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ABSTRACT

Anthropomctry. dietary intakes and food preferences of Mohawk ehildren in Kahnawake

were studied. Overweight. defined by body mass index at and above the 85th pereentile of

United States ali-race ehildren was 29.6% in boys and 32.8% in girls aged 5 to 12 years:

rates were generally lower than thosc reportcd for Native North Ameriean sehoolehildren

using same eriterion. Compared with U.S. data. there wcrc greatcr diffcrcnces in

subseapular than triceps skinfold thiekncsses. suggcsting a more central distribution of

subeutaneous fat. Mean energy intakes of Grades 4 to 6 ehildren were adequate to

achievc normal growth. and height-for-age and weight-for-hcight showed no evidcnce of

malnutrition. Mean fat intake as a pcrcentage of total encrgy was lower than average secn

in North American schoolchildren «35% at p<O.OOl). Twenty percent ofchildren

reported consumption of traditional or cultural Mohawk food. Children had a high

preference for most of 24 food items assessed.
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RÉSUMÉ

À l'aide de mesures anthropométriques, d'entrevues portant sur l'apport nutritionnel et

d'un questionnaire sur les préférenees alimentaires, une étude a été entreprise auprès

d'enfants Mohawk de Kahnawake. Selon le critère du 8S;ème eentile de l'indice de masse

corporel à partir de données sur les enfants américains, 29,6% des garçons et 32,8% des

fil1es âgés de S à 12 ans auraient un excès de poids. Ces taux sont relativement moins

élevés que ceux reportés dans d'autres études utilisant le même critère ct portan~ sur des

enfants nmérindiens. Lorsque comparé à des données américaines, il existe des différences

plus grandes pour les mesures du pli eutané subscapulaire que eeux du triceps. Ceci laisse

présumer une distribution plus centrale du gras sous pli cutané. La moyenne de l'apport

énérgctique des enfants de quatrième, cinquième ct sixième élémentaires est considérée

comme adéquate pour atteindre une croissance normale. Les indices taille selon l'âge et

poids et selon l'âge et taille ne révèlent aucun problème de sous-alimentation. La

moyenne de l'apport en matières grasses, exprimée en pourcentage de l'apport

énergétique total, se révèle inférieure à ce qu; est généralement présenté pour les étudiants

nord-américains «35% à p<O.OO1). Vingt pourceiit des enfants de Kahnawake ont

déelaré consommer des aliments traditionnels ou culturels Mohawk. l1s ont également

affirmé avoir une disposition favorable pour la plupart des 24 éléments utilisés dans le

questionnaire sur les préférences alimentaires.
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1. INTRODUCTION

Kahnawake is a Mohawk territory directly across the St. Lawrence River. south of

Montreal, about 19 km from downtown Montreal. ln the Mohawk language, Kahnawake

means "on the rapids", which refers to the nearby Lachine Rapids. The Mohawk are one

ofsix nations of the Iroquois. The People of Kahnawake cali themselves

Kahnawakero:non. The total population residing in the community is approximately 6000.

Kahnawake is a unique Native community: it has its own hospital and health eare, schools

and education sy~1em. social services, justice and policing, and cooperative financial

institution.

Agriculture, cspecially of corn, is at the cornerstone of the traditionalIroquois

food system. Staple foods are "The Three Sisters", com. beans and squash. Historically,

these were important not only from a nutritional standpoint: thcy cneompassed many

customs. stones, myths and legends (Eames-Sheavly. 1993). Today. although not as

frequently used. this food still holds a strong cultural and spiritual significanee.

Traditional food comprised ofone or more of the Three Sisters includes cornbread, corn

soup and stews. ln the pasto these were complementcd by food such as wild meats,

berries. fruits. nuts and maple syrup.

ln the 1980s. studies conducted at Kateri Memorial Hospital Centre showed high

prevalence ofdiabctes and its complications among adults in Kahnawake (see Il.1.2.).

Results raised concern among community membcrs for the health of its future

generations. and drove the initiation and development of the Kahnawake Schools

Diabetes Prevention Project (KSDPP). The KSDPP is funded by the National Hcalth

Research and Development Program (Health Canada) for three years and has been

implemented as of FaU 1994. It is a school-based health education program with a strong

community health promotion intervention, whose aim is to promote healthy eating.

physical aetivity and a positive attitude. The ultimate goal is the prevention ofdiabetes by

eneouraging positive lifestyle behaviours from an carly age. The KSDPP inc1udes a strong
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evaluation eomponent. It is within the eontext of basc1ine data evaluation of the KSDPP

that the study deseribed in this thesis was realized.

The goal of this thesis projeet was to eharaeterize anthropometry, nutrient and

food intakes, and food preferences of Kahnawake sehoolehildren. (Specifie objectives and

hypotheses arc deseribed in Section III following the review of the literature.) The most

appropriate methods to evaluate these, given time and feasibility eonstraints were sought

from the literature. Previous knowledge in these areas for Native North Ameriean

sehoolehildren was also brought forward as an aid to deseribe the situation among

Kahnawake ehildren. Assessment of anthropometry and diet of ehildren is a broad,

dynamie researeh field in whieh there a,:~ still many unanswered questions. In light of

health promotion projeets sueh as the KSDPP, it is beeoming inereasingly important to be

able to do this as aeeurately as possible.

2
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Il. LITERATURE REVIEW

1. Patterns of health and disease in Native North American Peoples

There has been a transition in health and disease patterns in Native North

Ameriean Peoples over the past few hundred years. ArrivaI of European settlers

introdueed infeetious diseases that had devastating effects in Many populations (Young,

1988). In the 1940s, two surveys in Canada revealed a population on the brink of

starvation (Young. 1993). Sinee then, there has been a reduetion in infeetious diseases and

a dramatie rise in ehronic discases rc1atcd to obesity, espeeially non-insulin-dependent

diabetes mellitus (NIDDM) (Jackson, 1986: Young, 1988: Byers, 1992).

1.1. Non-insulin-dependent diabetes mellitus (NIDDM) and related health problems

1.1.1. Prevalence ofNIDDM and its complications
NIDDM has bccome a widespread health problcm in Native North Ameriean

Peoples (Gohdes ct al., 1993: Young, 1993). In sorne communities it has reaehed

epidemie proportions (West, 1978: Kuller, 1993). The Pirna in Arizona have the highest

reported rates ofdiabetes in the world: half the population over the age of35 has the

disease (Knowler ct al., 1991).

Numcrous studies have deseribed the prevalenee of NIDDM in Native Peoples

across Canada and the United States. A wide regional variation has been observed. In an

ecologieal survey of76% ofthe Native population ofCanada. the age-gender-adjusted

prevalenee ofdiagnoscd diabetes was 2 to 5 tirnes higher than in non-Natives, in all but

three areas (British Columbia, Yukon and the Northwest Territories) (Young et aI.,1990).

Studies in sc1eetcd Native groups in Canada sueh as the Algonquin in Quebee and the

Cree and Ojibway Nations in Nortltwestem Ontario have shown excessive rates of

diabetes (Delisle and Ekoé, 1993: Fox et al.. 1994). NIDDM has beeome an important

hcalth problem among the James Bay Cree ofnorthern Quebee: it was notOO that

3
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prevalence increased as latitude decrcascd (Brassard ct al.. 1993a: Brassard ct al..

1993b).

Studies in the United States have also shown rates ofNIDDM to be higher in

Native Americans than in other ethnie groups (Farrell ct al.. 1993: Gohdes ct al.. 1993:

Martinez and Strauss. 1993: Stahn ct al.. 1993). From a survey ofIndian Health Services

(lHS) out-patient records it was estimated that 8.9% ofNative Amcricans 15 years and

oldcr were seen for diabetes in 1987 (Gohdes ct al.. 1993). This percentage may have been

underestimated. as it refleetcd only individuals reeeiving health eare services from IHS.

Overall. the preva1enee of se1f-reported diabetes among Native Amerieans estimated from

the Survey of Ameriean Indians and Alaska Natives in 1987. was higher than the U.S. all­

race rate (Young. 1993).

It has been noted that the prevalence ofNIDDM tends to inerease with age and is

generally higher in women than in men (Young. 1993). NIDDM appears to be occurring

at a younger age among Native Peoples (Knowler ct al.. 1991: Delis1e and Ekoé. 1993:

Fox ct al.. 1994).

The hea1th burden ofdial::::tes cornes mainly from its complications (Gohdes.

1993). Native Amerieans experience a very high proportion ofdiabetes-relatcd end-stage

renal disease (Lee ct al., 1994). Newman et al. (1990) reported a rate 2.8 times the age­

adjusted incidence in Caucasians. with 56% of cases attributab1e to NIDDM (Newman ct

al., 1990). A high incidence and prevalence ofrenal discase and amputations have been

rcported in Eastern Band Cherokee. and in Plains. Sioux and Eastern Woodlands Nations

in North Dakota. South Dakota and Nebraska (Farrell ct al.. 1993: Stahn ct al.. 1993).

Cardiovascular disease is a major cause ofdeath among Native North Americans

(Alpert ct al., 1991). Overall rates ofisehemic heart disease and atherosclerosis in Native

Peoples in the United States (including Alaska) werc lower than in the general population

(Wc1ty and Cou1ehan, 1993). When individua1 regions were considered. however. there

was a wide variation in rates ofeardiovaseular disease: in many cases these were in excess

of the general U.S. population.

Mortality !':ltes associated with diabetes were four times higher in Native

Amerieans than in the U.S. white population (Newman ct al., 1993). The authors
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suggested that these may have been underestimated because of the incomplete recording

ofdiabetcs as a cause ofmortality on death certificates (Newman ct al.. 1993).

1.1.2. Obesity
Obesity is an important health problem which makes Native peoples

disproportionately susceptible to diabetes, hypertension and cardiovascular disease

(Rhoades ct al., 1987: Howard ct al., 1992). Many studies have reported a high

prevalence ofobesity in relation to NIDDM (Knowler ct al., 1991; Brassard ct al.. 1993a:

Muneta ct al., 1993; Fox ct al., 1994). A1though obesity is considered the strongest

environmcntal risk factor in the devclopmcnt ofNIDDM. it cannot entirely explain the

higher rates ofdiabetes among Native peoples (Delisle and Ekoé. 1993; Young, 1993).

Prevalcnce ofobesity in American and Alaska Native adults living on or near

reservations (n=3200) was estimatcd with data coUected by the National Medical

Expcnditure Survey in 1987 (Broussard ct al., 1991). Obesity was 13.7% in Native men

and 16.5% in Native women. compared with rates of 9.1% in V.S. men (aU races) and

8.2% in V.S. women (aU races). Knowler ct al. (1991) described increar.ing levels of

obesity in the Pima since the tum ofthe century. In a survey of704 adult Cree and

Ojibwa in Northern Canada. a large proportion of individuals in aU age-gendcr groups

wcre obese (Young and Sevcnhuysen. 1989).

It is important to consider limitations when comparing or summarizing studies on

prevalence ofdiseases or their risk factors such as obesity. These include differcnces in

study design. cultural and anthropological diversity among groups. geographic dispersion

that makes it difficu1t to include large numbcrs in surveys. and regional disparities in health

care contributing to differcnces in reported rates (Howard et al.. 1992). Definitions ofthe

disease or its risk factors. methods ofaseertainment, denorninators on which prevalence

cstimates arc bascd, and refercnce populations to which results are eompared may also be

variable betwecn studies (Howard et al., 1992; Young. 1993).
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1.1.3. Etiology
Thc ctiology ofNIDDM is multifactorial. and inc1udcs hcrcdity. obcsity. physical

inactivity. diet and metabolic factors (Young. 1993). It is gcncrally bclicvcd that Nativc

Pcoplcs have a gcnctic susccptibility to diabctcs (and obcsity) that has bccn unveilcd by

environmental risk factors (Wcst. 1978: Kullcr. 1993: Young. 1993). Sincc first contact

with Europcan scttlcrs. Nativc communitics havc undcrgonc rapid cultural, dictary and

lifcstylc changcs. In thc case of maizc-growing Pcoples. thc traditional corn-bascd dict

high in complex carbohydratcs and fibrc. and low in fat, has been rcplaccd with a dict high

in fat and containing a largc proportion of highly proccsscd food. Thcrc has also bccn a

transition from very high activity pattcrns associatcd with subsistence farming and hunting.

manuallabour and travc1 on foot, to a rclativc1y scdcntary lifcstylc (Zimmct. 1982: Mohs

et al.. 1985: Rhoadcs ct al.. 1987: Szathmary ct al.. 1987: Young and Scvcnhuyscn.

1989: Tcufcl and Dufour, 1990: Broussard ct al.. 1991: Swinburn ct al., 1991: Bycrs.

1992: Diamond, 1992: Boycc and Swinbum. 1993: Young, 1993).

1.2. Situation in Kahnawake

Kahnawakc is not an exception to the high prcvalcncc ofNIDDM and its

complications obscrved among Nativc North American Peoplcs over thc past fcw dccadcs.

ln 1981, Ors. Montour and Macaulay of Katcri Mcmorial Hospital Ccntre conductcd a

chart review of544 Mohawk adults (92% of the population 45 to 64 ycars ofagc). Thcy

documented a NIDDM rate of 12%. which was more than double that reported in a white

American population of similar incomc and cducation (Montour and Macaulay, 1985).

Thirty percent of the sample had hypertension, which was almost twice that reportcd in an

equivalent white American population. There is a paucity ofinformation on hypertension

in Native North Amcrïcans. but it has been suggestcd to be lowcr than in white

populations (Martincz-Maldonado. 1991).

A few years later, complications and associatcd risk factors ofNIDDM were

studied using chart review. patient intervicws and the measurement of variables such as

weight and height (Macaulay et al.. 1988: Montour ct al., 1989). Subjeets includcd adults
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with and without NIDDM who had been matched for agc and gendcr. A vcry high

perecntage (48%) ofindividuals with diabetes had isehemic heart disease. Rates ofobesity

were high both in subjeets with diabetcs (86%) and in those without (74%). suggesting

that evcn those without NIDDM were at high risk ofdeveloping the disease because of

their weight status. These results raised eoneem among community membcrs for the

health of its future generations. and drove the initiation and development of the KSDPP.

2. Anthropometry of Native North American schoolchildren

Anthropometrie studies in diverse groups of Native North Ameriean

schoolchildrcn have gcnerally shown rates ofoverweight or obesity and secular increases

exceeding thosercported in non-Native children (Harlan. 1993; Kumanyika.1993).

2.1. Prevalence of overweight

Studies which have examined the prevalence ofoverweight or obesity in Native

North American schoolchildren in the past deeade arc summarized in Table 2-1. Caution

is necdcd when using such results to estimate prevalence of overweight or obesity. or to

compare across groups. as diffcrenccs may stem from the use of different assessment

methods and criteria (Kumanyika. 1993). Due to selected groups and small sarnple sizes.

there may also be the possibility of sample distortion bias (Kramcr. 1988).

Urbanization has been cited as a possible contributor to a higher prevalence of

obcsity among Native childrcn; children living in or near urban areas are more likely to be

removed from their traditionallifestyle (JoOOston ct al.. 1978; Pfeiffer and Dibblee.

1982).
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2.2. Secular trends

Several authors have noted a secular inerease in adiposity ofNative cbildren

(Helmuth, 1983; Sugarmanetal., 1990: Knowleretal., 1991; Haueketal..1992:

Malina, 1993; Valdini ct al., 1994). At comparable heights, 5- to 18-year-old Pima

ehildren weighed 6 to 14 kg more in 1988 than in 1905 (Knowler et al.. 1991). Sugarman

et al. (1990) reported an inereased prevalenee ofobesity in Navajo ehildren 5 to 17 years

of age over a period of35 years, wben data from 1988 were eompared with data from

1955: Mean beigbts increased 6.1 % in boys and 4.4% in girls, wbile mean weigbts

inereased 28.8% in boys and 18.7% in girls. Between 1966 and 1982,6- to 14-year-old

Mohawk ehildrcn from Tyendinaga were taller and heavier than Southem Ontario Iroquois

in 1934 (He1muth, 1983). Howevcr, this study was limited by the small number of

ehildren within eaeh age-gender group.

2.3. Implications for health and prevention

An Î1.crCdsc in cbi1dhood obesity may have major implieations on the health of

Native North Ameriean Peoples if it continues into adu1thood (Hauek et a\., 1992).

Obesity is a significant health problcm wbich eontributes to bigh rates ofnon-insulin­

dependent diabetes mel1itus and hypertension. It is not known whether obesity in Native

North American adults develops in cbildhood or latcr in life (Byers. 1992). Studies in

other populations have suggestcd that cbildhood obesity may traek into adulthood

(Muramutsu et al., 1990: Casey et al., 1992; Nieto ct al.. 1992: Clarke and Lauer, 1993;

Ernst and Obarzanek. 1994) and may also be assoeiated with inereased morbidity and

mortality (Mossberg, 1989: Must et al., 1992). Thcre has been a wide range of estimates

ofthe proportion ofobcse ehildren who beeome obese adults owing to diffcrcnt study

designs, definitions ofobesity, ages ofsubjects. intervals between measuremcnts, and

population and cultural diffcrences (Scrdula et al.. 1993; Canadian Task Force on the

Periodic Hea1th Examination, 1994). The degree, duration, and age at onset ofobesity
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affect the probability ofits pcrsistcnee into aduithood (Frecdman ct al., 1987; Story and

Aiton, 1991: Dietz, 1994).

Pediatrie obesity has been assoeiated with eardiovaseular risk faetors sueh as high

blood pressure and hypereholesterolemia (Leung and Robson, 1990: Burns et al., 1992:

Ernst and Obarzanek, 1994). It has not been proven that obesity in ehildhood inereases

the risk ofehronie diseases later on in life (Canadian Task Foree on the Periodie Health

Examination, 1994). The question ofwhether preventing obesity in ehildrcn will reduee

the risk ofchronie diseases in adulthood also remains unanswered. However, a nurnber of

reasons would suggest efforts in the prevention ofobesity to be highly desirable (Jackson

et al., 1991: Harlan, 1993; Serdula et al., 1993). Among these are the burdcn ofdiseases

sueh as diabetes and eoronary heart disease. partieularly in Native communities, and the

likclihood that behaviours and lifestyle patterns leading to obesity may be establishcd

during ehildhood (Ernst and Obarzanek. 1994).

School is a potentially useful setting for the primary prevention ofobesity

(Resnicow, 1993). To date, therc have not been many published reports of eurrcn~

intervention and evaluation prograrns in Native North Am.;:riean communities aimed at the

prevention ofobesity and its long-term heaith consequences (Davis et al.. 1993: Davis and

Gomez, 1993).
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Table 2-1 - Prevalence of overweight or obesity in Native North American
schoolchildren

Author(s) (year) Study Population Criteria to define Percent overweight
overweight (ow) or (ow) or obesity
obesitv (ob) (ob)

Story ct al. (1986b) Eastern Band ow - triceps skinfold Boys: 49.7
Cherokee (North ~ 85th perccntile Girls: 31.6
Carolina) white adolescents in
13-17 y.o. TSNS'......................................................... ..............................•..........................
Boys n=139. girls ob - triceps skinfold Boys: 16.0
n=138. ~ 95th pcrcentile Girls: 12.0

white adolescents in
TSNS

Sugarrnan ct al. Navajo ob - weight-for-age Boys: 12.5
(1990) 5-17 y.o. ~ 95th percentile Girls: 11.2

Boys n=951. girls NCHS-COC
n=1018. refcrenceb

Broussard ct al. Sioux (North ow - body mass Boys: 32.1
(1991 ) Dakota) index ~ 85th Girls: 30.6

9-13 y.o. pcrcentile NHANES
Boys n=56. girls ...!.!..!..~f.~~!?~~.~:.................................................................................
n=49. ob - body mass Boys: 3.6

index ~ 95th Girls: 6.1
pcrcenti1c NHANES
Il rcferencc

Winnebago and ow - body mass Boys: 32.7
Omaha (Nebraska) index ~ 85th Girls: 34.4
7-17y.o. pcrccntile NHANES
Boys n=275. girls ...!.!..!~f.~~!?~.~.~ ........................................... '...................•...................
n=224. ob - body mass Boys: 16.4

index~ 95th Girls: 13.4
percentile NHANES
II refercncc

Southwcst Arizona ow - body mass Boys: 74.6
(cthnicity not indcx~ 85th Girls: 78.3
specificd) pcrccntile NHANES
14-17 y.o. Il refcrcncc--_.........._-_...._-_.__..._- ........._........._.........._....................
Boys n=59. girls ob - body mass Boys: 44.1
n=83. index~ 95th Giris: 51.8

pcrccntile NHANES
II refcrcncc
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• Table 2-1 (cont'd) - Prevalence of overweight or obesity in Native North American
schoolchildren

a Ten State Nutntton Survey (1968-70)
bNational Center for Health Statistics - Centers for Disease Control
• second National Health and Nutrition Examination Survcy, ail races (1976-80)
d Hispanie Hcalth and Nutrition Examination Survcy, Mexican-American population
(1982-84)

Author(s) (year) Study Population Criteria to define Percent overweight
overweight (ow) or (ow) or obesity
obesitv (ob) (ob)

Gilbert ct al. (1992) Navajo lm: - body rnass Boys: 25
14-18 y.o. index ~ 85th Girls: 33
Boys n=168, girls pereentile NHANES
n=205. )) refcrenee....-...-......-._...__.._............~-_. ....__..................................-.............

ow - triceps skinfold Boys: 26
~ 85th percentile Girls: 21
NHANES ))
rcfcrence........................................_.............. ...._...................................................
ow - subscapular Boys: 60
skinfold ~ 85th Girls: 41
pcrccntile NHANES
)) refcrcnce

Jackson (1993) Amcrican Indian ow - body rnass Both genders: 39.3
schoolchildren as index ~ 85th
part of hcight and pcrccntile NHANES
weight survcy )) refercnce......................................................... .........................................................
in 1990-91 ow - body rnass Both genders: 28.6
5-18 y.o. index ~ 85th
Boys n=492 l, girls percentile
n=4543. HHANES-MA

refercnced

Bernard ct al. Eastern James Bay ow - body rnass Both genders: 38
(1995) Cree index~ 90th

(Quebec) percentile NHANES
9-19 y.o. )) reference....-......_-_..._..._----- ..._-_....- ...---_.__.......__......
n=l44 ow - body rnass Both genders: 17

index~ 90th (Boys: 9: Girls 24)
perccntile NHANES
Il reference..

•

•
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3. Diet of Native schooh:hildren

Thcre is a paucity ofliterature dcscnoing the diet ofNative North Arncriean

schoolchildren. Main arcas offocus in the few reports available arc nutrient and food intakcs.

and the relationship bctween diet and anthropometry.

3.1. Nutrient Intake
Several authors have evaluatcd the nutrient intakcs ofNative children by comparing

them to national refercnce standards. The mcan nulricnt intakc of343 Hopi elementary

schoolehildren was compared to Rccommendcd Dictary Allowanee (RDA) levels and found to

be at risk for calcium. vitarnins A and B-6. thiarnin and ascorbic acid. although a potential

underreporting ofenergy and thus nutrient intakc was noted (Kuhnlein and Calloway. 1977).

Recently. 96 Hopi children (aged 9-\3 ycars) eompletcd 3-day dietary records (Brown and

Brentou, 1994). Their mcan macro- and micronutrient intakcs were comparcd to RDAs. Fat.

saturatcd fat and sugars wcre above. and fibcr was below eurrent reeommendations. Ofail

analyzcd vitamins and minerais. only vitarnin D. calcium and zinc did not meet at lcast 97% or

100% ofthe RDA. This studyhad a low response rate (48%), and thcrefore maynot have

bccn rcprcsentative ofan the children.

During three scasons and in two communitics. the 24-hour food intake of 151

preschool northcm Manitoba Native children was mcasured (Ellestad-Saycd ct al.. 1981). The

nutrient content was caleulated and eomparcd to recommended Ievels. Nutrients found mest

likcly to bc lacking were vitarnin 0 and irOu, with protein and aseorbic acid high relative to

standards. The mcan nulrient intakcs of 143 Native children in Grades 4 and 6 in northcm

Manitoba. obtaincd through 24-hour recalIs. wcre comparcd with the 1983 Recommended

Nutrient Intakcs (RN!) (Sevcnhuysen and Bogert-O'Brien, 1987). Calcium and vitarnin A

wcre lowcr than recommended.

Wein ct al. (l993a) lookcd at the daily nutrient intake ofNative children agcd 8 to 15

ycars. in two communities in Northcm Alberta. Four 24-hour rccalls pcr persen wcrc

obtained. Nutrients found to bc 10w wcre calcium. folate. vitarnins A and 0 and zinc. Native
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children's dicts in the community with a schoollunch program were more nutrient-dcnse; total

carbohydrate. sugar. dictary fibre. calcium. potassium. zinc. folate. and vitarnin D were higher.

and total fat. saturatcd fat and cholesterol were lower.

