

3

0

0

l9

5

t

I

13

3

0

0

sone high school

conpleted high school

some university or

Èechnical school

conpleted university

or technical school

1228

15 15 12

625

1

13

2
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The Canada Food Guide poster \.ras posted in both locations. Ta-

ble 36 summarizes the results of the ANOVA performed on the scores of

question one concerning Canada's Food Guide. The effect of time vras

found to be highly significant, indicating that subjects gaíned knowl-

edge, probably from Ëhe poster. The mean score for all subjects rose

from a pretest value of 3.58 to a posttest value of 4"74" Examination

of Table 37 indicaÈes Ehat greatesË knowledge was gained by females in

tr^Iínnipeg and males in Portage.

The information on reducing fat and salt r,¡as presented via the

table tents in Portage. Table 38 summarizes the ANOVA performed on the

sum of questions 4r 51 9 and 10 pertaining to fat and salt. The inter-

actíon of place by time r^ras found to be highly signif icant indicating

thaË the table tents probably effectively increased knovrledge. Table 39

states tnean scores obtained from the sum of these questions for the to-

tal population at each location and male and fenale subjects aÈ each 1o-

cation. Although men at Portage appreciably increased their knowledge,

it did not increase as much as hTomen in Portage" However, increases

rrere proportionate to each other for the sexes at Portage, thus there

vras no sex interaction. Being subjected to the pretest qrrestionnaire

appears to have a slight effect on irnproving posttest scores, as both

men and \^romen at trIinnipeg increased posttest knowledge slightly"

The information on fruits, vegetables, whole grains and sugar

was given to Winnipeg. Table 40 summarizes the ANOVA perfonned on Ëhe

sum of the scores of questíons 21 3, 61 7 and 8 pertaining to fruits,

vegetables, whole grains and sugar" There hrere no significant effects

or int.eracLions" The failure to change knowledge in Èhese areas may be
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TABLE 36

Summary Table for ANOVA on Canada's Food Guide Question

Source dfMSF

Between-subjects (39)

sex

place

sex x place

tr'Iithin-sub je ct s

time

sex x time

place x time

error-within

Total

1 38"93 3"26

I 0.03 0.00

I 6. 13 0.51

(28)

I 34"7r 14,34 **

I 0.30 0"r2

r 2"78 1"15

38 2.42

(e4)

** p ( 0.01

error-between 49 1I.92

sex x place x time I 6"20 2"56
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TABLE 37

Pretest and Posttest Mean Scores on Canada's Food Guide Question for

Male and Female Subjects at. Portage and Winnipeg

Pretest Posttest

Winnipeg

fernale 3.73 (n=l1) 5.39 (n=10)

male 4"29 (n=I4) 4.33 (n=11)

PorLage

female {.lQ (n=8) S.QQ (n=6)

male 2"70 (n=20) 4.53 (n=15)

Note: ANOVA on scores of Canada's Food Guide question

showed a significant effect of time (p < 0"01)
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TABLE 38

Summary Table for ANOVA on the Su¡o of Questíons Pertainíng to Fat and

Salt

Source dfMSF

Between-subjects (39)

sex

place

sex x place

[,Iíthin-sub jects

time

sex x time

place x time

error-within

Total

r 42"72 9.09 **

I 0.50 0.11

1 0.58 0.r2

( 28)

I 1 1.44 8.46 **

I 0.gB 0.66 **

1 11.66 8.62 **

error-betr.¡een 49 4 "7 5

sex x place x time 1 1"12 0.83

38 r"35

(e4)

** p ( 0"01
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TABLE 39

Pretest and Posttest Mean Scores on the Sum of Questions f"ttrirriig to

Fat and Salt for Male and Female Subjects at Port.age and [Iinnipeg

Pretest Posttest

I.{innipeg

total 2.60 (n=25) 2"76 (n=2I)

feurale 3.55 (n=l1) 3.79 (n=10)

male 1.86 (n=14) 1 "91 (n=l 1 )

Portage

total 1 .39 (n=28) 3.33 (n=2 I )

female 2"50 (n=B) 4"6 (n=6)

male 1.65 (n=20) 2.80 (n=15)

Note: ANOVA on pretest and posttest mean scores

of the sum of questions pertaining to fat and sa1È

shor,¡ed significant effects of sex and time (p ( 0.01)

and significant interactions of sex x time and

place x time (p ( 0.01)
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the reason why food selecÈion behaviour did not change for vegetables,

whole grains and sugar. Because the question on Canada's Food Guíde

showed a sígnificant increase in knowledge about the food guÍde, it ap-

pears likely that the poster had more of an influence on increasing

fruit selection than the table tents.

Table tenËs and the food guide poster appeared to have some suc-

cess at increasíng knowledge of subjects" Results \ÀIere highly sÍgnifi-

cant for Canada's Food Gui<le and inforrnation on fat and salt. It was

disappoinÈing that litt1e change sras observed in I,iinnipeg subjects"

There are several reasons for apparent lack of change in knowledge in

I^linnipeg:

I o Many subjects in Winnipeg had lirnited exposure to the inforna-

tion. They ate few meals in the dining room because they took

box lunches to work for 1unch. Those subjecÈs who took box

lunches and did not eaË breakfast ate only a maxÍmum of one meal

per day ín the díníng roorno It was observed that one female sub-

ject in Winnipeg ate no meals in the dining roorn during the pre-

test and posttest data collection. She therefore would not have

2"

3.

had the opportunity to read the table tents.

Many subjects in Winnipeg did not compleÈe the

naire until several days after the program was

they went on holidays.

The table tenÈs on reducing sugar intake and

vegetables and whole grains may not have been

or as interesting to the target population.

posttest question-

completed because

increasing fruits,

as well understood



r04

TABLE 40

Summary Table for ANOVA on the Sum

Vegetables, trfhole

of Questions

Grains and

Pertaining to Fruíts,

Sugar

Source

Between-subject s

sex

place

sex x place

error-between

I,lithin-sub ject s

ti-me

sex x time

place x time

sex x place x

error-within

Total

df

(s2)

I

I

I

49

(42)

I

1

I

t iure 1

3B

(e4)

2 "7 7 0.75

5 "26 r.43

3.30 0.90

3 "67 3 "47

3.86 3"66

r.73 r.64

0.06 0.07

0 "24 0 "23

I .06

MS
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4" Questíons perEainíng to reducing sugar intake and increasing

fruiËs, vegetables and whole grains may not. have been sensitive

enough to measure change in knowledge.

The only other nutrition education program which evaluated

change in knowledge was Ëhe study conducted by Hertzog (1978). He found

no change ín knowledge, but his sample were school children who did not

appear to take the infornatíon seriously. As in this study, Hertzog

also used the corobination of posters and table tent.s to transmit infor-

uation. Although not successful on hÍs sample of school children, it

does appear to be a successful method for an older population.

Overall, knowledge did change in thís study. Because the same

subjects r¿ere used to assess pretest and posttest knowledge, it cannot

be determined whether knowledge increased because pretest questionnaires

acted as a stimulus or cue to learn Èhe information or r¡hether simply

providÍng the information would have generated sufficíent curiosity in

itself to encourage subjects to learn.

5"6 POSTTEST OPINIONS ABOUT THE NUTRITION EDUCATION PROGRÁM

5.6.1 Subjects

Dernographic Ínformation is not gíven on these subjecÈs because iË r^ras

not obtained for several nonparticipating diners. Cooks who completed

Èhe questionnaire were those who vrere actually employed in the Jr Ranks

kiÈchens at Portage and l^Iinnipeg"
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5.6.2 Results and Discussíon

Table 4I summarizes responses to the posttest participating diners sur-

vey" Generally, uost subjects thought that posters and table tents were

a good way of providing infomration. I'fost subjects thought that they

learned frorn the educational material and found the information int.er-

es ting.

Table 42 summarizes the specífÍc educaËional materials that sub-

jects thought Ëhey obtained knowledge from or found interesting" Por-

tage seemed to find the information more beneficial and interestíng,

however subjects from Portage vrere more inclined than subjects fron lüin-

nipeg to índicate knowledge and interest in table tent.s that r¡¡ere not

dísplayed in Portage, but were displayed in the dining room aÈ llinnipeg.

