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1 AB ST RACT 

. Department of Food Science 
M. Sc. 

Everdina C. M. Nymark 

" 
l ' 

Food Practices of a Selected Group 
of Industrial Workèrs in Québec 

Ninety-six male industri~ workers, employed by five manu-

facturing companies in the Montreal area, were -studieà. ta determine 

their breakfast habits. Data about food intakes were collected by 

means of a 24-hour recall, and a questionnaire was used ta gather 
( 

additional information. Both werl\' administered by an experienced, 

bilingual nutritionist-interviewer. 

,Select.ed breakfast patterns of adult mal~ found in the 

Nutrition Canada survey were confirmed in this study. However, mean 
(' . , 

energy and. protein values of the reporte~reakfasts did no.t meet the 

standards recommended in research by Tuttle and co-workers. An attempt ) 

was made to establish a relation between breakfast habita on working 

days and the subjects' feelings abo~t fatigue, energy levels, capacity 

to concentrate and temper changes during the late morning heurs. How-
, ' 

ever, the workers did net seem prepared to share tbis information. 

Parti'cipants identified the mother as their" primary source of 

nutrition information. This observation is significant for those devel-

oping nutrition educat,ion pr~grammes for industrial workers. , 

This study required the collaboration of the local communi ty 

health care department and the active participation by the companies 

involved. 
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RESUME 

Département des Sciences 
de l'Alimentation 
Maltrise en Sciences 

.1 
" j 

Everdina C. M. Nymark 
/ 

Habitudes alimentaires d'un groupe'selectionné 
de travailleurs industriels du Québec 

/ 

Quatre-vingt seize travailleurs industriels, employés par cinq 

,usines de la région de Montréal, furent ,~uestionnés afin de déterminer 
1 

leuus habitudes alimentaire~ au petit déjeuner. Les données sur la 
,1 • 

consommation d'aiiments furent recueuillies au moyen,d'un rappel de 24 
1 

heutes et d'un ~uestlonnaire; celui-ci permit d'obtenir ~uel~ues infor-

mations additionnelles. Les deux ,instruments furent administrés p~ une 

diét~tiste b~lingue expérimentée. 
" 

Cette étude confirme certaines habitudes alimentaires chez 

l'adulte mâle, tel ~ue·décrit par l'enquête Nutrition Canada: 'Néanmoins, 
\ 

ia moyenne des valeurs en énergie et en protéines des déjeuners étudiés 

ne rencontre pas les normes recommendées par Tuttle et ses collaborateurs. 
- - ._~ 

Cette, étude cherchait à établir s'il y avait une relation, pour 

les jours ouvrables des sujets, entre leurs habitudes alimentaires au 

petit déjeuner et leur impressions conce:;-nant les facteurs suivants: ,le 

ni véau de fatigue, le degré d'énergie, la capacité de concentration et 

les changements d'humeur vers la fin de la matinée. Cependant les ouvriers 

se~blent ne pas vouloir impartir ces.informations • 

. Les participants indiquèrent ~ue la mère était l~ur source prin-

cipale d'information en nutrition. Ceci est important PJur le développement 

d~ammes éducatifs de nutrition pour les ouvriers. 

Cette étude fut possible grâce a une collaboration active de la 

part du déPartement de santé communautaire local ainsi ~ue' celle des 

industries qui participèrent à la recherche. 
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CLAIMS TO RIGINALITY \\ 

To the a~thor' s knowledge this s vey ~ food intake 

and of dietary habits of a selected industrial workers 

.wa.s the tirst field: stuày foc~sed. on this ./segment of the pop-

ulation in Quebec. f 

1 1 

The Nutrition Canada findings wi ~h respect to the 

distribution of energy over the day prompted the author to 1n-

vestigate specifically the breakfast habits of the workers. A 
) , ~. 

comparison is'drawn between survey responses of worke~s who 

regularly eat breakfast and those who skip the early morning 

• Meal. 
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l INTRODUCTION 

Canadian nutritionists and public health authoritles have con-

sistently expressed coneern about the breakfast habits of the population. 

Their suspicion that 'Many persons ei~her skip breakfast altogether or 

consume very little food in the mbrning was conf'irmed. when the results 

of a nationwide nutxi tion survey - Nutrition Canada - were published a 
\" 

few years aga (Health and. Welfar,e Canada, 1976). Howev~, health pro-

fessionals had started to preach the Virtues of a good breakfast long 

before the Nutrition Canada information was available. ~xactly upon what 

they basèd their recommendations is not alear. 

The Nutrition Palicy for Québecers1 was established following 
~ -.. --... 

the Nutrition Canada Survey (Ministère des Affaires Sociales," Québ~c, 

1977). !ts firs1; objective inc'lJUdes a speeifi,c 'reference to breakfast 

when the authors state the need " ••• to stress the importance of a proper 

breakfast." V~bal communications with a member of the study committee 

to define Québec's nutrition policy did-not yield a ~efinition of the 

term ''proper breakfast". " 

~ tae process of extensive laboratory studies in the United 

states, specifie recommendations as to the size and the'composition of 

the breakfast Meal were established (Tuttle, Wilson et al., 1949; Tuttle, 

Da.um et al., 1950; Daum, Tuttle et al., '1950; Tuttle, Daum et al., 19.52; 

1'uttle, 'Daum et al., 19.54). The influence of this meal on physiologie' 

responses was clearly shown by their experiments which involved sUbjects 

representing a wide range of age groups of both sexes. 

, 
1 Une Politique Québécoise en Mati~e de Nutrition. 
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Large-scale quantitative assessments of the impact of nutrition 

on work capacity are difficult to make d.ue ta the large number of variables 

\ thà.t need to be considered (Kraut', 1972). In order to ascertain when pro-

duction becomes limited by nutrition, at least one test period has to show 

undernutri tian. During the Second World War this researcher studied 

1nduatr1al workers in Germany. Work :performance was in close correlation 

with the intake of calories. When considering the regulatory mechanisms of 

energy needs Kraut and. K~rbel (1976) concluded that "II: thè' -oost import-
,...,.~ ..... 

ant condition of performance 1s an adequate nutritional statua." ThèJ:.e i6 
J 

, general agreement as to the negative impact of undernutr1tion on work out-

put (Kraut, 1972; Parizkova, 1972; Buzina, Horvat et al., 19~2; El 

Batawi, 1972). However, the harmful effects of overnutrition on work per

formance seem less weIl documented (parizkova, 1972; Shephard, 1974), 

Industrialization has resultéd in a steady decrease in energy 

expendi ture due to 'mechanization. Non-Qccupational "energy expenditure 1s 

often higher now than that during the work-Ùme (Wirths, 1972). Obesity 

1s cammon aInOng Canad1an adults (Health and Welfare Canada, 1973). This 

may weIl affect industrial aëtivity as the leyel of obesity was found. to 

be directly related to a decrease in work performance (CQnsolazio, 1972). 

The eating patterns of Canadian adult males were extensively 

studied as part of the Nutrition Canada Sur'Sey (Health and Welfare Canada, 

1976). As weIl, studies organized for specifie purposes, e.g., heart 
.,.-:,.j ~ 

studies, have focussed on adult males (Woolc~tt, 1979; Chorostecki, rl~980). 
Ho~ever, little seems known about the eating habits of industrial workers 

in tbis country, or about the impact of their diets on work output. 

Labour does not appear to have explared the importance of food 

. habits on the health of the industr1al worker. In fact, unions have 

~ 
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, 
tra.dit~onal1y focussed their attention on health and safety matters re-

lated to the enviro~ental hazards of work and reeent legislation ih 

QuéQee refleet·s tha~ c~ncern. 1 Bill 17, passed in 1979, cle~ly estab

Ü.shes every worker' s 'right to working conditions that respect safety and 

phlsical well-being. The (l)nly reference to the meals (J)f the employees 
." 

demands "... tha ~ ~~als be ea ten in sani t~ '3. ua.;rters at' the workplace." 
,r> 

} 
This, thesis is, first, an attempt to describe food habits of a 

seleeted ~{P of industrial workers iri Q.uébec. Second, it ls a study of 
, 

the workers' opinions about the relationship between breakfast and work 

capaeity, and the nee~ for nutrition education programmes at work. 
~, 

... 

1 'Assemblée Nationale du Québec, Bill 17, 1979. 
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II LITERATURE REVIEW 

The primary focus of this li terature review is the food intake . 
patterns of Canadian adult males in general, industrial workers in par- " 

ticular and the impact oof the breakfast meal on work performance, mental 

well-being and the incidence of accidents at work. 

Several computer searches of the 11 terature fail9d ta reveal 

publications in English concetning the dietary habits of industrial 

warkers. These searches employed. key words such as: nutrition, human 

nutrition, nutritional status, diet, food intake, eating pattern, meal' 

pattern, food d.istri~ution, food habit, dietary habit, ·fasting, calorie 

requirement, energy need, energy requirement, energy expendi ture, break-

fast, safety, occupational health, ~ndustrial work, shi ft work, work -

capacity, work output, labour productivi ty, industrial emplo'y, industrial-

ization, work correlation, occupational group" industrial catering, 

factory feeding. At the saroe time, several government depa.1!'tments and 

organizations werè coptacted. to seek out their knowledge on the relation

ship between the health and performan?e of industrial workers and their 

food habits. The following were contacted between January, 1981 and July, 

1981 : 
~ ) 

Miriistère des Affaires Sociales, Québec 

- National Department ot; Health and Welfare, Ottawa 

- Canada. Department of Labour, Ottawa 
, 

The Canadian Labour Congress, Ottawa , 

- The International Labour Co~ess, Geneva, Sw1tzerland 

- The United Steelworkers of America, Pittsburgh, Pa., U.S.A. 

- The DepartIll:ent of Industrial, Relations, McGill University, Montreal 

- The Department of Epidemiology and Heal th, McG:Lll Uni versi ty, Montreal 
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- The Department of Human Nutrition, ~cultura+ University, Wageningen, 
1 i 

The' Netherlands 
Il 

The American Health Foundation, New York, U.S.A. 

- 'National Center for Health Statistics, Hyattsville, :,r1Q.._,' V.S.A. e -~' .~. 

- Voorlichtingsbureau VQor de Vo eding , 's Gravenhage, The Netherlands ' 

vs Services, Toronto (Industrial catering company) 

- Metropolitan Life Insurance Company, New York, N.Y., U.S.A. 

- The Donwood Institute, Toronto~ 

Of these, only the Voorl1chtings Bureau voor de Voeding in the Netherlands 

was able to suWly. any useful referrals. The li terature review ls Hmi ted. 
4> 

by the apparent lack of 'publications on the impac~ of diet on the output 
? 

of workers in industrlalJ,y developed countries. This review of' the il t-

erature encompasses: 
, 

Ir):formation available on the diet of healthy Canadian adult males 

- Some dietary characteristics of male factory workers 
1 

- The effects of the breakfast meal on physiologie response, mental per-

formance and the incidence ~of accidents at work. 

A. THE D~ OF HEALTHY CANADIAN ADULT MALES 

1. Levels of enetgy intake 

The Can8.d.ian Federal Government conducted an extensive survey 

of the nutrl'tional status and dietary intake of the population between 

1970 and 1972 (Health and Welfare Canad.~, 1973). Melre than 14,000 Can

adians participated in this study including 2221 men aged 20-64 years. 

. " 
The 'survey included médical and dental examinations, biochemical evalu-

ations of blood and urine, anthropometric measurements and food intake 

studies. Persons from va.rious income, levels were included., but occupations 
'. , 

'. 



1--..:l.Wi----- __ .- _~ __ -.-r._-'o. _____ ... --~- ... --- -

f 

. . 
( 

6 

were not identified. The eating patterns of the participan-ts are des

cribed in the Nutrition., Canada Food Consumption Report (Health and Welfare 

~ Canada, 1976). It divides the adult males ih. tlu'ee ag~ groups: y.oung men 

(20-39 years), middle-aged men (40-64 years), and those 65 years and older. 

The latter group is not considered in this review. Mean daily energy in

take of the yoUng men was 15.1 MJ, 18.0% abo~e the Dietary Standard for 

Canada recommendation of 12.6 MJ per day (Health, and Welfare Canada, 1975). 

Middle-aged men consumed 11.1 MJ per day, 1.0% below the recomme~ded amount. 

A recent investigation of the diets of 195 adult male office and 

management employees' of an 1nsurance company in Waterloo, Ontario, re-

vealed a mean energy intake of 10.6 MJ per day. Mean age of ~he sample 
. + . 
was 37.7 - 11.7 years (Woolcott, 1979; Chorostecki, 1980). Consistent 

with the findings of the Nutrition Canada study w~s the observation that 

younger men within this group consumed more food than older'parficipan~~ 

q.id. 

2 •. pattern of intake throughout the day 

.; 

Seventy percent of young men participating in the Nutrition 

Canada survey consumed sorne food before 0900 hours in the morning (Health 

and Welfare Canada, 1976). The energy contribution of food consumed before 

this hour was only 9.&fo of the daily total: Among the middle-aged men, 

78.0% of the sample consumed an average of 12.7% of the~daily energy by . , 

0900 hours in the morning. Men of both age groups consumed approximately 

half of the total daily calories after 1700 hours. In terms of work per-
// 

/ / 

formance, the ideal contribution of breakfast to total daily energy intake // / 
, //// / 

is proposed ta be considerably higher by several researchers (Tuttle, Da~/ / 
~ // /. 

& i!l.., 19.52, Cereal ):nstitute Inc., 1962). They suggest 2 5.0% a~ /., _ ./ 

/ 

1 
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guideline, while others eonsider 15.0% to be reasonailie (Bouterse-van 

Haaren,' Onnew~er' et al., 1975). 

Frequency of 'eati~ ,is 'not reported in the Nutrition Canada 
1 

Studies. Chorosteeki (1980) reports a wide range of me!'LI f~equencies in 

a study o,f male office workers: of 195 participants, J1 consumed two to 

three meals daily, 62 reported eating four meals, 59 men took five meals 

per day, while 4J indicated a meal frequency between six and eleven meals. 

Any food consumption of 1. 7 MJ or more was considered as a ~eal. oo.ly 
" .. 

calorie intake increased as meal frequeney became higher. 

An i.nvestigation of the food habits of 217 male workers in 

.", Windsor, Ontario, revealed that meal frequency was affected by shift work 

(Maxwell and Robitaille, 1978). Day shift workers tended to eat more 

often than ~hose on the afternoon or evening shifts. Caloric intake of 

the dietS' was not re.poned. Arnong the Windsor subjects 48.0% of the mid-
o 

night shift workers were identified as regular drinkers, i. e., drinking a t 
'. 

least three Umes per week, while 50.0% of the afternoon shift workers and 

.59.0% of the men on day shift drank regularly. Beer Was the beverage of 

choiee for 80.0% of the men, while 12.0% too~ wine. Only 8.0% selected 

hard l,iquor. Daily be,er eonsumption amounted ta two to three bottles for , 

midnight shift workers, three to four bottles for day shift workers, and 

five to .six bottles' for those working the afternoon shift. It was found 

that 10.0% of the regular dri!,)kers skippe.d some meals when they drank. 