3.2. Food consumption patterns

Thc contnbution ofmajor food groups to energy and nutrient intakes ofNative

children has becn examincd (EUestad-Saycd ct al.. 1981; Wein ct al.. 1992). The principal

source ofenergy both in Northcrn Manitoba preschool children's diets (EUestad-SayecI. 1981)

and Northcrn Alberta children's diets (Wein et al.. 1992) was found to be cercals.

Twenty-four hour rccall data frorn Jamcs Bay Crce schoolchildren were evaluatcd by

dClcrmining the number ofscrvings and food groups according to Canada's Food Guide

(Bernard ct al.. 1995). Milklmilk product and fruit/vegetable intakes were lower than

recommendcd. Nine to 11-ycar old children had a higher score on milklmiIk produets than

older childrefi duc to a school rnilk program.

Food consumption patterns and nutrient adequacy have bcen studicd within the eontext

ofschool lunch programs (Kuhnlein and Calloway. 1977; Wein ct al.. 1992). Wein et al.

(1992) cornparcd the food intake ofl63 Nativc children (agcd 8-15 ycars. rncan age 11.8

ycars) in two communitics in Northcrn Alberta. one with and one without a schoollunch

program. The children in the community with the schoollunch program. consurncd

significantly more energy frorn daiIy foods than other childrcn, and this contnbutcd to calcium..

and vitamin A and D intakes. Similarly. in diets ofHopi elementary schoolchildren. a large

proportion ofmiIk. fruits and vegetablcs came frorn govcrnment-subsidized schoollunch

(KuhnIein and Calloway. 1977).

The nutrient contnbution oftraditional food has been another arca ofrescarch.

"Country" or traditional food providcd a high pereentage ofnutrients in the diets of

schooleluldren in Northcrn Alberta. narncly protein.. zinc. niacin.. nboflavin and iron.. with very

little total and saturatcd fat (Wein et al.. 1992). The majority offood items mentioned in 24-
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hour recalls by Hopi ehildrcn indieatcd a deeline in the use ofthe traditional eorn-bcans-squash

dict (Kuhnlein and Calloway, 1977).

Hopi eluldren were notcd to have a very high intake ofswectencd bcvcrages sueh as

colas and "Kool-Aid" (Kuhnlein and Calloway, 1977). A high eonsurnption ofsugarcd drinks

was also doeurncntcd more rccently among Navajo adolescents agcd 14-18 y cars (n=373)

(Gilbert ct al., 1992). Sweetencd soda pop was found to be the most eornmonly rcportd

food/drink for both genders, its intake as a rncan pereentage oftotal energy bcing

approximately Il %.

3.3. Relationship between dietary intake and anthropornetry

At lcast two studies have atternptcd to find a rc1ationship between diet and obesity in

Native ehildren. There was no signifieant differcnee between rnean energy intake or rneal and

snaeking patterns bctwecn "fut" and "Iean" North Carolina Cherokee adolescents agcd 13 to

17 ycars (Story ct al., 1986b). There was an inverse rc1ationship between BMI and rncan

energy and fut intake, with hcavierNavajo adolescents (upper BMI tertile) aged 14 to 18 years,

rcporting lower intakes than "Icaner" eountcrparts (Gilbert ct al., 1992). However, there is

insufficicnt evidcnee to disregard the potcntial impact ofdietary intake on adiposity. The

possibility ofobcsc adolescents underrcporting energy intake bas becn notcd (Bandini ct al.,

1990: Black ct al., 1993). A1so, neither ofthese studies assesscd physieal fitncss or aetivity

levcls.

To date, there have becn no studies in Native ehildre.1 that have tricd to make

associations bctwccn dict and anthropornctry at the individuallevc1. The nurnbcr of24-hour

dictary rcea\ls rcquircd to eharactcrizc an individual's intake, partieularly in a population as

variable as childrcn, would make this logistieally diffieult whcn working in eommunity scttings

(Bcaton ct al., 1979: Bcaton ct al., 1983: Nelson ct al., 1989: Miller ct al., 1991).
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4. Food preferences of Native schoolchildren

Sorne rescarehers have assessed food preferences as weil as food hcalth bcliefS of

Native ehildren to gain insight on fuctors affecting food ehoiees. This ean bc useful in planning

interventions sueh as nutrition education and sehool feeding programs (Story ct al., 1986a:

Wein ct al., 1993b). Information on food preferences cao also serve as an indieator ofthe

cultural value offoods (Wein, 1995).

The studies arc diffieult to compare in that the definitions and rncthodologies used have

varied. The first study to look at food preferences in Native ehildren was with Cherokee

teenagers (n=257) in North Caro1ina (Story ct al., 1986a). Food preference was defined as

how often one would ehoose the food when offered. Choiees were "every timc", "rnost ofthe

tirne", "sorne ofthe tirne", "sc1dorn", "never", "do not know" and "never tasted". The

questionnaire incluow 120 food items. There was a high preference for high-fut and fried

food, and a low preference for desserts and sugared food. Whi1e sorne ofthe eulturally

Cherokee foods (e.g. bcao brcad, fiy brcad) were highly preferred, traditional wild animais and

plants were not.

Wein ct al. (1993b) looked at food preferences and food hcalth beliefS in ehildren aged

8-15 ycars old, oftwo Native eommunities in Northcm Alberta, Talleree (Cree Nation) and

Rocky Lane (Bcaver Nation). Preference was defined as the "degree oflike or dislike for a

food", and bclicfwas defined as the "probability that a partieular relationship exists". A five­

point Likcrt or hedonie scale was uscd. Picturcs of24 food items consisting oftraditional

Native foods and eommonly uscd storc-bought foods, were presented to the ehildren for rating

in individual interviews. There were no differenees bctween preferences for traditional

eompared to market foods. Foods from the four groups ofCanada's Food Guide were

considcrcd hcalthicst, whercas those oflow nutrient density (e.g. chocolate, chips) were given

the lowcst hcahh vaiue.

The above type ofquestionnaire was aIso administered in written form to smaU groups

ofInuvialuit ehildrcn from Aklavik, Northwcst Territorics, ranging in age from lOto 16 years
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(n=35) (Wein and Frccman. 1992). They rankcd 46 food items. the majority ofwhieh were

traditional foods. There were no significant diffcrenees bctwccn ehildren's and adults' food

preferences.

Social influences on food preferenees were examincd in James Bay Cree sehoolehildren

agcd 9 to 19 ycars (n=I44) (Bernard and Lavallée. 1993). Childrcn were found to prefer food

caten by their parents. rather than what their peers ate. The authors attemptcd to examine

preference between bush and market foods: the question was not framcd wel1 enough to elicit

appropriate responses. Other aspccts explored were knowlcdge (what foods the children

believcd should be caten for good hcalth) and attitudes (benefits and importance ofcating wel1.

perceivcd barriers to cating wel1).

5. Assessing anthropometry of ehildren

Anthropometry is a useful tool for assessing the nutritional status of ehildrcn. In

North America. it is unlikcly that a significant part of the population experienees cnergy

restrietion sufficient to limit growth (Willctt. 1990b). Rather. there is coneem for the

increasing prevalence ofobesity among children (Frcedman ct al.. 1987; Gortmaker et al..

1987; Malina et al.. 1987: Morbidity and Mortality Weekly Report (MMWR. 1994b).

This has raised the challenge ofestirnating relative body composition (fatness or adiposity)

in children. as weil as the determination ofa level ofadiposity which is excessive. and

predictive oflater morbidity or mortality (Roche. 1993).

The following discusses issues in the use and interpretation ofanthropometry for

the assessmcnt ofadiposity and growth in ehildren. Basic measures considered are

weight. height. trieeps and subscapular skinfold thieknesses.
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5.1. Assessrnent of adiposity

5././. Adiposily indices
Wcight and height arc available in most surveys and data sets. They can be

measured with good accuracy. and the methodology has remaincd unchanged in several

decadcs (Himes and Bouchard. 1989; WiIIett. 1990b: Harlan. 1993). Indices basedon

wcight and hcight arc only approximate indicators of fatness (Flcgal. 1990: Kuczmarski.

1993). In theory. a wcight-for-height indcx designcd to asscss adiposity should be highly

correlatcd with percentage body fat and be uncorrelated with height (Spyckerelle ct al..

1988). Independence ITom hcight may not bc an appropriatc critcrion for children (BaIlcw

ct al.. 1990: FlegaI.. 1993). Unlike in adults. where obcsity is generally not differentially

associatcd with height. chiidren who arc ovcrweight or overfat by a variety of criteria are

often taller than underweight or Jean children (Ballew et al.. 1990).

There is ongoing debate on the best weight-for-height function to use as a measure

of adiposity in children. Ballew ct al. (1990) uscd three weight-for height indices (body

mass index (BMI) wt/hr. wt/he. and Benn index wt/htP (exponent p derived for study

sample and is designcd explicitly to be independent ofheight» as estimates ofrc1ative

obesity in a multiracial sample of 5- to 10-year-old children. They conc1udcd that it made

little difference which index was used: none of them satisficd both criteria of

indepcndcnce from hcight, and high positive correlation with weight and other rncasures

of fatness. Spyckerclle ct al. (1988) comparcd various adiposity indices based on weight

and height in children and adolescents and found them to be similar. They were highly

correlatcd with weight and subscapular skinfolds (SSF). and generally not indcpendent of

height. It appears that any weight-for-hcight indcx designed to assess adiposity among

chiidren must be uscd with caution (Schey ct al.. 1984: FIegal. 1990).

BMI has shortcomings as an index ofadiposity in children in that it is not

independent ofhcight, it is affectcd by the relative leg length or relative sitting height, and

weight may reflect both lean and fat tissues (Garn et al.. 1986; Deurcnberg ct al.. 1991;
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Harlan, 1993). However, there are several reasons that make it praetieal. BMl ean be

used to eompare across studics. as it is commonly rcportcd in the literature. Reference

data are available for BMI (Rolland-Cachera et al.. 1982: Naiiar and Rowland. 1987:

Spyckcrelle et al., 1988). It is a uniform and producible means for identilying differcnces

in trends when assessing population and secular changes (F1egal, 1990: Harlan, 1993).

Finally. there is no simple and accurate alternative to BMI (Fung et al., 1990).

The skinfold site most appropriate to assess body fat depcnds on whether total

body fat or percentage body fat is the parameter of interest (Roche et al., 1981: Cronk

and Roche. 1982). The bcst indicators of percentage body fat were found to be triceps

skinfold (TSF) measures in girls 6 years of age and older. and in boys 6 to 8 years of age.

The most valid indicator of total body fat was SSF in boys. and BMl in girls (Roche et al ..

1981).

There are limitations to skinfold thieknesses as indicators of body fat.

Measurements arc more prone to error. particularly at higher levels of adiposity (Flegal.

1993: Kuczmarski. 1993). Also. not aIl fat (e.g intraabdominal and intramuscular) is

accessible to calipers (Willett. 1990). Distribution of fat may bc variable.

Usc of a single indicator to estirnate body fatness increases the risk of

misclassification. as it may not be appropriate for both genders and across ages and ethnie

groups (Schey etaI., 1984: Gibson. 1990: Nuutinen et al., 1991: Malina, 1993). As

ehildren age. developmental diffcrenees require that several criteria are used at once to

assess adiposity (Sehey et al., 1984: Spyekerelle et al.. 1988). Himes and Bouchard

(1989) evaluated the validity of selected anthropometric indicators uscd to estimatc

adiposity in childrcn. They also described the misclassification occurring whcn thesc

indicators were uscd to c\assify obesity, which was defincd by total body fat mcasured by

densitometry. (Densitometry, or hydrostatic weighing. is considcred the gold standard

technique to detcrmine body composition (Willett, 1990b).) The prefcrred indicator of

obesity in boys was TSF (SSF and BMI did almost as weIl). and in girls BM! (SSF did

almost as weIl). According to Frisancho and F1egel (1982). assessment ofrelative body

composition. should be based on evaluations ofboth BMI and measurcmcnts of

subcutaneous fat.
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Ethnic variation in thc distribution of subcutancous fat may influcnce the value of

ccrtain skinfolds or wcight!height ratios. For example. Mexican-Amcriean ehildren were

found to have a more central distribution ofsubcutaneous fat (Malina, 1993). Relative to

Caucasian children. Mohawk children in Akwesasne aIse had a more central distribution of

body fat. independcnt of the effects ofgcndcr and total body fat (Goran ct al.. 1995). In

these populations. SSF (or other trunk skinfolds) may bc more useful indicators than TSF.

Ethnic differcnces in leg or trunk length may have an effect on BMI (BaIlew et al.. 1990;

Malina. 1993).

5.1.2. Definition ofobesity
AIthough the estimation of body fat in children is difficult. it is even more

chaIlenging to determine how much fat is too much (Roche. 1993). At present. there is no

generaIly acccpted, objective definition that can be used to estimate the prevalence of

obesity (Flegal. 1993; Ernst and Obarzanek. 1994). Data on levcls of adiposity in

childhood that can be Iinked to levcls of adiposity in adulthood known to be associated

with increascd morbidity and mortality do not exist (Lopez and Mâsse. 1992: Roche.

1993: Obarzanek. 1993: Ernst and Obarzanek. 1994).

In view ofthe lack of a definition for obesity in children. Flegal (1993) suggested

that anthropometric measures such as BMI or skinfold thicknesses be used as continuous

variables to study the relationship of body sizc or composition to health. Comparisons

among groups could be made using continuous variables. without c1assifYing children as

obese or not obese. Alternativcly. statistical definitions based on pcrcentile eut-offpoints

can be used but their limitations need to be recognized (Flegal. 1993). Convention is to

define overweight or obesity relative to the 85th percentile of BM! or TSF in a reference

population. The 85th percentile varies with age. and does not reflect the same level of

adiposity at cach age (Flegal. 1993: Kuczmarski. 1993; Ernst and Obarzanek. 1994). For

example. at younger ages. obesity would be overestimated at the 85th percentile. and

would more likcly occur at the 90th or 95th percentile. Similarly. caution needs to be
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used in interpreting differenees aeross ethnieity. gender. and degree of maturation as being

differenees in body composition (F1egal. 1993: Kuezmarski. 1993: Malina.1993).

The paueity ofinformation on the prevalenee of ehildhood obesity may be partly

duc to the laek ofa precise and objective definition (Obarzanek. 1993). The absence of a

definition also makes the examination of seeular trends ofobesity eontroversial. This is

best ilIustrated by the example oftwo studies whieh used data ITom the same surveys and

arrived at different conclusions as to whether obesity in the United States was inereasing

over time. Using TSF as the eriterion of obesity. Gortrnaker ct al. (1987) found that

inereases oeeurred among ehildren ofan ages and both genders. and for both blacks and

whites. Hadan ct al. (1988) used BM! rather than TSF as an indieator of obesity. and

found no change in the prevalenee ofobesity over time for any raee-gender-age group.

Diifieulties in determining if seeular changes have oeeurred arc further eompounded when

trying to compare studies that have used different surveys as anehor points (Kuezmarski.

1993).

5.2. Assessment of growth

Preferred anthropometric measurements for evaluating nutritional status and

growth ofehildren arc weight-for-height and height-for-age (Gorstein ct al.. 1994).

Weight-for-age is a composite ofweight-for-height and height-for-age and fails to

distinguish ehildren who arc tan and slender ITom those who arc short and heavy. Beeause

ofthe variable timing of the pubertal growth spurt, weight-for-height has limitcd value in

nutritional status assessment of adolescents: its interpretation is eomplicated by the faet

that body composition is more variable at this age than in younger ehildren. and

differences in fatness and muscle mass between boys and girls increase with age (WHO

Working Group. 1986).
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5.3. Uses and limitations of reference data

There arc no intcrnationally recognized refercnces for children's BMI or skinfold

thicknesses. Throughout the literature, there arc many anthropometrie databases that have

been uscd to compare indices of adiposity. Currently, in North Ameriean studies, it is

conventional to use refcrcnce data from the second National Health and Nutrition

Examination Survcy (NHANES II) conducted in the United States between 1976 and

1980 (NaDar and Rowland, 1987). Data from the American Indian Schoolchildren Height

and Weight Survey conducted by IHS in 1990-91 were also compared to those from the

Mexican American subsample in the Hispanie Health and Nutrition Examination Survey

(HHANES-MA) (Najjar and Kuczmarski, 1989), which was donc between 1982 and 1984

(Jackson. 1993). The Mexican-Amcriean subsample was chosen beeause many Mexican­

Americans have Native North American ancestry (Samet ct al.. 1988).

One limitation to comparing to NHANES Il is that the data were col1eeted almost

two decades ago, and therefore may not be reflective of the eurrent American population.

Prc1iminary findings from the third National Health and Nutrition Exarnination Survey

(NHANES 111) (1988-91) indicate the prevalence ofoverweight among adolescents 12 to

19 years of age has inereased (MMWR.. 1994b). NHANES III data for younger children

have not yet been rc1eased, but a similar trend is expeeted. AIso, the NHANES II sample

did not include Native Americans living on reservations. It is possible there are genetie

differenees in body composition (Jackson, 1993).

It is emphasized that the NHANES data for percentiles ofBMI or skinfolds do not

represent standards. The concept of standard leads to difficulty, as it embodies the

concept ofnorm. or implies a valuejudgement (WHO Working Group, 1986). NHANES

data represent a reference for grouping and analyzing data. Using a cornmon refercnee

al10ws one to make eomparisons between groups, study trends ovcr lime, evaluate the

effeetiveness ofan intervention, or determine the proportion of individuals below or above

a designated cut-offpoint (WHO Working Group, 1986).
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Growth referenee eurves for ehildren from 2 to 18 years of age were developcd by

the National Center for Health Statisties (NCHS) and Centers for Disease Control (CDC)

using data fr0m a eombination of United States Health Examination surveys. They arc

reeommended by the World Health Organization for international use. Data for hcight­

for-age and weight-for-age arc available for individuals up to 18 years of age. Data for

weight-for-height arc available for males up to 138 months (11.5 yrs) of age and less than

145 cm. and for females up to 120 months (10 years) of age and less than 137 cm. This is

beeause weight-for-height is not independent of age in older ehildren. Also. wcights and

heights of ehildren beeome more variable as they enter puberty (Gorst::in ct al.. 1994).

There arc several advantages to using the NCHS population as a referenee. The

sample is large and representative and the data arc eross-seetional. They include at least

200 well-nourished individuals in eaeh age-gender group. who have aehieved their growth

potential (WHO Working Group. 1986: Gibson. 1990). Aiso. data collection procedures

were weil standardizcd and fully doeumented.

Il is aeeepted that there may be sorne ethnie differenees between groups. just as

there arc genetie differenees among individuals (WHO Working Group. 1986). For

instance. Native North Ameriean ehildren may have growth patterns that differ; theyare

likely to be heavier at birth and have a weight-for-height ratio greater than the 50th

pereentile of the NCHS population (Indian and Inuit Hcalth Committec. Canadian

Pediatrie Society. 1987). However. there arc iogistieal problems in ereating local

referenee values (Gibson. 1990). Given the diversity ofNative Peoples aeross North

America. no single growth ehart eould be produeed: individual growth eharts for many

different cultural areas would be neeessary and small numbcrs would make results

unreliable. For praetieal purposes. the NCHS population is reeommendcd as a referenee.

Ifneeessary. realistie goals ean be determined for a population by raising or lowcring eut­

offpoints (WHO Working Group. 1986: Indian and Inuit Health Committee. Canadian

Pediatrie Society. 1987).
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6. Assessing diet of children

6.1. Rationale

It is gencrally bclievcd that dictary intake ofehildren is a risk factor in the devc10pment

ofehronie discascs. sueh as eardiovascular disease and diabctes, and that eating habits arc

~1ablishcd carly in Iife. Therefore, the ability to measure food eonsumption ofehildren is

rcquircd, in order to devc10p and cvaluate prevention prograrns effectively.

Studics which have examincd the validity ofmaternaI rccall for preschool children have

shown mothcrs' reports to be inaccurate in mcasuring aetual foods eatcn, portion sizes and

nutrient levc1s consumcd (Basch et al.. 1990: Baranowski ct al., 1991). It bas been found that

a consensus rccall (ehild. mean age 5.8 years, assistcd by both parents) is more aeeurate than

either the mother or father's reeall ofa meal observcd unobtrusively (Eck ct al.. 1989). As

ehildren get older and consume more meals and snacks out oftheir parents' company. it ean bc

expectcd that it beeomes inercasingly difficult to obtain aecurate parental reports. A\so, in

large-scale school-bascd interventions. it may not he practieal or eost-effeetive to have parents

providing records or recalls ofthe chüd's food intake. The possible defieiencies in parents'

reports oftheir ehildren's dicts, couplcd with the relative case ofcondueting dietary

asscssrnents in the schocl environrnent, eontnbute to the desirability ofobtaining aecurate self­

reports from the ehildren thernselvcs.

6.2. Methods of assessing diet of children

Principal methods ofdietary asscssment that have bcen uscd in ehildrcn, as weil as

information rcgarding their validity. are dcscnbcd below. The focus is on elementary school­

agcd cluldrcn, who have bccn eallcd upon to rcspond to inquirics about what they have eaten.,

usually 8- to 12- ycarolds (Frank. 1991: Whiting & Shrestha. 1993: Baranowski & Domel,

1994: Frank, 1994).
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6.2.1. Food Frequency Questionnaire

A food frcquency questionnaire (FFQ) eonsists ofa food Iist and a response section in

whieh the subject states how oftcn caeh item was caten in a given time intcrval. In adults.

sorne advantages found arc its praetieality and case ofadministration in large seale

cpidemiologie studies. little training requircd ofinterviewers, and minimization of

intraindividual variabi1ity (Zulkifli and Yu. 1992). One disadvantage is that it is Iimitcd by the

list offoods. Also. it does not casily lend itsclfto direct validation. beeause ofthe longer time

frame it eovers (Gibson. 1990).

FFQs have not becn applicd sueeessfully in elemcntary sehoolehildrcn. It is bclievcd

mest ehildren do not have the high cognitive abilities requircd to average estimates of

eonsuniption over t~me intcrvals (Whiting and Shrestha, 1993: Baranowski and Domcl. 1994).

A l-day FFQ eomplctcd by third to sixth graders had good (82.9%) agreement with

direct observations (Baranowski ct al., 1986). However. FFQs oflonger than one day had

poor validity in ehildren younger than 12 ycars old (Râsâncn. 1979). Jenner ct al. (1989) found

poor agreement bctween a I-week FFQ and the referenee method of 14 24-hour reealls

administered to 11- to 12- year olds. Comparcd to a 3-day food record and a 24-hour reeall in

9- and 1O-year old girls. a 5-day FFQ had the grcatest proportion ofmissing foods (foods catcn

but not rcportcd) and 'phantom' foods (foods rcportcd but not caten) (Crawford ct al.. 1994).

It also had a bia~ for overcstimation ofcnergy and nutricnts. There was fuir re1iability

(eonsister,cy), but minimal validity in both weckly and monthly versions ofa fruit and vegctable

FFQ completcd by fourth ai'ct tifth graders whcn comparcd to food records (Demel ct al.,

1994a).

6.2.2. Short-term dietary recall and recording methods

6.2.2.1. Twenty-four-hour-recall

The 24-hour rC"...all i:lvolves a traincd interviewer qu~1ionning the subjcct on hislher

exact food intake during the prcvious 24-hour pcriod or preccding day (Gibson. 1990:

Wrtschi 1990), Frank ct al. (1977) dcscnbcd mcrnory aids and probing questions that may bc

used to adapt the 24-hour recall for schoolehildrcn.
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A single 24-hour reeaU is most appropriate to estimate average dietary intake ofa large

group ofehildren. The disadvantages ofthis rnethod arc: it eannot he uscd to give a reliable

pieture ofthe distnbution ofintakes in a population, high intraindividual variance causes

problems in eomputing correlations or in the use ofregression analysis. and it is statistieaUy

eonscrvative when eornparing group rncans. showing no signifieant diffcrenees when they

actuaUy exist (Pcrsson and Carlgrcn, 1984).

6.2.2.2. Eslimatedfood record

ln an estimatcd dietary record. the subjeet is askcd to record, at the time of

consumption. a detailcd description ofaU food and beverages eonsurncd (Gibson, 1990:

Witschi, 1990). The nurnbcr ofdays ineludcd may vary: it is usuaUy three to seven days. This

rnethod relies 1ess on rncmory than the 24-hour reeall and may thcrefore be more aeeurate

(Crawford ct al.. 1994: Dornel ct al.. 1994). A drawback is the respondent may he sensitizcd

to what is caten. and this may cause altcrations in usual dietary behaviour (Witsehi, 1990). In

addition. the food record rcquires high literaey. motivation, and training to complete. limiting

its use and making it labour intensive and eostly.

6.2.2.3. Limitations ofvalidation studies

The 24-hour dietary recaU and the estimatcd food record ean be validatcd more directly

than a food frequency. Also. their errors arc indcpendent ofthose in tli.: 'refcrenee rnethods'.

whieh arc typieally unobtrusive observation or weighcd duplieate portions (Gibson, 1990).