Subjects from Ilinnipeg did not appear to be very enthusiastic about

their table tents. Only one third of l^Iinnipeg subjects expressed inter-

est or obtained knowledge frorn table tents displayed in their dining

room. Portage participants did not seem to find the poster as benefi-

cial as the table tents, whereas i^linnipeg partícipants found the posËer

and table tents of equal interest, but stated that they thought that

they learned more from the poster. One subject did not like the pro-

gram, 27 subjects liked the program and 17 subjects liked part of Èhe

prograItr.

Table 43 summarizes frequency of responses to questions asking

about differences ín foods served during the program and suggestions for

fuËure programs. More Èhan one response was received from several sub-

jects when asked about differences in food served during the program.

The nunber of comments about better fruíts and vegetables being availa-

ble is especially interestíng.
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TABLE 41

Freguency of Responses to the Posttest Participating Diners' Opinions

Questionnaire About the Nutrition Education Program

B-esponse Frequency

n=45

Yes No Don't know

Thought poster was a good way of 40 3 2

providing information

Thought table tents T¡rere a good way of 32 10 3

providing information

Thought learning resulted from the 36 9

posËer arrd/or table tents

Thought information r^ras interesting 39 3

Noticed difference in Ëhe food served 23 22 N/A
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TABLE 42

Frequency of Response by Locatíon to

Information Particípating Diners

of

Interes

Learned from poster and table tents

pos ter

salt

fat

sugar

fruits, vegetables and vrhole grains

Thought informatÍon hras interesting

pos ter

salt

tat

sugar

fruits, vegetables and whole grains

Questions Asking

Learned From and

Eing

lJhich Sources

ThoughÈ trIere

T2

15

T4

5

4

T2

T6

15

8

4

Winnipeg Portage

n=21 n=24

9

3

2

5

7

7

3

2

7

7
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TABLE 43

Frequency of Different Responses by ParticipatÍng Diners to Questions
About Differences in Food Served During the Program and Recommendatíons

for Future Programs

Respons e

Differences in food served
-meals and food better prepared
-better fruits and/or vegetables
-beÈter service at stean table
-more roasted and baked foods
-nutritious foods received more promÍnent display and \^/ere
more readily available

Suggestions and ideas for another nutrition education
program

-panphlets, lectures, movi-es, direct counsellingrinformation
on sound reducÍng dieÈs, high protein díets, balanced diets,
nutrient content of foods and nutrient requirements

-longer period for table tents
-somebody to record foods eaten
-Eore fruit

Frequency

16
I2
I
I
1

I
1

I
I
I
I
i
I

I
1

i
I

T7

-kitchen staff should not be a\¡rare of study so
usual meals served can be assessed

-lost interest in fillíng out second three day
-geËting more people involved
-samples of servíng sizes valuable to increase a\¡/areness
of quantities eaten

-too much chicken, beef and omelettes
-portions r.rere noÈ dÍsplayed at all meals
-sometimes forgot to complete the food record
-provide nutrition information as soon as people join the

CF

-more information, didn't learn anythíng fron this program

that

book
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Table 44 summarizes responses to the posttest nonparticipating

diners' survey. Most subjects responded favourably to the progran.

NÍne subjects did not like the program, 16 subjects liked the program,

22 subjects líked parts of it and 6 subjects gave no response. Table 45

sËaËes the frequency of responses to questions concerning reading,

learning and finding interest in the educational material. Again, there

were slightly overzealous subjects who índicated that they read, learned

and found interesting the table tents that qrere not at their location.

Approximately half of respondents at both locations stated that they

learned from the table tents and approximately one third found the in-

formation interesting. Table 46 states fíndings about food served dur-

ing the program and suggestions for future programs. These were simí1ar

to Èhose reported for participatíng diners in Table 43"

Table 47 summarizes responses to the posttest cooks'opinions

questionnaire. Generally, cooks thought that the poster and table tents

\¡rere a good way of providing information, found them interesting and

thought that Èhey learned from them. However, when asked specifically

which ones \¡Iere interesting and which ones they learned from, response

tras very poor as indicated in Table 48. Generally they found the poster

interestíng and said that they learned frou it. Four cooks liked the

way Ín whích the program r{as carried out, one did not like ít and seven

1íked parts of it"

Table 49 sr:mmarizes problems encountered. with food preparation,

procurement or menu planning, problems encountered with diners, comments

on the provision of the same types of meals as served during the program

and suggestions for another nutrition education programc It is inter-
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TABLE 44

Posttest Nonparticípating Diners' Opínions

the NutriÈion Education Program

Response

Aware of prograrn

Noticed the poster

Learned from the posÈer

Read the table tents

Learned from the table tents

Found the informat.ion interesting

NoÈiced dífference in the food served

Yes

Frequency

n=53

No Don't

know

3 N/A

T4 N/A

26 N/A

B N/A

19 N/A

12 10

35 1

No

response

0

0

I

0

0

1

0

50

39

26

45

34

30

17
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TABLE 45

Frequency of Response by Location to Questions Asking l{hich Sources of

InformaÈion Nonparticipating Diners Read, Learned from and Thought l,Iere

Interesting

Itlinnipeg Portage

n=21 n=24

Read table tents

salË

fat

sugar

fruit, vegetables and whole grains

Learned from table tents

salt

faÈ

suga r

fruits, vegetables and whole grains

Found informatíon interesting

pos ter

salt

fat

sugar

fruits, vegetables and whole grains

10

9

1B

20

19

16

4

4

t1

T2

3

2

5

B

7

2

I

7

B

13

13

5

4

6

11

1t
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TABLE 46

Frequency of Different Responses by Nonparticipating Diners to Questions
About Differences in Food Served During the Program and Recommendations

for Future Programs

Response

Differences ín food served
-food betËer prepared
-better salad bar, fruits and vegetables
-different foods available, better variety
-more balanced meals available
-1ess salt put on Eeat

Suggestions and ideas for another nutrition education
program

Frequency

7

4
2
t
1

I
I
1

I
1

-less fried foods, high sugar foods
vreekends

-better availability and variety of

and |tjunktt foods on

fruits, vegetables
and salad bar

-hand out parnphlets, put informâËion on uenus
-investigate nutritional value of foods served
(eg overcooking vegetables)

-better prepared foods, better variety
-posters and tents informatíve and were read by rnany

-tour through kitchen to see food preparation
-supply nutritious foods in section canteens
-food records should have been kept for Èr¿o weeks not
three days

2

2
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TABLE 47

Frequency of Responses Èo the posttest cooks' 0pinions Questionnaire

About the Nutrition Education program

Response Frequency

n=I2

Yes No Don'tknow

1200Thought poster lras a good way of

providing inf orroa t ion

Thought table tents \^rere a good way of 10 1

providing informatíon

Thought learning resulted from the lO 2

poster and table tents

Thought information vras interesting 12 O

EncounÈered difficulties r^¡ith food 4 B

preparatíon

Encountered difficulties with diners 3 g

trlillingness to take part in another ll I

nutrition education program

Like to see similar types of meals 5 6

and food served all of Èhe time

0

0

0

0
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TABLE 48

Frequency of Response by Location to Questions Asking trfhich Source of

InformaÈion Cooks Learned Frorn and Thought I,Ias InÈeresting

I^linnipeg Portage

n=7 n=5

Learned from poster and table Èent

pos t.er

salt

fat

sugar

fruits, vegetables and whole grains

Found infornation interesting

pos ter

salt

fat

sugar

fruits, vegetables and whole grains

6

I

I

I

2

6

0

0

2

2

3

I

t

0

I

4

1

I

0
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esting to note that there were many comments from cooks about lack of

variety and repetition, particularly of poultry and fish. It is even

more interesting when one notes that only one diner mentioned lack of

variety. As the matter of fact, many diners noted improvements in the

quality of food preparatíon and mentioned that there vras a better selec-

tíon of fruíts and vegetables, as stated in Tables 43 ar,d 46"

Kitchens were given a three day menu to follow for the pretest

and posttest data collection. They were given guidelines to follow for

menu preparation during the period between the data collections when the

educatíonal materials were available to the dÍners. Thís vras to ensure

that prudent options vrere available because díners were being advised to

eat then. The guidelines vrere very general and r.rere not restrictive.