Milk ~ducts, fruits and vegetables were often lacking in the diets of 

these men. 

J. Percentage contribution of protein, earbohyclrate, fat and aleohol to 
total dailv energy intake 

When comparing the relative contribution of the energy-yielding 

nutrients in the diets of young and middle-aged men partieipating in the 
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Nutri tion Canada Survey, i t was found tha t the various sources of energy 

were almost identically distributed for bath groups, Mean contribution of 
• .1 q 

protein to energy was 14.1% fOIl bath gr,?ups. The younger men obtained 

41.1% of daily energy from fat, the middle-aged men 39.8%. Carbohydrates 

contributed 41.6% and 42.8%, respectively, to daily energy intake. Re-

];Orted aIcohol consum'Etion accounted for approximately 4.0% of theF'calories 

in bath groups. 

Si~lai:: :f1ndings were reported in a study of 195 male office 
\ ( 

and management eriÎployees (Chorostecki, 1980). Average protein intake of 

those men contributed 1.5.0% of daily calories, fat aycounted fer 40.0%, 

cà.:rbohydrates supplied 4).0% and alcoho~ ).0%. As adults advance in age 

the energy value of the diet tends ta decrease (Health and Welfare Canada, 

1976; Chorostecki, 1980). The percentage contribution of the energy-

yielding nutrients seems little affeeted by the actual energy level o~ 

the diet in both studies. 

Af'ter~reviewirrg the Nutrition Canada results with respect to 

diet-related health problems, the Québec Social Affairs Department dêvel

oped a Nutrition Poliey aimed at improving the health status of Québecers 
/ 

(Ministère des Affaires Sociales, Québec, 1977). The objectives stated in 

this document include specifically'a 25.0% reduction in fat consumption 

and a .50.0% reduction in sugar intake, coupled wi th a higher conswnption 

of Jomplex carbohydrates. The Nutrition Pol~cy offers no specifie sug

gettions to lower protein intales, even though current dietary"Praetices 

faveur a protein intalee far in excess of the Canadian Standards (Heal th 

and Welfare Canada, 1975). 

/ 

" 

i " 
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4. Nutritional adequacy of the diet of adult males in Canada 

The Nutrition Canada Survey used a 24-hour dietary recall to 

establish the,nutrient intakes of _the subjects. Results of the study 

showed that mean nutrient 11ltakes were adequate for young men, while middle-

aged males sometimes lacked thiamin, a vi tamin of the B-complex. The 

apparent low blood levels of folate were later found ta be in error 

(Health and Welfare Canada, 1976). 

,Mean nutrient adequacy in a group does not guarantee adequacy on , 

the indi vidual leveI. Evidence of tbis can be found in a recent study by 

Chorostecki (1980). This researcher found li ttle reason for concern when 

mean nutrlent lntakes for a group of 195 men were reperted. However, 

65.0% of the subjects wer~ deficient in Vitamin A intake, almost a third 

of the men were short of calcium in the diet and half of them were found to 

consume inadequate amounts of thiamln. Smaller numbers showed deficient in

takes of tfboflavin, vitamin D, iron and vitamin C. 

Obesity, as judged by anthropometric measurements, W.;3.S foUlfd in 

more than half of the adult males participating in the Nutri;tion Canada 

. study (Health and Welfare Canada, 1973). J 

(: 
A stùdy../of 217 Ontario me~ concluded that only 19.0% of the sub-

jects interviewed consumed adequl!te diets (Mq,.xwell and Robitaille, 1978) • 

., 'lt." 
The methodology appliea,'in this ~'tUdy differed considerably from investig-

ations disoussed previo~iJ.y •. ~ ell and Robit_Hl. established adequa.cy 

of diet according to the n)..lJllber 0 food portions conswned wi thin each of 
J 

the four food groups of the Canada F<;>od Guide (Health and Welfare Canada, 

1977). I~ vidual nutrient intakes were not calculated in this study. Less 

than one-third of the subjects consumed adequate arnounts of fru! ts and 
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vegetables even though tffis study was conducted during summ~r months, when 

o su:p:pl1es are generally plentiful. Many men percei ved milk, te be no longer 

needed in the diet of adults. They replaced this beverage by ~ubstantial . 

amounts ot bee~ •. This stuQ.y conclud.ed that the adequacy of the diet im-
~t_-

proved as meal frequency increased afuong day- and afternoon-shift workers: 

58.0% of the day-shift workers consumed. three or more meals per day a~ 

18.0% of them met the requirements of a "complete diet",. defined as' a food 

intake which includes at least the Canada Food, Guide recommendations for 

adtùts ip aU of the foUr food groups. A further 33.0% consumed adequate 

amounts in three out of the four food groups. Just over 40.0% of the 

afternoon-shift workers ate three or more meals per day. Of,these, only 

14.0% obtained.a complete diet,/another )1.0% were adequate in three 

areas. A surprising observation was made wi th respect to midnight-shift 

workers. Most of the se men brought their meals from home, as company 
<J 

cafeterias and ;t'ast-food outlets are closed for most of their working 
, 

hours •. It was found that )0.0% of these men consumed complete diets and. 

another 35.0% consumed adequate amounts in at least three out of four food 

groups. 

B. SOME DIEI'ARY CHARACTERISTICS AND roOD CONSUMPTION PATI'ERNS OF MALE 
FACTORY WORKERS IN INDUSTRIALLY DEVELOPED COUNTRIES. 

1. Energy level cf the diet 

The indi vidual' s energy needs are determined by the accumulated 

~equ1tements for basal metabolism, specifie dynamic action of food and 

muscular activity (Pekkarinen, 1972; Shils, 1979; Consolazio, 1972). 

Automation in industry has lowered the energy requirements of work to the 
"il' 

point where non-occupational energy expendi ture is higher for many workers 

than that used for job related activities (Wirths, 1972). 
, \ 

) 
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In countries where food supply is plentiful calorie adequacy ls 
~ 

often surpassed, resulting.in obesity amongst the population (Health and 

Welfare Canada, 1973; Luyke'n and Leegwater, 1978; BrqJ.swijk and van 

Ramshout"1978). The mean energy intakes of male industrial workers re-

ported by researchers in lndustrially developed count~ies vaxy from 9.7 MJ 

in Finlând (Harju, 1977) to 15.9 MJ in the Netherlands (Luyken and 

Le egwater, 1978). Energy intake in excess of need, was common in Dutch 

workers employed by the Ford.-Nederland automotive company: 52.6% of the 

voiunteers in a nutrition survey were found. ta'be obese as evidenced by 

skinfold measurements of subcutaneous fat (Luyken and Leegwater, 1978). 

An investigation involving 200 male workers in an automobile 

aS!3emb;Ly plant in Belgium found very high caloric intakes as well 

(Hend.rikx and Lombaerts, 1970) • Wurkers bringing their lunch fram home 

consumed 1.5.4 I?"daily compared. to cafeteria users with an 'average of 13.8 

, ID' per day. The only Cana4ian nutrition study of autolllOti ve workers t;ails 
/ ' ,) 

:7:;~rt the 7c/ rn:take of the subjects (Maxwell and Bobi~a.1lle, 

eo,struction workers living alone in Zagreb, Yugoslavia, were 

reported tb have difficul ty meeting the"ir energyrequirements (Buzina, 
, . 

Horvat et al., 1972). Their fellow workers who had their families well 

settled in the City, or those who commut~ te work from the farming 

villages around the city, did not experience similar pro blems. , 

Inadequate calorie intake does not appeax ta be commaf:l in adul t 
Q 

Canaàian males' (Health and Welfare Canada, 1973). Obesity, as judged by 

ponderal index (H trrW ), was found in more than half of the adul t males 

who participated in the Nutrition Canada study. 

l ' 
1 

1 ~ , 
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2. Proportional contribution of protein. carbohybates. fat and a1cohol 
to daily energy intake of industrial workers 

Remarkable similari ties are found in the proportional contrib-
.1* .... , 

ution of the energy-yielding nutrients to daily e~gy intake in all,but 

one of the studies reviewed. 

Protein 

The percentage contribution of protein ta energy varied from a 

low of 11. 8% in automotive l'lorkers in Belgium (Hendrikx and Lombaerts, 

1970) to a high of 14.1% in Finnish industrial workers (Harju, 19770)'-

The Nutrition Canada Food Consumption Patterns Report (1976) shows that 

Canadian adult males also receive 14.1% of daily calories from proteine 

Pekkarinen (1972) observes that 'the proportional intake of protein is 

usually the sarne, irrespecti ve of the level of physi~~ 
-~ . -------calorie lntake" in countriesWflerefood supply is' plentiful. Protein 

---
deficiencies are thus uncomman l'lhen adequate food is available. One eX

ception t~ this general rule was faund in a study involving 400 construction 

warkers in Zagreb, Yugoslavi,:- (Buzina, Horvat et al., 1972). Here the in

vestigatars observed that 30.0% af the young workers who were living alane 

in the city did not meet daily protein requirements. The diet af these 

wo~ers, aged. 24-39 years, l'las fatll'lCb ta be inadequate with respect ta 

several other nutrients as weIl. Absenteeism due ta illness was 

very higJ;l in this group. 

Fat contributed 38.2% af the daily calories in the diet of 

Finnish industrial warker~ (~ju, 1977), whlIe Belgian warkers we;,;.e re-

ported ta obtain 44.5% of daily energy from fat (Hendrikx and wmbaerts, 

1970). In their study,cafeteria users cansumed Iess total calories but 
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relatively more fat than those bringlng a lunch from home. The Nutrition 1 

, 
Canada findings show a fat intake of 39.8% among middle-aged men and 41.1% 

\ q 

for ~-39 ye~-old males. 

Carbohydrates 

Dtitch industrial workers were found. ta ob tain 39.0% of their 

energy from carbohydrates (Luyken and Leegwater, 1978). Harju (1977) 
\ 

reports prop?rt).onal contribution of this nutrient to, be 47.7% in Finnish 

workers. Canadian adult males are reported to obtain about 40.0% of their 

calories from carbohydxa,tes (Health and Welfare Canada, 1976). The low 

fibre content in the diet of Canadian men suggests that a large proportion 

of-±he-caroohYdrates consumed are highly re!ined. ---------- ~. 

Alcohol 

Alcohol contributed from 3.2% (Hendrikx and lombaerls, 1970) ta 

6.0% (Luyken and Leegwater, 1978) of the calories in the diets of industrial 

workers. When, Maxwell and Hobitaille studied the diets of 217 Ontario 

auto ro ti ve wo~ers, they found the majari ty of the men to be regular 

drinkers. As noted previously, the proporlional contribution of the 

nutrients could not be calculated from the data in this study • Nutrition 

Canada reported alcohol to malee up approximately 4.0% of the daily calories 

in the diets of Canadian males. 

Cl 

]. Breakfast habits of male factor] workers and their impact on food 
intake during the rest gr the day 

/ -

The Nutrition &ad.a Food Consumption Report (Health and Welfare 

Canada. 1976) slv-ed tk.t' """" people i~ thie country e1ther omit ,breakfast 

entireIy,or eat a ~. small meal in the .morning. ,No info~mation could be 

fourd on breakf t pattern./ractory workers in Conada. Maxwell and • 

Robitaille ( .,?-8) reporte!that 58.0% of the day-shift workers in their' 
/ 

/ 

/ 
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study consumed three or ,more meals per day, compared to 42.0% of' the after

noon-shift workers and. only 38.0% of those working the midnlght shift. It 

was not specified in their report which meal was skipped most of'ten. 

Bou~erse-van Haa.ren, Onneweer, et al., (1975) suggested that the 

fre'luency of breakfast consumption among faetory workers in HQll~ W'as' 

influenced by shiftwork, age and marital status of the subject. Young, 
V 

unrnarried men appeared to miss breakfast more often than older and/or 

married :participants in their study.· Thi? ,per cent of' "early shift" 

workers (their working hours are from 6: 00 A. M. to 2 :00 ·P. M.) reported 

never eating breakfast, ~ompa.:red to twepty percent of those working the 

• "regular shift." 1 Out of 51 early-shift W'orkers in this study, 43 con-

sumed some food at W'ork bef'ore lunch while only 25 of the regula.:r-shift 

. W'orkers reported snacking during the !JlOrning. Non-breakfast eaters were 

found to eat' larger snacks during the morning. 

The omission of breakfast was a common practiee among automoti ve 

workers atl the Ford-Nederland factory as weIl (Luyken and 1eegwater, 1978). 
'~ 

Specifie figures are oot gi ven, but the investigators observed that many 

workers replaced breakfast wi th a me al cantaining the typical Dutch break

fast foods ft (bread., chees~, cold cuts, ~everage) early during the working 

hours. The researchers accepted this as an ..acceptable alternative • 

• Tuttle and Herb8~ (19,60) con,ducted experlments on the effect of 

~ the midmorning meal on work capaci ty among a small group of industrial 

workers who omi tted breakfast during some of the experimental periods. The 

data seem to indicate that work capacity is higher when an adequate break-' 

fa~t is con~umed. It would. appear from their two-year 
i ' 

experiments 

1 Working heurs were net specified. 
o 

-.' 

, 

'- f. 



( 

.-

15 

that a mid-morning meal cannot adequately replace a breakfast meal. It ls. 
> 

also interesting to note that the addition of a mid -morning meal te an 

adequate breakfast resulted in no advantages 'as far as maximum work output 

was concerned. 

Maurice Sh11s (1978) cites the Hawthorn @xperiment conducted by 

Roethlisberger ~ Dickson (1946) to malte the point that factors other 

than food may be responsible for changes in work output. In the Hawthorn 

experiment, when women enga.ged. in as~embling tele~t;ones were gi ven extra. 
. -

snaèks, their output increased; however, when only a rest period was 
, c 

r 
given without food, their output also rose. The researchers concluded that 

recognition by the workers that management was concerned about the well

being of the employees was an important general factor influencing work 

output. 

>,' (i)f 
C. ,:"l'HE EFFECT OF THE BREAKFAST MEAL ON PHYSIOLOGIC RESPONSE, MENTAL 

PERFORMANCE AND ON THE INCIDENCE OF ACCIDENT$ AT WORK 
a 

At the first International Symposium on 'Nutr:\'tion and Work, 

Consolazio stated: '~ork capaçity is dependent on many factors, 'including 

physical condition, technical skill, coordination, muscular strength to 

overcome a gi ven' load, motivation to perlorm at th~ best of one' s abili ty, 
-. 

limitation of "aIl the inhibiting psychological factors and optimal 

nut~i tion. " Of" all these factors adequate nutri tional stattis is the most 
.'" " impOrtant condition of work performance (Kraut and. Korbel, 1972). 