There arc several studies that have lookcd at the validity of 24-hour recall and food

record rnethods in ehildrcn. These arc not without limitations. Generalizability ofstudies

validating rnethods ofdietary asscssrnent for ehildren is often low. This seems to he

partieularly truc when the involvement ofparents is requircd. For example. the rccruitment

~1ratcgy uscd by Van Horn et al. (1990) resultcd in a prcdominantly white. middle elass.

cdueatcd population. Bccause ofthe high degree ofeomplianee rcquircd for parents to attend

training sessions and to obtain obscrvational data, sample selection bias was a1so a problern in

Lytle et a\.'s (1993) study.
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The protocol mthe study can also imluence the degrcc ofaccuracy ofthe childrcn's

self-reports. Meredith et al. (1951) conducted 24-hour rccails irnrnediately following the

obscrved lunch.. thus maximizing the ability ofthe children to remembcr what thcy had caten.

When children know thcy arc bcing obscrved. thcy may become sensitized to the food thcy

consume and be able to report their mtake with grcater aecuraey (Baranowski ct al.• 1986:

Lytle ct al.. 1993: Domc1 ct al.. 1994b).

Traming ofparticipants in keeping food records or mvisually estimating food portions

mayalso enr.anee the aceuracy ofrcports (Baranowski ct al., 1986: Van Hom ct al.. 1990:

Lytle et al.. 1993: Crawford ct al.. 1994). Resultmg validity is not ~1rictly retlective ofthe

dietary assessment method. but also ofail the traÙ1Ù1g that bas taken place.

Fmally. good agreement docs not necessarily mcan validity; it may merely indicate

similar crrors mboth methods (Gibson, 1990). This was perhaps the case in Van Hom ct al.'s

(1990) study where ehildren's recalls were compared to parents' observations.

6.2.3. Sources oferror in chi/dren's selfreports offood intake

Despite the limitations msomc validation studies. it is still possible to gct an

appreciation ofthe many crrors which occur mtryÙ1g to estimate ehildren's diets based on their

own self-reports. Sirni\ar to adults. thcre arc problems with intraindividual variation,

motivation, mcmory and diffieulty assessmg portion size (Gibson. 1993: Lytle ct al.. 1993).

6.2.3.1. Memory offood items ealen
ln gencral. studies have shown that ehJldren. espccially those younger than 10 ycars of

age. have trouble remcmbcring and identifYing what thcy have caten. Emmons and Hayes

(1973) observed that children had an casier time remcmbcrÙ1g primary food items. or main

course items. than seeondary items such as condiments. brcad and desserts. Meredith ct al.

(1951) reported that children had problems identifYing the type offruit juice thcy had had with

their lunch. In Baranowski ct al.'s study (1986). children had difficulty recal1Ù1g foods caten

carliest mthe day. prcsurnably bccause ofthe longer time that had clapscd. Othcrs did not pay
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attention to the food thcy ate, making thcm unlikely to rcmcmbcr having caten it later. They

also had diffieulty distinguishing bctween lower-fat and whole mi1k.

6.2.3.2. Estimation ofportion si=e/number offood items

Estirnating portion sizc is bclievcd to bc a highly skillcd cognitive activity (Baranowski

and Domel, 1994). There is no eonsistency aeross studies whcther under- or over-rcporting is

more eommon, or whieh foods arc more often wrongly estirnatcd. Grade 3 ehildren assisted by

food records were bctter able to rceall the food items thcy ate in a day, but had a diffieult time

quantifYing portion sizcs (Lytle et al., 1993). The tendency was to overestirnate portion sizes;

for many foods the rccaUed portions were more than 100% ofthose obscrvcd. Meredith et al.

(1951) rcported only 6 out of94 children could accuratcly estirnate school lunch portion sizes,

even though the recalls were taken immediately after the lunch. Van Horn ct al. (1990) found

that comparcd to thcir parents, children under-rcported candy (42.9%) and over-rcported

vegetables, implying that even at a young age, there was the possibility ofbeing infIuenecd by

the social desirability offood.

Childrcn have bcen found to both under- and overestirnate the nurnber of

foodslscrvings eonsurned. Meredith et al. (1951) found under-rcporting to bc more eornmon,

espeeiaUy as the nurnbcr offood items consurned at the lunch mcal inereascd. Other authors

also found under-rcporting more eommon, but could not deteet any specifie patterns as to

whieh foods were under-recorded (Baranowski et al., 1986; Domcl et al., 1994b). In contrast,

8- to 9-year-old Finnish boys over-rcported food intake, rcsulting in the overestirnation of

nutrient levels consurncd (Knuirnan et al.. 1987).

The tendency to overestirnate low intakes and undercstimate high intakes. known as

the "fiat slope syndrome", was obscrvcd in 10- to 12-year-old ehildren at summer camps

(Carter et al.. 1981). The phenomenon of"talking a good diet" is a potential bias when parents

arc involved in observing their ehildren's diet, as in studies by Van Hom et al. (1990) and Lytle

ct al. (1993).

6.3.4. Factors to consider in assessing diet ofchildren

The crrors in ehildren's sclfrcport ofdiet. although common to thosc ofadults. are

further magnified duc to a variety ofspecial considerations.
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Age is one factor to consider when measuring the diet:uy intake ofcluldren. By 7 or 8

years ofage there is a fuirly rapid inereasc in the ability ofchildren to rcspond to inquirics about

their eating behaviour, and by lOto 12 years ofage, children can serve as their own

rcspondents (Frank, 1994). Lack ofknowledgc and expcrience with food and its preparation.

ineluding mcal>urernent, and farniliarity with the components ofmixed dishcs and added

ingredients are problems attnbutable to young age (Lytle et al., 1993: Crawford et al.. 1994).

Adding even more to the challenge ofaccurate dietary assessment in young eluldren are low

literacy. lack ofintercst and short attention span (Crawford et al., 1994).

Children live in multiple environments, such as personal, school, home and peer, which

influence their eating patterns and nutrient intakes (Frank, 1994). These in turn affect the type

ofdata collection mcthod whieh is most appropriate to use.

There is little research dealing with cluldren's cognition with respect to food. but it is

recognized as an important area in bctter understanding children's self-reports ofdict. A modc1

descnbed by Baranowski and Domc1 (1994) identifies various cognitive proeesscs sueh as

attention. interpretation. organization. rctention. rctrieval. and response formulation which may

explain several phenomcna in the literature on children's reports oftheir own diet:uy intake. To

date, one study bas been documented whieh pertains to how ehildren rernember what thcy have

eaten (i.e. retrieval). Fourth-grade children artieulated visual irnagery and preference for a food

as important factors in aiding their recall (Domel ct al., 1994c).

Finally. when gathering diet:uy information from culturally diverse populations of

children. including Native North Arncrican, there would more than likely be additional factors

to consider in planning diet:uy researeh (Cassidy, 1994: Hankin and Wilkcns, 1994).
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7. Macronutrient intakes of children

7.1. 1mplications for obesity and chronic disease prevention

Macronutricnts. in particular cnergy and dietary fat, are assumed to have

implications for childhood obesity and the development ofchronic diseases (Health

Canada. 1993: Kimm. 1993). It is unclear whetherobesity is a function ofexcessive

cnergy intake. Obesc chiidren do not necessarily consume more energy than their lean

counterparts (Kimm. 1993). Underreporting of energy intake has been cited as a possible

reason for this observation (Bandini et al.. 1990: Black et al.. 1993). Excessive fat intake.

independent of total energy in the diet. has also been proposed as a determinant ofobesity

(Rolland-Cachera and Bellisle. 1986: Romieu et al.. 1988: Eek et al.. 1992: Gazzaniga

and Burns. 1993: Kimm. 1993). Although difficult to assess.lack ofphysieal activity

appears to be eritieal factor in childhood obesity: it must be eonsidered in the overall

energy balance of children (Dietz. 1991: Fontvieille et al.. 1993: Gutin and Manos. 1993:

Health Canada. 1993: Kimm. 1993: Pate. 1993).

Reducing fat intake has been recommended in the prevention ofehronic diseases.

in particular cardiovascular discase (Health and Wclfare Canada. 1990). Issues rclated to

fat in the diets of children are controversial. Canadian nutrition recommendations do not

advocate the reduction ofdietary fat in children to 30 percent or less of total energy until

linear growth is achievcd. as thcre is insufficient evidence that this will prevent illness in

later life (Health Canada. 1993). Furtbermore. the nutritional quality ofthe diet may be

compromised. Sorne studies have shown that when fat was deereased in the diet, sugar

(sucrose) intakes inereascd (Nieklas et al.. 1992: Boulton and Margarey. 1995:

Vandongen et al.• 1995). Diffieulty substituting complex carbohydrate for fat, resulting in

a reduced intake of energy and vitamins and mineraIs has also been observed (Vobecky et

al.. 1988: Stephen and Deneer. 1990: Lifshitz, 1992: Nicklas et al.. 1992).
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7.2. Current levels of dietary fat intake

There is a limited number ofreports deseribing the dietary intake patterns of

ehildren. and these arc mainly for scleet populations (Kimm. 1993). In reeent dceades. a

tendeney towards diets lower in fat has been observed in reports of ehildren's

maeronutrient intakes (Health Canada. 1993). This trend was documented in a review of

40 studies in ehildren. donc between 1920 and 1984. that assessed individual dietary

intake (Stephen and Wald. 1990). The Bogalusa Heart Study, a long-term

epidemiologieal investigation. used 24-hour reealls to examine dietary intake of 10 year­

old ehildren. in six eross-seetional surveys between 1973 and 1988. Although total energy

intake remained the same. a deerease from diets providing 38% ofenergy from fat. to

diets providing 35-36% ofenergy from fat was seen (Nieklas ct al., 1993). Dietary intakes

of 1- to 10-year-old ehildren (n=1392) in the V.S. Department of Agriculture 1987-88

Nationwide Food Consumption Survey (NFCS) were determined by maternaI 24-hour

reealls followed by two dietary records. Fat was found to be 35-36% of total energy

(Johnson ct al.. 1994). The National Heart. Lung and B100d Institute Growth and Health

Study (NGHS). is a multiecnter. longitudinal study of 2379 9- to IO-year-old girls whose

baseline dietary data were gathered during 1988 and 1989. Fat as a pereentage of total

energy was 35.0 ± 5.3 (mean ± standard deviation) in white girls. and 36.7 ± 5.6 in black

girls (The National Heart, Lung and Blood Institute Growth and Health Study Researeh

Group. 1992). Baseline data for the Dietary Intervention Study in Children (DISe) were

eolleeted by repeated 24-hour reealls in 8- to 1O-year old ehildren (n=663) between 1987

and 1990 (Van Hom ct al.. 1993). Fat intake was found to be 33.8% oftotal energy. In

the Sehool Nutrition Dietary Assessment Study (SNDAS) fat intake in 6- to IO-year-olds

was 34% oftotal calories (Devancy et al., 1995). Sorne of the differcnees in thcse studies

may be attributable to diffcrcnees in dietary assessment mcthods and nutrient databascs.

Overall. a trend towards lower fat intakcs providing approximatcly 34 to 35% of total

cnergy, is evidcnt.

The most up-to-date and rcprescntative cstimates of daily dietary fat arc the

NHANES III (Phase 1. 1988-91) data. These data arc based on a V.S, national
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probability sample. NHANES III results showed boys from 6 to 11 years ofage (n=868)

derivcd 33.9 ±0.3 (mean ±standard crror) percent ofdietary encrgy from fat, whi1e 6- to

Il-year-old girls (n=877) had 34.2 ± 0.5 % energy coming from fat (MeDowell ct al.,

1994: MMWR,1994a).

8. Assessing food preferences of children

8.1. Background

Food preferences arc a strong prcdietor offood ehoiee (Khan, 1981: Axelson and

Brinbcrg. 1989: Bireh and Sullivan, 1991). Howevcr. there arc a numbcr offactors whieh

influence food selection bcsides simple like or dislike for a food item. A genctic or biologie

influence on preference for sorne foods bas bcen suggestcd (Rozin and Volhneeke, 1986:

Anliker ct al., 1991: Faleiglia and Norton, 1994). The preference for sweet taste appears to be

innate (Bireh, 1987: Uihteenmâki and Tuorila, 1994). In adults, eoneerns relatcd to

environrnental constraints sueh as the cost and availability ofthe food, postingestive

consequences ofeating the food sueh as satiety and healthfulncss, individual or psyeho10giea1

factors, and culture, have a considerable ro1e in dctcrmining food eonsumption patterns (Rozin

and Vollmccke. 1986: Bireh and Sullivan, 1991). These ean indireetly affect children's food

intake and preferences by infIuencing what food is made availab1e to them. and at which

frcqueney. Nevertheless. ehildren's likes and dis1ikes, cspccially in the carly years oflife,~ the

primary dctcrminants offood consumption (Bireh and Sullivan, 1991: Fisher and Bireh,

1995).

Food preference data in ehildren have many uses and implications. They eould provide

insight ioto sorne ofthe fuctors infIueneing food choices (Wein ct al. 1993b). They eou1d be

useful in the development and evaluation ofschool fccding. and nutrition education programs

(Birch and Sullivan, 1991). It bas bccn suggested that ehildren's food preferences and

consumption patterns bc eonsidered, in order to understand how current dictary fut
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rccormnendations can he achicvcd (Fishcr and Birch. 1995). A study with preschool childrcn

demonstratcd fat prcferences to he associatoo with fut intakc. as wcll as parcntal adiposity

(Fishcr and Birch. 1995). Childrcn havc bcen found to prefer foods thcy are fumiliar with or

that thcy have heen exposcd to more often (Bireh. 1980: Phillips and Kolasa.. 1980: Birch.

1987: Sullivan and Birch. 1990). Kcm ct al. (1993) found that conditioning may contnoute to

childrcn's preference for high fut foods.

8.1.1. Definitions
There is no gencrally aeccptcd definition offood preference that has heen uscd by

rescarehcrs. Examples inc1ude choice ofone food over other(s). degree ofh"ke or dislike for a

food. or prefcrrcd frequency (i.e. how often onc would h"ke to cat the food). Most ofthis

variation may he explaincd by the methods that have been uscd to assess food preferences.

Two kcy issues are 1) the type oftask orjudgcment that has been requircd ofthe rcspondent

e.g. an affective rating scalc indicating likcldislike vs. a choicc rating scale indicating the most

likcd food given two or more choices. and 2) whethcr there bas heen actual tasting ofthe food.

or the subject is responding to the food narne or a picture ofthe food (Axelson and Brinbcrg.

1989).

8.2. Methods of assessing food preferences of children

Food preferences are often rncasurcd using rating scales. These are valuable

instruments for converting qualitative. descriptive information into numcrical form to which

statistical rnethods ofanalysis can he applicd. The reliability and validity ofrating seales

present challenges to rcscarchcrs. It is difficult to validate a rating seale as there is no

indcpendent yardstick by which it can he rncasurcd (Pcryarn and Pilgrim, 1957: Tyrer ct al.

1993). However. sevcra1 types ofreliability may he lookcd at. including intra- and inter-rater

reliability and test-retes! reliability (FIeiss. 1981: Tyrer et al. 1993).
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B.2.1. Affective rating scales
The hcdonie scale, a special application ofthe rating scale, is a well-known and

generally acecpted method for mcasuring food preference (Peryam and Pilgrim, 1957: Khan.

1981: Stone and Sidel. 1993). Nine-point hedonie seales with end-points labclled 1 (dislike

extremely) and 9 (like extremely), and a neutral midpoint, have bcen found to bc valid and

reliable in ehildren ofat lcast nine years ofage (Stone and Sidel. 1993: Falcig1ia and Norton,

1994). There has bcen reluetanee to use long seales, partieularly with younger ehildren.

bceausc ofthe bcliefthcy ercate confusion with the rnany words to undcrstand and ehoiees to

make (Kroll. 1990). On the other band. shorter seales may bc less discriminating. In a study

evaluating rating seaIes for scnsorytcsting with 5 to 10 ycar-old childrcn. reducing the seale

length from nine to seven points, offered no advantage (Kroll. 1990).

Facial hedonie seales have bcen used with ehildren (Phi11ips and Kolasa, 1980: Kroll.

1990: Anliker et al, 1991: Fisher and Bireh, 1995). Sorne have discouraged their use,

stating that assigning an affeetive response to a facial expression, is a mueh more diffieult

cognitive task tban assigning it to words (Stone and Sidel. 1993).

B.2.2. Choice rating scale
Bireh has developcd a two-part procedure for obtaining information on food

preferences from children as young as three ycars old (Bireh, 1979: Bireh, 1980: Birch and

Sullivan. 1991). It involves the ehild first tasting the food and rating it on a three-point hedonie

seale (like. dislike. neutra1). In the second phase ofthe procedure the ehild rank orders the

food within caeh category. The two parts combine to produee a complete rank ordering. This

method has bccn shown to bc both valid and reliable in preschool ehildren. and an effective

discrimination ofprefcrcnee (Bireh, 1979). This order ofehoiee mcthod was adapted for use in

5- to 7-ycar-old ehildren tasting eight foods and bcverages (Anliker et al, 1991). The children

wcrc bctter able to display their preferences than by a five-point bedonie seaIe.
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8.23. Stimuli to elicitfoodpreferences

The use ofaetual foods as stimuli bccomes diffieult logistieally as the numbcr of

ehildren and food items inercasc. However. thcrc arc fcw reliability and validity data on

procedures using food names, food models, photographs or drawings offood to elicit

preferences (Bireh & Sullivan. 1991). Hedonie ratings given by presehool ehildrcn. after seeing

photographs and after tasting, were the same for II out of 12 vegetables that were asscssed by

Phillips and Ko\asa (1980).

* * * * *

As shown in this literature review, the prevalenee ofNIDDM is inercasing among

Native North Arncriean Peoples and is strongly assoeiated with obesity. It is important

therefore to assess the prevalenee ofovcrweighi in elnldren from a susceptible population. as a

step towards deve10ping appropriate preventative mcasures. While considerable information

exists on anthropometry in Native North Arncriean schoolehildrcn. there is none for the

Mohawk ofKahnawake. There are few studies doeumenting dict and food preferences of

Native North Amcriean ehildrcn. and their rcsults eannot he gencralized aeross Native

eommunities. Therefore the intent ofthis thesis is to eharactcrize anthropomctry, dict and food

preferences ofKahnawake schoolehildrcn.
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III. PURPOSE

9. Objectives

The following were specifie objectives of the researeh describcd in the foUowing chapters:

ln 5- to 12-year-o/d (Grades 1-6) chi/dren:

• To assess the growth and nutritional status of elementa!)' schoolchildren in

Kahnawakc using anthropometrie indices based on weight and height. To estimate

adiposity and prcvalence ofoverwcight using body mass index (BMI). derived from

wcight and height. and skinfold thicknesses.

ln 9- ta JJ-year-o/d (Grades 4-6) chi/dren:

• To evaluate the total energy. macronutrient and sucrose intake.

• To describe food sources of energy and macronutrients and overaIl consumption

patterns.

• To describe currently used Mohawk traditionallcultural food.

• To establish a bascline dicta!)' intake against which future dicta!)' studies could be

compared to assess changes in food intake.

• To describe food preferences for 24 food items encompassing contemporary as weIl as

traditionallcultural Mohawk food.

• To identify food/nutrition-relatcd concerns and potential food/nutritional problems.
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10. Hypotheses

The main researeh hypotheses are expressed as questions:

Is the prevalenee ofovcrweight (defined by ~85th pereentile age-sex specifie BM! or

>85th pereentile age-sex specifie TSF or SSF) greater among Kahnawake schoolehildren

than in NHANES II or HHANES-MA referenee populations?

Do Grades 4 to 6 Kahnawake ehildren have a mean intake oHat signifieantly different

from 35% oftotal energy (average intake oHat in sehoolehildren according to Health

Canada (1 993))?

36



•

•

•

IV. METHODS

Il. Ethics Approval and Research Agreement

Ethics revicw for the "Evaluation of the Kahnawake Sehools Diabetes Prevention

Projeet (KSDPP)" was eompleted by the Université de Montréal. This was donc prior to

submitting the proposaI for funding to the National Health Researeh and Development

Program's (NHRDP) Special Competition on Researeh on Diabetes in the Canadian

Aboriginal Population in Deeember 1992.

Several meetings with investigators of the KSDPP were held to design methods for

the study deseribed in this document. A proposai was presented to them in the Spring of

1994. In Fall 1994, a researeh agreement, required of all researeh eondueted by staffand

students based at the Centre for Nutrition and the Environment of Indigenous Peoples

(CINE), was submitted to the eornmunity and signed by representatives of Mohawk

Couneil of Kahnawake, ineluding the Grand Chief. as well as the Direetor of Edueational

Services in Kahnawake (Appendix 1). The Huraan Ethies Review Committee of

Macdonald Campus of MeGiIl University approvcd the research ethies ofthis thesis.

Data collection for the evaluation of the KSDPP began in Fall 1994. Prior to this,

consent forms were sent home with ehildren to be signed by parents. The dietary

interview was ineluded on this form. The sehool year started with a eampaign to promote

awareness about the projeet and its aetivities throughout the eommunity. Meetings were

held with principals, sehooî staffand the Kahnawake Combined Sehools Comrnittee,

informing them ofthe evaluation aetivities of the projeet. On September 1-2. 1994.

information booths were set up at the sehools for parents and ehildren. In addition. the

evaluation team went to eaeh cJassroom to explain the purpose and nature of the protoeol

to ehildren and to demonstrate anthropometrie techniques.
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12. Study Population

The population survcyed was from two elementary sehools in Kahnawake. Kateri

and Karonhianonha. attended by 90% of the sehool-aged ehildren in the eommunity.

Efforts were made to ensure there was no non-response bias: the physieal education

teaeher at Karonhianonha and the sehool nurse at Kateri were asked to subjeetively rank

non-participant ehildren as being either in a lower. middle or upper weight eategory. The

anthropometrie evaluation was eompleted with Grades 1 to 6 (5- to 12-year-olds), and the

dietary interview (ineluding 24-hour reeall and food preference assessment) was

eondueted with Grades 4 to 6 (8- to 12-year-olds).

13. Anthropometrie Evaluation

13.1. Training

The anthropometrie evaluation required training, supervision and ongoing quality

control. A nurse praetitioner who was a member of the eommunity was trained in

standard researeh anthropometrie technique. She was responsible for measurement and

reeording ofdata for ail the ehildren. Skinfold measurements were repeated on a 10%

random subsample (n=4l) by a person skilled in anthropometry to check inter-measurer

rcliability. The two measures were found to have a correlation of 0.99 (Pearson's r).

13.2. Techniques and equipment

Anthropometrie measurements were done in a "rivate room at sehool during the

no=1 school day. Ail efforts were made to cosure each ehild felt comfortable prior te
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beginning any measurcrnents. Age. gendcr. date ofbirth and date ofmeasurcrnent wcre

reeorded for eaeh ehild.

13.2.1•. Weight
Wcight was measured on an eleetronie digital seale (Model Seea 770; Germany) to

the ncarest 0.1 kg. Children were measured without shoes and in Iight indoor elothing (no

jackets. sweaters). The seale was eheckcd pcriodically for calibration with a set of

standard (2. 5 and 10 kg) test weights.

13.2.2•• Height
Stature was mcasured to the nearest 0.1 cm with a height measuring board (Shorr

Productions. Irwin J. Shorr. OIncy. Maryland.). The child was standing straight with his

hcad in thc Frankfurt Horizontal Planc. fcct togcthcr. wcight cvenly distributed on both

fect. knees straight. and heels. buttoeks and shoulder bladcs in contact with thc vertical

surfacc ofthc hcight mctcr (Lohman ct al.. 1988; Gibson. 1993). Thc hcight

mcasurcmcnt was takcn at maximum inspiration.

13.2.3. Skinfold thicknesses
Triccps and subscapular skinfold measurcmcnts wcrc taken on the right side of the

child using Lange calipers (Beta Technology Inc.; Cambridge. Maryland). Measurements

were repeated twice for each skinfold and recorded to the nearest 0.5 mm.

For the triceps skinfold (TSF). the child was asked to bcnd the right arm 90

degrees at the elbow and place the forearm.. palm down across the body. The tip of the

acromion process and the tip of the olecranon process ofthe ulna were located and

marked. The distance between these two points was measured using a measurement tape.

The midpoint was marked direetly in line with the point of the elbow and acromion

proeess. Letting the child's arm hang freely by the side. a vertical fold of skin plus the

subcutancous fat was taken 1 cm above the marked midpoint. The skinfold was held

betwecn the thumb and index finger while the measurcrnent was taken. The reading at

four seconds was recorded (Lohman et al.. 1988; Gibson. 1990: Gibson.1993).
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In the measurement of the subseapular skinfold (SSF), the ehild's right arm was

plaeed behind the baek to assist in the identification ofthe site. The measurcment site was

marked just bclow and lateral1y to the angle of the right shoulder blade, with the shoulder

and right arm rclaxed at the side of the body. The skinfold was grasped at the marked site

with the fingers on top, thumb bclow and index finger on the site at the lower tip of the

seapular. The skinfoId angled 45 degrees from the horizontal, in the sarne direction as the

inner border of the seapula. It was held between the fingers for 4 seconds while the

mcasurcment was taken.