Yet, several cooks, mostly at one location, felt thaË by following these

guidelines, variety vras limited.

This researcher is of the opiníon that there are great obstacles

to overcome in order to motivate and educate some cooks to ensure that

foods considered to be prudent options are available. One kitchen in

this study \^ras cooperative and motivated to provide necessary assistance

and support to the study. They were nost ínterested to get feedback on

complaints from diners and were keen to implement on a perrnanent basis,

those parts of the uenu guidelines that vrere popular with diners. The

other kitchen inítial1y felt threatened and expressed concerns thaÈ the

object of the sÈudy nay be to "check up on them" or compare their stan-

dards and quality of food r¡ith those of the other kitchen. They were

assured that this was not Èhe case. Hov¡ever, as this researcher discov-

ered, the rrthreatenedrt kitchen in fact provided questíonable service.
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TABLE 49

Frequency of Different Responses by Cooks to Questions About Problems
Encountered, Provision of Símilar Types of Meals and Suggestions for

Future Programs

Res pons e

Problens with food preparation, procurement or menu
planning

-repetítion of menu items
-procurement due to ration. scale

Frequency

Problens with diners
-not enough variety - too rnuch chicken, turkey and fish, 2
not enough variety in dessert.s

-serving o\^rn gravy 1

Like to see the sane type of meals served at all times as vTere
available durÍng the progran

-too much poultry, fish, fried items
-too Eany complaints, not enough variety
-same rneal quality, but not so much repetition
-diners need to be more ar¡rare of food choices

4
I
1

I

Suggestíons for another nutriËion education program
-more variety, more meat instead of chicken and fish, 5
better selection of vegetables, potatoes and desserÈs

-more participants, so fewer complaints 1

-handouts for diners 1

-more t.ime for inplementaËion, more diners involved 1

-have food service students or people in dietary I
training help set up program

-suggest devotíng certain days to concenËratíng on certain I
areas such as desserEs, main course, breakfasts etc

-must build up more a\,rareness t

2
I
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It r+as only raarginally cooperative in carrying ouE the progran, and pru-

dent options were avaÍlable only because the operaÈion was monitored.

Because of many serious and adverse complaints from diners about certain

aspects of the food service operation, the researcher felt obligated to

bring these complaints to the attention of the supervisory staff. The

reaction from supervisory staff r,ras generally defensive" As the re-

searcher is a senior adrninistrator in food services in the CF and en-

countered these difficulties, it can be appreciated that those v¡ho eat

in this dining room get even less consideration and attention.

0vera11, Ëhe program was generally well received by diners and

r.ras received with míxed reactions from cooks.



Chapter VI

SIIMMARY, CONCLUSIONS, RECOMImNDATIONS AND IMPLICATIONS

6. I SI]MMARY AND CONCLUSIONS

Although most díners felt thaÈ they had sufficient nutrition knowledge

to select nutritionally sensible mea1s, almost one half felt that the CF

lras responsible for teaching them nutrition. They felt instruction in

nutrition should be conducted as classes, seminars, lectures, films,

pamphlets and posters at bases and during basic training. Alurost 20 %

felt that nutritionally sensible meals vüere not available in CF dining

rooms" Reasons ciËed were serving foods vüith high faÈ and caloric con-

tent, overcookíng foods (particularly vegetables), poor menu varÍety,

poor food preparation and poor quality of fruíts and vegetables.

The rnajority of cooks felt that they had sufficient knovrledge to

plan and prepare nutritionally sensible meals and that the CF should

províde instruction for Ëhem in nutrition during cooks' courses. Most

cooks felt that nutriÈíonally sensible meals r,rere prepared, but a small

number did recognize the need to modify cooking urethods and avoid over-

cooking vegetables. Ifhen asked for suggestions or comments about nutri-

Èion education, the most common commenÈ from cooks was that there was a

need to educate Èhe diners. In all cases, cooks of supervísory rank

stated Èhis comment.

AdministraÈion of l.Ioolcott's nu-Lrition knowledge test prior to

the nutriËion education program resulted in mean scores of 56 % for

- 119 -
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cooks, 45.5 % îor rnale diners and 59"5 "/" for f ernale diners" Generally,

quesËions pertaining to nutrienË sources were answered fairly we11.

Questions about energy balance were answered well by cooks and fenale

diners, but rnale diners had mísconceptions" Although subjects recogniz-

ed that diets hígh in aninal fats and cholesterol were associated with

increased risk for heart disease, questions pertaíning Eo dietary sourc-

es of fats and cholesterol r{ere poorly answered by all three groups,

especially nale diners"

Analysis of nuËrient. intake data showed that for both men and

lronen, mean folate and vitamin A intakes vrere belor^r recommended intakes

and for women, mean iron intake r¡/as below recomrnended intake. Assess-

nent of individual nutrient intakes found substantial numbers of men

consumed less than recomrnended intakes of thiamin, vitamin A, ascorbic

acid and folate and substantial numbers of women consumed less than re-

commended intakes of almost all nutrients. Further analysis of individ-

ual nutrient íntakes to estimaÈe numbers of true deficients found large

numbers of men deficient in ascorbic acid, vitamin A and folate and

large numbers of women deficient ín calcium, iron, ascorbic acid, vita-

min A and folate" In the entire study, only five subjects (four men and

one woman) consumed recommended intakes of all nutríents " Servings of

foods from Canada's Food Guide were assessed. Servings of fruits and

vegeÈables were found to be 1ow for men and hTomen and servings fron all

other food groups were found to be 1ow for üromenc There were only three

subjects (two men and one woman) who consumed adequate intakes of all

servings of foods fron the food groups.
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The null hypothesís about food selection behaviour cannot be re-

jecÈed because there r¡rere no signif igant place-time interactíons, Hovr-

ever, there were indications that the nutriËÍon education program had

some Ímpact on food selection behaviour, Percent fat of total energy

decreased considerably for vromen at Portage, sodium intake from foods

decreased considerably for men and vromen at Portage and consumption of

fruits increased signíficantly for men and vromen at both locations.

The nutrition education program \¡ras successful in increasíng

knowledge. The nu11 hypothesis about nutritíon knowledge r¡7as rejected

because there vras a significant increase in posttest scores on Èhe ques-

tion pertaining to Canada's Food Guide and Ëhere vras a significant

place-tine interaction with Portage havÍng increased scores on questions

pertaining to fat and sa1t" The program is not an undisputed success

however, as tr^Iinnipeg did not increase posttest scores on the questions

pertaining to sugar, fruits, vegetables and whole grains"

PosËtest evaluatíon of the progran by partícipatíng diners, non-

participating diners and cooks indicate that generally the program r^ras

relatively well received by the diners. Cooks appeared to have a some-

what mixed reaction toward the program.

6"2 RNCOMI"IENDATIONS ARISING FROM RESEARCH OBJECTIVES

In view of the results of nutrient assessment of diners, especially wo-

men, intervention programs are urgently needed. Although sarnples in

this study are small, there can be no dispute that analysis of food hab-

its has disclosed that continued paEterns of eating such as those re-

vealed in this study will endanger the health and well being of some of
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our military members. Attention and action should be focused on several

areas to avoid this outcome"

Before change can occur, people must first recognize and be

aware that there are better alternatives and Èhat continued paËterns of

undesirable behaviour will eventually manifesÈ themselves Ín disease.