The body needs to be suppllSd. regularly with.energy and. nutrients 

te \cover the requirements of basal metabollsm, pbysiCaJ. acti vi. ty, growth and 
1 \ l 'il n " 

nutrie~t losse~ (Hamilton and Whitney; 1979; Robinson, 1978; Fleck, 1~81; 

~I 
V 

o 
\ 
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Kreutler, 1980). A number of well-controlled studies demonstrating the 

relation between breakfast and work performance were performed by Tuttle . . 

and co-worxers between 1949 and 1962. Breakfasts of different size and 

composi tion we,re used in these stUdies. Several .,experiments were done as 

weIl to measure the effect of the omission of the breakfast Meal. 

e 1. The effect of b~eakfast on physiologie !esponse 

, 
Specifie tests are commonly used to register physiologie changes 

resulting from stress caused by experimentally altered food consumptlon 

patterns (Tuttle et al., 19.52; ~ent-Keiles, 1949). Frequently used tests 
, , 

include neuromuscular tremor magnitude, maximum grip strength, grip strength 

endurance, ~mum work rate, maximum wo~k output, oxygen required to do a . . 
specified amount of work, simple and choice reaction time,cnanges in blood 

~ugar levels. A brief description of these tests is included as Appendix 

A. Some investigators record subjective findings as weIl, for example: 
", 

hlmger, wea1mess, headache, degree of well-being, changes in behaviour or 

in attitude and in scholastic achievement. 

During the experiments a variety of breakfast regimens were 

used. The "basic breakfast" used was a me al providing one-fourth of the 

daily energy and protein'requirements and consisting of common br~akfast 

foods such as fruit, cereals with milk and sugar, buttered toast with 

. jelly, eggs, milk. Coffee was excluded. To compare physiologie responses 

following breakfasts of different s+ze and composition, the experiments in-

cluded a "heavy breakfast" (60 per cent more calories and protein than the 

basic breakfast), a "llght breakfast" (providing 60 per cent less calories 
Il 

and protein than the 15asic breakfast), a lOll-protein breakfast (providing 

100 per cent of the calories but only 40 per cent of the protein found. in 

, the basic breakfast). • Further experiments were done when only black coffee 
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was provided in the morning or when the subjects co!!sumed no food nor 

drink at all; The influence of size.and content of the various breakfasts 

on phy~iologic responses was studied in healtby male and female sUbjects 

over a widè age range (Tuttle, Daum ~ al., 19.50; Daum, Tuttle ~ al., 

19.50; Tuttle, Daum et al.,' 19.52; Tuttle, Wilson et al., 1949; "Tuttle, 

Daum et al., 19.54; Steele, Clay ton et al'., 19.52; Orent-Keiles and 

Hallman, 1949). It was Qbserved that individuals of different" age groups 

react in similar wa;ys to some qf the tests while showing opposing findings 

in other tests. 

Choiee Reaction Time 

On the basis of mean results, the omission of breakfast did not 

seem to affeet Choiee Reaction Time in young school boys (Tuttle, Daum 

et al., 19.54) or the elderly (Tuttle, Daum et al., 1952). Young women, dn 

the other hand, were found ta show significantly increased Choiee Reaction 

Time when no breakfast vas consumed, or only black coffee vas taken, com-

pared to the results on a"basic 6oa-calorie meal in the morning. 

Neuromuseular Tremar Magnitude 

Most subjeets studied recorded a signific~t increase in neuro-

muscular tremar magnitude as a resul t of the omission of breakfast, or the 
'--' 

consum;ption of black coffee only, compared to results obtained following a 

basic breakfast. Only young boys seeméd: ~fected by the omission of 

~-breakfast. 

.. 

Maximum Grip Strength and Grip Strength Endurance , . 
These te~s were done only in young boys and in men over sixty. 

The old men did much bette~ in both tests when a basic breakfast had been . 
( 

consumed, while young boys seemed. unaffected by a lack of food in the 

morning. 

! 
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Maximum Work Output 

This test was includ.ed for subjects in various age groups. The 
J _ 

results were similar in a11 groups and. demonstrated c,learly t~t work 

capad ty suffers severely when no breakfast is consumed. In a group of 

old men this test was ~eplaced by one registering oxygen r~uirement for 

specifie, short-term, light work. ":!-,hose having "Consumed. a basic breakfast 

required less oxyten than the men who had had no food during the morning. . , 

Maximum Work Rate 

Maximum work rate was reeorded for the s.ehool boys only. Skip-

ping breakfast reduced the maximum work rate in aU sUbjects, for some by 

as much as 30.0%. 

Identical physiologie-response exp~riments with young men and 

young women led investigators ta conelude that men react to the omission 
~ . 

of breakfast in a more pronounced way than women: sev~re fatigue reaetions 

followed strenuous work. Dizzi~ess, nausea and vomiting were common among 

the men, who also compained frequently of hunger (Tuttle, Daum et ~., 

1950) • 

A protein-rieh breakfast causes the blood glucose to remain 

above the fasting level longer than a meal ~rov1ding mainly carbohydrate 

and. fat (Addison, Tuttle et al., 1953; Orent-Keiles ahd Hallman, 1949) • . --
, 

It was found that the blood glucose of young men and women who had con-

sumed 22 ta 25 grams of protein at breakfast remained above the fasting 

level three and one-half to four hours., ww-protein meals, high in 

carbohydrate or fat, raised the blood sugar above the fasting level for 

two and three hours, respecti vely • The sustained higher blood lilugar 

levels and the accompanying sense of well-being seemed 
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' .. 
to be related more ta the quantity of protein in the meal than ta the 

calorie value (Orent-Keiles and Hallman, 1949). Nine womèn laboratory 

workers served as volunteer subjects in a two-year breakfast stUÇy b! 

these researchers. Light meals composed of commorl breakfast foods pro-

vided varying ampunts of calories and. protein. The smallest meal con-

sisted of black coffee, only, the large st one proVided 25 grams of protein 

and about 750 kcalorles (3.1 MJ). During a three-hour test period: 

immediately following the breakfast meal, those consuming only black coffee 

'experienced a fall in blood sugar below the fasting level. Common com-

plaints included headache, hunger, weakness and lassitude. Breakfasts 

containing 1-17 grams of protein and 360-520 kcals (1.5-2.1 MJ) caused a 

rapid increase in blood sugar fram the fasting level and a return to this 

level in three' hours, Breakfasts containing 22 grams of protein and about 

500 kcals (2.~ MJ) caused a'slower return to fasting blood sugar levels 

than a meal of' the same energy value but low in protein. The quality of 

the protein consumed appeared to be less important than the quantity 

(Coleman, Tuttle et al., 1953). 

An interesting observation is made in a study of fifteen teenage 

girls (Ohlson and Parente-Hart, 1965). It was found that giTls selecting 

a hl.gh-protein breakfast consumed almost one-third. less sugar and 10.0-20.0% 

less energy daily than those eating a lower-protein meal in the morning. 

The size o~ the breakfast meal did not seem ta impaqt on the 

performance of scheol b9YS in the late morning hours (Daum, Tuttle et al., 

1955). Male college students, on the other hand, did not react favorably 

to a 1900-~alorie (4.2 MJ) breakfast and recorded substantial~ decreased 

work output when compared to a basic 600-calorie (2.5 MJ) meal '(Tuttle and 

Daum, 1952). Tremor magnitudes were increased as a result of' the heavier 

) 
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Meal and some complained about nausea and vomiting. Oxyg~n requirements 

were higher in older men when a heavy breakfast was consumed and Choiee 

~action Time was also negatively affected (Tuttle, Daum ~ al., 1953). 

These results suggest that a breakfast which supplies ~ubstantially more 

than 25.0% of total daily energy requirements may not be beneficial tq 

adUlts. 

The effect of the midmorning break on maximum work output of 

f~ctory workers was investigated by Tuttle and Herbert (1960). Test 

periods included: no breakfast and no midmorniIl€; snack, no breakfast plus 
,4,. 

a '~dmorning snack, breakfast plus a midmorning snack and midmorning snack 

only. Results indicated that work output was consistently lower when no 

breakfast was consumed. When a midmorning snack wa~ added to an adequa.te 

breakfast, this addition added ndthing to the work capaei ty of seventeen 

out of eighteen men. The sarne midmorning Meal, glven to subjects omitting 

breakfast, did improve the work éapaci ty in almost half of the particip-

ants. The authors conclude that fox optimum work capaeity an adequate 

breakfast ls of more value than a:ny other food intake pattern used during 

these experimert:!;.s. 

2. The sffect of breakfast omission on mental performance 

The relationship between diet and work capacity is a complex 

one. Few stUdies have been done on the effect of breakfast on mental 

efflcleney, possibly ~ue te the difficulties involved in assessing mental-
. 

efficiency in quantitative tems.' 

Richards (1972) conducted mental performance tests with a group 

of eighteen laboratory workers. Nine of the subjects habitually omi tted 

breakfast prior to the experiment, while the other nine were used to eating 

a moderate Meal in the morning. During the first test period the particip-

" 



., 

- ( 

-, 

21 

ants followed their previous~y establlshed breakfa? routine. 

tests were arranged SC that each of the partJ:9ped{'ts performed 

Subsequent 

the four 
,. 

mental-skill tests (visual-search test, short-term memory test, error

vigilance test and coding test) twice -after having eaten a standard 4.50-

calorie (1.9 MJ) breakfast and twice without breakfast. Richards found 

that changes in the test resul ts could not be attrtbuted to altered eating 
J' U 

patterns. The researcher suggested that the influence of stress due to a 

de part ure fram previously e'stablished habits may have been a factor when 

lower scores were obtained in some tests. Increased famill~ity with the , 

specifie tests was thought to be responsible for hi~~er scores in some 

tests as the experiments proceeded. She further concluded that the 

occasional departure from the normal dietary routine was more harmful than 

the habi tual omission of breakfast. 

In another study, carrieçl out by Orent-Keiles and Hallman (1949), 

to establish the relation of different 0 breakfast meals to blood glucose 

~evels, it was observed that unfav6rable subjective symptoms such as hunger, 

weakne~s, headache and lassitude were often reported when blood sugar 

levels were low as a result of a non-calorie breakfast consisting of black 

ceffee only • 

. Chilciren 
1 

Tuttle, Daum et al., (19.54) made a subjective evaltiation of the 
, 

academic performance and of behaviour in school children omi tt,ing break:-

:fast. Teachers' observations and academic records were used to measure 

Àttitudes and,scholastic performance of twenty-five boys ranging in age 

:from twelve to f'ourteen years. At the conclusion of seventeen weeks of .. 
t 

testing it was the consensus of the school aùthorities that the omission 
1 

of breakfast had a defin1tely detrimental effect on the behaviour of the 

boys and their academic progress. 

J' 
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J. The impact of the omission of breakfast on accident incidence. 

t 

Evidence of the effect of breakfast omission on accident incid-

ence is extremely scarce. Only one study addressing ,this topie could be 

f01.Uld. 

Metabolic requirements of work, diet and accident incidence of t 

fifty-seven forge workers were investigated by Brooke, Toogood et al. 

(1980). It was found that the men wer~ often overnight-fasted at the start 

of work. Over the day, ensrgy intake followed a llnear function wi th time, 

but high energy expendi'ture was confined te the first nine hours of the 

working day, creating an imbalance between energy intake and output with-

" in the day. When subjects we~e given a dietary supplement of glucose 
1 

syrup early in the working day the incidence of accidents decreased in 

comparison to that for periods when they received a low-energy dietary 

supplement, or to that of the previous four months. The researehers con-

cluded that energy imbalance as a result of poor food-consumption patterns 

led te fatigue, which in turn was r'sponsible for lower work performance 

and an increase in accidents a t work. 

4. - Conclusion 

. 
Relative~ few field studies have been done to observe the 

effects of different breakfast meals on physical and/or mental performance 

r of workers in industrially developed countries. It is difficult to make 
, 

,general assumptions on the basis of the studies reviewed because the stress 

of the environmental settings and of any change per se in established eat-

ing habits may have had an impact on the results t~t is difficult to cal-

culate. Also-, many of the studies presented in this review were conducted 

wi th very small populationsi 
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If one accepts tl),e results of these studies at face value, i t 

woul~ appear that an adequate breakfast may,indeed have a positive effect 

on well-being and work c~pacity. Tuttle a.nd co-workers in partieular did 
", -

find a measurable differenee in several physiologie responses following 

breakfasts of different size and cQmposit+on. Investigations of eating 

habits of industrial workers suggest that many,consume calories in excess 

lOf need. Obesity.ls a cornmon problem among workers in industrializeç. 

'~countries where food supply,is plentiful. On the other band, calorie and 

nutrient deficiencies oeeur frequently in the developipg Countries where 

food supply is inadequate. 

It has been demonstrated that work capaci ty ls lowered when 

calorie needs cannot be met. Canadian data on the dietary habits of 

industrial workers are almost ,non-existent.. In general, findings described, 

in European studies seem to indicate that the nutritional problems of 

industrial workers are similar ta those deseribed for adult males in the 

Nutrition Canada Reports. Therefore,they supply useful information for 

further study in this country. 

\ 
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À STUDY OF FOOD PRACTICES OF A SELECTED GROUP OF INDUSTRIAL 
WORKERS IN QUEBEC 

A. INT RODUcr ION 

The automat~on of production processes in industry has resulted 

in decreased energy requirements for the majority of workers in industri-

ally developed countries (WHO, 1964). ·Recognizing this fact, the FOod and 

Nutrition Board of the National Research Council (U.S.A.) has lowered the 

Re~ommended Dietary Allowances for energy in successive revisions over the 

last two decades (National Academy of Sciences, 1964, 1968, 1974). 

Similar suggestions to lower ene.rgy intake have been made in 

Canada (Health and Welfare Canada, 1975). However, food practices are not 

always adapted to tn,e lower calorie need as evidenced by the extent ot 

obesity found in adults participating in the Nut~ition Canada Survey 

(Health and Welfare Canada~ 1973). 

Beyond the general knowledge which may in part be applicable to 

industrial workers as members of the adult male population, little inform-

ation has been compiled in Canada about their food practices and. in partic-

ular their breakfast habits. It is intended that the present study will 

add to the body of information. J ~ 
It has been suggested that the ze and the composition of the 

breakfast meal have a considerable impact on the industrial worker" s' 

capacity to perform physical and mental skills (Tuttle and Herbert, 1960j 
q 

Cass-Beggs and Emery, 1965). 

Over a period of almost two years Tuttle and Herbert conducted 

experiments in an American industrial plant to study the effect of break-

fast omission on the capaci ty to work. They also checked work performance 

follorlng breakfast meals of various sizes wi th and wi thout mid -motning 

24 
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snacks. Their findings showed a signifi~antly bigher work capacity for all 

subjects whef,l an adequate breakfast wa-s consumed,. than when tbis meal was , 

omi tted. They observed no increase in maximum work output when a mid-
") 

morning snac~ was- added to an already adequate ,breakfast. In only half of 

the subjects omi tting breakfast did the mid -morning snack increase maximum 

work capacity over the fasting level. The reduction in maximum work output 

with no breakfast averaged 28.0% in their sUbjects. In some workers the w 
1 • 

loss exceeded 3.5.0%. Cass-~eggs and Emery (196.5) suggest that " ••• adequate 
\ 

food and drink, at apPl;opriate intervals, caon prevent bOdily states of low 

energy and low temperature which are conducive ta feelings of fatiguel 

distress." When comparing the impact of meals high in protein, fat and 

carbohydrate, they reported that a low energy state and hunger are post

poned longeat by a high-protein meal and least by a hlgh-carbohydrate 'meal. 