13.3. Coding and data entry

AI1 anthropometric data were codcd and cntered by a single person with severa!

years experience in data coding. Thc software package SPSS for Windows Version 6.10

(Chicago, II.. 1994) was used to enter data. Thc data entry program had error checks, to

ensure values had the right number of digits or were within a specified range. The project

coordinator for the evaluation of the KSDPP verified a 10% sarnplc of cntcred rccords

against the original questionnaires and found no errors rclated to data entry. Thc data

wcre c1eaned and prepared for statistical analysis.

13.4. Data analysis

The data were analyzed using the statistical software package SAS for Windows

version 6.10 (Cary, N.C., 1994). Body mass index (BMI) was derived from weight and

hcight (weight(kg)lheight(m)2). Thc thrce values for each skinfold measurcment were

averaged. Descriptive statistics (means, standard deviations, medians) were ea1culated for

weight, height, BMI. TSF and SSF by age and gender groups.

Mean BMIs for Kahnawake ehildren wcre compared with age- an,,: gcnder­

specifie NHANES II (Najjar and Rowland. 1988), as wel1 as HHANES-MA data (Najjar

and Kuczmarski, 1989). Age and gcnder group means were comparcd to reference
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populations using two-tailed t-tests. The p-value of O.OS (procedure-wise error rate) was

divided by 6 (number of age groups per gender) to adjust for multiple eomparisons

(Bonferroni test) (Zar. 1984). Thus. a more eonservative value of0.008 (real error rate)

was considered as being statistieally signifieant.

Pereentiles were caleulated for BMI and skinfold measurements. Aeross each

gendcr. statistieal signifieanec ofdiffercnee (p<O.OS) between eorresponding sets of

obscrved percentile values for Kahnawake vs. NHANES Il and Kahnawake vs. HHANES­

MA. was determined using the Wileoxon matehed-pairs signed-ranks two-tailed test (Zar.

1984: Ryan et al.. 1990). The test was applied to ISth. SOth and 8Sth perecntile values for

ages 6 to Il for BMI. TSF and SSF.

The prevalenee of Kahnawake selioolchildren's BMI. TSF and SSF values at and

bclow the ISth pereentile and at and above the 8Sth pereentile of NHANES II and

HHANES-MA was ealeulated as indieators of the prevalenee ofunder- and overwcight

(Jackson. 1993). Givcn the samplc size. a Icvcl ofsignificance of S% and power of80%.

the proportion ùf children above thc 8Sth perecntile that could be dctected with eertainty

was at Icast 20% fer boys and girls togcthcr. and betwecn 20 and 2S% when each gender

was considered scparatcly (Lwanga and Lemeshow. 1991).

Epi Info Version 6.02 (Atlanta. Ga.• 1994). was used to compute height-for-age.

weight-for-hcight and weight-for-age z-seores (standard deviation units) and pereentiles

(ccntiles). Z-seores in thc refcrcnec population have a normal distribution. a mean ofzero

and a standard dcviation of 1. Perccntilcs range iTom zero to 100: the SOth pereentile

reprcsents the median ofthe refercnee population (Gorstein et al.. 1994). Z-seores and

perecntilcs are directly rclated. Both rely on fitted distributions ofanthropometric indices

aeross age and hcight values and are consistent in their interprctation aeross indices

(Gorstein ct al.. 1994). To compute z-scorcs and pereentiles. first. biologie age in months

was caleulatcd iTom the date of birth and date ofmeasurcment. Thcn. nutrition indices as

weil as flag codes for cxtreme values. were added to a file eontaining thc variables age in

months. sex. weight and hcight. Wcight-for-height z-scores were calculated for boys to

138 months (ILS years) and less than 14S cm in height. and for girls to 120 months (10

ycars) and Icss than 137 cm in height. Anthropometrie calculations for above 2 years of
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age in Epi Info are based on the growth reference curves developcd by the National

Center for Health Statistics (NCHS) and Center for Disease Control (CDC) using data

from the V.S. Health Examination Surveys, and arc those recommended by the World

Health Organization (WHO) for international use (Gorstein ct al., 1994).

The Epianth Program was used for standard anthropometric analysis to ealeulate

z-seore and pereentile distributions by age and gender. Analysis of variance was

performed in SAS to show the effect of age, gender and their interaction on height-for­

"ge, weight-for-height and weight-for-age z-seores. None ofthese variables had an effeet

on either weight-for-height or weight-for-age z-seores, so the distributions for ail the

ehildren were pooled. However, ther" was an cffcet of age on height-for-age z-seores in

8- and IO-year-old ehildren. Data on these arc presented separately. Finally, z-seores for

height-for-age and weight-for-height were eross-tabulated as described by Waterlow ct al.

(1977).

14. Dietary assessment

14.1, Twenty-four hour reeall interview

Twenty-four hour reeall interviews were eondueted with Grades 4 to 6 children,

from September to November of 1994. They took place on weekdays, during school

hours, in a private area where there were a table and two chairs. Children were

individually taken out of c1assrooms to partieipate in the reeall. Ali interviews wcre

eonducted by the author of this thesis, a dietitian trained in dietary interviewing.

Before beginning the interview, a few minutes were taken to establish a rapport

with the ehild. It was emphasized to the ehild that it was important to be aeeurate, but that

the interview was not a 'test', and the information given would remain anonymous. The

purpose of the 24-hour reeall was explained, and that it would serve to deseribe the intake
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ofchildrcn as a group, not ofany one chilè. The interviewer explaincd the process of the

interview, and ifthere were no questions, she began.

The 24-hour recall followed a standardizcd protocol, similar to that described by

Gibson (1993). First, the chiId was asked to rcmember ail food and bevcrages consumed

the previous day. The interviewer guidcd the child through the day, from the moment the

child got up to the time the child went to bcd. Techniques to maxirnize recall, such as

mentioning locations or situations (e.g. '"How about during recess...did you have anything

to eat or drink then?") were uscd (Frank et al., 1977). Details on time and place ofeating

were obtained. When the child had rccalled ail food and bevcrages to the best ofhis/her

ability, the list was reviewed to get a more thorough description ofeach item and the

portion size consumed. Probing was used to get details on brand names and types of

foods. For instance, to determine the type of milk, the child was asked the colour of its

container. As much as possible, information was obtained on food preparation methods

(e.g. "Did your mom make the steak in the oyen, or in a pan on top ofthe stove?").

Graduated food models and a bowl, glass, and household measuring cups and spoons

were used to aid in the estimation ofportion sizes.

At the end of the interview, the child was asked ifthis rcpresented a usual day's

intakc, and ifany vitaminlmineral supplements were taken. It was felt that the children

had difficulty interpreting the question on whether it was a typical day, as far as food

intake was concemed. Responses to the question on vitaminlmineral supplementation

were not recorded consistently from the start of the survey. Thus, these two questions

were omitted from analysis.

The 24-hour recall took an average of20 minutes per child. The questionnaire

uscd to record the above information is shown in Appendix 4. Four children (two 9 year­

and two IO-year old boys) were unable to complete the recall. However, these children

participated in the assessment of food preferences (see 1V.IS)

43



•

•

•

14.2. Procedures to quantify portion sizes

Several ways were employed to quantify portion sizes rcported by ehildren. as

aecurately as possible. Volumes. weights. and ingredients of market foods wcre obtaincd

by consulting product labels of food and beverages in grocery stores. as well as at the

schools (a variety of snacks were sold during recess periods at both schools). In sorne

cases. nutrition information on market foods was obtained through publications !Tom

major food companies. For serving sizes of food !Tom fast-food restaurant chains.

reference was made to nutrition information eompiled !Tom data !Tom the Nutrition

Coordinating Center at the University of Minnesota (Ross Laboratories. 1991).

A food-scale was used to obtain weights of certain foods. Sorne examples were:

pieees of beefor eheese eut to conform to sizes estimated by the children. and submarine

sandwiches from a restaurant whose ingredients were taken apart and weighcd

individually.

To quantify portion sizes of cultural Kahnawake foods like fricasee. la sauce.

ehicken and durnplings and meat pic. reeipes supplied by Kateri Memorial Hospital Centre

were used. Traditional corn soup was prepared at the hospital and weighed on a food

scale. Combread was prepared with a member of the eommunity. and also weighed.

14.3. Coding

Several items on the 24-hour recall questionnaire were eoded. Each ehild was

assigned a nurnerie identification nurnber. Other items coded ineluded age in ycars.

gcnder. the days of the week nurnbered !Tom 1 (Monday) to 7 (Sunday) and grade (4. 5 or

6).

Foods in the twcnty-four hour reealls were codcd using the Minilist (Murphy. S.•

University ofCalifomia at Berkeley. 1994). The Minilist is based on the most reccnt

Arncriean nutricnt data bank, and has been adjustcd, at CINE, to Canadian fortification

44



•

•

•

standards. Numcric codcs found in the Minilist were assigned to each food. Also

included with each food was its weight in grams. and the meal (i.e. 1=breakfast. 2=lunch.

3=supper. 4=snackl. 5=snack2. 6=snack3. etc...). When a food item was missing from

the Minilist. ifpossible. a similar food was coded. Otherwise. a formula was derived using

a combination of food codes from the database. in the quantities that would be required to

create a nutrient composition equivalent to that found in published reference data (Dubuc

and Lahaic. 1994: Health and Wclfare Canada. 1988). For example. a portion offruit

yogurt was coded as 80% milk. 5% dry non-fat milk solids and 15% jelly.

As much as possible. food itcms were coded exaetly as they were reported by

ehildren. For example. ifa ehild did not reeall having butter or margarine in a sandwich it

was not added arbitrarily. In certain cases however. assumptions were made to adjust for

the limited amount of detail that eould be provided on food preparation. They were the

following: when salad was reported. one teaspoon ofoil or 1 tablespoon of salad dressing

was added per eup: one teaspoon of fat was added to each cup ofa mixed dish (e.g. riee

casserole) or to fried foods (e.g. eggs. steak).

Detailed notes were taken while eoding. The coding was cheeked on every reeall

to assure accuraey and consistency in the whole proeess.

14.4. Data entry

Twenty-four hour reeall data were entered in Epi Info Version 6.0 (Atlanta. Ga.•

1994). General information on eaeh child (e.g. age. gender). as weil as the ehild's food

preferences (sec IV.15) were entered in a record. This served as the main respondent file.

Eaeh food was entered in a separate record. along with its weight. and the meal at which it

was eonsumed. These records were linked to the main file by the respondent (child's)

identification number. The entl)' program included checks to verify ifvalues had the right

number ofdigits and were within a specified range. After each 24-hour reeall was entered.

it was cheeked against its eoding shcet for CITOrs.
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14.5. Analysis

Twenty-four hOl'f recall data and rcspondent files were exported for analysis into

the statistical softwarc package SAS Version 6.10 for Windows (Cary. N.C.• 1994). The

recall data were merged with the Minilist nutrient database. The nutrients of interest in

this study (energy. carbohydrate (including sucrose). protcin and fat) were calculatcd on a

per food basis. They were derived by dividing the weight of the food by 100. and

multiplying this factor by the quantity of nutrient pcr 100 grams. Aiso calculatcd were

nutrient intakes per food per child.

14.5.1. Analysis ofnutrient intakes

Descriptive statistics (sample size. mean. standard deviation and standard error)

were calculated for the children's intake of cnergy and nutrients. Children were pooled

together in age and gender groups eorresponding to those of the Recommended Nutrient

Intakes (RNls) (Health and Welfare Canada. 1990). This was done to allow for a crude

comparison ofenergy intakes reported by Kahnawake schoolchildrcn to the RNls. They

were not compared statistically as RNIs for energy intake in children and adolescents arc

maintained as averages. Assessing the adequacy ofenergy intakes requires careful

consideration ofenergy expenditure (which was not feasible in this study). as weil as

growth patterns (Health and Welfare Canada. 1990).

Macronutrients. as a percent of total energy intake were determined for boys. girls

and ail children together. The two-tailed hypothesis that mean percentage energy trom

fat. was significantly different than 35% (comparable to CUITent levels offat intake in

North Arnerican childrcn (Health Canada. 1993». was tested with a one sample t-test

(Zar.1984). The test had more than 80% power to detect a difference of2%. at a

significance level ofp=0.05. The percentage energy from dietary fat in boys and girls was

also compared with NHANES III. Phase 1 (1988-91) data using a two-tailed two sample

t-test (Zar. 1984).
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14.5.2. Analysis offood intake
An analysis of food intake in Grades 4-6 Kahnawake ehildren was done using

methods deseribcd by Block et al. (1995). Frequeneies wcre determined for each food

eode uscd in analysis. and were ranked aeeording to the proportion of children who

reported them in the 24-hour recall. The pcreentage that eaeh food contributed to the

total intake ofcnergy and macronutrients was ealculated. This was dcrived by dividing the

total amount of nutrient in all the servings of the food item. by the total amount ofnutrient

in all foods eonsumed (Bloek et al.. 1995). Mentions oftraditionallcultural foods wcre

simply eountcd from the original questionnaires.

14.5.3. Meal patterns and dining out patterns
A variable was coded in each record to idcntii)' children who had mentioned dining

out (inc1uded eating in a restaurant or eating restaurant food at home) on one or more

oeeasion on the reeall day. Subscquently. the proportion ofehildren this rcpresented was

determined. Mean energy. maeronutrient and sucrose intakes were compared between

children who dined out and those who did not by use of a two-tailcd two sarnple t-test

(Zar. 1984).

14.5.4. Relationship with anthropometry
Children with both 24-hour reeall and anthropometry records eompleted were

grouped into lower. middle. and upper tertiles according to their mean BMI. TSF and

SSF. Mean energy and nutricnt intakes wcre ealeulated for eaeh tertile level. For eaeh

anthropometric parameter. one way analysis ofvarianee was used to eompare the three

mcans.
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15. Food preference assessment

15.1. Development of tool

Two meetings were hcld in Kahnawake in Mareh 1994. to obtain infonnation

useful in the design of an instrument to assess food preferences. The criteria of selection

for participants in these meetings were that they be Mohawk parents or guardians of

elementary sehoolehildren. or teaehers with knowledge oftraditional and cultural

Kahnawake food. The first meeting was a workshop attended by twenty-four teaehers

from Kateri and Karonhianonha Sehools: the second was a foeus group with parents of

the Kahnawake Combined Sehools Cornmittee. The foeus group was faeilitated by the

author. and moderated by a membcr of the eornmunity. Questions asked ofthese two

groups were: (1) What food or beverages arc regularly eonsurned by elementary

sehoolehildren (espeeially in Grades 4 to 6) as snacks or meals (partieularly meals of the

'fast food' type), and (2) What traditional or cultural Mohawk food is being eaten at

present in the cornmunity, by adults as weil as childrcn. The objective was to have the

participants create food Iists that were as complete as possible, and to then rank these

according to how frcqucntly they arc used by children.

Twenty-four food items were seleeted for preference evaluation. Food models

(pietures) wcre obtained from local milk produeers (Fédération des producteurs de lait du

Québec) for the majority of the food items. Photographs wcre taken ofthe remainder,

most ofwhieh eneompassed traditional or cultural Mohawk food, whieh were prepared in

the kitehen of Kateri Memorial Hospital Centre.
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15.2. Interview method

Following each 24-hour recall (sce IV.14). a rating scale was administered to

assess food preferences of children in Grades 4 to 6. A two-part procedure was adapted

from the work of Wcin et al. (1993) and Birch and Sullivan (1991). In the fust part, the

pictures of food were presented in a random ordcr to the child. He/she was askcd to placc

cach food picturc on a largc cardboard, onto one of five labelled catcgories: these wcrc

"Iikc very much", "Iike", "ncither like nor dislike", "dislikc" and "dislike very rnuch". The

interviewer made certain that the child understood what each ofthe five categories rneant

before proceeding. Freedom in thcir responses was also encouraged (Peryam and Pilgrim,

1957). In the second part, the child ranked food items according to his/her preference.

For each hcdonic category, the food pictures were arranged before the child who was

asked "Which food do you like the best?", the selected food was removed and the

question repeated until no pictures remaincd. The two parts combined to produce a

complete rank ordering.

Twenty-nine children (two or three children from each of 12 classes) were

randomly selected to repeat the food prcfercnce asscssrncnt. The retests were conducted

at the completion oftwcnty-four hour recalls at each school. Thus, the time between the

initial and repcat assessment varied for cach child. The size ofthis subsamplc was the

number ofpairs of observations required to rCJect thc hypothesis that a correlation was

greater than or equal to 0.50, with 80% power and a Typc 1 error rate of 5% (Zar, 1984:

Cohen, 1988).

15.3. Coding and data entry

Food preference data were coded as they were collected (see Appendix 4). The

following codes wcre used for the hedonic scores: 1 for "dislike very rnuch", 2 for

"dislike",3 for "neither like nor dislike" , 4 for "Iike",.and 5 for "Iike very rnuch". Rank
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order scores were assigned to food items from 1 (signifying the highest preference rating)

to 24 (the lowest preference rating). Food items that had never been tasted were assigncd

missing values. Data were entered in Epi Info Version 6.0 (Atlanta. Ga.. 1994).

15.4. Data analysis

Ali analyses of data were pcrforrned using the statistical software package SAS for

Windows Version 6.10 (Cary. N.C.. 1994).

15.4.1. Description offood preferences
Descriptive statistics (samplc size. mean. standard deviation, rank) wcre obtained

for hedonic and rank-order food preference scores. These were based on the number of

ehildren who reported having tasted each food.

For both seales. one-way analysis of variance (ANOVA) was perforrned to

examine differences in mean preference scores among food items. Subsequently. Scheffé's

multiple eontrast procedure (Zar. 1984) was used to test for differenccs between ail pairs

of mcan food preference scores within the set. Given the number of children whose food

preferences were assessed. the mean hedonie scores were estimated with a 95%

confidence interval no wider than 1.03 and a power of95%. The width of the 95%

confidence interval for the mean rank-order scores was 5.67 with a power of95% (Zar.

1984).

Finally. Spearman's rank correlation coefficients for each food were calculated in

order to examine the relationship between the hedonic and rank-order scales (Steel and

Torrie. 1980: Zar. 1984).

15.4.2. Test-retest reliability
Pearson's produet-moment (r), Spearman's rank and intraclass correlation

coefficients were ail calculated to iIIustrate test-retest re1iability for both hedonic and rank­

order scales. In this case, the intraelass correlation coefficient (ICC) is the prcferrcd
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statistical test of association (Maclurc and Willett. 1987: Bartko. 1991: Tyrcr ct al.

1993). Pearson's r measures the Iinear rc1ationship between total scores on the test and

those on the rctest. It is not ncccssary to have an interccpt of 0.0 and a slopc of 1.0 to

obtain a value of 1.0 (Steel and Torrie. 1980: Piecinelli et al.. 1993). Conversely.ICC

gives a value of 1.0 only when the first test's seores are exact1y the sarne as the second

test's scores: in this case the fitting line has an interecpt of0.0 and a slope of 1.0

(Piecinelli et al. 1993). ICC is superior to Kappa for ordinal data as in this study. in that

the former is a measure ofapproximate agreement, and the latter one of exact agreement.

For example. with the ICC. a pair ofhedonic scores in adjacent categories is in greater

agreement than a pair two categories apart (Mac1ure and Willett. 1987). Spearman's r is a

non-parametric test which compares the rank for each oftwo variables for each study

subject. The c10ser the ranks. the greater the correlation. It does not assume linearity of

the underlying reIationship (Steel and Torrie. 1980). To adjust for multiple comparisons

across the number of food items that were bcing tested. p-values for the correlation

coefficients were divided by 24. Thus. more conservative values of0.002 and 0.0004 (real

error rates). rather than 0.05 and 0.01 (procedure-wise error rates) were taken to be

significant (Zar. 1984).

Rc1iability of the scales was also examined using methods other than correlation.

Agreement was ca1culated by taking the absolute difference betwecn test and rctcst scores.

Finally. an approach described by Bland and Altman (1986) was used. in which it was

tested whcther the mean difference between initial and rcpeat scores was significant1y

different from zero. Once again. the p-value of0.05 (procedure-wise error rate) was

divided by 24 (number offood items) to adjust formu1tiple comparisons (Bonferroni test)

(Zar. 1984). A more conservativc value of0.002 (real crror rate) was considered as being

statistieally significant.
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V. RESULTS

16. Participation

Table 16-1 shows the participation rates of Kahnawake ehildren in evaluation

aetivities of the KSDPP. Of a total of458 ehildren there were 399 (87.1 %) whose

parents consented to the cvaluation. Relatively few parents rcfused (4.4%) and most non­

participation was duc to consent forms which were not returned to school (8.5%). There

was good overall participation in anthropometric (86.0%). diet (77.3%) and food

preference assessment (79.2%), suggesting these sampIcs were representative of the total

population of Kahnawake ehildren.

Efforts were made to determine ifthere was a non-participation bias. The

physieal education teacher at Karonhianonha and the sehool nurse at Kateri were asked to

subjectively rank non-participant children as bcing either in a lower. middle or upper

weight eategory. For the 59 ehildren who had refused participation or whose consent

forms had not yet been returned. 9(15%). 36(61 %) and 11(19%) of the students were

placed in the lower. middle and upper weight ranks respectivc1y (the remaining 3(5%)

were unknown). For the 44 ehildren in Grades 4-6 with whom a dietary interview was not

eompleted. 12(27%).23(52%) and 9(21 %) were in the lower. middle and upper weight

categories respeetively. A few ofthese ehildren had parental consent to partieipate in the

interview. but were not ineluded due to timc/feasibility eonstraints. The non-participants

did not appear to refleet a proportion of ~be population that was different in terms of its

anthropometry (i.e. there was no extreme in any eategory). This information. albeit

subjective. reinforeed represcntativeness of the study sample.
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Table 16-1 - Participation rates of Kahnawake children in evaluation activities (FaU
I994)

Grades 1-3 Grades 4-6 Grades 1-6
n (%) n (%)

Total nwnbcr ofchildrcn 246 (100%) 212 (100%) 458 (100%)

Participation rate 209 (84.9%) 190 (89.6%) 399 (87.1%)
RefusaIs Il (4.5%) 9 (4.2%) 20 (4.4%)
Non-response 26 (10.6%) 13 (6.1 %) 39 (8.5%)

Children with 207 (84.1 %) 187 (88.2%) 394 (86.0%)
anthropometrie evaluation
eompleted
Children with food NIA 168 (79.2%) NIA
preference assessment
eompleted
Children with 24-hr reeall NIA 164 (77.3%) NIA
eompleted
Children (Grades 4-6) NIA 160 (75.5%) NIA
with complete records
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17. Anthropometry

17.1. Descriptive statistics

Three-hundred-and-ninety-four out of458 (86.0%) Grades 1-6 Kahnawake

childrcn partieipated in the baseline anthropometrie evaluation ofthc KSDPP. Table 17-1

shows their age and gcnder distribution. The number in each gender and agc group

ranged from 2 to 43 for boys and 3 to 38 for girls. The average age of boys was 8.84 ±

1.72 years (mean ± standard deviation) (range 5.80 to 12.47). while that of girls was 8.90

± 1.80 years (range 5.76 to 12.98). For certain anthropometric analyses. there were too

few children in the 5 and 12 year old groups; in these cases rcsults arc reported for ages 6

to Il.

Sample size and descriptive statistics for weight, height, BMI derived from weight

and height. TSF and SSF, by gender and age groups arc given in Table 17-2. In boys, the

means for weight, BMI and SSF exceeded the medians by amounts that tended to inerease

with age, indicating an age-rc1ated inerease in positive skewness. This age-rc1ated

increase was not observed for height or TSF in boys. and was general!y not as consistent

in girls. Variability, as seen by the standard deviation, generally tended to increase with

age. for al! parameters exeept height, in both boys and girls. Girls had thicker skinfolds

than boys.