The nutrition knowledge test administered to cooks and diners found

knowledge low, especially for male diners. Nutrition education programs

must be introduced into the CF in order to provide rnilitary members wit.h

knowledge Èo make appropriate choices. The audience is already recep-

tive. Ahnost one half of diners in thís study recognized the need. A

1ogÍca1 starting point is basic traíning v¡hich is a life change situ-

ation. Establishment of desirable eatíng patterns at this point may

maintain nutritionally sound practices throughout the service person's

career and prevent health problems assocfated with faulty nutrítion such

as obesity and hearË disease. Other information and programs must occa-

sionally be available at all bases in order to maj-ntain awareness and

continue to stress the need for nutritionally sound eating praetices.

some counselling on appropriate reducing diets ís necessary. Low nut-

rient intakes of several vromen r4rere a resulÈ of reducing díets. At-

tempting Lo reduce caloric intake while continuing t.o consume nutrient

deficient foods and beverages is a problenn.

The environment in which diners are eating is not as conducive

to facilitating nutritionally sound eating habits as would be desirable.

some major changes are necessary in order to change this" Although

cooks usually decide the foods which will be served in the dining room,

their knowledge is poor as shown from the results of hloolcoÈt's test.
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They have only slightly better knowledge than male diners and slightly

less knowledge than female diners. Cooks do not seem to follow nutri-

tional practices which address the concerns of the 1980's such as Pro-

viding foods and using eooking methods that decrease fat, increase com-

plex carbohydrate and increase fruits, vegeËab1es and whole grains. For

example, cooks feel that variety in menu planning is important. To the

exclusion of plain broiled and baked items, foods are therefore breaded,

sauced and fried. Enphasis should be placed on serving fish, poultry

and plaín baked meats. If fried items are on the menu, the equivalent

baked or broiled item should be available as welI" GreaË ernphasis is

placed on desserts. This is less Ëhan satisfactory because most des-

serts are not in keeping with dietary recommendations for Canadians.

Modifications should be nade to usual desserts served, so that more em-

phasis is placed on such items as loaves made from whole grains and

fruits.

Many diners do not eaÈ fruiÈ and vegetables which is one reason

for a large percentage of diners not meeting recommended intakes of eer-

tain nutrients. The fact that many do not eat fruits and vegetables may

in part. be the result of poor quality, preparation and/or selection that

diners reporËed in the pretest opinions questionnaire" To help improve

the consumption of vegeÈables by diners, ít is essential that care be

taken to cook vegetables in relays, and that a good variety and selec-

tion of freshly prepared ra\^7 vegetables v¡hich do not have dressings add-

ed be available on the buffet table. Providing a good variety of quali-

ty fruít is important to entice diners to consume fruit instead of high

caloric, sweet desserts. Training of cooks must emphasize procuring a

variety of fresh fruits and taking advantage of seasonal fresh fruits.
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Many sub jects, especially rvomen, did not consume suf f icient

servings of breads and cereals which vras a najor contribuÈor to the

large number of subjecËs consuming less than recommended intakes of many

of the nutrients. Cooks' training should include eurphasis on the use of

whole graíns and ways to encourage diners to consume breads and cereals,

Service personnel may be encouraged to consume nore grain products and

specifically more unrefined graín products if muffins and ro1ls prefera-

b1y rnade from whole wheat flour were available. Sandwiches made from

whole wheat bread should always be available when sandr,¡iches are on the

menu.

Diners complained that box lunches are high in calories. Kitch-

staff should make readily available special box lunches which are low

calories "

Although the recommendations stated Èhus far have applied di-

rectly to the research problem, it was also found that the practice of

assessing nutrient intake and reporting ít ín terms of pereent fat, car-

bohydrate and protein is of questionable meritn Percent nìâcronuÈrients

are meaningful only if the intake of energy from ethanol, energy from

alcoholic beverages and type of carbohydrate is defined.

6.3 RECOMMENDATIONS BASED ON RESEARCHER'S OBSERVATIONS

In addition to Ëhe recommendations arising from research objectives and

hypotheses of the study, nany other ímportant concerns canne to light

while conducting the study" Food services place great emphasis on pro-

viding a good selection of desserts, yet few subjects were observed to

eat desserËs. Food service personnel seem to think that desserts are
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far more important than the diners who are eating then. Food services

also places great emphasis on providing a good selection of prepared

salads. There r¡Iere very few subjects v¡ho selecËed mixed salads, other

than tossed green salads. Many diners complained verbally during group

sessions about dressings being added to salads. This researcher also

observed that cooked vegetables other than potatoes and corn were seldom

eaten, but freshly prepared ravr vegetables such as tossed green salad,

broccoli, cauliflot,rer, green pepper, ce1ery sticks, tomato, cucumber,

radishes and carrot sticks v.rere popular. Less emphasis should be placed

on províding a variety of salads which few diners eat and more emphasis

should be placed on making available plain, freshly cut vegetables" It

is very important that vegetables be freshly prepared. Dj-ners verbally

cornplaíned at one location about fresh vegetables being prepared a long

time in advance, thus quality vras poor. As a result, fewer diners chose

raI"I vegetables at that location. Freshly cut vegetables vrere very popu-

1ar at the location that took care in preparat.ion. I^7ith the exception

of corn and beets, canned vegetables are usually of inferior quality to

frozen or fresh vegetables" To encourage consumption of vegetables,

canned vegeÈables should not be procured or served.

The problern wÍth fruit is a critícal issue that must be given

immediate attention. Cooks either do not teal-i-ze thaÈ they can reject

poor quality itens delivered from a supplier or the systen for rejecting

items is envisioned as being some sort of adrninistrative nightmare" It

is essential that action be taken to educate cooks on rejecting items

and that the system for rejectíng itens be reviewed. The ration for

fruít urgently needs to be changed or modified. Both locations in this



r26

study used considerably raore rations of fruiË duríng this study than

Èhey were entitled to, and in addÍtion, spent nonpublic funds to procure

fruit. It ¡¿as noted that sorne military members consumed síx and more

servings of fruit per day. For some fruits, the weight of one serving

of that fruit used one entire ratíon of fruit. It is recommended that

fresh fruits be a separate category on the ration scale so that procur-

ing then does not compete with procuring fruít juices, frozen fruit and

canned fruit.

Problems with the selection of fruits and the salad table appear

to result from overall poor supervisíon of food servíng areas away from

the steam tableo In addiÈion to complaínts about fruits and the salad

table, diners also verbally comrnented on such things as bread that was

noldy and urilk that was sour. Food services staff must take more inter-

est in these areas and food services supervisors should actively super-

vise these areas to maintain adeguate standards of service.

It was observed thaE at one location, all sandwiches were made

frorn white bread. Although thís same location made fresh buns dai1y,

only white refined flour was used. It is irnperative that food services

procure and use whole grain flours and breads in addition to r,rhite flour

and bread"

Many complaints r¡Iere received about the poor qualíty and lack of

variety ín box lunches. It appeared that nutrient deficient items were

being purchased at section canteens because diners did not like their

box lunch"

CF dining rooms should not be Èhe only focus of attention for

change" Exaroinatl-on of food records of subjects shor,¡ed that many hígh
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calorie, nutrient deficient foods such as soft drinks, chocolate bars,

potato chips and doughnuts hrere procured from sectíon canteens. Consid-

eration should be given to a CF wide policy pertaining to section can-

teens, canex snack bars, vending machines and all other food outlets on

bases to ensure that prudent food choices such as fruit juices, cheese

and cracker snacks, certain biscuits, 2 7i, mj-1k and sandr¡iches uade from

whole grain bread are available in addition to less prudent food choic-

es"

The Jr Ranks dining committee does not appear to fulfill the

function iË was designed for. l"lembers do not know who their representa-

tíves are, representatives are not always those interested in attending

the ureetings and satísfactory action to correct complaints does not of-

ten appear to happen. Action should be taken to inform bases of the in-

port.ance of these meetings and headquarters should examine minutes very

carefully in order Èo apply necessary pressurec Headquarters should be

very alert to continued ttminortt cornplai-nts.

6"4 SI]MMARY OF RECOMI'IENDATIONS

AÈ the presenË time, the CF is carrying out pracËices which are associ-

ated with increased risk of obesity, cardíovascular disease, certain

cancers and certain nutrient deficient states for some of its members.