They suggested th~t with the existing meal patterns ~f manual workers in 

England Ca small, early A.M. high-carbohydrate meal) a substantial propor-

, tian of these people may have a low blood-sugar level as early as 9:)0 A.M. 

Of the rnanual workers having a mid-morning s,nack, only 17.0% ate anything 

to make much difference in the low energy levels caused by an inadequate 

breakfast. Richards (1972) does not appear in agreement with these find-

ings. She tested mental performance in laboratory workers following a 

standard breakfast providing about 450 kcal (1.9 MJ). This test meal 

was reasonably similar to what was normally consumed by breakfast users 

in the group. This researcher concluded that stress caused by a depart-

ure from the ''normal'' pre-test routine was responsible for the rnajority 

of changes in the performance lev~ls during the experiments. She did not 

JO find any significant differences in performance due to breakfast 

omission. The resul ts of this study point out that one must be careful 

" 
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in making general assumptions of the effects of nutrition on Wbrk per-

formance. 
r 

.... ' }) Cass-Beggs and. Emery (1965) in their studies kso emphasize the 

non-nutritional factors that influence work output of workers such as 

noise, boredom, fatigue or anticipation of fatigue when working heurs are 

extended beyond the regular sbifts. 
&f 

"Consolazio (1972) states tha.t " ••• three basic conditions must 

be observed in order to ma1ntain adequate physical fitness and, work per-

formance: 
Îo J 

(a.) the general unimpaired. physical and mental healtl'\.. of the 

individuall (b) adaptation to and/or control of the environment; and. 

(c) a.d.equate nutrition." In bis opinion, nutrition does nO,t produce a good 

performance, but it helps to sustain it. He further observes that obesity 

interf~es with optimum work performance since it results in a greater 

workload. on the heaxt. In fact, he accepts a direct relationship between 

obesi ty and a decrease in work performance. Specifie experlments to show 

this relationship'are net described in bis review of nutrltional status 

and work-capacity relationships. 

The present study will gather information about the workers' 

, feelings about fatigue, capacity to concentrate on their tasks, changes 

1 n enëtgy levels and temper. 
,\ 

This chapter contains the details of the methodology employed, 

the results of the study and discussion of these results. 

B~~froWGY . 
The sampling units for this study were selected in a multi-stage 

process involving active participation of the Lakeshore Commun! ty Health 
, 

Department (C.H.D.) in Pointe Claire, the employee health service depart-

î 
1 

1 
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ments in a number of industries in the West Island. and the personnel 

directors of the companies involved. 

1 • 
Under Québec la.w the regional Community Health 'Departments (C.H.D.) 

are assigned i number of responsibill ties concerning occupationa.l health 

wi thin their terri tory. The Lake.shore C. H.D. terri tory includes fou:t'teen 

municipal1ties encompassing the Ville St.Pierre-Lachine area on the east 

to the ste. Anne de Bellevue area on the west. 

To appreciate the C.H.D. 1 S role in this study - especially in 

the selection of the sample and their assistance in the survey design -:- i t 

seems relevant to briefly l1st the major objectivesjresponsibillties of 

the La.keshore Community Health Depa.rtment concerning occupational health 

wi thin their teJ;d tory. Theu mandate includes: '. 
- to identify~ quantify and evaluate the ~ealth hazards~in each in.d.ustry 

- te co"msel the employers, the wôrkers and the health services regard-
ing the prevention of oceupational diseases 

- te coordinate the implementation of specifie health programmes for the 
" industries . 

- te develop and. coordinate the resources nécessary for the implement-, 
a""tion of heal th programmes .. 

- to assure at aIl times to the industries, the àvailabillty of medieal 
expertise rega.:rding occupational heal th 

'lY 
to assure the availabillty of the occupational hea.lth staff team re-
garding industrial hygiene " 

- to participate in the application of the rights to preventive re
as~ignment of pregnant or breast-feeding workers 

- to evalu.&te the exposure of contaminants follow1ng the request of a 
worker for compensation due to oeeupational hazaDds. 

The occupational health team of the D.S.C. was asked to assist in the sample 

selection for this study because of their knowled.ge of the industries wi thin 

1 Bill ~7. Assemblée Nationale du Queôec, 1979. 
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the area with respect to current levels qf interest in health-related 

activities. <4 list of ten companies was prepared by members of the 

occupationa+ health team. The community nutritionist at the C.H.U. , 
;' 

volunteered to'introduce the researcher to staff members of the employes 
, , 

heal tH' services at the various companies. This nutrl tionist had 

recently conducted several nutrition-awareness programmes witbin the 
J , • 

territory which proved to be very helpful in making the initial contacts 

with the companies. An information package explaining t~e pUX]Ose of the 

study was distributed to the nurses of the employee healtti services, prior 

to the first meeting in each company. During the introductory visi ts, the 
o 

purpose of the stUdy was explained and the nurses were asked to present 

the request for interviews with thirty male day-shift emplayees ta th~ 

management of their respective companies, for approval. The negotiations 

with management followed and - after three months - resulted in four com-
• a' 

, 
panies accepting the proposaI, two giving a conditional acceptance, ~ 

'" 
four dectalng nat to ~ticipate. One company made its initial agree-

o 

ment to participate subject ta its health department's capacity to re-

crui t enough volunteers; more than thirty responded.. Another company 
1 

limited participation to ten of its employees. It was decided ta conduct 

the pilot stUdy in this industry. After reaching agreement wi th the six 

participating companies, aIl their employees were informed via payroll

'"'€mclosed. letter of the research project, explaining eligibility and oper

ational particulars (Appendices B, C). 

The second phase of the sampl1ng process inv,olved a systematic 
(, 

random sampling of aIl eligible workers wi thin the companies. A table of 

random numbers 'wag used to determine the starting point in this stage of 

the selection" process (Blalock., 1960). Th.i!7ty subjects were selected in 

each of five companies, ten in the company which had limited its particip

ation to that number. TheO selected employees were then invited by nurses 
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'of 1 t f the company health depar ments to volunteer or the stUdy. It was 

again made clear to the workers that the interviews would be conducted 

during workin~ hours and wi thou~ anYI ~ ss of pay. In cases where the 
J 

employee decided not to participate in t,he study, no replacement was made. 

Dillman (1978) warns against substitution whe~ a random sample is sought, 

as it interferes Wi~h the random,aspect of the ~elect1on process. 

Nine subjects participated in the pilot study in which content 
o 

procedures and Ume requirements were éhecked. Upon completion of tbis 

pre-test,the questionnaire was shortened, as the interviews could not be 
B 

comfortably conducted wi thi}l the established hm~ 11 mi t ~f thirty minutes. 

A total of 110 workers in fi ve companies were interview9,li 

between the middle of August and the end of October, 1981. Unexpected 

shift changes, language limitations and non-compllance with eligibility 

rules caused the disqualification of fourteen subjects. 

The wor~rs ~ere ~chedulea for the interviews in cooperation 
, P 

wi th their ~pèrvisors. Availabi11 ty of p~rsonnel and. Ume away from team , 
work had to be é'arefully considered, so as to arrange a schedule that would 

not disrupt the operati~n of the plant MY more than absolutely necessary. . , 

One specifie' objective of the study was to verify the worker's breakfast 

habits on working days. For that reason, no interviews were scheduled on 

Molldays. 
o 

AlI, the interviews were conducted by one fluently bilingual 

nutritionist with extensive interviewing experience with the Nutrition 
) 

Canada National Survey. The 24-hour dietary recall was recorded followirtg 

othe Nutrition Canada Protocol (1970). 
'. . 1 

Food models wera used ta estima te 

serving sizes. A supplementary questionnaire was used ta gather inform-

P" 1 Courtesy of National Department of Health and Welfare, Ottawa. 
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ation about the breakfast habits of the workers and their perceived 

of well-being during the late morning hours. 

/tl 
sense / \ ; 

/ . ,-

The information gathered was then prepared for ..-.try into thé 
. 

computer. Identification codes were designed to allow for a subdivision 
. .-

within the total group by age groups (20-29, 30-39, 40 and older) and. by 
(> 

language (French, English and: other). The dietary data were ~ ac-

cording to the réquiremets imposéd by the ~omputer programme used at 
1 • 

McGill University. The /data bank for this programme ia based prima.rily 

on the U.S.D.A. Handbook No.8 (Watt and Merrill, i963) , modifièd for use 

in Canada and. supplemented by data calculated at McGill University. 

Systematic random checks were performed to audit the data before entry 

'" into the computer. ~isting·S,P.S.S. programmes were modified to allow 

for specifie analysis requirements (Nie, Hull et al., 1975). To study 

the relation betweetlfoqd practices of the subjects and selected variables, 
\ ,. 

the responses to the ~~pplementary questionnaires were analyzed separately 

by age groups, education, and breakfast habits of the su~jects. 

1. 

C. RESULTS 

Socio~emographic Characteristics 
~ 

The population sample consisted of ninety-six male day-shift 
o 

workers aged 20-64 years. They were empl9yed by five manufacturing 

companies on the West Island. of Montreal, in a variety of functions, as 

shown in Table 1. The distribution of the respondents by age, language, 

education and household type, are given in Tables 2 - 5. 
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Table 1. 

, . 

Table 2. 

Table 3. 

Distribution of respondents by job ti tle 
"What 1s YOUX job titlé?" 

Operator, machinist, mechanic 

Inspector, quallty control officer, 
securlty 

Maintenance, plumber, electrician' 

Shipp1ng 

12.5% 

9.4% 

3.1% 

Other (yardman, janitor, general work) 8.3% 

Not ascertained. 

1 (Number of cas~s)' 

( 

Distribution of respondents by age group 
nTo which age group do YOU belong?" 

20 - 29 31.3% 

.30 - 39 21.9% 

40 - 49 25.0% 

.50-64' 21.9% 

100.1~ 

(Number of cases) (96) 

1.0% 

99.9% 

(96) 

Distribution of respondents by language 
"Which language 16 mst often 6poken at home?" 

31 

1 
l· , 

l 
.. j 

1 
1 , , , 

; 

l , 
1 
~ 

,j 



( 

Table 4. Distribution of ,respondents by education 
"How manr rears of schooling did you complete?" 

.3 - 6 years 

7 - 11 years 

12 or more years 

(Number of cases) 

11 • .5% 

65.7% 

22.8% 

100.0% 

(96) 

-J 

)2 

Of those re];Orting less than sevan years of formaI education, 

4.5.,5% l'lere .50 years or older, 27.2% l'lere between 40/and ~9 years of age. 

T~e remaining 27.)% l'las evenly divided between t~e in tqeir twenties 

and thirties. 

Table 5. Distribution of res'pondents br type of household 
"Including yourself t how many are in your household?" 

One adul t only 

Two adul ts only 

One adult and. child(ren) 

Two adults and Child(ran) 

Other 

( ber of cases) 

.5.2% 

19.8% 

7.3% 

36 • .5% 

31.2% 

100.0% 

(96) 

The "other" category l'las made up pred.ominantly of households with more t 

two adul ts. 

1 The pilot study indicated that the cost of food was not a factor 
f-

in food selection for any of the sUbjects interviewed. However, in terms 

of. ul tinta tely planning nutrition edilca tion for ~ndustrial workers, i t 
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seemed imix>rtant to kno';/' ho'lf many persons did contribute to the house

hold food budget. The results are shown in Table 6. 

Table 6. Number of i'ndividuals contributing to the food budget 
"How man! persons contribute ta the- food. budget?" 

One 

Two 

Three 

Four 

Ï'bre than four 

(HUmber of cases) 

49.0% 

)8.6% 

5.2% 

5.2% 

2.1% 

100.1% 

(96) 

2.. Energy intake of the respmdents 

JJ 

The mean energy intake of the ninety-six sUbjects ls shown in 

Table 7. In the same table, the energy intakes of varioua age groups are 

compared~~e Nutrition Canada (Québec) findings (1976) and ta the 

Canadian Dietary Standard (1975). 

J. Protein intake of the respmdents - -

The mean protein "lnta.k.e of the ninety-slx men ia shawn in 

Table 8. Also, in this table, ls a compaxison of protein intakes by men 

of various age groups and. the findings of Nutrition Canada (Québec). The 

protein intake ls a.lso compared ta the Dietary Standard for Canada (1975). 

.. J 
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Table 7. Heans and standard deviations for energy of 96 men and comparisons with Nutrition Canada 
(Québec) findings and vith the ~ian Dietary Standard 

Mean as Mean as 
percent of 

Nutrition Nutrition 

+ Canada Canada 
Mean - S.D. (Québec) (Québec) 

AU subjects !lfJ tN == 96) 
Energy kcal )068 
Energy MJ 12.8 - .7 

Men 20-39 
(N == .52) ! 10e? Energy -kcal 3132 )461 90.5% 

Energy ID 13.8 4.6 14.5 90.5% 

Men 40-(# 
(N - 44) 

:t 1160 
~ 

Energy kcal 2993- ?-?67 108.1% 
+ Energy ID 12.5 - 4.9 11.6 108.1% 

1) Dietary Stapdard for Canadr, 1975, for mates 19-J5 years. 
197.5. for males 36-50 years. 
1975, for males 51+ years.' 

2) Dietary Stà.ndard for Canada, 
3) Dietary Standard for Canada, 

r' 

percent of' 
Canadian Canadian 
Dietary Dietary 
Standard Standard 

)0001 104.4% 
12.61 104.4% 

2700~ 110.9% 
2)00 2 130.1% 

11.3J 110.9% 
9.6 130.1% 

... ~ , ""--'-"~-l-' _ • ..- ,--~"';:"'<..o. ... ~ - ..-
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Table 8. Means and standard dev1a~s for protein intake of 96 men and comparisons with Nutrition 
~ Canada (Québec) :findings and wi th Canadian Dietary Standard 

Mean 

AlI subjects 
(N = 96) 

Protein g 100.9 

Men 20-39 
CN = .52) 

Protein g 112.1 

Men 40-64-
(N = 44) 

Protein g 105.2 

~ 

~ 

± 29.9 

:t 44.7 

± 12.5 

Nutrition 
Canada 
(Québec) 

114.0 

95·0 

, 

Mean as 
percent of 
Nut,rition 
Canada, 
(Québec) 

'-.... 

98.3% 

11087% 

Dietary Standard for Canada, 1975,for males 19-35 years 

Canadian 
Di:etary 
Standard 

561 

56
2 

~~ Dietary Standard for Canada, 1975,for males 36-)0 years and 51+years. 

.', 

_._~ .. JC,.,J:::.. ..... \0> 
~~ ~~ _<'- ~ .. ,_40.,!: ...... ___ .::. 