The mean BMI compared with NHANES II and HHANES-MA refercnce children

is shown for boys in Figure 17-1 and for girls in Figure 17-2. In boys, thc BMI appeared

to be highcr than NHANES II and HHANES-MA at all ages. At agc 10 thc gap from the

reference populations widencd, and the variability within the Kahnawake boys'

measurements inereased. The mean BMI in 10-year-old Kahnawake boys was

significant1y higher (p<0.05) than in NHANES II (Table 17-3). ûther age groups did not

reach statistically significant differcnces perhaps due to small sample sizes. As scen in

Table 17-3. mean BMI in Kahnawake girls was significant1y greater than NHANES II girls

in 8 (p<O.OO1) and 10 (p<O.O1) ycar olds. It was significantly higher than HHANES-MA
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Table 17-1 - Age and gender distribution of Kahnawake children
participating in anthropometric evaluation

Age (y) Boys Girls Total
5 5 6 Il
6 30 36 66
7 33 23 56
8 43 32 75
9 30 38 68
10 30 27 57
Il 26 30 56
12 2 3 5

Total 199 195 394
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Table 17-2 - Means (X), standard deviations (SD), and medians (MD) for weight, height, body mass index (BMI), triceps
skinfold (TSF) and subscapular skinfold (SSF) thicknesses by gender and age

Wcighl (kg) Heighl (cm) HMI (kg/m') TSf (mm) SSf (mm)
Gcnderl

Age Il X SO MD X SO MD X SO MD X SO MD X SO MD
Grouo

Bo~

5 5 21.4 1.8 20.5 115.7 4.0 113.3 16.0 0.9 16.0 7.6 2.2 7.0 4.9 1.2 4.2
6 30 24.9 4.6 24.0 120.9 5.1 120.6 17.0 2.6 16.4 9.2 3.4 8.2 6.0 3.2 5.0
7 33 27.3 6.7 26.5 125.0 5.8 126.5 17.3 3.2 16.6 9.8 4.8 8.3 6.5 5.8 5.0
8 43 30.9 11.0 27.8 129.2 6.0 127.4 18.2 4.6 17.2 12.3 7.4 10.0 8.9 7.5 6.2
9 30 35.0 9.2 32.6 136.8 5.1 136.2 18.6 3.8 17.3 12.6 6.0 11.6 9.0 7.2 6.1
10 30 43.6 12.6 37.7 144.3 5.2 144.3 20.7 4.8 18.5 14.8 7.3 12.2 12.3 8.4 8.0
Il 26 47.0 14.9 42.8 145.4 5.8 146.0 23.0 9.9 19.8 15.4 6.8 12.1 12.2 8.9 7.8
12 2 47.6 3.4 47.6 145.0 1.l 145.0 22.7 2.0 22.7 20.6 3.2 20.6 19.6 9.5 19.6

Girls
5 6 20.0 2.6 20.0 112.5 4.0 112.8 15.8 1.0 15.9 9.8 1.8 10.0 5.5 1.0 5.5
6 36 23.5 4.0 22.6 118.9 6.1 118.4 16.6 2.1 15.9 11.0 3.7 10.2 7.0 3.4 5.2
7 23 26.4 3.3 26.3 126.3 4.3 126.2 16.5 1.3 16.6 10.6 2.7 10.3 7.0 2.4 6.2
8 32 30.4 7.8 27.5 129.5 5.7 128.4 18.0 3.3 16.7 13.6 5.9 12.0 9.8 6.1 7.0
9 38 33.0 6.0 31.8 135.9 5.5 135.0 17.8 2.6 17.9 14.2 4.7 13.0 9.8 5.3 8.2
10 27 45.0 13.3 40.1 144.1 6.6 146.1 21.3 4.8 19.9 18.9 6.7 19.7 15.2 9.0 13.3
Il 30 49.2 13.1 47.2 150.1 6.4 152.2 21.7 5.3 20.6 18.4 7.4 15.9 14.9 9.3 12.3
12 3 53.5 15.7 49.0 150.7 5.2 152.0 23.4 6.0 23.3 21.7 8.8 24.7 18.6 12.8 18.0
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Figure 17-1 - Mean BMI in Kahnawake boys comparcd with

NHANES 11 and HHANES-MA boys
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Figure 17-2 - Mean BMI in Kahnawake girls compared with
NHANES 11 and HHANES-MA girls
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Table 17-3 - Mean BMI of Kahnawake children by gender and age compared
with NHANES II' and HHANES-MA2 data

Gender/ BMI-(kg/m~)

Age Kahnawake NHANES Il HHA~~ES-MA

Group
Mean SO Mean SO Mean SO

Boys
6 17.0 2.6 16.0 2.2 16.1 2.4
7 17.3 3.2 16.0 1.7 16.7 2.4
8 18.2 4.6 16.6 2.5 17.0 2.8
9 18.5 3.8 16.8 2.4 17.8 3.2
10 20.7 4.8 18.0' 2.9 18.5 3.8
Il 23.0 9.9 18.7 3.6 20.0 4.1

Girls
6 16.6 2.1 15.7 1.8 15.9 2.3
7 16.5 1.3 16.1 2.2 16.6 2.6
8 18.0 3.3 16.4' 2.5 17.1 3.0
9 17.8 2.6 17.5 3.5 18.2 3.2
10 21.3 4.8 17.8b 3.2 18.8 3.6
Il 21.7 5.3 18.9 3.8 18.9' 3.7

'NHANES II - second National Hcalth and Nutrition Examination Survey (1976-80)
'HHANES-MA - Hispanie health and Nutrition Examination Survey. Mexican American

population (1982-84)

Lellers reprcsent statistieally significant dilTercnce from Kahnawake samplc. dclermined by 2­
tailed t-tests and adjusted for multiple eomparisons using Bonferroni test:
{'P<O.05.'P<0.01.'P<O.001 (procedure-wise error rates): ·p<0.008.'p<0.002.'p<0.0002 (real
crror rates)f
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in II-year-old girls (p<0.05). Again. other ages may not have reaehed statistieal

significance due to small numbers ofchildrcn.

Figures 17-3 to 17-20 display 15th. 50th (median) and 85th percentile levc1s by

age for boys and girls for BMI. TSF and SSF. They are plotted with eorresponding sets

ofpercentile values of the NHANES II and HHANES-MA referenee populations. The

results of the Wilcoxon test to determine if the sel of Kahnawake pereentile values aeross

each gender. differed signifieantly (p<0.05) from the set ofNHANES II or HHANES-MA

values for eaeh pararneter were as follows: the 15th and median percentile values for BM]

were significantly greater than NHANES II and HHANES-MA values (Figures 17-3 to

17-6); 85th perccntile values were signifieantly higher than NHANES II for boys only

(Figures 17-7 and 17-8); 15th percentile values for TSF in boys were significantly higher

than both NHANES Il and HHANES-MA (Figure 17-9). Both girls and boys had sets of

85th pereentile values signifieantly greater than the NHANES II population (Figures 17­

13 and 17-14); the 85th percentile level forSSF in girls "las signifieantly higherthan

NHANES ][ (Figure 17-20). Other eomparisons were not statistieaIly different.

17.2. Prevalence of underweight and overweight

Tables 17-4. 17-5 and 17-6 showtheprevalenceofehildren atand below the 15th

pereentile and at and above the 85th pereentiles for BM]. TSF and SSF of the NHANES

Il and HHANES-MA reference populations. Compared with the NHANES Il reference.

7.5% of boys and 7.2% ofgirls (both 7.4%) had BMls less than the 15th pereentile.

When comparcd with HHANES-MA. 8% of boys and 7.7% ofgirls (both 7.9%) were

under the 15th pereentile for BMl. With the exception of8-year-old boys and 9-year-old

girls. less than 10 % ofthe children were below the 15th pereentile BM] of referenee

populations. For TSF. 7.5% of boys and 9.2% ofgirls (8.4% both) were under the 15th

pereentile of NHANES Il. The resuIts were 12.1% boys. Il.8% girls (11.9% both)

eomparcd to HHANES-MA. FinaIly. for SSF. 13.6% of boys. 9.2% ofgirls (11.4%

both) were underthe 15th perecntile ofNHANES Il; 16.1% boys. 12.3% girls (14.2%
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• Figure 17-3 - 15th pereentile level for BMI in Kahnawake l •
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Figure 17-4 - 15th percentile level for BMI in Kahnawake l ,

NHANES II and HHANES-MA girls
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'Statistically significaotly dilTcrcnt from NHANES Il and HHANES-MA.
dClcrmincd by Wilcoxon matchcd·pairs signcd.ranks two-tailcd test (P<O.OS)
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• Figure 17-5 - Median BMI in Kahnawake l , NHANES II and
HHANES-MA boys .
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Figure 17-6 - Median BMI in Kahnawake, NHANES II and
NHANES-MA girls
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• Figure 17-7 - 85th pereentile levc1 for BMI in Kahnawake l •

NHANES II and HHANES-MA boys
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Figure 17-8 - 85th pereentile level for BMI in Kahnawake,
NHANES Il and HHANES-MA girls
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• Figure 17-9 - 15th pcreenti1e 1eve1 for TSF in Kahnawake l •
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•
Figure 17-10 - 15th pereenti1e level for TSF in Kahnawake.

NHANES II and HHANES-MA girls
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•
Figure 17-11 - Median TSF among Kahnawake. NHANES 11

and HHANES-MA boys
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Figure 17-12 - Median TSF among Kahnawake. NHANES Il
and HHANES-MA girls
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• Figure 17-13 - 85th percentile level for TSF in Kahnawake l ,

NHANES Il and HHANES-MA boys
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Figure 17-14 - 85th percentile level for TSF in Kahnawake l ,

NHANES II and HHANES-MA girls
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•
Figure 17-15 - 15th pereentile levc1 for SSF in Kahnawake.

NHANES 11 and HHANES-MA boys
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Figure 17-16 - 15th pereentile level for SSF in Kahnawake.
NHANES 11 and HHANES-MA girls
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• Figure 17-17 - Median SSF among Kahnawake. NHANES II
and HHANES-MA boys
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Figure 17-18 - Median SSF among Kahnawake. NHANES II
and HHANES-MA girls
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•
Figure 17-19 - 85th percentile levc1 for SSF in Kahnawake.

NHANES II and HHANES-MA boys
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Figure 17-20 - 85th pcrcentile level for SSF in Kahnawake l •

NHANES Il and HHANES-MA girls
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both) were under the HHANES-MA 15th pereentile level. Overall. there was a lower

prevalenee of underwcight in Kahnawake than in the reference populations.

Compared with NHANES Il. 29.6% of boys and 32.8% ofgirls (both 31.2%) had

BM Is above the 85th percentile. When compared with HHANES-MA. 21.6% of boys and

21.0% of girls (both 21.3%) were above the 85th percentile for BM!. For TSF compared

with NHANES Il 21.1% of boys and 23.1% of girls (22.1% both) were ovcrthe 85th

perccntile. Thc results were 17.1% ofboys and 21.0% girls (19.0% both) comparcd to

HHANES-MA. For SSF. 24.1 % of boys and 27.7% ofgirls (25.9% both) were greater

than the NHANES Il 85th percentile level; 17.1% of boys. 16.4% of girls (16.8% both)

wcre abovc the 85th percentile of the HHANES-MA population. Overall, there were

higher rates of overweight than in the NHANES Il population. especially when using BMI

and SSF as indicators. Prevalence ofovcrweight was sIightly highcr than the HHANES­

MA population, but only by the BMI criterion.

17.3. Comparison with NCRS reference curves

Sample sizes. means. standard deviations and mcdians ofz-seores for height-for­

age. weight-for-height and weight-for-age by gender and age arc summarized in Table 17­

7. Exc1uded were those children for whom weight-for-height was not calculable because

age and height limitations of the CDC/WHO international growth reference eurves were

surpasscd (approximatc1y 18.1 % of boys and 41.5% ofgirls). In sorne cases weight-for­

age z-scores were f1agged by Epi Info because mey were extreme; these were ineluded in

caleulations as they did not indicate measurement or reeording errors. A neglible

nurnber ofehildren had z-scores less than -2.00 standard deviations (1 boy for weight-for­

height, and 1 boy and 1 girl for height -for-age).

Figures 17-21 to 17-30 show z-score and pereentile distributions for height-for­

age (8- and 10-year-old ehildrcn arc presented separately as there was a significant effec~

ofthese ages on z-scores). weight-for-height and weight-for-age. Exeept for 8- and 10­

ycar-olds. height-for-age z-scorcs appear to be normally distriblltcd (Figure 17-21). with a

sIightly lowcr frcqucncy oflow height-for-age than in the refercnce population. Eight-
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Table 17-4 - Number (percent) of Kahnawake children at! below ISth percentile and at!above 8Sth percentile for BMI of the
NHANES II and HHANES-MA populations

BMI atlbelow ISth percentile BMI at!above 8Sth percentile

Boys Girls Boys Girls

Age (y) n NHANES HHANES- n NHANES II HHANES- n NHANES II HHANES- n NHANES II HHANES-
II MA MA MA MA

S S 0(0.0) 0(0.0) 6 0(0.0) 1 (16.7) S 1 (20.0) 0(0.0) 6 0(0.0) 0(0.0)

6 30 1 (3.3) 1 (3.3) 36 2 (S.6) 2 (S.6) 30 6 (20.0) 6 (20.0) 36 12 (33.3) 9 (2S.0)

7 33 2 (6.1) 2 (6.1) 23 1 (4.3) 1 (4.3) 33 9 (27.3) S (IS.2) 23 2 (8.7) 1 (4.3)

8 43 5 (11.6) 6 (14.0) 32 1 (3.1) 3 (9.4) 43 13 (30.2) 10 (23.3) 32 14 (43.8) 8 (2S.0)

9 30 3 (10.0) 3 (10.0) 38 S (13.2) 4 (lO.S) 30 9 (30.0) S (16.7) 38 9 (23.7) 2 (S.3)

10 30 2 (6.7) 2 (6.7) 27 2 (7.4) 2 (7.4) 30 12 (40.0) 9 (30.0) 27 12 (44.4) 10 (37.0)

II 26 2 (7.7) 2 (7.7) 30 3 (10.0) 2 (6.7) 26 8 (30.8) 7 (26.9) 30 13 (43.3) 10 (33.3)

12 2 0(0.0) 0(0.0) 3 0(0.0) 0(0.0) 2 1 (SO.O) 1 (SO.O) 3 2 (66.7) 1 (33.3)

Total 199 IS (7.S) 16 (8.0) 19S 14(7.2) IS (7.7) 199 S9 (29.6) 43 (21.6) 19S 64 (32.8) 41 (21.0)
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Table 17-5 - Number (percent) of Kahnawake children atf below 15th percentile and atfabove 85th percentile for TSF of the
NHANES II and HHANES-MA populations

TSF atfbelow 15th percentile TSF atfabove 85th percentile

Boys Girls Boys Girls

Age (y) n NHANES HHANES- n NHANES II HHANES- n NHANES II HHANES- n NHANES II HHANES-
II MA MA MA MA

5 5 1 (20.0) 1 (20.0) 6 1 (16.7) 1 (16.7) 5 0(0.0) 0(0.0) 6 0(0.0) 0(0.0)

6 30 3 (10.0) 3 (10.0) 36 7 (19.4) 5 (13.9) 30 6 (20.0) 7 (23.3) 36 7 (\9.4) 2 (5.6)

7 33 3 (9.1) 3 (9.1) 23 4(17.4) 4(17.4) 33 7 (21.2) 5 (15.2) 23 1 (4.3) 0(0.0)

8 43 4 (9.3) 6 (\4.0) 32 1 (3.1) 4 (12.5) 43 9 (20.9) 8 (\8.6) 32 10 (31.3) 5 (15.6)

9 30 2 (6.7) 4 (\3.3) 38 3 (7.9) 7 (\8.4) 30 5 (16.7) 3 (10.0) 38 3 (7.9) 1 (2.6)

10 30 1 (3.3) 4 (13.3) 27 1 (3.7) 1 (3.7) 30 10 (33.3) 6 (20.0) 27 12 (44.4) II (40.7)

11 26 1 (3.8) 3 (11.5) 30 1 (3.3) 1 (3.3) 26 5 (\9.2) 4 (15.4) 30 10 (33.3) 6 (20.0)

12 2 0(0.0) 0(0.0) 3 0(0.0) 0(0.0) 2 0(0.0) 1 (50.0) 3 2 (66.7) 1 (33.3)

Total 199 15 (7.5) 24 (\2.1) 195 18 (9.2) 23 (11.8) 199 42 (21.1) 34(17.1) 195 45 (23.1) 41 (21.0)
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Table 17-6 - Number (percent) of Kahnawake children at! below 15th percentile and at!above 85th percentile for SSF of the
NHANES II and HHANES-MA populations

SSF atlbelow 15th percentile SSF at!above 85th percentile

Boys Girls Boys Girls

Age (y) n NHANES HHANES- n NHANES II HHANES- n NHANES II HHANES- n NHANES II HHANES-
II MA MA MA MA

5 5 2 (40.0) 2 (40.0) 6 1 (16.7) 1 (16.7) 5 0(0.0) 0(0.0) 6 0(0.0) 0(0.0)

6 30 3 (10.0) 3 (10.0) 36 1 (2.8) 6(16.7) 30 3 (10.0) 5 (16.7) 36 9 (25.0) 7 (19.4)

7 33 6 (18.2) 6 (18.2) 23 0(0.0) 1 (4.3) 33 6 (18.2) 2 (6.1) 23 5 (21.0) 0(0.0)

8 43 9 (20.9) 9 (20.9) 32 4 (12.5) 4(12.5) 43 13 (30.2) 10 (23.3) 32 10 (31.3) 6 (18.8)

9 30 5 (16.7) 5 (16.7) 38 6(15.8) 6 (15.8) 30 7 (23.3) 3 (10.0) 38 9 (23.7) 3 (7.9)

10 30 2 (6.7) 2 (6.7) 27 3(11.1) 3 (11.1) 30 12 (40.0) 8 (26.7) 27 II (40.7) 7 (25.9)

II 26 0(0.0) 6 (23.1) 30 2 (6.7) 2 (6.7) 26 6(23.1) 5 (19.2) 30 8 (26.7) 8 (26.7)

12 2 0(0.0) 0(0.0) 3 1 (33.3) 1 (33.3) 2 1 (50.0) 1 (50.0) 3 2 (66.7) 1 (33.3)

Total 199 27 (13.6) 32 (16.1) 195 18 (9.2) 24 (12.3) 199 48 (24.1) 34(17.1) 195 54 (27.7) 32 (16.4)
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Table 17-7 - Mean, standard deviation (SD), and median (MD) ofz-scores for
height-for-age (HAZ), weight-for-height (WHZ) and weight-for-age
(WAZ) by gender and age

HAZ WHZ WAZ
Gender!

Age n Mean SD MD n' Mean SD MD n Mean SD MD
Grouo

Boys
5 5 0.03 0.83 -0.53 5 0.36 0.59 0.39 5 0.31 0.62 0.05
6 30 0.38 0.89 0.15 30 0.83 1.51 0.50 30 0.93 1.50 0.58
7 33 0.17 0.98 0.43 33 0.82 1.46 0.61 33 0.76 1.64 0.55
8 43 -0.08 1.06 -0.24 43 0.94 1.75 0.42 43 0.66 2.06 0.30
9 30 0.35 0.74 0.30 28 0.52 1.34 0.57 30 0.77 1.45 0.40
10 30 0.71 0.84 0.60 17 0.53 1.12 0.40 30 1.32 1.66 0.68
Il 26 -0.14 0.84 -0.05 7 1.82 3.66 0.20 26 0.95 1.70 0.46
12 2 -0.92 0.02 -0.92 - - - - 2 0.58 0.41 0.58

Girls
5 6 -0.32 0.84 -0.26 6 0.40 0.67 0.50 6 0.12 0.92 0.21
6 36 0.18 1.02 0.11 36 0.71 1.28 0.38 36 0.69 1.15 0.39
7 23 0.56 0.74 0.41 22 0.41 0.58 0.44 23 0.70 0.75 0.54
8 32 0.02 0.92 0.00 29 0.64 1.26 0.31 32 0.57 1.45 0.10
9 38 0.12 0.76 0.05 21 0.38 0.90 0.56 38 0.26 0.87 0.36
JO 27 0.43 0.86 0.51 - - - - 27 1.09 1.49 0.65
Il 30 0.39 0.87 0.51 - - - - 30 0.96 1.36 0.80
12 3 -0.71 1.08 -0.67 - - - - 3 0.72 1.66 0.26

1 numbcr of children meeting age and hcight limitations for weight-for-height of the
('OC/WHO international growth reference curves
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• Figure 17-21 - Height-for-age z-score distribution of
Kahnawake sehoolehildren (excluding 8- and
10-year-olds) (n=262) comparcd to refercnce
z-score distribution
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Figure 17-22 - Height-for-age centile distribution of
Kahnawake children (excluding 8- and 10­
year-olds) (n=262) comparcd to expected
frequency in reference population
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•
Figure 17-23 - Heigbt-for-age z-score distribution of8-year­

old Kabnawake children (n=75) compared to
refercnce z-score distribution
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Figure 17-24 - Height-for-age centile distribution of 8-year­
old Kahnawake children (n=75) compared to
expectcd frcqucncy in rcference population
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•
Figure 17-25 - Height-for-age z-scorc distribution of IO-ycar­

old Kahnawake ehildren (n=57) compared to
reference z-score distribution
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Figure 17-26 - Height-for-age centile distribution of IO-year­
old Kahnawake children (n=57) eompared to
expected frequency in reference population
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•
Figure 17-27 - Weight-for-height z-seore distribution of

Kahnawake ehildren (n=274) eompared to
referenee z-seore distribution
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Figure 17-28 - Weight-for-height centile distribution of
Kahnawake ehildren (n=278) eompared to
expected frequency in referenee population
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•
Figure 17-29 - Weight-fl'r-age z-seore distribution of

Kahnawake ehildren (n=394) comparcd to
reference z-score distribution
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Figure 17-30 - Wcight-for-age centile distribution of
Kahnawake ehildren (n=394) eompared 10
expeeted frequcney in refercnee population
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•
Table 17-8 - Cross-tabulated z-scores ofweight-for-height (WHZ) and height-for­

age (RAZ) in Kahnawake boys under 11.5 years and 145 cm in height
(n=163)'

HAZ

WHZ z~2.00 2.00>z~ 1.00>z~ O.OO>z~ -1.00>z~ z~2.00 Total Expected
1.00 0.00 -1.00 -2.00

z~2.00 0.6 4.3 4.3 4.9 0.6 0.0 14.7 2.3

2.00>z~ 1.00 0.0 2.5 3.7 5.5 1.8 0.0 13.5 13.6

• 1.00>z~0.00 0.0 8.0 17.8 16.0 5.5 0.6 47.9 34.1

0.00>~-1.00 0.0 1.2 7.4 8.0 1.2 0.0 17.8 34.1

-1.00>~-2.00 0.0 0.6 1.8 3.1 0.0 0.0 5.5 13.6

:<S-2.00 0.0 0.0 0.0 0.0 0.6 0.0 0.6 2.3

Total 0.6 16.6 35.0 37.5 9.7 0.6 100.0 100.0

Ex ected 2.3 13.6 34.1 34.1 13.6 2.3 100.0

'Age and height limitations of the CDCIWHO international growth reference curves for weight-for-height
in males.

•
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Table 17-9 - Cross-tabulated z-scores ofweight-for-height (WHZ) and height-for­

age (HAZ) in Kahnawake girls under 10 years and 137 cm in height
(n=114)1

HAZ

WHZ z~2.00 2.00>z~ \.oo>z~ o.oo>z~ -1.OO>z~ z~-2.00 Total Expected
\.00 0.00 -1.00 -2.00

z~.OO 0.0 0.9 6.1 2.6 0.0 0.0 9.6 2.3

2.00>z~1.00 0.0 1.8 6.1 7.0 2.6 0.0 17.5 13.6

• 1.00>z~0.00 1.8 3.5 15.8 19.3 2.6 0.0 43.0 34.\

0.00>z~-1.00 0.0 1.8 10.5 9.6 1.8 0.9 24.6 34.1

-1.00>z~-2.00 0.0 0.0 1.8 2.6 0.9 0.0 5.3 13.6

zS-2.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3

Total 1.8 8.0 40.3 41.1 7.9 0.9 100.0 100.0

Ex ected 2.3 13.6 34.1 34.1 13.6 2.3 100.0

'Age and heightlimitations of the COC/WHO international growth referenee eurves for wcight-for-height
in females.
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Table 17-10 - Cross-tabulated z-scores of weight-for-height (WHZ) and height-for­

age (HAZ) in Kahnawake children meeting age and height limitations
of the CDC/WHû international growth reference curves (n=277)'

HAZ

WHZ z:2:2.00 2.00>z:2: 1.00>z:2: O.OO>z~ -1.OO>z~ z:;;-2.00 Total Expected
I.eo 0.00 -\.00 -2.00

z<!:2.00 0.4 2.9 5.0 4.0 0.4 0.0 12.7 2.3

2.00>z~ 1.00 0.0 2.2 4.7 6.1 2.2 0.0 15.2 13.6• 1.00>z~0.00 0.7 6.\ 17.0 17.3 4.3 0.4 45.8 34.1

O.OCi>z:2:-I.OO 0.0 1.4 8.6 8.6 1.4 0.3 20.4 34.\

-1.00>z~-2.00 0.0 0.4 1.8 2.9 0.4 0.0 5.5 13.6

Z:;;-2.00 0.0 0.0 0.0 0.0 0.4 0.0 0.4 2.3

Total 1.1 13.0 37.1 38.9 9.1 0.8 100.0 100.0

Ex e,:ted 2.3 13.6 34.1 34.1 13.6 2.3 100.0

'11.5 years and 145 cm for males and 10 years and 137 cm for females.
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year-olds appear to have a slightly lower average height-for-age than in the referenee

population (Figures 17-23 and 17-24). Ten-year-old ehildren have a slightly higher height

-for-age than in the reference population (Figures 17-25 and 17-26). The weight-for­

height z-seore and percentile distributions (Figures 17-27 and 17-28) show more

Kahnawake ehildren above the median ofthe referencc than below h. The weight-for-age

centile distribution (Figure 17-30) shows more than 25% of Kahnawake children were

above the 90th pcrcentile of the referencc curvcs.