By irnplenentation of a comprehensive program of nutrition education for

diners and for food servíces personnel, this can be changed. The empha-

sis of instructÍon for cooks must change" However, the responsibility

to ensure that food services problens are rectified lies with all senior

food servÍces personnel" They must be alert to the problems and recom-

mendat.ions stated in this study and ensure that food services practices



T28

are carríed out throughout Ëheir commands, bases and stations which

encourage people to eaÈ following Canada' s Food Guide and dietary recom-

mendations for Canadians"

6"5 IMPLICATIONS

Although this sÈudy was conducted on military personnel, nutrition edu-

cators must ask themselves about equivalent young single cívilian per-

sonnel in Canada. Although this study nay give the impression that food

served in CF establishments is generally poor, ít is in fact generally

well prepared and tasËy. It musË be remembered that the subjecËs in

this study eat almost all of their meals in these dining facilities and

t,herefore become very critical" If young, single vromen who have their

meals prepared for them have nutrienÈ intakes as reported in this study,

what are young, single cívilian rromen who must prepare their own meals

eating? No research 1n Canada is directed toward this problern"

From personal observations, this researcher hypothesizes that

problems encountered with selecting prudent choices from CF establish-

menLs are not, so different from problems encountered wíth selecting pru-

denÈ choices from most eating establishmenÈs. In view of the fact that

the potential exísts particularly for single people to consume most

meals from eating establishments who offer lirnited prudent options, poor

nuËrient intakes could be a relatively widespread problem. Perhaps it

is tirne for nutrition educators t.o exert some pressure so that eating

establishments provide prudent choices.



REFER,ENCES CITED

Anderson, H. 1980. Adequacy of nutrient intake and food frequency data.
The Kellogg Nutritíon Syurposium, Toronto, March, pp. 223-242"

Bardsley, J. I978" The Canadian Forces Life Quality Improvement Program.
Proceedings of the Commonwealth Defence Science Organization
Conference, Downsview, June 5-9.

BatË, M. 1979. Nutrltion knowledge and dietary practices of a select
group of adult males with ernphasÍs on the development and validation
of the knowledge test instrument" M.Sc. thesis, University of
Manitoba, winnipeg, Manitoba.

Beaton, G" H. I97I" The use of nutritional requirements and allowances.
Proceedings of the lrÏestern Hemisphere Nutrition Congress III, eds.
llhite, P. Lo, Silvey, N. Futura Publishing Co. Inc., ìfount Kisco, New

York. pp.356-363.

Beaton, G. Ho I975. Evaluation of nutritional intake: new statistical
approaches. Arch. LaËínoamericanos de nutricion 25:31.

Beaton, G" H", Mílner, J", Corey, P", McGuire, V", 1979"
varÍance in 24-hour dietary recall data: inplications
study design and interpretation. An. J. Clin. Nutr.

Sources of
for nutrition
3222546 "

Burk, M.C" and Pao, E.M. 1976. lfethodology for Large-scale Surveys of
Household and Individual Diets. Home Economic Research Report No. 40.

Agriculture, I^Iashington, D. C"

Canadian Diabetes AssocÍation. 1981. "Good Health Eating Guide".

Cartwright, D" 1949" Some principles of mass persuasion.
Relations 22253"

Hr:rnan

Cutting, J.I,I. 1981, Nutrition educaÈion in Èhe departuent of defence:
past, present and futureo proceedings froro t.he conference Stimulating
Nutrítional Awareness and Action in Military Populations, ed. Mal1er,
O., U.S.Army Natick Research and Development Laboratories, Natick,
Massachusetts" pp. 23"

Dwyer, J. 1981. The rnilitary consumer: communicating the basícs of
nutrition. Proceedings from the conference SLirnulating NutriËional
Awareness and Action in Military Populations, edo Maller, 0., U.S"
Army Research and Development Laboratories, Natick, Massachusetts.
pp. 146-155"

-r29-



130

Ebe1, R"L" I972. "Essentials of Educational Measurements". Prentice Hal1
Inco, Englewood Cliffs, New Jersey. pp. 375-376.

Fleming, P" and Brown, J. 1981" Using market research approaches ín
nutrítion education. Jo NuÈr" Ed. 13:4.

Gersovitz, 14", Madden, J.P,, and Smiciklas-I'IrighÈ, H. I978. Validity of
the 24-hour dietary recal1 and seven clay record for group
comparisons. J. Am. Dietet. Assoco 73248"

Glanz, K. 1981. Social psychological perspectives and applications to
nutritíon educatíon. J. Nutr. Ed. 13:s66

Gussow, J"P" 1981. hlhat is nutrition education? Proceedings from the
conference SÈimulating Nutritional Awareness and Action in Military
Populations, ed. Maller, 0., U.S. Army Natick Research and
Development Laboratories, Natick, MassachusetÈs. pp. 126-I3L"

Guthrie, H"A. 1978" The role of nutrition education in dietary
improvement. Food Technology 32(9):89.

Hea1th and Welfare Canada. 1973. Nutrition: A National Priority.
Nutrition Canada.

Health and Welfare Canada. I976. Dietary Standard for Canada.

Health Protection Branch" I977a. Canada's Food Guide Handbook. Health
and Welfare Canada"

Health Protection Branch. I977b. Nutrition Canada Food ConsumpËion
Pattern Report. HeaIth and Wel

Health Protectíon Branch. I977e. Recommendations for PrevenÈion
Prograurs in Relation to Nutriti Health
and I^Ielf are Canada"

Health Protection Branch. L982" Recommended Nutrient Intakes for
Canadians. Health and l"Ielfare

Health Servíces and Promotion Branch and Health Protection Branch. I979.
Nutrient Value of Some Common Foods. Health and trrIelfare Canada.

Hertzog, LnJo I978" The effects of an informal nutrition education
approach conducted in conjunction with a high school program in two
northern New Jersey hÍgh schools. M.Sc. thesis. Rutgers, the State
University of New Jersey, New Brunsvrick, New Jersey.

HerLzog, L.Jo, Stier, E.F., Lachance, PoA. and Burkart, AoC. 1978"
Evaluation of an informal nutrition education approach in a high
school lunch programo School Foodser. Res. Rev. 22102"

Hochbaum, G.M. 1979. Nutrition Behaviour and Education. "Nutrition,
Lipids and Coronary Heart Diseasef', ed. Levy, R", Raven Press, New

York. pp.365-390"



131

Hochbaum, G.M" 1981" Strategies and their rationale for changlng
people's eating habits. J" Nutr. Ed. 13:s59.

Jacobs, H" 1978" Natíonal FermenÈ in Dietary Goals: Challenge and
rtunities for the Defence Department's Food Program. Activities

Report, Research and Development Associates, 30, no l, 69-85.

Johnson, 0.C. 1965" Nutrítion educaËion - what is the goal? Nutrition
Reviews. 232353"

Kende, G.F., Perkowski, S.J. and Kolasa, K"ì1" 1980. Nutrition education
and training needs of Michigan school food services directors and
supervisors. Schoo1 Foodserv. Res. Rev" 4227"

Larson-Brorrm, L. I978" Point-of-purchase information on vended foods.
J. Nutr. Ed" i0:116.

Leventhal, H. 1973" Changing attitudes and habits to reduce risk factors
in chronic disease" Am. J. Cardiology. 31:571.

Mackie, M. 1973. Lay percepËions of heart disease in an Alberta
community. Can. J. Pub. Health. 642445"

Martílotta, M. and Guthrie, H. 1980. Impact of providing rnilk options
and nutrient information ín school lunch programs, Jo Am. DieteE.
Assoc. 77:439.

Mateau, J.M. 1978. A study of the nutritional status and of the dietary
patterns of young French-speaking Canadian servicemen. Proceedings
of the Commonwealth Defence Science Organízatíon Conference,
Downsview, June 5-9.

McCarthy, M,E. and Sabry, J.H. I973" Canadian university students
nutrÍtíon rnisconceptions. J. Nutr. Ed. 5:193.

McCarthy, S" l9Bl. Questions from proceedings of the conference
Stinulaing Nutrition Awareness and Action in Military Populations,
ed" Maller, O., U"S" Army Natick Research and Developlnent
T,aboraÈories, Natick, Massachusetts, pp. 53"

ìfurray, T.K. and Rae, J. 1979" Nutrition recommendations for Canadians.
Canad. Med. Assoc. J" I20:I241

Payne, S.L" 1954" "The Art of Asking
Press, Prínceton, New Jersey. pp.