Mean-as 
percent of 
Canad1an 
Dietary 
Standard 

200.1% 

187.9% 

~ 
\ri 

• 
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For the purpose of this study, aU foods consumed before the 

start of, working hours were considered to be breakfast. Most men started 

work between 7:00 A.M. and 7:JO A.M.; Table 9 shows the relative contrib ... 

ution of breakfast to daily energy ~ protein intakes. A review of the 

li terature suggests that young men tend to pay lesa attention te the 

consUlllption of an a.d.equate breakfast than older workers do (Buzina., Horvat 

et al., 1972; Bouterae-van Haa.ren, Onneweer et al., 1975; Luyken and 

Leegwa ter, 1978), Theix resul ts are th~refore reporled separa tely • 

Table 9. Mean percent age contribution of energy,and protein of 
breakfast to daily totals of male industrial workera 

A1l Men Men 
sl,lbjects 20-29 30-64 

Energy 10.6% 10.4% 11.2% 

Protein 9.4% 9.3% 9.4% 
" 

(Number of (N=96) (N=30) (N=66) cases) 

5. The impact of the size of the breakfast meal on total energr intake 
during the day 

The subjects were divided into three groups of identical size, 

according te the energy content of breakfast. Group l represents the 

lowest reporled energy intakes, Group III.the highest. Mean energy in-

.,,:-11 

takes were then compared. for the three groups. The difference in the daily 

energy intake of groups l and II (small. and IIlOderate breakfast eaters in 

Table 10) appears ta be due almost entirely ta the difference in the energy 

content of their breakfast. 

ù 0 
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Table 10. Meàn energy 1ntake of sUbjects as 1nfluenced by the size of 
the breakfast meal 

Mean Mean Mean energy content 
energy energy of breakfast 

content of intake as a percent of 
breakfast par day Mean daily energy 

• 
Group l 69.9 kcal 2718 kcal 

2.3% eN (= )2) 0.3 MJ 11.4 MJ 

Group II 289.3 kcal 2948.3 kcal 
(N = )2) o.) MJ 12.3 MJ 9.8% 

Group III 809.8 kcal 4028 kcal 
eN = .32) 3.9 MJ 16.7 MJ 20.1% 

37 

The objectives of the supplementary questionnaire used in this 

survey were to gather informat1on about the breakfast habits of the sub

jèct and to compare the perceived sense of well-being toward; the late 

morrung hours between breakfast eaters and those who as a rule skipped. ,; 

the breakfast Meal. 

6. Breakfast habits 
1 

/ 

Frequency of breakfast constunptiofl. was recorded twice during 
. / 

each interview. Ini t1~lly the subjects were asked how often they ate' 

breakfast during the last' working week. To verify whether this pà.ttern 
) 

held true over a longer period of tlme ~ to cross ch~ck the information 

initially given,the sUbjects 1olere, later in the interview, asked how 

often they skipped breakfast during"'"the last twenty working days. Tables 
of 

11 and. 12 show. the responses gi ven. ,- Some in co ngrui ties exist between data 

shown in Tables 11 and. 12. This 1s caused by the fact that the time 

period referred to in, Table 12 for Many workers was interrupted by their 

annual vacation or Dy temporary plant closings. Many reported not to 

remember accurately wha.t had. occurred from four to eight weeks prior to 

the interview. For tbis reason the rèsults in Table 11 will be used 

~\ 
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further on in this report when referring ta the frequency-of breakfas~tC-----" 

conSUIn:ption. 

Table 

Every day 64.6% 

Three or four times 7.3% 

One or two times 3.1% 

Never' 25.0% 

100.0% 

(Number of cases) (N = 96) 

Table 12. FreQuencr of breakfast skipping on working days over a four-
; 

week period 
"Dur1ng the last twenty working days, how many ti~es did 
rou skip breakfast on working days?" 

Never 68.8% 

" Once or twice only ).1% 

Three ta tan Umes 13.5% 

On most working days 2.1% 

On a11 working days 11.5% 

Total 22·0~ 

(Number of cases) (95) 

(Not ascertained) 1.0% 

(Total number of ca~es) (96) 

It would appear that t-h9 regular breakfast eaters a.d.here q,ui te strictly 

to a set pattern in terms of the location where the rnorning meal is con-

sumed. Table 1:3 illustrates the frequency of use of various breakfast 

locations du:r1.ng the last full work wgek :prior to the interview. 
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Table 13. wcation of breakfast consUIn12tion am!!! ind.ustrlal workerê 

. At work 
At work (vending machine, At a 

Fre~uency At home ( cafeteria) mobile canteen) restaurant 
! 

1 :lt per week 2 2 0 0 

2-3 :lt per week '8 2 0 0 

4-5 :lt per week 54 5 0 :3 

This table shows that Most of the regular breakfast eat~rs pre

. ferred te consume this Meal at home. Foriy-fi ve out of the regular 

breakfast eaters reported eating alone, while nineteen shared the Meal 

with members of their family. It could be a.ssumed that the early depart-

ure for work was the main reason for which 50 many ate breakfast alone. 

Less than la .0% of the workers reported eating their breakfast 

re~/~ly in a restaurant or a company cafeteria. The main reason for 
- . 

their not eating at home was the desire to sleep a little longer. 

Twenty-six percent of the workers reported that they never ate 

breakfast. The skipping of the morning meal was much more common amongst 

the younger workers in the group, as illust~ated in Table 14. 

- Table 14. Incidence of breakfast omission among industrial workers by 
age grou12 

20 - 29 years 
(N = 30) 

30 - 64 years 
(N = 66) 

Total group 
(N = 96) 

Percentage of workers 
ski12ping breakfast 

36.7% 

27.3% 

25.0% 

.. 
k 
i 
~ 
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A variety of reasons were-given by subjects who missed breakfast 

working days. The'se are reported in Table 15. 

Table 15. Main reasons for breakfast omission among lndustrial workers 
"What i8 the main reason you did net. eat breakfast on working 
days during the last week?" ; 

lack of time 

Estab118hed habit 

Inc~paci ty to eat ~pon rising 

Lack àf appetite 

Fear of weight gain 

Other 

(Number of cases) 

40.7% 

22.2% 

14.8% 

7.4% 

7.4% 

..Ul:! 
99.9% 

(27) 

The findings reported.in this table suggest that for 14.8% of 

the workers the early working hours may play a role in breakfast omission. 

The majority (56.0%) of those.skipping breakfast substituted 

·this meal with a mid-morning snack. Table 16 shows the type of foods 

selected te replace the breakfast meal. 

Table 16. Conunon food selections of workers who substituted a mid-morning 
snack for breakfast ; 
"If you dld use a mid-morning meal to replace breakfast, what 
,foods and beverages did YOu select?" 

Bread with Meat, flsh, cheese or egg and a beverage 

Bread or toast OF cereal, with a beverage 

Sweet roll, muffin or doughnut wi th a beverage 

Fruit and a beverage 

Other 

(Number of cases) 

59.1% 

"18.2% 

4.5% 

4.5% 

13.6% 
99.9% 

(22) 

Je 
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For all but two of the cases the beverage selected wa·s coffee, usually wi th 

cream and sugar. 

Workers who indicated that they ate breakfast only occasional1.y 

atl9 a very small meal such as toast and coffee or cereal wi th milk. 

In response to a request to rate the importance of breakfast 

compared to other meals in the day, more than half of "the subjects stated 
. 

that breakfast was more important than the other meals. A summary of the 

responses is presented in Table 17. 

~ 

, Table 17. The pelati ve importance of breakfast as percei ved by a grOUp 
of male industrial workers 
"In co'mpa.rison to the other meals in the dar, how do yoù rate 
breakfast?" 

Less important than lunch and dipner 
! 

Of equal importance 

fure important than lunch, dinner 

(Number of cases) 

27.1% 

19.8% 

53.1% 

100.0% 

(96) 

4J,most 60.0% of the mtddle-a.e;ed men (40-64 years) judged break

fast to be the DIO st important meal of the day, compared te 49.0% of the 

younger workers (20-39 years). 

Gaining some understanding of the workers' perception of what i t 

means to "eat weIl" may be helpful when preparing nutrition education 

materials for thi.s grqup. In order not to influence their answers by 
li' 

l1sted suggestions, an open-ended question was designed to gather this 
. 

information. The answers were coded and. grouped in categories as shown 

in Table 18. 

J . 
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Table 18. 
• 

Main factors mentioned by the workers to describe the meaning 
of "eating wall" e 

... "How would you describe eating well?" 

Adequate quanti ty aM good distribution of food 
over theuday 

Nutrient adeCluacy and balanced nutrient intake 

Promotion of heal th 

Sensory aspects of food 

A combination of two or more of the factors above 

Other 

lbt ascertaihed 

(Number of cases) 

34.4% 

19.8% 

18.8% 

7.3% 

9.4% 

8.]% 

2.0% 

100.0% 

(96) 

When asked if, by their own description of eating well, they 

thought they did, almost 75.0% of the subjects gave a confirming answe:r.'. 

The s~ey 'Cluestion dealfng wi th the principal source ;f 

nutri tion information for the workers ini tially did not include the 

mother ,as a sep~ate option in the res,ponse selections. Instead, it 

l1sted "family and. friends". The subjects in the pilot study, however., 

firmly established the,mother as their principal source of nutrition in-

formation. The Cluestion .was then changed to allow a separate category 

for the oother. The results, shown in Tabl-e 19, confirm the opinions 
. \ 

...r'expressed during the pilot studjr. 

When asked about ad.di tionâ,l sources of information, 7.)% of 

the workers i!.ldicated they had completed nutrition and/or cooking courses. 

1 

\ 
1 
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Table 19. 

1 r 

Im.JX?rta.nt sources of nutri:tion information as expressed. by 
male . industrial workers in Québec , 

"What 1s your main source of nutrition informâtion?" 

futher 

Family and friends 

T.V., radio, newspapers, magazines 

Doctor, nurse, dieti tian 
) ,-

Food store~ 

Don't !mow 

(Number of cases) 

43.8% 

16.7% 

11 • .5% 

1.0% 

0.0% 

27.1% 

100.1% 

(96) 
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Many subjects expressed an interest 1n food-related matters, 

as can be seen 1n 'l'able 20. 

, 
. Table 20. Interest among the workers in matters rela.ted. to 

"Do you llke to read, hear or talk about food or food 

Like very much 

Like 

Indifferent 

Disllke 

Disllke very much 

(Numèer of cases) 

food 
products?" 

17.7% 

4.5.8% 

33.3% 

3.1% 

0.0% 

99.9% 

(96) 

The participants in this study were asked about their level of 

interest in receiving nutrition information at work. The findings, re-

ported. in Table 21, suggest that the majority of the men would a.ppreci-

a.te such a serVice. 

, 
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Table 21. Level of interest ln recei ving nutrition information at work 
"Would you be inierested ln receiving nutrition information at work?" 

L1ke very much 16.7% 

~\ 
Î 58.3% 

21.9% 

Like 

Indif'ferent 

Disllke 3.1% 

Dislike very much 0.0% 

100.0% 

(Number of' cases) (96) 

The expression of a strong interest in food does not in i tself' 

guarantee an equal enthusiasm for nutrition. The last table shows three 
/ 

out of every four workers in favour of providing nutrition education at 

the workplage. The Îact that 25.0% are indifferent, or dislike this idea, 

indicates that participation would have te be on a voluntary basis. 
~ . 

In selecting food for themselves, few workers consldered health 

-or nutrition their f'irst cons~deration. Table 22 presents the subjects' 

responses with respect te prim~ consideration in Îood selection. The 

question was presented in ~n open-ended form, followed by sorne options'to 

be mentioned. by the interviewer only if no immediate response was forth-

coming. 

The underlined words on the left in this table indicate the 

words that appeared. as options in the second part of this question. It is 

interesting to note that, without exceptio~, those whp needed probing 

selected the first option presented. 

" 
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Table 2i. Prime considerations in food selection of industrlal workers 
"What is ~ ~ consideration when selecting something to eat?:~ 

Without probiœ Wi th oro bing 

No immediate response 40.6% 0.0% 

1 Taste 29.2% 40.6% 
Appeal 10.4% 0.0% 

Health, nutrition 8.3% 0.0% 

Hunger, appetite 6.3% 0.0% 

Other / 5.2% 0.0%. 

Calories ~ 0.0% 0.0% 
~ 

Cost 0.0% 0.0% 

100.0% 40.6% 
i 

(Number of cases) (96
1
) (39) 

7. The impact of brea.k.fast on reported sense of well-being during the 
la te morning hours 

Experimental studies have' shown the negative impact of break

fast omission on a varlet y of physiologie responses (Tuttle, Wilson et ,al., 

1949; Tutt~, Daum et 1 al., 1950; Daum, Tuttle !i al., 1950; Tuttle, 

Daum et al., 19.52; Tùttle, Daum et alo, 1954; Tuttle and. Herbert, 1960). 

Problems ci ted. in these studies 1nclme: a lack of energy to c0mplete 

specifie tasks, fatigue, a drop in scholastic performance, temper change~ • 
• 

The 1ndustrial workers tP the pi~ot study aIse noted that Ume at work 

appeared to pass more slowly when no breakfast was eaten. It was decided, 

therefore, to ask the subjécts in thts study about their experience with 

some of the reported. Jll?O blems. 

)., , 

To analyze the impact of breakfast on reported sense of we11- , 

being, the sUbjects were di vided. into two groups: those who ate breakfast 

, '" 
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always or most if the Ume and those who rarely or never ate breakfast. 

The latter group will be referred to as non-breakfast-eaters. The table 

below shows the distribution of the non-breakfast-eaters by age group. 

Table 23. Distributio~~ non-breakfast-eaters by age gpoup 

'" 20 - 29 (N = 9) 33.3% 

30 .:. J9 • (N = 9) 

40 - 64 (N = 9) 

Total ", (N = 27) 

JJ.J% 

33.3% 

99.9% 

• 
Five specifie ~uestions in the survey were included to collect 

on the workers' feelings about fatigue, lack of energy and other 

lems that, according to the llterature, oeeur towards the late morning 

ho s when breakfast is ina.d~uate. An introductory statem~nt to this 

se tion of the survey was read te aU the "respondents in order to explain 

th t ~nowing more about the level of well-being during the late morning 

hours might increase our understandin"g of people' s breakfast needs. Before 

reporting the resul ts of this part of the survey, a few remarks seem in 

order about the way the subjeets reacted to these ~uestions. 

The workers generally displayed a very positive attitude to-
I } 

wards their selection as participants in the survey as well as to thè con-

tent of the ~uestionnaire. However, many of the workers made no secr~t of 

the fact that they disliked being asked to respond to apy ~uestions relat

ing their sense of well-being to breakfast habits. ;(eir displeasure was 

expressed both verbally and by sudden changes in body language. The 

subjects - who had been most cooperative up to that Point in the interview.-

physically moved away from the interviewer and expressed their reservations 

a.bout this section of the survey. Their reluctance to respond resul ted in 
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vague answers. When the intervièwer continued wi th non-threatening 

questions, cooperat~on was once again, excellent. Tests of significance 
~ , 

were not done on the find~hgs that follow in Tables 24 to 28 becauSe of 

the questionable validity of the responses • 

.-, 

Table 24. The extent 'of fatigue as reported. by 1ndustrial workers 
"To what extent is fatigue a problem for you durlng the late 
morning hours?" 