Tables 17-8. 17-9 and \7-10 show cross-tabulation in z-scorcs for weight-for­

height and height-for-age for boys. girls and both genders respeetively. In general. there

were more ehildren in the positive rather than negative z-seore ranges than in the

referenee population.

18. Diet

Twenty-four hour reealIs were eompleted with 164 ehildren. This represented

77.3 % of aII ehildren in Grades 4-6 at the two sehools survcyed (Table 16-1). The age

and gender distribution ofthese ehildren is shown in Table 18-\. The majority of the

ehildren were between 9 and Il years. Mean (± standard deviation) age was 10.04 ± 0.94

years. The frequency of eaeh day ofthe week was as folIows: Monday.22.0%: Tuesday.

21.4%: Wcdnesday. 17.9%: Thursday. 22.6%: Sunday. 16.1%. Eleven out of 168 or

6.5% of the reeaII days were holidays. i.e. Thanksgiving Monday or HalIowe'en.

18.1. Energy and nutrient intakes

Mean energy. earbohydrate. suerose. protein and fat intakes are presented in Table

18-2. The ehildren were elassed in age and gender groups eorresponding to those ofthe

Reeommended Nutrient Intakes (RNIs) (Health and Welfare Canada. 1990). Kahnawake

ehildren appear to consume enough cncrgy to aehieve normal growth.
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Table 18-1 - Age and gender distribution of Kahnawake children
participating in dietary interview":

Aee (v) Boys Girls Total
8 2 1 3
9 24 31 55

10 26 24 50
II 24 30 54
12 4 2 6

Total 80 88 168

'Includcd 24-hr dietary recall and food preference assessrnent.
224-hour recalls cornpleled by 164 childrcn.

Table 18-2 - Dietary intakes (mean ± standard deviation) of energy and selected
nutrients by gender and age groups for Grades 4-6 Kahnawake
childre:J1

Boys Girls
Dietary component 8-9 Y 10-12 Y 8-9 Y 10-12 Y

(n=24) (n=52) (n=32) (n=56)
Encrgy (kca1)2 1908 ± 624 2284 ± 971 2203 ± 835 2216±791

Carbohydratc (g) 270 ± 71 316±115 300 ± 113 310±119

(% kcal) 58.3 ± 9.6 57.1 ± 10.0 55.0 ± 8.9 56.2 ± 9.0

Sucrosc (g) 81 ± 38 80±50 92±54 83 ±41

(% kcal) 18.0±9.6 16.9 ± 9.9 16.7±7.1 J5.4±7.1

Protcin (g) 73 ±40 93 ± 58 79 ± 38 74±30

(% kcaJ) 14.6 ± 4.3 13.5 ±3.7 14.2 ± 3.2 13.5 ±3.1

Fat (g) 61 ±30 81 ± 48 80±37 80±37
(% kcal) 28.0 ± 7.3 30.8 ± 7.7 32.2 ± 6.4 31.9 ± 7.9

1Age groups are deSlgnated accordmg 10 RNls.
2RNIs for energy (kcal) arc as follows: Boys: 7-9 years=2200. 10-12 ycars=2500; GirL~: 7-9
years=1900. 10-12 years =2200 (Health and Welfarc Canada. 1990).
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Table 18-3 pools ehildren. aeross gendcr and age categories. to show mean

maeronutrient and sucrose intakes as a percent of total energy. The pereentage ofencrgy

in the diet coming from dietary fat was signifieantly lower than the hypothesized 35%, in

boys, girls and both gendcrs together (p<0.001). The 99.9% confidence interval for the

mean fat intake for both genders was 29.0 to 33.0%. The results were also eompared to

NHANES III. Phase 1 (1988-91) data for 6- to II-year-old ehildren: Kahnawake girls'

fat intake was not statististieal1y signifieantly diffcrent from 6- to II-year-old NHANES

111 girls (mean ± s.e.m =34.2 ± 0.5). However, Kahnawa.1<e boys eonsumed a significantly

lower percentage ofenergy as fat than the NHANES III boys (33.9 ± 0.3) (p<0.002).

Sucrose was noted to contribute more than 15% of total energy to the diet.

18.2. Food intakes

Tables 18-4 through 18-7 show the ten principal sources ofenergy. earbohydrate•

protein and fat :n the diets ofGrades 4-6 Kahnawake ehildren. The pcreentage

contribution ofeach food item to the total children's intake. as weil as cumulative

pereentages arc indieated. The foods arc ranked in descending order aecording to their

importance as a contributor to ovcral1 intake. Also shown is the percentage ofehildren

who rcported eating eaeh food on the recal1 day. The most important source of energy

(Table 18-4) (and earbohydrate). both in terrns of contribution oftotal kilocalories (8.5%)

and percentage ofchildren reporting it (70.1 %). was white bread. Bevcrages (milk. cola

and fruit drinks) were also major sources ofenergy. The top ten earbohydrate sources

(Table 18-5) eontributed over 50% oftotal earbohydrate in the sample of Kahnawake

children's diets. Simple sugars were predominant. Two percent milk was the most

important source ofprotein (Table 18-6). and provided 10.1% ofovcrall intake. Beef a1so

was the most signifieant meat source ofprotein. The top three fat sources were french

frics. frankfurters (whieh also ineludes bologna, pepperoni) and hamburger (ground beet).

aeeounting for about 24 % oftotal fat in the ehildren's diet (Table 18-7).
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Table 18-3 - Macronutrient intakes (mean ± standard deviation) as a
percent of total energy of Grades 4-6 Kahnawake children

Nutrient intake Boys Girls Both
(% energy) (n=76) (n=88) (n=164)

Carbohydrate 57.5:1: 9.8 55.8:1: 8.9 56.6:1: 9.4

Sucrosc 17.3:1:9.7 15.9:1: 7.1 16.5:1: 8.4

Protein 13.9:1: 3.9 13.7:1: 3.2 13.8 :1:3.5

Fat 29.9:1: 7.6" 32.0:1: 7.4" 31.0 :1: 7.6"
'slgmlicantly dlffercnl [rom 35% (P<O.OO 1) (Iwo-latled one sample l-lesl)
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• Table 18-4 - 10 most important dietary energy sources of Grades 4-6
Kahnawake children'

Rank Food
% total
energy

Cumulative % of children
% of energy (n=164)

8 .. ··.-
6.3

... 5.0

3.6
3.4
3.4

1 White Bread
2 French Frics
3 Milk.2%
4 Cola
5 Becr. ground
6 Milk, whole
7 Becf(c.g.steak)
8 Fruit drinks (e.g. erystals)
9 Frilll1<furter. bologna
10 Pizza 2.6 41.9 13.4

'Table shows percenlage ofcnergy provided by each food. cumulative percentage provided
by list offoods. and percentage of children rcponing the food on the day of the 24-hr recall.

•
Table 18-5 - 10 most important carbohydrate sources of Grades 4-6

Kahnawake children'

'Table shows pcreentage ofnutrient provided by each food. cumulative pcrcentage provided
by Iist of foods. and pcrcentage ofchildrcn rcponing the food on the day of the 24-hr rccall.

% of children
(n=164)

Cumulative
%of

carbohydrate

% total
carbohydrate

Food

1 White Brcad
2 Cola
3 FreIlchFries
4 Fruit drinks (c.g. erystals)
5 Sugar,whi~i .

6 Orange juiee. end.
unsweetened

. Âpple.()th~@h))îii~«i·····
8 Apple (pear. etc)

lIA:ükji %? .....
10 Spaghetti noodlcs 3.2 53.4 12.2

Rank

•
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Table 18-6 - 10 most important protein sources of Grades 4-6
Kahnawake children'

Rank Food % total Cumulative % of children
protein 0/0 ofprotein (n=164)

MiIk;2%·· Hl.! 10.1 53.0
2 Bccf(c.g. stcak) 9.0 19.1 18.3

B~cf.g;:ound ... 8.1 27.2 23.2
4 Whitc Brcad 7.9 35.1 70.1
5 Cbickc:l,fticd 5.9 41.0 12.2
6 Miik. who1c 5.2 46.2 43.9

Pork 3.6 49.8 9.8
8 Pizza 2.9 52.7 13.4

Frllnkfurtcr. bologo.a 2.9 55.6 37.2
10 Frcnch Frics 2.3 57.9 26.8

'Table shows pereentage ofnutrient provided byeaeh food. cumulative pereentage provided
by list of foods. and pereentage of childrell reponing the food 011 the day of the 24-hr recall.

Table 18-7 - 10 most important dietary fat sources of Grades 4-6
Kahnawake children'

Cumulative % of children
Rank Food % total fat

% offat (n=164)

9.4 26.8
Frankfurtcr, bologna 16.8 37.2
Beef,grClUnd· .. 23.7 23.2
Bccf(c.g. stcak) 5.8 29.5 18.3

<':. :; lMilk,whole ..• ,. 34.6 43.9

Mill<., 2 % 5.0 39.6 53.0
Butier/rnlll-garine 44.0 42.1
Potato chips 4.0 48.0 20.7
Chicken; fried . 3.0 51.0 12.2

10 Vcgctablc shortcning 2.9 53.9 23.2
'Table shows pcrccnlagc ofnutrient provided by each food. cumulative pcrcentage providcd
by lisl of foods. and pcrcenlage of children reponing lhe food on the day of the 24-hr recall.
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Figure 18-1 lists ail the foods that were used in the analysis of the 24-hour recalls

and the percentage of the children who reported consuming them. Thus, foods that were

important beeause oftheir presence in the diet, and not neeessarily beeause they were high

in any one particular nulrient can be seen. Sugar (from sugared eereals, candy, ieing,

slush, etc.) was the second most frequently mentioned food. Apples were fourth in rank,

with 43.9% ofthe ehildrcn consuming them. More ehildren (53.0%) mentioned 2% rni1k

than whole milk (43.9%). More children drank mi1k than soft drinks or fruit drinks. The

first vcgetable to appear on the Iist is french flics (13th on the list), followed by eanned

tomatoes (i.e. in sauces) (ranking 22nd), mashed potatoes (30th) and lettuee (31st). Other

vegetables were eaten by a relatively small proportion ofthe children (Iess than 10%).

Thirty-two children or 20% mentioned eating foods that arc traditional, such as

eornbread and corn soup, or cultural, typically Kahnawake foods like 'La Sauce' or 'Meat

Pic'. These arc shown in Figure 18-2. Briefdescriptions ofthe foods are given in Figure

18-3. The most frequently mentioned traditional food was eornbread, making up 34% of

aIl mentions.

18.3. Meal patterns and dining out patterns

Meal patterns of Grades 4-6 Kahnawake sehoolehildren are shown in Table 18-8.

The majority of the ehildren ate breakfast (89.6%). Most ehildren rcported baving at least

one snack perday. and 6.1% had more than four snacks per day.

Forty-six out of 164 or 28% ofthe ehildren reported dining out for one or more

meals per day. Energy, maeronutrient and sucrose intakes were eompared between

ehildren who ate or ordered out and those who did not. Suerose intake was signifieantly

higher in ehildren who ate or ordered out (p=0.0132), probably beeause the beverage

often eonsumed was a soft drink.
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• Figure 18-1- Foods used in analysis of 24-hr recalls and proportion of Grades 4-6
Kahnawake children (n=164) reporting them

%of
Food

%of
.children children

White brcad 70.1 Beef (e.g. steak) J8.3
Sugar, white (inc1udes hard
candies, slush, sugar in cereals,
etc.) 57.9 Ketchup 17.7
Milk,2% 53.0 Mashed potatoes 16.5
Apple (pcar, grape, etc.) 43.9 Lettuce 15.2
Milk, whole 43.9 Chocolatc 14.5
Butter/margarine 42.1 Pizza (cheese) 13.4
Cola 38.4 Tca (mostly ieed) 13.4
Orange juice, unsweetened
(from fz, cnd or fresh) 38.4 Oatmeal 12.8
Fruit drinks (.::.g. crystals) 38.4 Chicken. fricd ,with skin 1::.2
Frankfurter (inc1udes bologna,
pepperoni, etc.) 37.2 Spaghetti (other pasta) noodles 12.2
Corn Flakes (includes other

• ready-to-eat ccreals) 32.3 Mozzarella cheese 11.6
Apple (other fruit) juice 26.8 Peanut butter 11.6
French frics 26.8 Processed cheese 10.4
Gravy 26.2 Lard 10.4
Mustard 25.0 Whole wheat bread 9.8
Wheat flakes, shredded wheat,
Riec Krispies, Cheerios 24.4 Pork 9.8
Beef, ground 23.2 Ham 9.8
Crackers 23.2 Rice 9.8
Vegetable fat, shortening (in
processed foods) 23.2 Mayonnaise 9.8
Chicken noodle soup 23.2 Cheddar cheese 9.1
Vegetable oil 22.6 Onions, cooked 9.1
Tomatoes, cnd 22.0 Orange, raw 9.1

Cream eheese, processed cheese
Potato (corn) chips 20.7 spread 8.5
Cookies, assorted 20.1 Chicken, baked, no skin 8.5
Gingerale (ineludes non-
eaffeinated carbonated
beverages, popsiclcs) 20.0 Corn (fz or cnd) 8.5

• Jelly,jam (aIse in fruit yogurt) 18.9 Commcallflour 8.5
Flour, al1- u ose 18.9 lce cream 8.5
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• Figure 18-1 (cont'd) - Foods used in analysis of 24-hr recalls and proportion of
Grades 4-6 Kahnawake children (n=164) reporting them

Food

Non-fat milk solids (in yogurt
and yogurt drinks) 8.5 Icc cream cone 3.0
Popcoro 8.5 Cucumber. raw 3.0
Bacon 7.9 Muffin 3.0
Kidncy beans 7.9 Grecn peppers, ckd 3.0
Eggs. fried or boilcd 7.9 Sugar. brown 3.0
Vegetable beef soup 7.9 Turkey 3.0
Cocoa mix 7.3 Granola (bar) 3.0
Boiled potato 6.7 Cake, chocolate 2.4
Spaghetti, cnd, w/cheese 6.7 Whipped cream 2.4
Tomato, raw 6.7 Beef vegetable stew 1.8
Banana 6.1 Rye brcad 1.8
Macaroni and eheese 6.1 Cantaloupe 1.8
Salad dressing, oil-type 6.1 Peanuts 1.8
Green beans, ckd (from n, cnd

• or fresh) 5.5 Green peppers. raw 1.8
Carrots. cooked 5.5 Pudding 1.8
Paneakes or waffies 5.5 Mixed vegetables, n 1.8
Apple (fruit) pic (includes Pop-
tarts) 5.5 Baked beans 1.2
Soy sauce 5.5 Beef, chuck rib 1.2
Egg, seramblcd 4.9 Biscuits (homemade bread) 1.2
Milk. skim 4.9 French Bread 1.2
Mushrooms 4.3 Cabbage.eooked 1.2

Cake, coffeecake (includes
Pickles, dill or sour 4.3 banana bread. danish pastry) 1.2
Maple syrup 4.3 Chocolate syrup 1.2
Tuna, canned 4.3 Doughnut, cake-type 1.2
Sunflower seeds 3.6 Egg noodles 1.2
Baked potato 3.6 Peach, raw 1.2
Pork sausage. ekd 3.6 Peach, cnd 1.2
Pea soup 3.6 Pineapple. raw 1.2
Spaghetti and meatballs 3.6 Salad dressing, ereamy 1.2
Green peas, n or cnd 3.6 Cream ofwheat 1.2
Cabbage, raw 3.0 Beer. dried 0.6

• Cake yellow, w/ieing 3.0 Beets 0.6
Carrots, raw 3.0 Beef broth/bouillon 0.6
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• Figure 18-1 (cont'd) - Foods used in analysis of 24-hr rccalls and proportion of
Grades 4-6 Kahnawake children (n=164) reporting them

•

•

Crackcd whcat brcad
Cake. angclfoodlspongc
Chili con carne
Chickcn chow mcin
Cookics. fruit fillcd
Corn. swcct. boilcd
Corn. end. crearn-stylc
Doughnut. ycast-type
Jello
Fish (baked)
Molasses
Olives

%of
children
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

Food

Pickles. swcet cucumber (relish)
Pineapple. canned
Pineapple juice
Frozen dinner
Raisins
Salmon
Salt pork
Tomato soup
Tomato. boiled
Turnip
Walnuts
Milk shake

%of
children
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
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• Figure] 8-2 - Traditional/cultural Mohawk food of Grades 4-6
Kahnawake children l

Fricasee
13%

Meat Pie
16%

La Sauce
9%

Chicken &
Cumplings

13%

Homemade
Bread

30/0

Combread
340/0

Caer H . CO
3% omlnY m

6%

ComSoup
3%

•

•

1There were a total of32 mentions in 24-hr reealls.

Figure C.3 - Descriptions oftraditional/cultural Mohawk foods mentioned
in 24-hr recaUs of Kahnawake children

Chicken and Dumplings - ehieken stew with flour dumplings dropped into
boiling stock; traditionally, dumplings were made from corn meal and cooked
with game birds (Parker, 1910)

Cornbread - traditional staple food made from a mixture of
comflour/commeal and beans to which water is added, and then formed into
dense, round cakes which are boiled

Corn Soup - traditionally prepared with dried corn, basic ingredients today are
hominy corn, red kidney beans with a meat gamish ofsalt pork; other
vegetables e.g. tumips, carrots, eabbage are added by many people

Fricasee - cooked ground beef, simmered in water with onions and potatoes
and thickened with flour

Homemade Bread - biscuitlbannock

La Sauce - cooked ground beefwith sauee-like consistency due to the addition
offlour and water

Meat Pie - festive cultural food; pastry filled with ground pork and mashed
potatocs
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Table 18-8 - Meal patterns of Grades 4-6 Kahnawake children

•

•

Meal

Breakfast
Lunch
Suppcr
Snacks - 1

-2
-3
-4
-5
-6
-7

No. (%) children
eating meal
147 (89.6)
157 (95.7)
152 (92.7)
151 (92.1)
112 (68.3)
58 (35.4)
24 (14.6)
10 (6.1)
4 (2.4)
1 (0.6)
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Table 18-9 - Energy and nutrient i~take (mean ± standard deviation) by
BMI tcrtile in Kahnawake children

BMI tertile
Dietary Lower Middle Upper

Component (n=54) (n=53) (n=53)
Energy (kcal) 2185 ± 857 2315 ±779 2069 ±909
Carbohydrate (g) 302.6 ± 112.8 318.2 ± 109.9 291.0 ± 114.1
Sucrose (g) 85.2 ± 46.8 96.0 ± 56.0 82.0 ±45.0
Protein (g) 76.7 ±40.2 79.3 ± 35.5 74.0 ±45.6
Fat (g) 77.9 ± 40.4 83.9 ± 37.0 70.8 ±43.9

Table 18-10 - Energy and nutrient intake (mean ± standard deviation) by
TSF tertile in Kahnawake children

TSF tertile
Dietary Lowe,. Middle Upper

Component (n=53) (n=54) (n=53)
Encrgy (kcal) 2183±756 2290 ± 810 2094± 976
Carbohydrate (g) 302.8 ± 90.9 319.7 ± 128.4 289.0 ± 113.5
Sucrose (g) 91.8 ± 51.5 89.4 ± 51.2 82.0 ±46.2
Protein (g) 78.9 ± 42.4 77.8 ± 29.5 73.3 ± 48.0
Fat(g) 75.9 ± 38.7 81.6 ± 36.6 75.0 ± 46.4

Table 18-11 - Energy and nutrient intake (mean ± standard deviation) by
SSF tertile in Kahnawake children

SSF tertile
Dietary Lower Middle Upper

Component (n=52) (n=54) (0=54)
Energy (kcal) 2193 ± 796 2347 ± 866 2029 ± 872
Carbohydrate (g) 302.3 ± 93.4 324.7 ± 128.3 284.7 ± 109.8
Sucrose (g) 88.4 ± 46.1 95.4±572 79.3 ± 43.7
Protcin (g) 78.0 ±43.6 81.4 ± 31.3 70.6 ± 45.1
Fat (g) 77.9 ± 39.6 84.2 ± 39.9 70.6 ±43.7
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18.4. Relationship with anthropometry

Tables 18-9 to 18-11 show mean energy and nutrient intakes by BMI. TSF and

SSF tertiles respeetivc1y. No statistically significant differences could be found among the

three tertile levc1s for any ofthe anthropometric parameters. lt is noted that in general.

there is a trend Tor children in the middle tertiles to have the highest nutrient intakes. and

children in the upper tertile to have the lowest intakes.

19. Food preferences

19.1. Description offood preferences

One-hundred-and-sixty-eight children participated in the assessment of food

prcferences (Tab1:: 18-1). Descriptive statisties for food preference scores determined by

the hedonie and rank-order seales are summarized in Tables 19-1 and 19-2 respectivc1y.

Mean scores were based on the number of children (n) who reported having tastcd each

food. The means on the hedonic seale suggested the children. as a group. had a high

preferencc for most ofthc tcsted food items. Halfofthc food items had a mean bctween 4

and 5 ("Iike" and "Iike very much'·). Eleven out of 24 had a mean bctween 3 and 4

("neither like nor dislike" and "Iike"). One food, squash. had a mean seore of 2.54

(between "dislike" and "neither like nor dislike"). The food items were ranked in

descending ordcr of mean scores. 1 representing the highest and 24 the lowest prcference

ratings. These ranks were similar for the two seales. In both. the six most preferred foods

were apple. meat pic. milk. combread. spaghetti and pizza. Squash. as weil as the being

thc least prefcrred food. was also the Ieast familiar: only 91 out of 168 (54%) childrcn

reported having tasted squash. Other food items that were rc1ativc1y unfamiliar to the

children were deermeat and boiled dinner. tastcd by 61% and 84% ofthe childrcn

respectively.
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Table 19-1 - SampIe size (n), mean, and standard deviation (SD) offood
preferences, and rank from most (1) to least (24) preferred
food item determined by hedonic scale

n Mean SD

;lli,ik~;;liîi'ili~lilg;îil !l\·\f!Ri1;11'li1
167 4.64 0.63

Whole Wheat Bread 164 3.65 1.34 20

BakedBeans 162 3.31 1.43 22

•

Squash 91 2.54 1.2 24
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Table 19-2 - Sample size (n), mean, aud standard deviation (SO) of food

preferences, and rank from most (1) to least (24) preferred
food item determined by rank-order scale

•

•

Food n Mean

,Sgm§~:iW!:l\mjî;i!l;;\{@j!j!!î;jîl~~~1;11j!jjiw\91l?~;îî;;
Meatpie 167 7.17

Ijiplç[îï!ï~!ï!!:ï!\ll];\~\l]i!~'[ll!n~;~i!î~~li~!j
Milk 168 8.ü7

i.~ill\I~~l!§îffi&§ li,!~!lR~l;îjiiï\~§jg,Q,!li!
Pizza 168 9.67 5.89

lçg~:R1!i§K1f!w~ï®!BlilJ!\1ji\\\~~!li\ilîl!, !;·li~\9;W7i\îiiîii§~~·\:i!
Chieken & Dwnplings 161 10.36 6.93

[~gï§flpp;!!!l;ïi;';!\I:\lï!ii:l!li1 ij\i!!Q§g,jj'i
Hotdog 11.05

:~!?Blgim.!i\ij,ii\iij
Freneh 'Fries

1Ç!mltfiï~~\ltlf1~~[:~liliW~mt:t]i:~:ili:
Hamburger

i.91g.~11:œ18ïi\1
Cheddar Checsc

i§~,~\(I~,~)!i!i:ii:~;\il:
Fish

i&ïlil!&liç,IJŒ1W\j!\ijJli\!
Chips

:f!ml;%!$!.!ltj:lilîti.i:!;li!.!l·
Candy 168 15.80

1\1mSq~ls;8j\jl;il:!:'\i\!;j\81:ii\ij ;\i\!),:il,§,~;!!i!:l!jî~~~§i:!;
Squash 91 19.12

4
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Figures 19-1 and 19-2 show differenees among mean preference scores for the 24 food

items determined by one-way ANOVA with Seheffé's test for multiple eontrasts between

eaeh pair of food items. In eaeh figure. the foods arc arranged both horizontalIy and

vertically. in descending order of their mean preference scores. A cross (X) in the cclI at

the intersection oftwo foods indicates a statistieally signifieant diffcrence (p=0.05). A

blank ccII indieates no difference was found. For example. Figure 19-1 shows no

di fference between the preference for apple and french frics. However, apple is p.fCfcrred

more than candy. General findings from these figures arc that traditional Mohawk

eombread is highly preferred. and significantly more so. than wheat bread. Also. snack

foods that arc nutrient-dense and rclativcly Iow in fat, sueh as apple, raw vegetables and

milk arc signifieantly preferred to those that arc high in fat and/or sugar, such as chips.

chocolate. candy and soda.