Rae, J" and Nielsen, H" 1980" Public
recommendations used in nutrition
Assoc. 41:85.

Questionstt. Princeton University
40"

opínions and perceptÍons of
educatíon. J. Canad. Dietet"

Rahn, J. 1980. Nutrítion knowledge of a sample of urban s/omenc M.Sc"
thesis, Uníversity of Guelph, Guelph, Ontario.



r32

Richmond, F" 1981. Keynote speaker from the proceedings of the
conference Stirnulating NutriËional Awareness and Action ín Military
Populatíons, ed. Maller. 0., U.S. Army Natick Research and
Development Laboratories, Natick, MassachuseÈts. pp"14-18"

Rosenstock, I.M" 1966" Iühy people use health services" Mílbank Memorial
Quarterly" 44294"

SAS Institute Inc. 1979" "SAS User's Guide 1979 Edition", SAS Instsítute
Inc., Cary, North Carolina.

Sauberlich, H.8., Kretch, M.J. and Schnakenberg, D"D. 1981. NutritÍon
status, surveillance, and intervention. Proceedings frorn the
conference Stimulating Nutrition Awareness and Action in Military
Populatíons, ed. Maller, 0., U.S. Army NaÈick Research and
Development Laboratories, Natick, Massachusetts. pp" 37-50. 

,

Sius, L.S. 1981. Further thoughts on research perspect,ives in nutrition
education" J. Nutr. Ed. 13:s70.

Stern, M.P., Farquhar, J.W., Maccoby, N. and Russell, S.H. I976. Result.s
of a two-year health education campaign on dietary behaviour.
CÍrculation. 542826.

Sullivan, A.D. and Schwartz, N.E. 1981. Attitudes, knowledge and
practice related to diet and cardiovascular dísease. J. Canad.
Dietet. Assoc. 422169.

Talmage, H. and Iverson, B. 1979" A look at school food services in
influencing food choices: cases and ínsruments. School Foodserv.
Res. Rev. 3 :65 .

Thomas, J" 1979. The relationship between knowledge about food and
nutrition and food choíce. "Nutritíon and Lifestylest', Ed. Turner, M.
Applied Science Publishers Ltd, London" pp.l66.

U"S. Troop Support Agency. 1981. Report of Evaluatíon - Calorie Count
Labelling Experiment. Department of the Army.

I,Iallace, M.J. 1980. Nutrient intakes and acÈiviÈy patterns of forty-two
Canadian sevicemen thirty-five to forty-fíve years old. M.Sc" thesis,
University of Guelph, Guelph, Ontario.

LtIatt, B.K. and Merrill, A.L" 1963. Conposition of Foods: Raw,
Processed, Prepared. Agr" Reso Serv. Handbook No. 8. U.S. Governrnent
Printing Office, I,Iashington, DoCo

tr^Ioolcott, D.M. 1979. A study of nutrition knowledge and preventive
nutrition behaviour and their psychosocial correlates of a group of
men. Ph"D. thesis, University of Guelph, Guelph, OntarÍo"

Woolcott, D.M" 1981. Nutrition inforroation and education needs of
Canadian consumers" J" Canad. Dietet. Assoc " 4228.



133

Yarbrough, P. 1981" Communication theory and nutrition education
research. J" Nutr. Ed" 13:s16"



Appendix A

EXPLANATORY LETTER SENT TO ALL DINERS

-134-



CANADIAN FORCES

AIR COMMAND

135

FORCES CANADIENNES

COMMANDEMENT AÉRIEN

Dear

A study on nutrition ]crrov¡l-edge and opinions and a nutrition education
program has been developed for use i¡ our CF ùining rooms" It tri1l be con-
ducted on a trial basis i¡r the Jr:¡ior R¿r:l<s dining rooms at CFBrs hririnipeg
and PorLage. Tour parLicÍpation j¡ the study is req.rested because as maliy
people as possible are needed to achieve the best results.

Parùicipar:ts r,¡il1 fill out shorb qrestioruraires on nu',,rÍtion lciow-
l-edge, taJ<ing ,rð oo"" than 45 minutes. .Another shorb qr:estionnaire will
be compleied later in the project taking no more tha¡ 30 mi:rutes. Ïrr
addition, parLicipants l.¡iII keep a reeord of v¡hat they eat over tr.¡o speci-
fied l-day periodsr and this v¡iLL lal<e only a fet'¡ mj¡rutes each day.

The first g:estior:naire and first 34ay period are in early Octobert
a:rct the second c¡restionnaire a¡d second 3-day period are in lai;e October/
early .licvember so please do no'r, parLicipa'"e if ¡rsu lvill be posted or al'¡ay
on leave or on ÎD betv¡een September 2B and r'ü¡vember 13. ParLicipa::ts Iri11
be notified of specific dates later.

l'Jhether or not you call parLicipate, i'U v¡ould be anpreciated if you
would take a fen minutes to fill- ou'u the eirclosed form. Please return it
through CR mail j:r the enclosed envelope as soon as possible. Â11 j:rform-
aiion collecied v¡ill- be kepb completely confidential.

If you find you cannot continue to parbicipate once the project
starbs, or if you have any questions, pl-ease leave a message v¡ith ll'10 Des-
jarlais, 

'i'10 
Freund, or I''hs, Bill ai local 481 in tlinnipeg or v¡ith Lt Thain

at loca1 32æ in PorLage" Your calL will be returned.

" Your cooperation v¡ould be greatly appreciated'

lL Bennett
lfa,jor

i,Þtrition Education OÍficer

Enclosure
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l. Your ånsrcrs to the follwing quest¡ons w¡ll hèlp deslgn nstrltlon ¡nformt¡on
programs ín the futurc.

l. Do you th¡nk thst you have cnough ¡nformtlon åbdt nutr¡t¡on I f-'l YEs
ro sÊlêct nutr¡tlonålly sens¡ble æsl5? Z n HO

lf your ånsrcr ¡g no, ¡ifiðt wld you I ¡kc to knd rcre sbæt?

2. Do you th¡nk thst thc CF should teåch you bss¡c nutrltíon I E YEs
Informtlon? Z D XO

lf your ansrcr ls yes, wtrere ond hæ should nutrltlon educatlon
be done?

3. 0o you thtnk that nutrlt¡onôlly sènslble æåls are avallable f l-'l YEs
in CF dining rms? 2 n NO

lf ydr answer ls no, rhat changes þuld you I ¡kê to see?

I

Please glvc othèr cmcnts, suggcstlons or ¡deas on the båsk, lf you wlsh.

I l. Plcase ansær the fol lon¡ng quest¡ons so thst I crn classlfy your lnfomtion
for stâtlsticål analysls.

r. rsm lI mre 2. lryose¡3 lElS-24 3E 35-44

z I fætc 2l-zs-i4 4 n 45-5t'

3. The highèst levcl of cduc¡tlon thåt I cmpleted ¡s:

I I sæ h¡9h schæl (plcase speclfy grade)

2 f, cmpleted high ¡chool

3 [ smc university or technicål gchæl

4 fl cmplctcd unlvcrs¡ty or tcchnic¡l ¡chæl

4. Are you on å d¡et I l-l YEs 2 E ilo

lf yes, (a) who prescr¡bed the dlct? I I doctor
2 f] self
3 ! other please specify

(¡) w¡at type of dlet?

5. Do you have any food altcrgtes? ¡ l-l YEs 2 n NO

lf yes, Efiat rre they?

lll. Plesse ind¡cste the stûtsEnt that.ppllGs to you.

I l-l I m wlltlng to psrt¡clp¡tc ln thc rtudy.

2 fJ I cånnot pårt¡clpate bcæusc I wlll bc posted or sway

- 
on TD or lcavc durlng scptdùer 28 - ltoyembcr 13.