Not a problem at aIl 

A slight problem 

~ moderate problem 

A serious problém 

Not ascerlained 

. 
(Number of cases) 

Breakfast 
eaters 

71.0% 

17.4% 

10.1% 

0.0% 

1.4% 

99.9% 

( 69) 

Non-breakfast 
eaters 

.59.3% 

18:5% 

18 • .5% ' 

0.0% 

3.~ 

100.0% 

(27) 

The incidence and the degree of fatigue are somewh.a.t higher 
1 

a.mong the non-breakfast-eaters, although none of the workers considered 

fatigue a seriotl! problem. 

Although fewer non-breakfast-eaters are shown never to ex-

perience( concentr9-tion problems, the entire pe:r:centage difference ia made . . 
up when the responses "seldom" a.nd. "never" are combined. In both groups 

IOOre than 80.0% of the warkers ind.i'cated seldam or never to experience 

this problem. A few of the subjects consistently experience concentration 

problems whetèier or not they eat breakfast, as shown 1n Ta.ble 25. 

! 
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Table 25-

.... 

The relat10nship between breakfast and the capac1ty to con
centrate on work towards the late morn1ng hours 

48 

"Do you feel that 1t 1s more difficult to concentrate on your 
work during the late morning hours?" 

". 

Break:fast !Ibn -breakfast 
eaters eaters 

Yes, always 4~3% 3.7% 

Yes, most of the time 7.2% 11.1% 

Sometimes 
( 

7.'(.% 0.0% 

15.9% 25.9% Seldom 

Neve~ 65.2% 55. &/0 

Not ascertainad O.O~ 3.n 
99.8% 100.0% 

(Number of cases) (69) (27) 

Table' 26. Re rtad incidence of lack of ener towaxd.s the late morni 
ho urs 
"i:iO"You ever Und that you have less energy ta do your k6rk 
during the late morning hours?" 

Breakfast Non-breakfast 
eaters eaters 

Yes, always 8.7% 14.8% 

Yes" oost of the ti'me 7.2% 3.7% 

Sometimes' 13.0% '.7% 

Seldom 10.1% 11.1% 

Never 59.4% 59·3% 

t.= 7.4% 

100.0% 100.0% 

Not ascertained 

(Number of cases) , . . (69) (27) 

, l 

, Il 
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The percentage of workers who indicated never to experience a 

lack of energy towards the late morning hours is identical for bath 

groups and. 1ncludes the majority of aU respondents. A sl1ghtly higher 

incidence of consistent (always, most of the Ume) p:t:'Oblems with con

centration is found in i:ihe non-breakfast eaters ,f as shown in Table 26. 

Table 27. The rSJX)rted degree to which temper ia influenced by not ha ving 
ea ten for several hours " . , ' __ 
"Do you feel that your temper is influenced br IlOt having eaten -: 
for several hours? If 

Yes, defini tely 
t 

Yes, most of the Ume 

Sometimes 

Seldom 

Ne ver 

Not ascertained 

(Number of cases) 

Breakfast 
eaters 

1).0% 

7.2% 

1).0% 

8.7% 

55.1% 

2.9% 

99.9% 

(69) 

Non -breakfast 
eaters 

7.4% 

).?% 

0.0% 
a ,0.0% 

85.2% 

,2.7% 

100.0% 

(27) 

Far more breakfast-eatera reported that their temper was in-

fluenced by not eaUng for several hours. When the t'irst three categories . 

in the table are totaled, one observes a ratio of )).2% ta 11.1% of the 

groups confirming this relationship. Much smaller differences are se en 

}'1hen, the resalts in Table 28 are compa.red for breakfast and non-breakfast 

eaters. This table shows the degree to which the respondents felt that 

the tDne pl3.ssed more slowly towards the end of the morning. 

, 
.~ 
" 



r 

i 

( 

Table 28. 
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The reporled degree to which respondents indicate Ume ta pass 
more slow1y towa.rds the -end of the morning 
"In yOUI.' experience, does the Ume pass IIIOre slowly towards 
the end of the IOOrning?" 

Yes, defini tely 

Yas, most of the time 

Sbmetimes 

Seldom 

Never 

Not ascerlained 

(Number of cases) 

Close to ha1f of the subjects in each group indicated that they 

navar experienced this problem. For those who did, the results fai1ed to 

show that i;.he consumption of breakfast makes much of a difference. 

'ul' 
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D. DISCUSSION 

1 

The discussio~ of the results will encompass: 

- soclo-demographlc characteristics of the responderIts and their 

attitudes towards food 

• - energy and. :p:roteln intake of the respondents 

- the percentage cpntribut~n-5f breà.kfast to da:l.ly 1ntake of .. 
energy and protein 

- the impact of the size of the breakfast meal on j.otal energy 

intake Qver the day 

- reported breakfast patterns 

- the ·impact of the" breakfast meal. on reporled -sense of we11-

being during the late ntorning hours. 

1. Socio-demographic characteristics of the resp:mdents ( 

In the ~esent study, sex, age and eligib~litY were controlled by 

including only male workers between the ages of twenty and. sixty-five, 

who worked. the day shift during the entire week of the interviews. This 

last stipulation 'was made so that changing shifts could not affect th~ 

breakfast routines of the workers. As it turned out. some volunteers 
. 

were unable to participate due to unforeseen shlft changes. Re-s~hed.u1ing 

was attempted in these cases, but could not always be accomplished. 
( 

The distribution of the respondents'bY job title is shown.in Table 

1. The fact that aU of the companies involved. were manufacturing rather 

than service industries, explains the hlgh percentage of operators, 

machln1sts and mechanics amongst the pa,rtici~ts. 

51 
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Within the eligibility bounds, participants were randomly 

selected. Table 2 shows that distribution of subjects by age group was 
; 

fairly even betwee~ the young (51 sUbjects) and middle-aged (45 sUbjects) 
'-~ 

men:- This is. an advantage, as it eliminates .the chance of over- or under-

representation of individuals within any of 'the age groups, when results 

are gi ven for the whole group. 

The ratio of French- to English-speaking participants was 71:19. 

It is perhaps not surprising that the representation of English-speaking 

participants in this study is sl1ghtly higher than in the Québec popul

ation as a whole (Statlstics Canada, 1982), because all of the industries 

involved are located in the West Island area of Montreal. The concentration 

of Eng,Sh-Speaking persons has trad! tionally been relati vely high in this 

area. , 
About two-third~ of the workers reported to have completed between 

seven and eléven years of ooucation (Table 4) and of this group almost half 

had completed ten or eleven years. The workers were net asked. to specify 

the type of school atte~ed, therefore, it can not be established how many, 

if a.ny, of those years were spen~ in trade schoo1s. 

The type of household in which one lives can ha.'y:e a substantial 

impact on food intake (Buzina, Horv~t ~ al., 1972). Singly-living workers 

in the!r studies were found to be at increased risk ~Qr energy and nutrient 

deficiencies. The sample in the present study ineluded five men living 

alone (Table 5). Almost aU indicated that they shared main meals on a 
\ 

regular basis with relatives or friends. It may be assumed that this 
~ \ 

practice. has a ROsitive impact on their fOOd.;lj intre, although one 24-hour 

recall cannot measure its effect •• Because SQ fe~ subjects were living 

alone, and since most reported haVing minimized the difficulties of buying 

.' 
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and cooking for one by joining friends or relatives for main meals, this 

group has not been dealt with separately in reporting the results of this 

study. 
, . 

The most common family type was one including two adults and 
.g 

child(ren) followed. by households made up of two or more Mul ts. 

Only two out of the ninety-six men reported that they were in 

charge of food preparation in their households. , Twenty-four shared the 

cooking with their wives, while in forty-six househoLds all the food was 

yrepared by the wife. When it came te, deciding what foods ta buy twelve 

men reported making aIl the decisions, twenty-five shared this respons-

ibl11 ty wi th their ?f"es and in thirty-eight households the wife alane 

declded what foods to buy. The responsibility for the food bUdget'was 
c • borne by one person in almost hall of the households (47), and shared. by' . . 

two in thirty-seven households. This would seem ta suggest. that most of 

the men are part of a tr~tional family in which the man is the only 

wage ''9arner and the wife is at home Wt th thé children • 
. , 

When the workers were asked to identify their primary consider-

ation in persona! food selection, cost was never mentioned. Instead., the 

majority reported choosing mainly on the basis of taste (67), followed by 

appeal {10), health (8) and hunger or appetite (6). Fort y-one percent of 

the respondents needed some prooing ta formulate an answer to this question 

(Appendix D, item 37). It was encouraging ta note that a large percentage 

of the subjects indicated that they enjoyed reading or talking about food. 
) 

When aSked if they would be interested in receiving' n~trition information 
\ . 

at work, 75% of the menvgave a positive response. It wauld appear from 

discussions with the e.H.D. Lakeshore' s nutritio ni st , that interest in 
." , 

, 
nutrition has been growing steadily over the past few years among indus-

trial workers. 
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Duxing the interviews, Many of the men requested recipes that 

could assist them in planning and preparing meals that would r~spond 

more close1y to the recommendations for health they had. ,lea.rned about 

through the media or through nutrition programmes a,t the work place. 

These findings provide useful insights for nutrition educators who are 

planning to develop programmes speciflcally geared to tbis segment of the 

population. 

The results of this study were not tested for statistical sig-

nificance, as the sma.ll cell siz.es did not permit tbis being done. How-

ever, collection df base-line data on breakfast patterns of the workers 

and~heir att! tudes towards this meal were among the main goals of this 

study. 

2. Energy and protein intake of the respondents 

... 
Mean energy intake of men aged 20-J9 years was 9.5% lower than 

the Nutri tien Canada findings. Men aged 40-64, on the other hand, were 

found to have energy intakes averaging 8.1% higher th~ Nutrition Canada 

reported for tbis age group. It would appear that workers above age fifty 
u 

in particular took in an excess of calories. Unless tbis energy ls re-

quired to meet actual needs, the riSk of obesity increases. Nutrition. 

Canada observed a high prevalence of obesity in adults. It coUld be 

hypothesiz~ that' industrial workers require somewhat higher levels of 

energy than a sample of the overall population. However, with the high 

levE:ll of automation in most industries, tbis assUInption may nold true for 

only a small percentage of all industrla~ workers. Tt was not possible, in 

the present study, to categorize individual workers according to energy 

',~ expendi ture for their pa.rticular tasks. It would appear that a wide range 

9t energy needs exists between individual workers. 

\ 
1 , 

L , 



>-

.. 

, 

( 
, 

/ 

o 

.5.5 

No ant~:pometric measurements were taken during' the present 

study, thus making i t impossi b'+e to report the extent of 0 besity among 

the participant,s. It cannot be established from the data whether or not 

energy requirements were met or exceeded by individual participants. 

Unfortunately, the only Canadian -'study of industrial workers 

(Maxwell and Robitaille, 1978) did not look at total energy inta.k.es. The 

workers 1 food intakes were evaluated only on the basis of compllance wi th 

the recommendations of the Canada Fbod Guide (1977). Several European 

studies were available for comparison of energy intakes. The results are 

shown in Table 29. 

Table 29. Reported energy intakes of male industrial workers in Québec, 
and in' European countries ' 

Re searcher( s) ~ 

Nymark, 1982 

~~ 

Buzina, Horvat et al., 
1972 

Harju, 1977 

Hendrikx and lombaerts, 
1970 

Luyk and Leegwater, 
197 

Country 

Canada 
(Province 
of Québec) 

Yugoslavia 

Finland 

Belgium 

r 

the 
Netherlands 

Mean % below 
energy o'r above the 
inta.k.e present study 

3068 kcal 
12.8 MJ 

3042 kcal 1 

12.7 MJ .... -1% 

2318 kcal -24% 
9.7 MJ 

3673 kcal 2 +20% 
1.5.4 MJ 

)286 kca.l3 + 7% 
1307 MJ 

3800 kcal 4 +24% 
15.9 MJ 

The subgroup oost cOmparable to population in the present study 

2 Workers brlnging their lunch from home' 

3 Cafeteria users 

4 52. 6% of the sample ~i!ere found ta be 0 b'ese • 

- -. 
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To what extent the reported energy intakes corresponded. to the. 

actual energy needs cannot be ascertained. from the data in a11 but one of 

the European studies. Luyken and Leegwater (1?78) included anthropometric 

measurements in their' study. Based on these data the resea.rchers con-

cluded. that 52.6%' o:t' the workers in their study w~re obese. 

Table 8 shows that mean protein intake of the subjects in'the 

present study corresponds very closely to the Nutrition Canada findings. 

In both studies mean protein intake far exceeds the a.moünts recommended 

in _ the Canadian Dietary Standard (1975). Food patterns of Ca.nadians 
" 

(Nutrition Canada, 1976) show that adults tend ta obtain much of the daily 

protein fro~ foods that also contribute considera;ble amounts of animal 

fat~ The present study did not emphasize the proporlional cont~bution of 

energy from fat in the diet as i ts focus was not in this area. The health 

risks of a diet high in energy and in animal fat are weIl documented. else

wher~ (Mustard, Little et" al., 1976; Norum, 1978). 

Table JO provides a summary of protein levels in the diets of 

industrial workers in 'Québec and in several European countrles. 

/ 
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Table 30. Reported p:t'Qtein intakes of male industrlal workers in Quêbec 
and those in several European countries 

Re searcher ( s) COWltry 

Nymark, 1982 Canada 
,(Québec) 

Buzina, Horvat, ~&., Yugoslavia 
1972 

Ha.r jù, 1977 Finla.nd. 
.. 
Hendrikx and wmbaerts, 
1970 . 

Belgium 

Luyken and Leegwater, the 
1978 Netherlands 

\, 

1 Workers bringing ·their lunch from hbme 

2 Workers using the company cafeteria 

Mean % below 
protein' or above the 
intake present study 

108.9 

90.2 -16.7% 

82.0 \ -24-.7% 
1 113.02 + 3.8% 

97.0 -10.9% 

119.0 + 9.3% 

i' 

3. ~ The percentage contrl bution of breakfast to the. daily intake of energy; 
and proteiq . 

r 

EKtensi ve laboratory· studies by Tuttle and. co-workers 100 to the 

conclusion that b~ea.kf'él:st should provide. 25.0% of daily, energy and proteine 

Bouterse-van Ha.a.ren, Onneweer ~~ !l., (1975) "~n the oth~ band, consider 

15.0% ta be' a "re~nable" amount. The latter researc?ers do not specif~ 

ho~ the lower figure is establlshOO or, for that matter, how far they 

judge the. "reasonable" te be aw~ from the optimal levels. For the pur

pose of this di.scussion it seems appropriate to refer to the Tuttle studies, 

as bath methodology and resul ts ~f these experiments are known. 