Table 19-3 shows the relationship between hedonie scores (obtained in the first

part of the assessment) and rank-order scores (obtained in the second part of the

assessment) for eaeh of the 24 food items that were rated by the ehildren. The relationship

is negative because of the nature of the two scores: as preferences inerease. hedonie

scores get higher and rank-order scores get lower. Spearman's rank correlation

coefficients ranged from 0.38 for whole wheat bread to 0.89 for fish. In general. the

hedonie and rank-order scales appear to be highly correlated. Seventeen out of 24 (71 %)

ofthe food items had coefficients higherthan 0.70. whieh is regarded as good agreement

(Landis and Koch. 1977).

19.2. Test-retest reliability

Food preference assessment was repeated on a subsample of29 (17%) ehildren.

The mean (± standard deviation) age ofthe ehildren was 9.93 ± 0.96 years (range 8 to 12

years). The time that had elapsed between the test and retest was 10.59 ± 4.56 days and

ranged from 0 to 20.
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Figure 19-1 - Differences between mean food reference scores determined b
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BakedBeans f X f X 1 X 1X 1 X 1 X 1 X 1 X f X 1 X 1 X 1X
Boiled Dinrier
ISQuash
'crosses (X's) indicate significant differences at p<O.OS (procedure-wise error rate) (Scheffe's test for mulliple contrasts)
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Figure 19-2 - Differences between mean food preference scores determlned by rank·order scale·
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Table 19-3 - Relationship between food preference scores determined by hedonic
scale and rank-order scale

•

•

Food
Apple
Baked Beans
Boilcd Dinner
Hamburger
Candy
Cheddar Cheese
Chips
Chieken & Dumplings
Chocolate
Combread
ComSoup
DeerMeat
Fish
French Fries
Homemade Bread
Hotdog
Milk
Meat Pie
Pizza
Soda (soft drink)
Spaghetti & Meat Sauce
Squash
Vcgctablcs (raw)
Wholc Whcat Bread

Speannan's r
-0.54
-0.86
-0.85
-0.76
-0.76
-0.84
-0.70
-0.82
-0.72
-0.68
-0.87
-0.77
-0.89
-0.76
-0.75
-0.65
-0.66
-0.68
-0.76
-0.77
-0.72
-0.65
-0.70
-0.38
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Tables 19-4 and 19-5 show intraelass correlation coefficients (ICCs) bctween test

and retest scores for eaeh food on hedonie and rank-order seales. They arc presented with

Pearson's and Spearman's rank correlations. The sample size rcpresents the nurnberof

ehildrcn with complete pairs ofobservations. There is not mueh ofa diserepaney among

the three correlations for a given food; conelusions regarding statistieal signifieance arc

generally the same. It is noted that there arc more foods that have statistieally significant

correlation coefficients on the rank-order scale than on the hedonic seale.

Agreement between test and retest scores for the two scales is also demonstrated

by rcporting the percent agreement, taking into aeeount the magnitude ofthe difference in

ratings for eaeh food at the two testing times (Tables 19-6 and 19-7). These results do

not ail correspond to the ICCs as can be seen in Tables 19-4 and 19-6. Scores for meat

pie have exact agreement in 72.4% ofthe ehildren, and vary by oruy one eategory in the

rest, yet have an ICC ofonly 0.32. Likewise, for apple there is high agreement, but the

(CC is low. Results for sorne food items like hamburger and whole wheat bread, are

similar by both methods.

Repeatability was also assessed by whether or not mean differences for eaeh food

werc significantly different from zero. This is shown for hedonie and rank-order seales in

Tables 19-8 and 19-9. Food items were arranged in descending order ofp-values; the

higher the p-value the less different the mean difference was from zero. None ofthe mean

differenees were statistically signifieant, irnplying that aIl food items tested had a high

repcatability.
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Table 19-4 - Test-retest reliability of food preferences assessed by hedonic scale

0.38

Correlation coe ,cients

0.28

Pearson's r S earman's r leen

29

Food

Whole Wheat Bread

•

Lellers rcpresent statistieal signifieanee. adjusted for multiple compa.~:>ns by Bonferroni
procedure: {'p<O.OS. bp<O.OI (procedure-wise error rates): 'p<0.002.bp<0.0004 (real error
rates)}

•
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Table 19-5 - Test-retest reliability of food preferences assessed by rank-order scale

Correlation coe ,cients
Pcarson's r S carman's r ICC

Lelters rcprescnt statistieal signiJieanee. adjusted for multiple comparisons by Bonferroni
procedure: {'p<O.OS. bp<O.Ol (procedure-wise error rates): ·p<0.002."p<0.0004 (rcal error
rates)f

104



•
Table 19-6 - Agreement between test and retest food preference scores on hedonic

scale

Food n

Percent agreement byabsolute
difJerence between hedonic categories

o 1 234

•

•
Whole Wheat Bread 29 41.4 41.4 6.9
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Table 19-7 - Agreement between test and retest food preference scores on rank­