3 [J I m unabl¿ to pårt¡clpatc ln thc study b"eâuse

PIEASE DO HOT ¡NITE YWR IIAITE ON ÏHIS QUESTIOIIHAIRE. IT IS CODED YIIH AiI

IDEIIIIFICATION IIUIIBER SO TIIAÎ COIIFIDEIÍIIALITY gAT¡ BE IIAII{TAIHED.



Appendíx C

QUESTIONNAIRT ON COOKS' OPINIONS ABOUT NUTRITION EDUCATION
AND FOOD SERVICES IN THE CANADIAN FORCES
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COOKSI OPTNTONS

There are no right or wron8 anshlers to these questions. I am trying to fj¡rd
our- r*hat ycu lhi¡¡li about certain thi-ngs. Â11 i¡forrnation is coded with an identi-
ficslio¡r n'rnber for conÍidentiality so please do not write your name on tlris
questionnaire.

ï

1. Do ycu thi¡rk that you have enough info¡mation about nutrition to plan meals and
to prepare food that is nutritionally sensible?

Yes _ Irlo _
ll your aJÌsr.¡er is rrnor', whal would you like to know more about?

2. Do you feel that it is the responsibility of the CF to educate you in nutritíon?

Yes _ Ilo _
If your ansl,¡er is 'ryes'r, where and how should nubrition education be done?

3. Do you tl¡-ink that CF diling rooms serve rn:tritionally sensibLe meals?

Yes _ Iùo _
If your ansr.rere is 'rnorr, what changes would you like to make to irnprove meals
nutriliona-J-ly?

1+. Please give oiher conurents, suggestions, or ideas.

II Please answer the followj¡¡g questions so that I car¡ classi{y your info¡mation for
statistical analysis:

1". f an 1-male 2. Þlyagets 1-18-24 3-35JÁ
2 female 2 

-25+l* 

l, 
- 

lrS'St*

3. The tr-ighest leve1 of education that I hane cornpleted is:
1 sorne hieh school (please specify grade)

2 _ comple'ued high school

3 

- 

some r¡¡riversity or technical- school

l* 

- 

completed university or technical gchooL

L. Iiy rarrJr is
_ ITE _ CPL l'lcPl, 

- 

scil 

- 

l.r0 

- 

Þli,fo
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For each of the fÕl¡owing queslions. crrcle the letler þeside the slalement th3l best answers the
qucstro¡ì brlinQ a5k(icl ll r5 irnporlant ll'ìat you an:;!vr:r cach queslton. Even if you are unsure ol lne
correct arìswer, cho<¡su onc you th¡rk rs the clusrsl. Be sure lo give only one answer f<.¡r eaclr
quest¡on.

'Ì Thù encrgy valut: ol a food lells you:

A. number of vilarnins il contarns
B. number of calor¡es il contains
C. amount of prole¡n ¡t conla¡ns
D. arnount ol iron il conta¡ns

I You gel vilamin C f rom:

A. nìilk and cheese
B. frurls and veeclables
C. cod liver orl
D. sunsh¡ne

'- Three sullslances in foods wh¡ch glve energy to the body are:

A. carbohydrates, proteins. fats
B. f als. prote¡ns. v¡lanìrns
C. carbohydrates.v¡lam¡ns. minerals
D, prole¡ns. walcr. f ibre

i A person who ¡s active needs more:

A. prote¡n
f . iron
C. calories
D. v¡tam¡ns

: ¡ tooO v,h¡ch supp¡ies bulk (fibre) in the diei ¡s:

A. oatmeâl
B. yoguri
C. steak
D. crackers

' -he best way to lcse we¡ght is lo:

A. eal a h¡gh carJohydrate d¡el
B. eal a high prore¡n diet
C. lif t ureighls
D. eal less and (.xefcise more

? tne disease caused by nol enough ¡ron ¡n the d¡et is:

A. scurvy
B. rickets
C. anemia
D. d¡abetes

.: The best source c,f calc¡um among lhe follow¡ng loods is:

A. pork chop
B. whole grain ccreals
C. spinach
D. cheese

. The method of cook¡ng meat which uses most fat is:

A. f rying
B. roasting
C. barbequing
D. þro¡ling

ì-.-' Which one of the follotving foods conlains the most fat?

A. granola
B. rice
C rolled oals
D. whole wheat lrread

PL:-{sl Do iJol tllì,rrl YCiF- IW:Í o.t: THrs lufsrroj.ii¡.n:8. rf rs coÐfD :tr?i;
.dl ifìSIfrCi.TTO,ri ildÌ-Båì SO TIì,1T COitSÐ;ùSLCtiTy iAii BE t-q.LJ,1,I:i)
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- Which one of the following is highest ¡n polyunsalurated fals?
' 4. butter

B. lard
C. ol¡ve o¡l
D. corn oil

'-Z Which one of the following ¡s highest in saturated fats?

A. peanuls
B. beel
C. salmon
D. chicken

i Margarine and butter are dilferent because:
A. margarine contains less lat than bulter
B. margarine contains more saluraled fal
C. margarine contains vegetable oil
D. margarine conta¡ns lewer calor¡es

,'', lf you wanled to lower lhe amount of cholesterol lhal you eal. you would cut down on:

A. sirloin sleak
B. tuna fish
C. baked chicken
D. bakecl beans

''.-. Of the following groups of foods, the one wilh the most choleslerol is:

A. broccoli. chicken, rice
B. green salad. whole wheat bread, margar¡ne
C. apple p¡e, lemon sherbet, cof lee
D. shrimp, whole milk, liver

- . One of the following iS nol considered to be a risk factor for heart drseaseì

A. a diet high in an¡mal fat
B. high blood Ievels of cholesterol
C. a high inlake of dielary f ¡bre
D. a high inlake ol sall

-".,- One ol the following meals would be recommended lo someone concerned wilh
prevenling heart disease:

A. half grapefruit. eggs. bacon. toast. collee vrith cream
B. orange juice, toast w¡th peanut buller. 2c.b m¡lk
C. grapelruit iu¡ce, sausages, sweel roll, 2 9ô m¡lk
D. orange. homemade roll, butter. f ried ham. coflee

r. . As you grow older, your body s need for certain nutrients changes in one of lhc lollovi¡ne
ways:

A. more vitamin E is required
B. fewer calories are required
C. lhere is no change
D. more vitamins and minerals a[e required

r ¡ Two foods which contain about lhe same number ol calories are:

A. a polalo and a tomalo
B. a glass of whole milk and a glass of sk¡m milk
C. a teaspoon of butter and a leaspoon of margarine
D. a piece of chocolate cake and e bran muff¡n

.'..', A nutr¡enl which is most l¡kely to be destroyed by heating (boilrnç. baking. elc.ì rs:

A. phosphorus
B. vilamin A
C. prolein
D. vilamin C

PLaåS3 DO IigI rp.rrf, TOUp. ¡¡il.i Oì¡'ti:r'S QIrSTrO::i{ÂErì. rT .rs ic)jD :irr;i
iJl Ðj'TLIIJTITIO:J lrui¡Eil S0 1¡1,{T COIIIDU:TI,1Ï.$Y Cni: ¡f ' .'.I;'IÅi::Ð.
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iIUTRITIOÌJ n'lFORlfATTON

The fol-low-j¡¡g guesLions are about nutrition. All i¡rforrnation is coded with
an iclentification numì;er for confidentiality so please do not write your name on

ùhis luestiot'rnaire.
please answer the questio¡ls to the best of your ability. Do not feel you should

k¡row the answers. Answer the questi-ons quickly.

I. iJhat are the four food groups and how many senrings or foods from each group is
it recomme¡rded that You eat dailY?

Focd Gro¡¿q I'lumber of Se¡rrings or foods from each Grouo

?. WhaL disease has been associated with l-ow fiber èiets?

j. True or False? Eali¡g sweet foods made of honey, brown sugarr or molasses is

.much 
better for you than foods made with white sugar.

t*. t'lhat diseases are associated with high fat êiets?

5. I,lhat ways ca-n you cut down your irrtake of fat?

6. l,lhat are the risks associated nith eating sugar?