Table 9 shows the mean percentage contribution of energy and 
'-
f 

protein to daily .totEtls. <' Compared to the futtle recommendations, the 
. . 

average br.eakfast o~ the "'Québec workers leaves a lot to be desired. The 

"mean figures do not indicate how many individuals actually take in 25.0% 

! 
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of daily energy_ and protein at breakfast time., A check of th~ data in

dicates that out of fifty-two men aged 20-39 only five meet Tuttle's 

criteria for an optimal breakfast size Ni th adequate protein. Amongst 
1 

the forty-tHo men aged 40-64, only one reached this objective. Judging 

Dy the results of the physiologie response tests in the experiments con-

ducted by Tuttle and co-workers, one might hypothesize that work output, 
1 • 

endurance, concentration and fine ,mator control are presently below 

optimal levels in the majority of the participants in the present studf. 

ImproVing the breakfast patterns of the workers might result in :perform

\ ing wi th leee difficul ty the SaIne tasks that they perform MW. From a 

ma.na.gelJl'ent point of View, increased producti vi ty of the workers seems to 

be an issue of sufficient importance to warrant careful consideration • 

When the figures in Table 9 are compared to the Nutrition Canada findings, 

the"' similari ties are remarkable, as shown in the table beloN. 

Table 31. Mean percentage contribution of the breakfast me al to daily 
totaIs for energy and protein. compared te the Nutrition 
Canada findings 

Nymark, 1982 

Nutrition Canada ,. i 

findings 

1 Men aged 20-39 years 

2 Men aged. 40-64 years 

Mean percentage of 
daily energy from 

breakfast 

10.6 

Mean percentage of 
daily protein from 

breakfast 

1 8.42 10.0 

t', 
One might a.ssume that the 'breakfast hab! ta of the industrial 

workers are not substantially different from those reported by Nutrition 

Canada- (1976). 

• t 
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The problem remains that the breakfast patterns of Canadian men 

may need considerable change in omer to. meet the standards set by Tuttle 
~ 

and co-workers. After extensive laboratory studies, these researchers 

concluded that the breakfast meal should contribute one-quarter of daily ,.. 

energy- and. protein-intake to reach maximum work capacity. In terms of 

protein intake it would appear sensible ta base recommen4ations on desir

able rather than' on actual protein inta.k~, gi ven the fact that the ac. 

protein intake i8 often at almost 'double the level recommended. 

4. The impact of the size of the breakfast meal on total energy intake 
over the day 

As descrlbed previously, the subjects l'lere di vided into thrée, 

groups baSed on the energy value of the breakfast me al. Those eating the 

sma1lest breakfast (mean energy value 62.9 kcal, 0.3 MJ) a.1sa reported the 

lowest energy intake for the entire day. Breakfast contributed anly 2.3% 

of dally energy for this group. Thase eating the 'large~t brea.kf'asts (mean 

energy value 809.8 koal, ).9 MJ) showed a daily energy intake 48.2% higher 

than the small breakfast-eaters. Their breakfast contributed 20.1% of 

daily energy. 

From these resuJ. ta one can observe that even those oonsuming 

the large breakfast meal did not meet the Tuttle standards for relative 
. 1 

energy distribution. It must be remembered that the total daily energy 

intake in the Tuttle expèrlments was based on estimated need, whereas the 

present study reported the sUbjects' actual food intakes. These l'lere in 

no waYI controlled al:' ma.nipulated. For the large eaters in the present 

study, lt ma.y well be that breakfast, in effect, 18 of more' than adaquate 

size, while the real problem lies in too large a food intake in the whole 

dayl 
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.5. j ReJX?rted brèakfast patterns 

Table 11 shows the frequency of breakfast consumption over a 
, 

period of one five-day working week. Whether or not breakfast is con: 

sumed appears to be an all-or-nothing situation. This finding is con-

gruent wi th observatioIlS' made by Bouterse-van Haaren, Onneweer et al. 

(1975). In order to cross check the reported breakfast frequency, and to 
",.~~ 

verify that patterns indicated in Tabj 1~ would hold..-true over a longer 

period of Ume, the subjects were asked to .indicate how often each' skipped 
(1 

breakfast during their last twenty working days. The results in Table 12 r 
show that slight inconsistencies occur between the two sets of data. The 

\ 

inte~ewer explained the se differences by the fact t.hat "the last twenty 

workfng days" were interrupted. for most workers by their annual vacation 
, 

arui/or by tempor~_ plan~ closlngs. Many workers had trouble remembering 

"-exact frequency of missing meals over such a long period of Ume. 
1 

A very high pércent~e of the breakfast-ea~ers have this real 

at home. Since only four of ninety-six workers reported using the company 

cafeteria regularly for breakfast, the participat~ng companies were asked 

to rep:>rt the operating hours cif their cafeterias. It appeared tàat in 

four out of fi ve companies the cafeteria opens well before the start of 

the day shift, and offers a full range of breakfast options. Thus i t 

woul.d appear that the location of breakfast ls mainly determined by per-

sonal preference. 

j"\ " \ 
The workers who habitually omit breakfast were.asked te state 

the main reason for doing sc. In order not to influence the responses, -

this info~tion was obtained'by 1fhe use of an open-ended question. Ai 
lack of time was blamed most often for the skipping of the breakfast me al. 

It would appear that a few extra minutes of sleep in the morning were 

especially treasured by the younger workers. 
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As previously reported, the few who eat breakfast onJ.y'" occasion
t) 

ally consume a very small Meal in the morning when they do not skip break-

fast. The majorlty of non-brea.kfast-eaters substituted a mid-IllOrning 

snack for the skipped breakfast. At first glance tbis measure may a.ppear 

to lessen the disadvantage of skipping breakfast. However, this view is 

not supporled by Tuttle and Herbert (1960), who concluded that a mid-

morning Meal canndt adequately replace the breakfast Meal. 

Fifty-cne out of ninety-six workers considered breakfétst to be 

the oost important Meal in the day. Nineteen thought breakfast to be of 

equal importance ta the other meals, while twenty-six men ratèd. breakfast 

less important. The last number corresponds well with the number of non-

breakfast-eaters in tne-présent study (27). 

6. The impact of breakfast on the reported. sense of well-being during 
the rate IllOrning hours 

In -light of the questionable valldi ty of the responses to items 

24-28 in the survey questionnaire (Appendix D) it is difficult to draw 

many conclusions about the results obtained.. Weisberg (1977) wa.rns that 

" ••• survey results must be discounted not only for sampling errer but a.n 

allowa.nce must be made for meaningless answers - or random noise - in the 

data." 

It would appear t~'l.he "random noise" was caused by concern 
/ 

on the part of the workers that the information requested might somehow 

be used ta their disadvantage. The same questions had. provok,ed no a.nx1ety 

whatsoever when the pilot study was conducted, and the negative reactions 

were therefore not expected. 

Sorne assumptions can be made ta explain these reactions of the ,r 

workers. It ls possible that the questions were perceived. as an in'J$1.sion . 
~ ) 
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of personal privacy, and therefore impertinent. rt could also be argued 

that the workers - aware of peor economic conditions - were unwilling to 

admi t in any way to experiencing problems that might affect work cap-

aci ty. 

A review of ~the respgnses by sUbjecta participating in the pilot 

study seems ta ind1cate that tee workers did not have the same ;-eser

vations about this block of question~, as evidenced by the distribution 

of their responses. It mi'ht be hypothèsized that the wq,rkers particip

ating in the pilot study felt distinctly more sec ure about worker-

management relations in their particular c9mpany than, the other workers . 

did. Ho we ver , no evidence can be proVided to confirm, this speoulation. 

/ 

--- ---~- ~ -._-------""'"- ~_. 
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1 IV. SUMMARY! CONCLUSIONS AND RECOMMENDATIONS 

J 

The present study focussed on the energy and protein contri b-

utions of the breakfast Meal te daily totals for energy and protein 

intake in a group of ninety-six mal~ industrial workers in Québec. The 

workers' feelings towa.rds fatigue, energy levels, capa.city to concentrate 

and temper changes during the late morning heurs were also investigated. 

1. Breakfast patterns of adul t workers found in the Nutrition 

Can~a survey were 

energy and protein 

confirmed in the pppulation of the presen) study. Both 

intake of the subjects in this study showed a rema.rk-

" able similarity to the Nutrition Canada findings.~ 

2. In both the present investigation and. in the Nutrition Canada 

studies, breakfast contributed a much Iower percentage of daily energy and 

protein than. that experimentally determined to be optimal by Tuttle and 

co-workers. On the basis of the latter studies one could assume that work 

capacity of the participants in the present study might be adversely 

affected by their current breakfast habits. In order to confirm this, 

extensive larger field studies would need to be conducted. Experience 

gained during the present study suggests that - while participating indus-

tries were most cooperative - the organization of auch studies is not a 

simple task: it req~es the active partiCipaf!n and supp.:>rt of a large 

nwnber of indi viduals to prepare a study of this type wi thin industry. 

The present econo,mic conditions are not favourable for obtaining any 

employer' s permission for the workers to be absent from production

or1Emted activ1ties. Furthermore, the production process is disrllpted 
, 

when one member of a production team is excused to participate in an inter-

view, thus making scheduling difficult. 
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1 3· The frequency of brea.kfa~t omission was higher among the younger 

workers in' this stucly. This confirms findings described in the li ter-
. 

ature. In planning nutrition education programmes specifically aimed at 

industrial workers, special efforts need to be made to encourage the 

younger workers to participate. 

4. The major source of nutrition information for the population in 

this study was the mOthe;-. Improving·the nutrition knowledge levels of 

young women would seem a must. A well-informed mother would be an import-

ant multiplication agent for information the nutritionist seeks to share 

wi th the population. For future research i t would be of interest to 

determine the level of. nutrition knowledge of women, whom the present 
"" • t ~ 

study found to be sc highly regarded as resource agents. As weIl, i 'tl 

would be important to find out which resources the women utilise to up':' 

date their knowledge of nutrition. 

5. Reluctance on the part of the workers to respond to quesÙons 

relating their breakfast habits to their experience wi th fatigue, level of 
'I!r' 

energy, capacity to concentrate and. temper changes toward the late morning 

hours resulted in evasive, vague answers. The findings reported i~ this 

section are therefore of questionable validi ty. A pilot stU9-Y wi th nine 

subjects did not gi ve any indication of the level of sensi ti vi ty towards 

these ~uestions. 8hould further investigations be done in this area, tite 

research tool will need te be very carefully pre-tested. 

\ 
• 

) 
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APPENDIX A 

1 
A description bf tests used to measure phYsiolo!dc responses 

Choiee reaction Ume is the interval elapsing bétween the appearancé 

of a stimulus and. the response to it. 

Neuromuscula.r tremor magnitude. Static tremors are recorded from the 
ttI 

index finger of the outstretched arm which is supported by voluntary 
,1 l 

r~sistance against the force of gravity. Tremor rate and ampli~ude 
'r 

are combined and expressed as squ~e centimeters. 

Maximum grip strength. This test records in pounds the pressure 

applied ta the hand.les of a dynamometer. 

Grip strength endur:ance is obtained by having the subject grip the 

dynamometer maximally for one minut~ and. determining the average 

pressure maintained during this time. 

Maximum work output is measured by the bicycle ergometer. The subject 

rides the bicy,cle at maximum effort. Work output ia then recorded as 
,,} 

kilograms par minutè. 

Maximum work rate is determined by finding the greatest voltage devel-

oped duririg the one-minute bicycle ergometer test. It is expressed as 

kilograms per minute. 

2 Oxygen requirement. The amount of oxygen required ta do a specifie 

amount of work. 

1 Tuttle, W.W" Daum, K., lmig, C.J.r, Randall, B., and Schumacher, M.T. 
Elffect of omi tting breakfast on the physiologie response of ~the aged. 
J. Am. Diet. Assac. 28: 118, 1952. 

Orent-Keiles, M.'A., and Hallman, L.F. The brea.kf'ast meal in relation 
to blood sugax values. Circular No. 827. Washington: U. S. Department 

" of Agriculture, 19~. 

2 6ften used for aging sUbjects for whom the use of the bicycle ergometer 
) might present a danger to health. ~ 
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APPENDIX B 

/ 

TO: AlI Employees 

FROM: Health Services Department 

SUBJECT: Nutrition Research 

The School of Food Science of McGl11 Uni vers! ty i6 conductlng a 
,research study to determine the food consumpt1on patterns of 
industrial workers in this regian. 

j 

The object! ve of -thi~ 'study is ta collect data for the purpose of 
1 developing nutrition education programs i,n preventive health care. 

, , . 

AlI male day-shift workers, aged 20 to 64, ~ualify for pS.rt1cipation 
in this research. ' 

t 

A fluently bilingual nutritionist will meet once with each partici-
pant for about 30 minutes d'l.tt'ing working ho\1rs. The Company has 
agreed ta allow the selected employees to participate without any 
loss of pay. 

The confldentiali ty of the volunteers will be protected by comp~ter . 
codlng a.nd. analysis of the data obta1ned. 

1,1i thin the next few days soma of you will be.,contacted by the nurse 
to seek your coopera.tion for this study. The interviews will take 
place d'l.tt'ing August and. September of this yea:r. 

~, J 

1 
;j 
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APPENDIX C 

A: Tous les employés 

DE: Service de Santé 

SUJET : Recherche en nutritfon 
',-

L'Ecole des Sciences de l'Alimentation de l'Université McGill fait 
Wle recherche sur les habitudes alimentaires des travailleurs 
industriels de la région. 11 

Le but de cette recherche est d'obtenir l'information nécessaire à 
la préparation de programmes d'éducation en nutrition • . 
Des hommes, de 20 à 64 ans q,ui tr~vaillent le jour, seront choisis 
pour ~iciper à cette étude. 

Une nutritioniste bilingue rencontrera les ~icipants po~ une 
entrevue de trente minutes pendant les heures de travail. La 
Com~e a accepté q,ue les employés choisis participent à cette 
recherche sans perte 'de salaire. " 

La compilation et l'analyse des d.onnées seront fai 'tes ~ ordinateur 
de manière à assurer l'anonymat 'des volontaires. 

D'ici q,uelq,ues jours le service de santé sera en contact avec . 
certains d'entre voUs pour vous inviter à partici'Per à. cette re
cherche sur les habitudes alimentaires. Les entrevues auront- lieu 
entre la mi-Août et la fin de Septembre. 

g 

-, 
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APPENDIX D' 

NUTRtTION SURVEY 

A. 24-Hour Recall 

B. Additional Questions 

1. Yesterday 1 s food intake was 1 

1. typical 
2. less than normal 
3. more than normal 

2. Do you presently take vitamin-mineral 
supplements? J 

1. no 
2. yes - daily - self-prescribed 
3. yes - occasionally - self-pres

cribed 
.4. yes - daily - on medical advice 
5. yes - occasionally- - on medical 

advice 

3. Are you on a diet? 

1. no 
2. yes, self-imposed 
3. yes, prescribed ~r physician or 

dietician 

No. Response 

l 

1" a . -----

3 ... _---
r 

l am now' %ing. to ask you a few questions' about breakfast 

4. How often during thé last workinq week 
did you eat breakfast? ' 

1. every day 
2. three or four times 
3.- onE! or two times 
4. never 

5. What is the main reason you did not 
eat breakfast on working ,days durinq 
the last week? 

6. Are there other reasons for n9t eating 
breakfast on working days.? v 

4 
4 
4 
4 

5 

6 

.go to no. 9 
go to no. ·9 
go to no. 5 
go to no. 5 
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7. Did you taxe' a mid-mern'ing meal er 

snack on days that yeu ate no 
breakfast? 