order scale

Percent agreement byabsolute
dijference between rank-order scores

Food n o 1t03 4t06 7t09 ;::10

j>1!:~l?i~j!f(tî$§!j!,i':!*wî§l,j:(j:,*l'$~!;î\ {\jî:R:I,\ill~
Baked Beans 28 10.7 60.7 21.4 7.1
~~~igmSii:itf@@iijli!i;!l;),*j!;1J:i:jg~îii!;[j ffi1~gjgjjl'î[~g~liij\~~gimji!I!121Q)ii
Candy 29 17.2 27.6 27.6 20.7 6.9

;~Ç9,çî1ii,il!R),j1\1'::jij:i:îi!;"i\\"i i!iÎil~i~j'llllij~g;2;:lj iljl1;Zj~!1jl:j'~~)~J1j1: iiil~iRd:;i
Chieken & Ownplings 25 12.0 44.0 16.0 16.0 12.0

,~!lr;;\liîi\ilii:tli;lilliiil'i:lifji:]:li\iil tijl&i2Îf:lili[ il1j!$i§ilii:[t't~t~,i;liiig~;~:i:ÎlI11~$j,~,iil1
Chocolate 29 6.9 44.8 34.5 3.4

:~§9imt1j:~:J~~!~0t~::~:~:m1(~~8ti:tm]~r~1:riili:~~j;mlf~~t i]It1~90:i: ]~lg~;lmili\ 'itW~gl~~~
Combread 29 10.3 51.7 17.2

~i~~1\~1~!::t]m~r~~1~1:1~ilii~I~1m~1~~:i~)~1':1~1~!l~~i~î~l~l] l~!§lg~,~il ~1{:&Î~~il~
Fish 27 37.0 18.5 14.8 7.4

•
Hamburger 29 \3.8 37.9 27.6 10.3 \0.3

Ig~~g:~t!!~îfAl~llf,~I~~§;iqj:~:~~{l.~ll*'~&III~~tW}~ll\w:i~\iî!\I~~: ~Iîltfl

Milk 29 17.2 44.8 24.\ \0.3 3.4

Soda (soft drink) 28 14.3 35.7 25.0 14.3 10.7

§R~~~s!ll§lsç~ili%~* 8[ij~:12~~~*~ ~1tl~11~! h\'II~ ~t~4~,~~i h\~tl~1 &\':~llil
Squash 12 50.0 41.7 8.3

1~I!lii~1(11I1I1m9~::tttl~.1itiilJ~ i'ij"j~ ~tilll~ %11;'.11
Who1e Wheat Bread 29 \3.8 34.5 4 \.4 6.9 3.4

•
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Table 19-8 - Repeatability of hedonic scale by looking at whether mean difference is

statistically different from zero (arranged in descending order of p­
value)

•
BakcdBcans

\iB,çlllî!!1~;;ill1;1!!111!i;ill~
Pizza

,llt5i;111~t!~î!\1!]~;il!,1;!!!!!i!il
Combrcad

0.10

lQ,;Q§~
0.04

!'iQ:;Q~;ii;
0.02

•
{p<O.OS (procedure-wise error rate): p<O.002 (real error raie)}
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Table 19-9 - Repeatability of rank-order scale by 100king at whether mean
difference is statistically different from zero (arranged in descending
order of p-value)

Food

Spaghetti & Meat Sauce

':~9~~'ii!ilJ'i;i:iiii:
Soda
;~g!I~;iQjÂpi\;;j;iiii;
Combread

Meat Pie 1.62 0.69 0.03

•
ip<O.OS (proeedurc-wise error rate): p<O.002 (real error rate)}
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VI. DISCUSSION

20. Anthropometry

Anthopometrie measurements were obtained in 5- to 12-year-old Kahnawake

ehildren. Caution must be used in the interpretation of data. partieularly in the older

ehildren. beeause of the hcightened variability of ehildren's anthropometry as they enter

puberty (Gorstein ct al.. 1994). Indeed. variability ofweight. BMI. TSF :md SSF

inereased with age in both Kahnawake boys and girls.

A consistent trend towards positive skewness in weight. BMI. and SSF inereasing

with age was evident in boys but not in girls. This may suggest that as boys get older.

there is a certain proportion who beeome inereasingly heavier.

These data may have the limitation of errors in measurement. partieularly the

skinfold data. Also. there was a variation (random) in the weight of c10thing worn by the

ehildren.

20.1. Adiposity

Mean BMIs were eornpared to NHANES II and HHANES-MA referenee data.

Generally. they were not found to be signifieant1y differcnt frorn HHANES-MA. Ten­

year-old boys' and 8- and 10-year-old girls' BMIs were signifieant1y grcaterthan in

NHANES II populations. In the Arneriean Indian Sehoolehildren Height and Weight

Survey. eondueted in 1990-91. ehildren had statistieally signifieant higher mean BMIs for

most of the age groups ofboth gendcrs eompared with the NHANES II population

(Jackson. 1995}. However. nurnbers of ehildren in specifie age-gender groups were rnueh

larger than in the present study.

The set of I5th pereentile and median BMI values aeross gender were larger in

Kahnawake ehildren than in NHANES II and HHANES-MA referenee populations. The

set of 85th pereentile values were grcater than the set ofNHANES II values matehed for
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age for boys only; this may be consistent with the observation ofage-relatcd positive

skewness in Kahnawake boys.

Girls tendcd to have thicker TSF ar..! SSF than boys. likely duc to gender-related

mctabolie or hormonal differenecs (Ryan ct al.. 1990). At age 10. girls had a marked

increase in TSF and SSF. and median values quite larger than NHANES II and

HHANES-MA. This may be duc to the preadoleseent "fat wave" eharacterizcd by a

distinctive rise in TSF in the prepubeseent pcriod (6 to Il years) (eron!<: and Roche. 1982;

Ryan ct al.. 1990). or it may be a sign ofhigh adiposity in 1O-year-old girls relative to other

age groups. As the data represent a cross-section of Kahnawake children. thcy may

refleet occurrences that have had an effect on a single age group ofehildren. In general.

examined pereentile values for TSF and SSF werc not significantly different from

HHANES-MA. suggesting fat pattcrning more similar to Mexiean Arnerieans than to V.S.

ail-races (NHANES Il).

Prevalence ofoverwcight in Kahnawake children differed aceording to whieh

indieator was used. and to whether data were eomparcd with NHANES II or HHANES­

MA data. Overall. ther~ were higher rates ofoverweight than in the NHANES II

population. espeeially when using BMI and SSF as indicators (the prevalence was highest

when using BMI. followed by SSF. then TSF). Prevalenee ofoverweight was slightly

higher than the HHANES-MA population. but only by the BMI eriterion. Overweight was

not biologically signifieant when defined by proportion of ehildren greater than the 85th

pereentiles for TSF and SSF of HHANES-MA. There were greater differenees in

subseapular rather than triceps skinfolds comparcd with NHANES II data, suggesting a

more central distribution ofsubeutaneous fat in Kahnawake children. This was seen in

Mohawk ehildren in Akwesasne (Goran et al.. 1995). and Mexican-Arneriean children

(Malina. 1993). Navajo teenagers had a very high prcvalence ofoverweight when the

85th percentile for SSF ofNHANES II was uscd as a criterion (Gilbert et al.. 1992).

Overweight was generally similar or 10wer in Kahnawake ehildren comparcd with

other North Arneriean Native sehoo1chi1dren where the definition ofBMI at and above the

85th pcrcenti1e ofNHANES II was used. There werc 29.6% ofboys and 32.8% ofgirls

(both 31.2%) in Kahnawake who cou1d be defined as overweight by this criterion. These
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results were similar to Sioux in North Dakota. slightly 10wer than Winnebago and Omaha

in Nebraska. and far less than teens in Southwest Arizona (Broussard ct al.. 1991).

Prevalenee of overweight was 8% higher in Native Arneriean sehoolehildren aeross United

States who partieipated in an IHS hcight and weight survey than in Kahnawake ehildrcn

(Jackson. 1993).

The anthropometrie results should be interpreted with caution. Although BMl is a

standard measure. it is not independent of height and does not correct for differenees in

body composition. espccially in ehildren (Garn ct al.. 1986: Deurenberg ct al.. 1991:

Harlan. 1993). The skinfold data eolleeted in this study allow somewhat more case in

interpretation. For instance. 8- and 10-year-old girls have high BMls and high skinfold

thieknesses. suggesting they may have excess body fat. Again. skinfold data have the

limitation ofbeing more prone to measurement error (F1egal. 1993).

Il is also emphasized that the definition of overweight used in this study (i.e. the

eut-offpoint of 85th percentile) is arbitrary. There is no generally accepted. objective

definition of obesity (Flegal. 1993: Ernst and Obarzanek. 1994). Statistical definitions

based on pereentile cut-offs requirc caution in interprctation of diffcrenccs across

cthnicity. agc. gender and degree ofmaturation (Flegal. 1993: Kuczmarski. 1993).

Appropriateness of the reference data must also be considered. NHANES Il did

not include Native Arnericans living on reservations (Jackson. 1993). There may be

genetic differcnces in body composition between North Amcrican Native Peoples and the

general population. Also the NHANES Il data arc almost Iwo decades old. and do not

reflect the increases in BMl and weight that have occurred in aIl United States children. A

recent survey ofsecond- and fifth-graders in New York State showed 22.6% ofehildrcn

with a BMl above the 85th percentile ofNHANES II reference data (Wolfe ct al.. 1994).

NHANES III (phase 1.1988-91) data available for 12- to 19-year-olds show rates of

22% for girls and 20% for boys (MMWR. 1994b). ln presentation of Kahnawake

schoolchildren's anthropometric data. it is stressed that NHANES Il and HHANES-MA

do not rcpresent standards. They are a common refcrence with which to make

comparisons with other groups. and may facilitate evaluation of the effectivcness ofan

intervention. or of secular changes. Objectives specific to an ethnic group ean be based on

III



•

•

•

NHANES Il as iIlustrated by Healthy People 2000 in the United States. These are health

promotion and disease prevention objectives, whieh include an objective to lower

prevalenee ofoverweight in adolescents aged 12 to 19 years, to no more than 15% in the

general population and no more than 30% in the Ameriean Indian population (Jackson,

1993).

20.2. Growth

ln general, data for height-for-age, weight-for-height (as weil as prevalenee of

population below 15th pereentiles for BMI, TSF and SSF ofNHANES Il and HHANES­

MA) show no evidenee of malnutrition in Kahnawake sehoolehildren. Overall, ehildren

were taller and heavier than the NCHS referenee population. The height-for-age z-seore

disribution is shifted slightly to the right of the refcrenee z-seore distribution. A

signifieant cffcet ofage, independent ofgender, was found on height for the 8- and 10­

year olds. Eight-ycar-olds had a sIightly lower height-for-age than the referenee: this may

explain in part the high BMIs in this age group. Ten-year-olds had a substantially higher

hcight-for-age than the referenee. This may be indicative ofan earlier onset of puberty in

Kahnawake ehildren than in the referenee population. Weight-Ïor-height was limited as an

index by the number ofehiIdren, especially girls, who did not meet age and height

limitations set by CDC/WHO. Both weight-for-height and weight-for-age show a greater

proportion of ehildren in the higher centile ranges.

21. Diet

These data refleet the dietary intake in fall during the sehool year, and would

perhaps not be representative of intakes during other seasons. Although the literature

points to the 24-hour reeall as the most appropriate method to use with ehiIdren this age,

it was not feasible to validate it in Kahnawake sehoolehildren. However, given the
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homogeneity of the population, and the results obtained for nutrient intakes it is felt that

the method was rcasonably valid.

The majority of children in this study were at least 10 years of age and thercforc

able to serve as respondents on thcir 24-hour recall intake (Frank. 1994). Childrcn werc

likely able to rcmember food items eaten more accuratcly than the)' were able to estimate

portion sizes or the numher of food items caten. although visual aids appearcd to be

helpful. Because of their young age, it is expected that there was a lack of knowledge and

experience with food and its preparation. including measurement, and the familiarity with

components ofmixed dishes (Lytle ct al., 1993: Crawford ct al.. 1994). Children were

quite knowlcdgeable on brand names: prepared foods. single-serve items commonly eaten

at lunch werc coded with case. In general. children were attentive and weil motivatcd

throughout the intervicw.

21.1. Energy and nutrient intake

The 24-hour recall is believed to underreport total dietary energy, although the

effect ofthis in different population groups and on specific food components is not weil

understood (Bingham, 1987: MMWR, 1994). Because individual dietary intakes cannot

be characterizcd by a single 24-hour recall. no association can be made with

anthropometric mcasures in this study (Bcaton. 1979: Gibson. 1990). Ovcrall. cncrgy

intakes of Kahnawake schoolchildren appear to have becn sufficient to achicve normal

growth. as there was no indication ofmalnutrition in thc anthropometric results. Although

not a statistically significant effect, the group of childrcn in the highest tertile for BMl.

TSF or SSF had a tendency to report the lowest mcan energy intake. Story ct al. (1986b)

were not able to see significant differences in mean energy intakes among TSF tertile

groups in Cherokee adolescents. An inverse rclationship betwcen mean BMl and mean

energy and fat intake. with heavier Navajo teenagers rcporting lowcr intakes than leaner

counterparts was observed by Gilbert and colleagucs (1992). The possibility ofheavier

children U!lderrcporting or underestimating their encrgy intake bas been suggested
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(Bandini ct al.. 1990; Black ct al.. 1993). Laek of infonnation on energy expenditure or

physical fitness and aetivity levels make it diffieuIt to asecrtain this in the present study.

There was a potential undcrreporting ofdictary fat beeause ofchildren's laek of

knowlcdge or experienee with the amount offat added in food preparation (Lytle et al..

1993: Crawford ct al.. 1994). Considering ehildren had not yet reaehed the end oftheir

lincar growth. fat intakes were in !ine with current nutrition recommendations (Health

Canada. 1993). Results were somewhat lower than the average 35% fat intake seen

aeross large V.S. cpidemiologieal surveys (The National Heart. Lung. and Blood Institute

Growth and HeaIth Study Research Group. 1992; Nieklas ct al.. 1993; Johnson ct al..

1994). They were more comparable to NHANES III. Phase 1 (1988-91) data for V.S. 6­

to II-year-old ehildren. and the most recent studics ofmaeronutrient intake ofehildrcn

sueh as DISC and SNDAS whieh show a trend towards decreased percentages ofenergy

from total dietary fat (Van Horn ct al.. 1993; MeDowell et al.. 1994; MMWR.1994a;

Devancy ct al.. 1995: Nieklas. 1995). AIthough previous 24-hour reeall data is not

available for Kahnawake ehildren. a similar trend has probably been oeeurring in this

population. Awareness and efforts in the eommunity to lower fat intake wcre evideneed

by the faet more ehildren mentioned 2% than whole milk in their reealls. This deeline in

the eonsumption ofwhole milk and inerease in 2% milk supports the trend observed in the

general population (Nieklas. 1995).

There are few reeent reports on energy and macronutrient intakes ofNorth

Ameriean Native ehildren. Comparisons to the present study are limited by differenees in

culture and age ofthe r-~pondents. as weIl as in methods ofdietary assessrnent and

analysis used. Navajo teenagers were found to obtain 32-33% oftotal dietary energy from

fat (Gilbert ct al.. 1992). Hopi fifth- and sixth-gradcrs had a mean energy intake level

similar to Kahnawake ehildren. but fat intake was higher at 35% of total kilocalories

(Brown and Brenton. 1994). Children from Talleree and Rocky Lane communities in

Northem Alberta reportcd low energy intakes. with mean percentages ofenergy from

dietary fat as high as 38% (Wein ct al.. 1993).

Suerose was found to contribute a high pereentage ofthe total food energy of

Grades 4-6 Kahnawake ehildren. It was also the only nutrient found to be statistieally
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significantly highcr in childrcn who rcportcd dining out for onc or more mcals per day.

This is probably beeause the beverage often eonsurncd was a soft drink. High sucrose

(rcfmed sugar) intakes of 18-19% oftotal kilocalories have been reportcd in Hopi ehildren

(Brown and Brenton. 1994). The contribution of simple sugars exeeeded stareh intake in

Northern Alberta Native schoolchildren (Wein et al.. 1993). The Bogalusa Heart Study

showed a decrease in 10-ycar-old ehildren's mean daily suerose intake from 98.0 ± 58.1

(mean ± standard deviation) grams (18% of total energy) in 1973 to 73.8 ± 58.1 grams

(13% oftotal energy) in 1988 (Nieklas et al.. 1993).

21.2. Food consumption patterns

To target areas for nutrition education interventions. it is interesting and

meaningful to look at what foods arc contributing to observed nutrient intakes.

White bread was the most frequently eonsurned food by Grades 4-6 Kahnawake

schoolchildren. providing 8.5% oftotal cncrgy. White bread was also thc most frequently

consurncd food by Northcrn Alberta Native schoolchildren: brcad and ccreal products

providcd a third. mcat and alternatives 20%. and vegetable and dairy foods less than 10%

ofthe daily energy intake (Wein. 1992). A high amount ofmilk and milk products was

consurned by Kahnawake ehildren relative to other native children (Ellestad-Sayed ct al..

1981: KuhnleinandCalloway, 1977: Wein ct al., 1992: Bernard ct al., 1995).

Cola and sweetened beverages rcported by Kahnawake children eontribute to high

sucrose intakes. Regular sweetened pop was the most commonly reported food or drink

for both male and female Navajo teenagers: 93% boys and 86% girls had soda at least

once pcr day. with a third ofail subjects drinking at lcast 720 mL (Gilbert ct al., 1992). A

high intake ofcola or sweetcned bevcrages was also noted in Hopi ehildren (Kuhnlein and

Calloway. 1977).

Thcre was not enough specifie rcporting by the ehildrcn on types of fat consurned

to allow for a ealculation of fatty aeid intake. However, the top protein and fat sources in
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the dict of Kahnawake schoolchildren would suggest that saturated fat intake was above

recommcnded levc1s (Health and Welfare. 1990). Trans-fatty acids would also be present

duc to the high intake ofpreparcd or processed foods.

A low frequeney ofvegetables was reported by Kahnawake schoolchildren. This is

in agreement with what has becn seen across North American populations and age groups.

Low intake and varicty of fruit and vegetables was observed in US adults: ninety-one

percent did not meet dietary guidelines for fruit and vegetable consumption (Patterson et

al.. 1990). Wolfe and Campbell (1993) looked at diet quality in a sample of children from

New York State and noted that most ehildren's diets did not contain the recommended

number of servings of fruits and vegetables: vegetables they did consume consisted mainly

ofpotatoes and tomato sauce as in th!: present study. Low intakes of fruits and vegetables

werc secn in Northem Alberta (Wein ct al.. 1992). Hopi (Brown and Brenton, 1994). and

James Bay Cree children (Bernard et al.. 1995). Availability and cost of fresh produce. and

the acceptance into cultural dietary patterns may contribute to low intakes in sorne native

communities.

Sirnilar to what was observed in Hopi by Kuhnlein and Calloway (1977). wheat

products werc consumed much more frequent1y than corn products by Kahnawake

children on a daily basis. Ncvcrtheless. food or dishes uniquc to Iroquois and/or

Kahnawake culture were mentioncd in the recalls of one fifth of the children intervicwed.

(Seven percent of children rcported consuming cornbread, a very nutritions. low-fat.

complex carbohydrate food.) Several factors may contribute to the declinc oftraditional

food use among Mohawk people of Kahnawake: among these arc the many years since

first contact with European settlers, the proxirnity to a major city, the decrease in land

available for growing traditional staple foods. and changes in the environment that have

rcduccd fish and game populations. Substitution oftraditional food with refined, market

food of lower nutrient density has been observed in Hopi children (Kuhnlein and

Calloway. 1977: Brown and Brcnton. 1994). A high proportion ofmany nutrients in the

diets ofNorthern Alberta Native children from Tallcree and Rocky Lane communities

carne from traditional food (Wein ct al., 1992).
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Ninety percent ofehildren in Kahnawake reported eating breakfast. This

frequency may aetually be higher, as it is not adjustcd for the change in meal patterns that

likely oeeurred on Sundays. There were fewer breakfast-skippers in Kahnawake than in

fifth-graders in New York State: Wolfe ct al. rcported rates of 16% (1994). In the past

few years, sehools in Kahnawake have made many efforts to promote breakfast inc1uding

nutrition education and interventions. The faet that the majority ofehildren eonswned a

nutritious breakfast may be partly a result ofthese actions.

Most Kahnawake ehildren had at least 1 or 2 snacks per day. Children 1-19 years

reported eating at least one snack per day in the USDA's Continuing Survey of Food

Intakes by Individuals (CSFIl) (Croekett and Sims, 1995). In a study of 290 Grade 5 to 6

children, 87.2% snaeked at least once per day, with most snaeking 2-3 times daily, and

28.7% snacked 4 times per day (Cross et al., 1994). Unlike in this study, Cross ct al.

excludcd beverages from their definition of snack.

ln light of the nutrition intervention activities of the KSDPP, it is significant that

almost a third of the ehildren reealled dining out at least one or two meals per day. A

recent paper by Crockett and Sims (1995) diseusses the changes in eating patterns that

have oceurred in the United States: half of food expenditures arc for food and beverages

served outside the home, with 34% ofthe total food dollar spent on fast foods. Children

play a deciding role in whether the family dines out and where. Baked or fried chieken,

pasta, hamburgers, hotdogs and take-out pizza arc very eommon. AIso, there is a growing

nwnbcr of"convenience" foods, single-serve items and "mierowaveable" cntrees whieh

arc appearing on dinner tables (Crockett and Sims, 1995). Influences ofNorth Ameriean

eating patterns were definitely apparent in the dietary study of Grades 4-6 Kahnawake

schoolehildrcn.

There are areas whcre further rcsearch may be donc. It would be useful to

eollapse foods that appeared in the reeall into food groups using a typology sueh as that

adapted by Baseh et al. (1992). For instance, sweetcncd beverages eould be collapsed

into one group rather than three. Vegetable or fruit scrvings eould be ealeulatcd per

person and eomparisons eould be made with reeommcndations. This would allow a c1carcr

pieture ofthe frequency ofeonswners for food items that arc similar. A more in dcpth
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analysis could bc donc ofwhat foods arc consurncd at specific meals and when eating out,

in order to targct areas for education and intervention. Analysis of food is an important

part of nutrition rescarch, because it is more practical in education to focus on specifie

food items and dictaIy patterns rathcr than on nutricnts (Willctt, 1990a).

22. Food preferences

The rating seales used to assess food preferences in this study had the advantages

of being easy to understand, administer and score. AIso, they eonverted qualitative

information into nurnerical data whieh allowed the application of statistieal tests (Tyrer et

al., 1993). Howcver, the data were still subjective. There is no way ofeonfmning if the

seales measured what they were supposed to measure, as there is no independent measure

of food preferences.

It was fcIt the food pietures made the activity visually appealing and fun for the

ehildren. The research design was not set up to see if elieiting food preferences through

pictures rather than actual tasting had an effect on responses. In faet, few studies have

taekled this question (Phillips and Kolasa, 1980; Bireh and Sullivan, 1991). It was noted,

at times children interpreted food pictures too literally (e.g. "1 like candy, but not that

kind", or "1 don't like that pizza because it has green peppers on it"). In these cases, the

ehildren were told to think ofthe pieture as rcpresenting the food in general (e.g. ail types

ofcandy). But what about the children who didn't make sueh eornrnents? It is unknown

ifsimilar factors motivated their food preference ratings.

Overall, the scales measured food preferences reliably in a subsarnple of

Kahnawake fourth- to sixth-graders. The rank-order seale had better test-retest reliability

than the hcdonic seale. Reliability ofa partieular food varied with the statistieal method

used to estimate il. It is unelear whieh of the three tests ofreliability, ICC, percent

agreement. or rnean differenee from zero, was the best measure to use in this study.

Further rcseareh is needcd. It is also uneertain what made a partieular food more reliable
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than another. It is possible that the interpretation of the food pieture may have ehangcd

on the second test. For instance. the pieture of whole wheat bread may have been rated

one time as white bread and the other time as whole whcat bread.

Children reported a high preference for most of the 24 food items assesscd.

Beeause there was only a single 24-hour reeall per ehild. it was not possible to assoeiate

food preferences with food eonsumption. However. it is possible. in a general way. to

compare preferences to overall food patterns in the study sample.

Results were slightly diff·.' "ent depending on whether the hedonie or rank order

seale was used. The rank-order seale was more diseriminating than the hedonie seale.

supporting what has been observed by Bireh (1979) and Anliker and eolleagues (1991).

The two seales arc highly eorrc1ated with one another. Considering that the rank-order

seale is betterto able to diseem food preferences and has greater repeatability. the little

extra time that it takes to adrninister seems warranted.

It was of interest that ehildren had higher preference for snack foods that arc

nutrient-dense and relatively low in fat, sueh as apple. raw vegetables and milk. than for

high in fat and/or sugar foods. sueh as chips. chocolate. candy l:nd soèa. Although. there

was a high number ofeonsumcrs of apple and milk. chips. '~andy and soda were eaten

with a grcater frequeney than raw vegetables. This may be beeause ofthe casier aeeess

and availability of sueh foods eompared to raw vegetable sticks. There may also have

been an effeet of the ehildren knowing the interviewer was a dietitian. and so rcporting a

high preference for a food they knew was "good for them". It is felt that this cffcet was

minimal beeause of the spontaneity with whieh the ehildren responded.

Both cultural and traditional Kahnawake foods wcre highly prefcrred. espeeially

meat pic and eornbread. Cherokee teenagers were found to prefer cultural foods like fiy

bread over traditional wild game and plants (Story ct al.. 1986a). Sirnilar to the results of

Wein and assoeiates (1993). Kahnawake ehildren did not have a distinguishable preference

for traditional food eompared to market food. Almost halfthe ehildren had nevcr tasted

squash; those who hac!, expressed a low preference for it. Squash was not mentioned in

any ofthe 24-hour reealls. and is likely not eommonly eonsumcd by eommunity mcrnbcrs.

It is weil aeecpted. that ehildren will prefcr foods they are farniliar with or that they have
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been exposed to more often (Phillips and Kolasa, 1980: Bireh. 1987: SuIlivan and Bireh.

1990: Fisher and Bireh. 1995). In view ofthe fact that squash is one ofthe "Three

Sisters" and traditional staple food ofthe Mohawk people. this presents an opportunity for

a major promotion.

Food preference has been found to be strong determinant of food ehoiee.

espeeially in very young children (Khan. 1981: Axelson and Brinberg. 1989: Bireh and

Sullivan. 1991). The results ofthis study may mcan environmental factors sueh as media.

peer and parental influences. exposure to and availability of food arc aIso playing a role in

food eonsurnption (Bernard and Lavallée. 1993: Sullivan and Bireh. 1990: Fisher and

Bireh. 1995).

Insight into children's food preferences is a valuable tool that may be of use in the

devc10pment and evaluation ofnutrition education programs (Birch and Sullivan. 1991).

It has bccn suggested that ehildren's food preferences may track longitudinally (Kelder et

al.. 1994). There is also evidenee that ehildren's preference for and eonsurnption of

dietary fat may be influeneed by familial factors sueh as the availability and exposure to

high-fat food (Kem ct al.. 1993: Fisher and Birch. 1995). Food preference has a greater

influence than knowlcdge of dietary reeommendations in determining food eonsurnption

in young children (Murphy ct al.. 1995). In light of these findings. it appears worthwhile

to explore ehildren's food preferences and determine a way to influence them early in life.

However. as was revealed in this study. interpretation offood preference assessmcnt

resuIts presents many challenges. More work is needed to determine the best methods to

use (and may be under which circurnstances) to be able to draw appropriate interpretations

and conclusions.
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VII. SUMMARY AND CONCLUSIONS

This was a descriptive study of the anthropometry. diet and food preferences of

Kahnawake sehoolehildrcn. It reflects the situation in faH of 1994. and not changes that

may have oeeurred sinee then as a result ofthe intervention ofthe KSDPP.

Research objectives were met. The anthropometry findings showed that 5- 10 12­

year-old Kahnawake ehiIdren were not undcmourished. They were generally taller and

heavier than NCHS referenee populations. Overweight.. defined by BMI al and above the

85th percentile ofNHANES II was 29.6% in boys and 32.8% in girls aged 5 to 12 years:

rates were general1y lower than those reported for Native North American schoolchildren

using the same criterion. Compared with NHANES II data, there were greater differences

in subseapular than triceps skinfold thicknesses, suggesting a more central distribution of

subeutaneous fat. Prevalenee ofoverweight was slightly higher than HHAN ES-MA

children, but only by the BMI eriterion. and not by TSF or SSF.

Grades 4 to 6 Kahnawake children appeared to have adequate dietary energy

intakes. Fat intakes were in line with current nutrition recommendations. They were

signifieantly lower than 35% cftotal energy (35% is an arbitrary number deemed as the

average tat intake ofNorth American schoolchildren from reports on macronutrient

intakes). Fat intakes ofgirls were similar to NHANES III data. Boys' fat intakes were

signifieantly lower than NHANES Ill. Sucrose contributed more than 15% of total energy

to the diel. Sucrose intake was significantly higher in ehildren who reported dining out for

one or more meals per day.

Similar to what has been rcported for the general population, intake of vegetables

was low, although Kahnawake ehiIdren rcported a high preference for raw vegetables.

Twenty percent ofthe ehildrcn consumed traditional or cultural Mohawk food. Forty-six

percent of the childrcn had never tasted squash, and those who hOO rcported a low

preference for il. Promotion offavourite nutrient-dense foods, sueh as raw vegetables,
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and ofboth cultural and nutritional bcncfits oftraditional Mohawk foods. such as squash•

rcprcsents specific examplcs ofapplications of the food preference data.

The results of the dietary assessment in this study could be of use in designing

other instruments to aid in the evaluation ofdiet. The assessment of food preferences

requires further work to detennine the best mcthods of statistical analysis and

interprctation. Significance of food preference techniques and their results may also be

realized with further study in diverse cultural settings.

Anthropometry and diet have a complex interaction with physical activity that was

not evaluated in this study. Although not statisticaIly significant, the middle tertile of

children in each ofthe three anthropometric measures consistently appeared to have the

highcst energy intake. This suggests the middle tertile chiIdrcn may havc becn thc most

physicallyactive.

The findings ofthis study identify opportunities for the encouragement ofhcalthy

behaviours and lifestyle patterns. which have implications for the broader objective of

preventing diabetes in future generations of Kahnawakero:non. Strategies suggested by

this research inc1ude enhancing physical activity and promoting intake. acceptanee and

preference for a variety ofhealthy foods through demonstration and increascd availability.
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• IX. APPENDICES

1. Research agreement
'J{

- To idenlify food/nutrition rclaled eoneerns and pOlential foodlnutritional
problems in Grades 4-6 children in the eommunity.

- To detetmine food preferences of Grades 4-6 ehildren :lS Ihey relate to high
fat/high sugar food and traditional Mohawk food.

RESEARCH ACREEMENT'

"Anlhropomelry and Dlet of Mohawk Schoolchildren"

"

2. The scope of Ihis research project (that is, what Issues. events. or activilies
are 10 be Involved. and Ihe degree of participation by eommunlty resldenlsl,
as discussed wilh and understood by Mohawk in this eommunity. is:

- To complemenl and reinforce the evalualion ofthe Kahnawake Schools Diabetes
Prevention Project (KSDPPl aod 10 help refinelenhance the nutrition education
component of the inlervention program of the KSDPP.

The res=ehcrs. :lS narne<!. and the eommunity ofKahnawake agrce 10 conduct the
named rcscarch projeet with the following understandings':

1. The purpose of Ibis researeh project, as dlseussed wilh and understood by
Ihe community. is: .

• To :lSSCSS the height, weight and body fal of elementary schoolchildren in
Kahnawake from 6-12 years of age (Grades 1-6) using :mthropometrie indices.

- To establish a baseline dietary intake in childrcn 9·12 years ofage (Grades 4-6)
against whieh fulure dietary studies could be eompared 10 :lSSCSS changes in food
inlake.

InUl1 Cillumnol.lr Cunlt'reonce

ln concert wilh IndiJ;rnous Prople-s.

CINE wIll undl!l't:lkt'
communil'lo'·b3sed r~.1rch

.,net PduCo1hon ~I.'leod 10
Ir:ldiriono1l food 'j~Slems.

Tht' t'mpmco1ll..nowled~~
ollhe en\'Ironmenl

inh('~f in indil;enous $OCll~un

wIll he mCOf?O'.Jled
ln .lU"oi ilS t'TTons.

Centre for Nutrition
and the Environment
of Indigenous Peoples

•

InuI' T.I!:I'I"'" 01 Co1n.ldJ

Mt'II" N.Ulon Of th!!' ...."·T

H~l:

~\Oh.l\\1r.. Courte.1
ullo..1hn.m.\l.e
P.t>, Bo\ :-::0

IUhn,I\,..,\I.l". Qc. tOllSO

This rcs=ch projeet is taking place within the eonle;<1 of the NHRDP-funded
projcct "Evaluation of the Kahnawake Sehoo1s Diabetes Prevention Projeet
(KSDPPl".

The issues in this projeet arc nutrilional and will be addressed through
organizational meetings with eommunity members. anthropometric me=ernents
of Gradcs 1-6 childrcn. and dietary interviews of Grades 4-6 ehildrcn whieh will
be eondueled in Fan 1994.

•
McGill

MoIcdonald ~pUl
01 McGiIl Un"'rnic",

~T.I t 1 1.11..f1hmt'
SIr-.\nnl·otlC'·Oellt"\"ut". OC

('.ln.ld,l, HO\ i\'C1

1An agreement of tbis natUre is ~uired ofail CINEoobued n:search conduC1ed ;•• communities t'ly
Slaff and/or SlUdenu:.

=titis agreement fallows the guidelincs of the OenclMétis model agreement publishcd in B.
Masuzumi and S. Quirlc. A participatory r'C5carch proccss for Oene:Métis communilies: exploring
communitY-bascd rescarch concems for Aboriginal Nonhc:mm. [):ne Tra.cking. Septc:mber 1993.

rt4: ,1':. \118.·;':':
'." ~I': ·'I~.I,'':''
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Children who .: -:11 panicipalc aS rcspondcnts will volunlcer 1G-15 minules for thc anthropometric
mcasurcmcnts and approltimalcly 20-25 minules for the diewy inlerview.

3. Melhods 10 be used, as agrecd by Ihe researchers and Ihe communlly, are:

A member of the communily will bc employcd by Ihe Kahnawake Schools Diabetes Prevenlion
Projccllo perform thc anlhropomcnic measurcmenls. As the dietary inlerview is nol part of Ihc
KSDPP Evalualion Team's original prolocol submillcd 10 NHRDP. there are no funds 10 hirc a
member from Ihc communily 10 conducllhe inlerviews. Mary Trifonopoulos. dietitian. M.Sc.
candidale al McGill Universily. formerly cmploycd by Ihe Kalcri Memorial Hospit:ll Centre. will
conduci Ihe inlerviews.

The.anlbropometric measures which arc collected for this projecl arc: heighl. weight. niceps
skinfold and subscapular skinfold. The dietary inlerview takes 20-25 minules 10 adminisler. is
confidenlial and volunlary. II consiSlS of a recall of food and drinks consumed in tbe day
preccding Ihe inlerview. as weil as a raling of 24 food items (a game-Iike activily using food
picturcs).

4. Communlly lraining and partlcipallon. as agreed. Is 10 Include:

Mary ~rifonopoulos will eonduci Ihe training of the communily nursc so that shc can do thc
3nlhropomeay. and will assisl her in doing Ihe measurements.

The de\'elopmenl ofthis project is based on sinccre communication belWeen communily members
and rescarchers. Ali efforts will be made to· incorporate and addrcss local concems and
rccommendalions at cach step of Ihe projecl.

AI Ihe end of Ihe project. thc rescarchers will parricipale in communily meelings 10 discuss thc
rcsults of the analysis wilh communily members.

5. Informalion collecled is 10 be shared, dislribuled, and slored in Ihese agrecd ways:

The dala collccled are confidentia! and no name is attachcd 10 a record. Copies will be kept al
CINE wherc the dala will be convertcd 10 an electronie form. The dala will be kepl on diskcnes
allhe Kahoawake EducalÎon Cenlcr and al CINE for the duralion of Ihis project. AI the end of
Ihe projeel. dat:l and results will be relUtncd 10 the communily in thc form they prefer. Thc
rcscarehers and CINE will be available to answer questions and assist eommunily members in
inlerprcting Ihe data. results and conclusions. Should eommunily members decide to use these
dat:l for differcnl purposcs. beyond Ihc objectives of this panicular projeet. Ihe ,esearchers and
CINE will assisl them in doiog so. if il is requested. Similarly, if any dat:l from this projcci are
eonsidered for future use by CINE. Ihis will be fully discusscd with the communily. as designated
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by the Kahn"" ake Combined Schools Commillce. Dr. Ann Mac::1lllay and the Supcrvisoty
Commillcc of the KSDPP. the Community Advisoty Board of the KSDPP. and/or the Grand
Chief and Counei\.

Following completion of data management. a thesis at the Mastcr's level will be writlen at
McGiII University. Sehool of Dietetics and Human Nuaition. A final report will be distnbuted
aller approval from eommunity mcmbers (the Community Advisoty Board of the KSDPP).

6. Informed consent of individua' participants and lhe eommunity are to be protected in
th..e agreed ways:

Active consent forms forthe evaluation of the KSDPP will include the anthropometty and dietaty
interviews. These will be sent home to parents of Grades 1-6 ehildren at Kateri and
Karonhianonhnha Sehools.

7. The names of partieipanls and the community are to be proteeted in lh..e agreed ways:

The anthropometrie mcasurements and dietaty interviews are confidentia\. In no instance will
the narne of a respondent be altached to a record.

.8. Project progress will be communicated to the eommunity in tb..e agreed ways:

ln late springlsummcr 1995. the rcsults ofthe projeet conducied during the fall will be prescntcd
to thc Kahnawake Combincd Schools Commine.. the Supervisoty Comminee ofthe KSDPP. the
Community Advisoty Board of the KSDPP. the Chairman of the Board, the E;'<ecutive Directnr
and the Dircctor of Professional Services of Katcri Memorial Hospital Ccntre. the Direetor of
Education in Kahnawake. and others in thc community (e.g. staff of schools. parents).

The rcscarchcrs will be available during the course of the projectto addrcss particular questions
that may arise.

9. Communication witb tbe media and other parties (ineludlng funding agendes) outside
the named researchers and lhe community will be bandled in lbese agreed ways:

For any public communicalion on project progress and findings. the researchers will be awace
of thcir responsibilities and commitments to Kahnawake.

3
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FUNDING. BENEFlTS & COMMITMENTS

Funding

The researehers for this partieular projeet have acquired funding and other forms of
support for thls researeh projeet from:

1) Fonds de recherche en santé du Québec (FRSQ) for the resc:archer-student's time and salary.

2) CINE for res=her location and data management faeilities.

3) NHRDP for collection of the anthropomelrie data.

The fundlng agene)' has imposed the following criteria, dlselosure,lImÎlations, and reportlng
responsibilllies on the researehers.

No limitations are plaeod on tho rosoarohers for this projeet by the funding agoneies: ..pons
must be submillod. however. to eaoh agonoy.

Benents

The researehers wish to use this researeh projeetto benefit in these ways (for Instanoe, by
publishing the report and articles about It):

Manusoripts will be prepared for publication in peer-reviewed. Iikely -":,,.: en. journals. The
contents of these will be disoussed with those ooneemed before il"""-' ..;on. A seientifie
presentation will be made atthe 3rd International Conference on Diabet.' ..~ Indigenous Peoples
in May. 1995. in Winnipeg. Manitoba. with approval of the Comm',".:; Advi50ty Board of the
KSDPP. Il is a requiremenl !hat ail graduate students presentlheu results in oral and \Vrillen
forms for peer-review audiences.
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Benefits IlkeJf 10 be plned by tbe communlly tbrougb tbls resurch projcct are:

Educational

- Training in anthropometric tcchnique.

- Undcrstanding ofchildrcn's food and nutrition patterns for the community's various education
programs.

Informalianai

The community at large. by focusing on the dietaly practices ofthe childrcn. willicam about the
hc:ùth and cultural attributes of food practices. The infonnation gcncrated by this project will
assist individuals in making infonned dccisions as 10 thcir dielS and food practices. It will help
targct = ofconccm in the nutrition education intervention ofthe KSDPP. The data gcncrated
by this project will be kept in the community. should it be useful in the future to addrcss ncw
questions or compare changes in dietaly practices. The anthropometric data will be useful in the
cum:ntly planned c.valuation of the KSDPP.

Financial

The community bas the benefit of the rescarchcrs' knowledge. cxpcnise. lime and data
manag=nent facilities at no cost.

Commltments

The communil)"s commitment to the researchers is to:

- Rccommcnd capable and relia~le community mcmbers to collaborate in this projec!.

- Kcep infonned on tbe project progrcss. and help in lcading the project towards mcaningful
rcsults.

The rcsearcher's main commitment to the communily is to:

- Infonn the community as to the projeC! progrcss in a clear. specifie and limely manner.

• Act as resource to the community for nutrition-rclated questions, and for this ovcrall projeC!
design and management.

5
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• 2. Anthropometrie data questionnaire

Eumloer. ume:

Recordera ume:

Scbool:

GnlIe:

Karonbian6nha [J Kalcri [J Quinto Mobawk [J

1[J 2[J 3[J.4[J s[J 6[J

airl [JSa:

0:' Dale orDinh (lIIOIIIhIdaylyear):

o Projcct LD. Namber:

Boy[J___ , ,---
1_1_1 0 _1_1_1_1

Lcft[J

•

•

o Jiale orMaaaremeat (lIIOlIIbIday/year):. 1 1 _

l1me orMeuaremeot (bour.mimIIe):

S1de ror Sldar.ld 8< B.LA. Meuaremeot: Rigbt [J

Iaslrumeat or
~easare Meuaremeot Obsenation

CaU• .,1

s::m Fold Sil.. 1 ~ 3
lIIIll tkcimoIl

1. Triccp (mm) . • .
2. Subscapular (mm) . . .
Iastro~enl orMeuure Resull Observation

ooedecimoll

Waist Cin:umf=ce (cm)

~
1-.

~-
--0

Hi CiJœmf...., .,---- ~:.---- - - -' ""7______.0
Hcighl(cm)

-~-'-

Wcighl(Kg)

-"--'-
Bioelectrical Impedance

ResiJI o,

~Analyser
Rad'ace: _ _ :......-1-
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3. Re: raw anthropometric data

This thesis project was conducled in collaboration with the Kanien'keha:ka

(Mohawk) community of Kahnawake, represented by the Community Advisory Board,

the Board of Direclors of the Kaleri Memorial Hospital Centre and the Kahnawake

Combined Schools Commïttee, and the Supervisory Board of the KSDPP. A "Code of

Research Ethics" has been eSlablished outlining the obligations of the Kanien'keha:ka

community, and community-based and academic researchers with respect to the KSDPP.

Concerns, interests or questions related to ail phases of the project, including raw

anthropometric data analyzed in this thesis, should be referred to one of these parties.

The author of this thesis may be contacted for further information.
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• 4. Dietary interview questionnaire

D= OP lCIIlNlIlf1llŒ SCIIOOr=J1\UlN
nm=t1AL 24-1IOlJR RBCALL

Scheol ,---,=-::
(l-xat.ri. 2-Karon1ononha)

Grade _
C4 -6)

Respondent's qender
(1-P«ma1e. 2-Hale)

Respondent's ID #

Date of interview =--,.==,.
(yeAr/lllQnth/day)

Day of the week

Date of birth
(year/month/4ay)

•

•

DBSCRIPTJ:ON
(how prepared. brand namel
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RESPONDENT m # _

•

DESCRJ:PrJ:ON
(11"" prepared. brll%ld name)

•

Vitamin/mineral supplements? Yes No
If yes. brand name? _

was yesterday a "usual day"?
Yes__
No _ (please explain)
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• RESPONDEN'l' III # _

POOD l'RBFIiRENcB ASSBSSMBN'l'

ry
much

HedaD1c lIaDk Complet.

Food 1IatiDq" ritlûn llaDk
ca~oqorY' Orclar"

apple

baked beans

boiled dinner

candy

cbe::!dar cbeese

cbips

cbicken li dumplinqs

cbocolate

cornbread

corn soup

fish

frencb fries

hamburqer

::'o;:iemade bread (biscuit)

hotdoq

meat pie

milk

pizza

soda (cola)

spaqhetti li meat sauce

sCl\1ash

veqetable sticks (raw)

venison

whole wheat bread
"[".cuiITICe ve mucn ..t-C11.\S.LJ,xe. ".n.~er- Ille nor dia L1,ke. --4-.l.1Xa. :t-li,ke very

•

"l-l1ke the most W1thin c:ateoory. n-l1ke the laaat with1n eataqory

•
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