7. How can you cut down your inlake of sugar?

S. llhy is it imporLant to eat fnritsr vegeüables, and whole grains?

?. llhat disease is linked to a high i¡rtake of sodium?

lO. How ca¡ you cut down your i¡¡take of sodiu¡¡?
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trrcrease your intake of fn:its, vegetables, and whole graíns to provide

fibre and more vitami::s and minerals, Eating foods whrich are mai'ly
low in fibre has been associated r,¡ith i:rtesti.nal carcer and other
intestinal problems.

To

1.

2.

e).

increase your iniake of fruits, vegetables, and whole grai',s,."

.Have ryloJe grain cereals for breel<fast, such as shredded wheatebran flakes, raisin bran, oatmeal, pepi snreates, etc.

Ðrjoy fruits and vegetables often.

Tyr pubst_ituting whole glain, craeked. wheatr rïe breads, and wholewheat rm:ffins for those-baked items ¿s¿el.ty'maäe r,¡ith white refinedf1our.
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AEDUCE SUGAR

Foods containing sugar are a major factor i¡ the formation of dental

cavitiesr parbicularly if ihe foods are sticky or are eaten between

meals. Excess sugar may contribute to ove::weight, hearL disease, and

diabetes in some individuals"

Dontt be fooled by those who promote honey, brovn: sugar and molasses

as being nutritionally superior to white sugarc They are also used.

by the body in the same vray.

To

1"

2.

3.

REDUCE SUGAR

reduce your intake of sugar.o"

use fruits for dessert or snacks j¡rstead of doughnuts, cookies,pastries, cakes, candies, chocolates, and sofb ¿rir*s"

Try fruit such as unsr,¡eetened cn¡shed. pÍneappr-e or bananas for
topping cereals or pancakes instead of- sugar.

{dd your own fresh fmit to plai-n yoghurL instead. of eating thefniit flavoured sweetened variety.
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NEDIJCE FAT

The average Canadian eats h5/" of to'ba]. calories as fat, Sueh high

intakes have been Iir:ked r,¡ith the development of hearb disease, ovetl-

weight and certai¡r types of cancer. Decrease your risk of developÍng

these diseases by reducing your fat intake Lo 35/" of your total
calori-es.

To

1.

2.

o).

I+.

E

aElÐucE FAT

reduce your inbake of faü,o.

Cut down on the a¡nount of fried foods that
barbecued, or broiled items instead"

Substitute fish, pouLtry, and veal. at some

you eat and try baked,

meals i¡rstead of beef,
porkr a¡d 1amb.

use smaller amoi:nts of high fat foods such as butter, margarine,
salad oils, gravies, and rich desserLs. Remember, fat has tv¡ice
as many calories as the same amount of protein or carbohydrate"

trrclude 1ow fat dairy products in daily meals zuch as ski¡r rnilk
and yoghurb"

Trim visÍb1e fats from meats and remove ski¡l from poultry.
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R-EDUCE SAI,T

some salt is necessary for good health, but too rrnrch may contribute

to high blood pressureo The chemical name of table salt is sod.ium

chloride and it is sodium which is invorved. in raising the blood

pressureo sodium is a parL of many Íngredients that we eat - for
example, monosodium grutamate (¡ec), baking powder, baking soda, and

briner wh-ich preset-tres pickles and flavours bacon and. luncheon meats,

To

1.

2"

3.

l+.

REDUCE SAIT

reduce your intake of salt..n

cut dou¡n on snack foods that are þrshl-r salted, such as pretzels,potato chips, salted crackers, salted nuts, and.'salted päpcorn.

Reduce y_our Íntake of cured and processed meats including ham,
sausageebacon, hot dogs, bologna, a¡d luncheon meatso

cuf down on other high salt foods such as pickles, soup raixes,
and highly salted convenience foods,

Taste your food before adòing salt.
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Participating Diners 0pÍnìons

You have taken part in a nutritÍon education program durinE the past four
weelrs. Your arrswers to the folìowing questions wjll be most he]pfuì in designing
¡rutrition education programs in the future.

i. Do you think that the poster was a good way of providing you vrith nutrition
i n fo rmati on ?

Yes llo

Dot 't knolv

2. Do you think that using _tgÞ_lg_!e¡jl: was e good rray of provìding you vrith
n': tni ti on i n form¿ t ir¡n ?

Yes

Dor'i knovr

3. Dc you think that you ìearned anyth:ng frcn'uhe poster and/or table tents?
Yes 

--- 
l'lc

i f ye; , whì ch ones ?

Posie¡
Sal L

Fat

1. Did.yr-'u find the infonlation interesting?
Yes ____ lio

Dcn ' t knc,rr'

lro

Fos te r
Salt
Fat

Su ga r __-__
F ru i ts , vegeieb l es
and l.,lnole grains

Su ga r _____
l- rui ts , vegetab les
and l,ihole grains

5. Did you notice any difference in the focd served?

Yes _,__ llt; _
If yes, what did you notjce and r.that. was your opinion of this?

6. Dìd you like the way that the progran vras carried otrt?

Yes lio
Partî- ci-it -

7. llhêt suggestions, changes or ideas tr'ould you like to see in another rrutrition
education program?
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N0I\I-PÁ-HIICTPÂT]NG DIIERS I OPI¡IIONS

t' lJere you aware that there was a nutriüion education prograJn bei:rg conducted?
ïes

2. Did you notice the poster?
Yes No

3. Did you learn a¡ryLtri¡¡g fron the poster?
Yes

l+. Did you read any of the table tents?
Yes _ No

ff yes, please check which ones you read.
c-1¡ÞarE _ Fat _ Sugar _ Fbuits, Vegetables

a¡d l,fhole Grai¡s

5. Do you feel that you learned anytfring from the table tents?
Yes.- No_
ff yes, which ones?

Salt _ Fat _ Sugar .- !!rrits, Vegetables
a¡ld llhol-e Þai¡rs6. Did you fj¡d the i¡formation interesling?

ïes Don rt lcror.¡

Sugar

If yes, what ir:fo¡mation?

lluits, Vegetables
and i'Jhole 6ai¡s

7. Did you notice any difference in the food served.?
Yes _ No

If yes, what did you nolice a¡rd what was your opirrion of tÌ:-is?

8. Did you l-ike the way that the program was ca¡ried ouL?
ïes -- No

Part,s of it

No

No

No

Poster
Salt

Fat

9. llhat. suggestions, changes, or ideas wourd þu like to see Írnplemented inanother rmtrition education program?

PI,EASE DO NOT IÙRTTE TOUR NAI4E OII THIS qJESTTONMTRE. IT ]S CODED WTTH .4],]TDENTIFTCATION NUMBB SO THÄT CO.IFIÐE}IrIÂIITY C¡]i BE I,AINIÂINó.
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Cooks 0pinìons

You have taken part in a nutrition education program during the past four
rveeks. Your answers to the folìovring questions will be most heìpfuì in designing
nutrition education programs in the future.

L Do you think that the poster was a good way of providing you vtith nutrition
i n formati on ?

Yes No

Don't know

2. Do you think that using _!3!lglgllq:was a good way of providing you wìth
nutri tion i nformati on ?

Yes No

Don't know

3. Do you think that you learned anythìng from the poster and/or table tents?

Yes No

If yes, which one?

Pos te r Suqa r

4. Did you find the information interesting?
Yes No

Don't know

Salt Whoìe grãr-ns, fruits
Fat and Vegetables

If yes, what information?
Poster Sugar _
Sa lt Whole grair¡s Jrui ts
Fat and Vegetables

5. Did you like the vray the program v¡as carried out?

Yes No

Parts of it
6. Did you encounter any probìems or difficulties with the food preparation,

food procurement or menu planning?

Yes- No-
If yes, what were the Problems?

7. Dìd you encounter any problems or difficu'lties with the diners?

Yes No

If yes, what were the problems?
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a

8. tlould you be wilìing to take part in another nutnition educatjon program?

Yes No

9- l,lould you ìike to see the same types of meals and food served all of the
tjme as were availabie durìng the program?

Yes

If no, why not?

10. Hhat suggestions, changes, or ideas would you like to see implementcd in
another nutrition education program?