1. yes 
2. no 
3 •. sometimes 

8. If you did use a mid-a.m. meal te 
replace the break'fast, what foods 
and beveraqes did you select? 

74 

No. Response 

7 ---... -

8 open 
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13. . at restaurant or snack bar 

lx 
2x 
3:x: 
4x 
5x 

1.4. What is the main reason for eating 
breakfast a'ITay-rrom home on working 
days? \ 

15. Are there any other reasons for 
eating breakfast away from home on 
working days? 

.16. 00 you usual1y ea t br.eakfast 

1. alone 
2. with members of the' fami1y 
3. with other person(s) 

17. If you eat breakfast only 
occasiona1ly, which foods and 'bever
aqes would you select? 

, 
18. In comparison te the other meals .in 

day, how do you rate breakf~§t? 
1. 1ess important th an lunch, dinner 
2. of equal importance 
3. more important than lunch, dinner 

19. 00 you usua11y consume a mid-morning 
() snack? 

'1; 

1. yes, a1w~ys 
2. most days 
3. only on days l miss breakfast 
4. occasiona11y 
s. never 

the 

No. Response-

• 

13 

l 
'2 

3 
4 0 

7.5 

5 - go ta no. 14 

14 open 

15 open 

16 

17 open 

18 -----

19 ---_ .. 

! 
" l 

1 
1 -
l, 

1 
; 

r 
j 
1 
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No. Re~ponse 

20. Do you select' a bigqer-than-normal 
mid-morning snack ~,hen you skip 
breakfast? 

l. yes 
2. no 

t oeeasionally 
not applicable 20 ------

21. Ouring the last twenty working days, 
__ ". ~ 

how Many tiines did you skl.p break-
fast on workinq days? 

la never 
2. onee or twice only 
3. between 3 and 10 tirnes 
4. on Most working days 
5. on all working~days 21 -----

22. Do you feel differently at work r on d~ys that you skip breakfast? 

1". yes 
2. no 22 -----

23. If yes, explain: 

An important part of understandirtg people's breakfast requirements 
fias to do wlth fiow peo !e fee! after Efiey have worked for seve~al' 
ours ln t e morn~nq. ou vou p eas,e te uS ow you genera y 

fee! during the tate morning hours? 

24. To what extent is fatigue a problem 
fo~ you during the late morning hours? 

la not a problem at all " 
2. a slight problem 
3. a moderate problem 
4. a serious problern 24 ----.. 

is. Do you feel that it is mOI!e difficult 
to çoncentrate on your work during the 
late morning hours? 

1. yes, always 
2. yes, most of the time 
3. sometirnes 
4. seldom 
5. never 25 -----

.. 

1 

\ 
.1 

,~ 

, 
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26. Do you ever find that you have less 
energy to do your work dur.ing ;he 
1ate morning hours?_. 

1. yes, always 
2., yes, most of the time 
3. sometimes ~ 
4. seldom 
5. never 

27. Do you feel that your temper i~ in
fluenced by not having ~aten for 
several hours? 

2.8. 

1. yes, definitely 
2. yes, most of the time 

,3. sometimes 
4. seldom 
S. never 

In you~ experience, does 
pass more slawly bowards 
,the morning? 

1. yes, definitely 
2. yes, most of the time 
3. 'sometimes 
4. seldam 
5. never 

the' time 
the end of 

1 

7? 

No. Respanse 

26 '---.. -

27 

28 

l am now 90ing to ask your opinion in qeneral on ea ting and food • . 
29. How would you describe eating well? 

30. By ~our own description of eating well, 
would you say that you do eat well? 

1. yes 
2. no 

31. If no, 
why? '" 

3 2. Wha t is your main source of nutrition 
information? 

1. mother 
2. TV-radio, newspapers, magazines 
3. family and friends' 
4. doctor, nurse 'or dietician 
5. food stores 

29 

30 

31 

32 

open 

open 

\ 
i 
f 
• 
" 

. i 
1 
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33. Other sources o~ ,nutrition information? 

34. Do1you like te read~ hear or talk about 
food or food products? 

1. like very"much 
2. like 
3. indifferent 
4. dislike 
5. dislike very much 

35. Would you be inter.ested in recel.Vl.ng 
nutrition information at work? 

1. like very much 
2 .. like 
3. indifferent 
4. dislike 
5. dis1ike very much 

36. What is you~ first consideration 
when select~ng somethinq to eat? 

(If probinq i5 necessary) 

37. would le be 
y' 

1. taste 
2. calories 
3. cost 
4. health 

.. , .' 

No. Response 

34 

35 

36 

5. other: 
___________________________ 37 ----- .. 

38. Who usually·decides what food to buy? 
1 ... 1. wife 

2. husband 
3. husband and wife 
4. othèr adult: 
5. child aged 12-18 38 

39. Who usually prepares the food? 

1. wife 
2. husbànd 
3. husband and wife 
4. other adult: 
5. child aged 12-18 39, --.... --

~, ..... ,. • ...... _ J 
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40. 

41. 

Including yourself, how ~~ny are in 
your household? 

1. one adul t anly 4 

2. two adults only 
3. one adult and child(ren) 
4. two adults and child(ren) ~ 
s. other: f=.. 

How many persons contribute to the food 
budget? 

1. one 
2. two 
3. three 
4. four 
5. more than four 

A'few questions about yourself 

42. ' Ta which age group do you belong? 

43. 

1. 20":'29 / 

2. 30-39 
3. 40 49 
4. 50-64 

Which language is most often ~poken 
at home? 

1. French 
2. English 

p 

3. Italian 
4. other: 

4~. How many years of schooling did you 
complete? 

45. What is your job tit1e? 

. , 

79 

No. Response . 

) 

41 

42 

( 
43 -----

44 open 

45 open 
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ENQUETE NUTRITION 

A. RAPPEL DE 24 HEURES 
1 

B. AUTRES QUESTIONS 

1. Hier, votre consommation d'aliments 
était: 
1. typique d'une journée 
2. moins que la nor.male 
'3. plus que la normale 

2. En ce moment, prenez-vous des supplâmen~s 
de vitamines et minéraux? 

1. non ~y~\ 
2. oui, chaque jour, prescrits par 

vous-même 
3. oui, occasion~llement, prescrits par' 

vous-mime " 
4 '. oui, chaque jour, prescri ts par le 

médecin 
5~ oui, occasionnellement, prescrits 

par le médecin 

.3. En ce moment, suivez-vous une diate? 

1. non 
2. oui, votre décision person~elle 
3. oui, prescrite par un médecin ou une 

diététiste 

-
80 

Numéros Réponse 

• !~ 

1 

2 

3 _ ..... _~':""" 

Je vais maintenant vous poser quelques questions sur le déjeuner 

4. Les cinq derniers jours travaillés, 
c~ien de fois avez-vous déj~uner? 

5. 

1. chaque jour 
2. trois ou quatre jow:'s 
2. deux ou trois jours 
4. jamais 

Quelle est la raiso~ principale pour 
laquelle vous n'avez pas·déjeuné les cinq 
derniers jours de travail? 

,1 

4 

5 

1&2 ! no. 9 
3&4 ! no. 5 
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6. Y a-t-il d'autres raisons pour lesquelles 
vous ne dêjeunez pas~ 

7. 

8. 

9 • 

•• 
.~' 

''10. 

11. 

12. 

Durant l'avant-midi 
collation/repas les 
pas déjeuné? 
4 oui 
2. non 
3. quelques fois 

avez-vous pris u~e 
jours oa vous n'avez 

• 

Si vous avez pris une collation/repas 
les' jours oü vous n'avez pas déjeUné, 
qu~avez-vous mangé/bu? 

Si vous avez déjeuné oü.avez-vous pris 
votre déjeuner les jours travaill~s: 

cl la maison lx 
2x 
3x 
4x 
Sx 

au travail (cafétéria) 
lx 
2x 
3x 
4x 
Sx 

au travail (machines di.stributri~e~) 
lx 

~ 
J 

-' F 

2x 
3x 
4x 
Sx 

au travaïl (cantine mobile) 
." 

lx 
2x 
3x 
4x 
5x 

81 

Num~ros R~ponse 

6 

7 
( 

8 

\, 

9 -----
si Sx, cl no. 16 

10 --~-

si Sx,. ! no. 14 

" 

11 ----.... 

si Sx, ! no. 14 

12 -----
s~ Sx, ! no. 14 
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18. Comment ~valuez-vous l'importance du 
d~jeuner en comparaison." d~s autres repas? 

1. moins important que le dîner ou le 
souper 

2. d'importance êgale 
3. plus important que le dîner ou le 

souper 

19. Ordina~rement, prenez-vous une collation 
v durant l'avant-midi? 

1. toujours' 
2. presque! tous les jours 
3. seulement les jours ou je n'ai pas 

d4jeunê 
4. occasionnellement 
5. jamais 

,.,... 1 .1'1, ;;-"C. ~;'<~ ,~~ thl"t:"~~lf .>;:""lfrt,s ';1i.;:r~~~~~"'t1T~ " ~ 
1 , 1 

1 
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20. Les jours oü vous ne d~jeuner pas, 
avez-vous tendance ~ prendre une colla
tion plus grosse que d'habitude? 
1. oui 
2. non 
3 â l'occasion 
4. ne s'applique pas 

/ 

21. 'Les vingt (20) derniers jours de 
travail, combien de fois'n'avez-vous 
pas le d~jeuner? 

1. jamais 
2. une ou deux fois s~ulement 
3. entre trois et dix fois 
4. la plupart des jours travaill~s, 
5. tous les jours travaill~s 

22. Les jours ou vous ne d~jeunez pas, vous 
sentez'-vous diff~rent au travail? 
1. oui 
2. non 

23 Si oui, expliq~ez 

83 

Numéros Réponse 

20 

21 ' 

., 

22 

Une chose importante qui va nous permettre de comprendre le besoin 
qu'on-res ~ens de d§jeuner, se rapporte â comment lés gens se 
sentent ars avoir travaiII~ uel ues heures le matin. Pouvez-vous 

, comment vous vous sentez durant 

24 •. Pour vous, jusqu'! quel point la fatigue 
devient un problème durant les derniêres 
heures de l'avant-midi? Il 

1. aucun problème 
2. un l~ger problême 
3. un moyen probl~e 
4. un s~rieux probl~e 

25. Sentez-vous qu'il est plus difficile de 
concentrer sur votre travail durant les 
derniêres heures de l'avant-midi? 
1. oui, toujours 
2. oui, la plupart du temps 
3. quelques fois 
4. rarement 
5. jamais 

24 

25 

1 

; 
1 

,\ 
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Numêros .Rêponse 

26. Trouvez-vous que vous avez moins 
d'énergie au travail durant les derni~res 
heur~s de l'avant-midi? 
1. oui, toujours 
2. oui, la plupart du temps 
3. quelques fois 
4. rarement 
5. jamais 

27. Sentez-vous votre humeur influencé par 
le f~it de ne pas 'avoir mangé pour 
quelques h,eures? 
1. oui, dêfinitement 

,2. oui, la plupart du temps 
3. quelques fois 
4. rarement 
5'. j~ais 

28. Trouvez-vous que le temps est plus long 
vers la fin de l'avant-midi? 
1. oui, définitement 
2. oui, la plupart du temps 
3. quelques fois 
4. raremen t 
5. jamais 

• 0 r 

-~-

26 ----~ 

27 

If 

28 

Je vais maintenant vous demander votre 0 inion sur l'alimentation 
en g n raI. 

29. Bien ~ger - pour vous, qu'est-ce que ça 
veut diire? v 29 

30. 

" -
~ 

O'aprês c~ que vous venez de me dire, est-ce 
que vous, considére'z que vous mangez bien? 

-l-
1. oui 
2. non 

31. Si non, pourquoi? 

30 

31 

/ 

. ---, 
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32. Quelle est votre principale source 
d'inform~tion en nut~ition? 

33. 

-, 

1. mi!re , 
2. 'T.V., radio, journaux, revues 
3. famille et amis (s, es) 
4. - mêdecin, infirmi~e, diét'êtiste 
5. magasins-d!alimentation 

Autre sour~s 
nutrition? \ 

d'information en 

34. Aimez-.v~s lire" parler- ou entendre 
parler d'aliments ou d'alimentation? 

1. aime beaucoup 
2.' aime ça 
3. indiffêrent 
4. n'aime pas 
5': déteste 

35 •. Ici au travail, seriez-vous intéressé 
! recevoir de l~information en nutrition 

1. aime beaucoup 
2. aime ça 
3. indiffêrent 
4. n'aime pas 1 

5. déteste 
, , 

36. Quelle est la première chose qui vous 
motive quand vous choisissez quelque 
chos e à manger? 

37. (~~il Y a nécessi~é de spécifier) 

Serait-ce: 
1. goQt 
2. calories 
3. coût 
4. san~é ' 
5. autre: 

y' 

8.5 

" 
NUméros Réponse 

32 

33 ., 

IJ \ ",J,," 

tll! 

/ 

34 

35 

36 
l, 
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Numéros R~ponse 

" 38. Ordinairement, qui prend les dêcisions 
concernant l'achat des aliments?, 

1. ~pouse 
2. mari 
3. ~pouse e~ri· 
4. autre adttl t,e " 
5. enfant, âgê 12-18 ans 

39. Ordinairement, qui cuisine les alirnen~? ~ 

40. 

1. ~pouse 
2. mari 
3. êpouse et mari 
<t. autre adulte 
5. 'ènfant, âg' 12-18 ans, 

En vous incluant, combien de personnes 
demeurent â votre domicile? 

1. 1 adulte seulement 
2. 2 adultes seulement 
3. 1 adulte avec des enfants 
4. 2 adultes avec des e~fants 
5. autre, spécifiez 

41. Combien dë personnes contribuent au 
budget alimentaire? 

1. 1 
2. 2 
3. 3 
4. 4 
5. plus qu~ 4 

Quelques que'stions sur vous-même: 

42. A quel groupe d'âge appartenez-vous? 

1. 20 -. 29 ans 
,2. 30 - 39 ans' 
3. 40 -,49 ans 
4'. 50 - 64 ans , ~ 

,/ 

/ 

43. Quelle est la langue d'usage â la maison? 
\ 

----'----L.~s 
2. anglal.s 
3. italien '~ 

3,S 

39 

40 

41 

42 

. 4. autre, spécifiez 43 
<,;~-

\ . ' 
, \ ...... _---, 
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44. Indiquez le niveau de scolarité que 
vous avez cèmpl§t~ 
1. école ~lêmentaire 
2. école secondaire 1 
3. école ~chnique 
4. C.E.G'.Er.P.· 
5. université \ 

45. Quel est votre emploi actuel? 
('\ 

,1 

• 

r 

Num~ro 

44 

45 

87 

Réponse 

,l' 

.1 
1 
1 
i 

1 , 

f 
1 

1 
f 
l, 
f 

, 
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