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Abstract

Correlates of Physical Activity Frequency in Ma~!'wk Elementary Schoolchildren

The epidemic of Type 2 diabetes in Aboriginal peoples can be curbed by promoting

healthy physical activity habits early in life. Purpose: To identify childhood physical

activity correlates. Methods: 383 4th_6th grade Mohawk children (193 boys, 190 girls)

completed questionnaires and had anthropometric measures taken during 2 seriai cross­

sectional surveys as part of the Kahnawake Schools Diabetes Prevention Project (1994­

1997). Physical activity was measured using the Weekly Activity Checklist.

Demographies, eommunity aetivities, parental variables, self-effieacy, sedentary activity,

and overweight were correlates assessed using ordinal logistie regression. Results:

29.7, 33.4, and 36.8 percent were inactive, moderately active, and very active,

respectively. Odds ratios and 95% confidence intervals [OR(95%CI)] of independent

correlates for boys included year of measurement (1996 vs. 1994) [1.7( 1.3,2.2)], aider age

[0.7(0.5,0.9)], and enrollment in school #1 [2.0(1.1,3.6)], lessons [2.8(1.3,5.9)] and

summer sports [1.1( 1.0, 1.1)]. Independent correlates for girls were year of measurement

[1.5( l. 1,2.1)] and parental physical activity [2.0( 1.2,3.3)]. Conclusions: Parental models

are stronger influences for girls' aetivities while cornmunity factors influence boys'

activities.
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Résumé

L'épidémie du diabètes de type 2 (non insulinodépendant) qui sévit auprès des peuples

autochtones peut être freiné par la promotion des changements des habitudes d'activité

physique chez les jeunes. Objectif: Identifier les facteurs associatifs des habitudes de

l'activité physique chez les jeunes enfants. Méthodologie: Lors de deux enquêtes

transversales, un questionnaire sur les habitudes de l'activité physique et alimentaire a été

complété, et des mesures anthropométriques ont été recueillies auprès de 383 enfants

Mohawk inscrits en 4ème, Sème et 6ème année de l'élémentaire (193 garçons, 190 filles).

Ces enquêtes se sont tenues dans le cadre de la phase 1du projet de prévention du diabète

dans les écoles de Kahnawake (K.S.D.P.P. 1994-(997). L'activité physique est mesurée à

l'aide d'une liste d'activités à rappel de 7 jours. Des analyses de régression logistique

avec variables dépendante ordinales sont utilisées pour déterminer les facteurs associatifs

entre l'activité physique et les données démographiques, support parental, efficacité

personnelle, activités physiques structurées et organisées offertes dans la communauté,

ainsi que des mesures d'inactivité. Résultats: Les proportions de jeunes enfants inactifs,

modérément actifs, et très actifs sont respectivement de 29.7%, 33.4% et 36.8%. Les

rapports de chances et l'intervalle de confiance à 95% [RP(lC95%)] pour les garçons sont

les suivants: année de l'enquête [1.7(1.1,3.6)], âge [0.7(0.5,0.9)], école #1 [2.0(1.1,3.6)],

leçons [2.8(1.3,5.9)], et activités sportives estivales [1.1(1.0,1.1)]. Les rapports de

chances pour les tilles sont: année de l'enquête [1.5(1.1,2.1)], et l'activité physique des

parents [2.0(1.2,3.3)]. Conclusions: Le rôle des parents influence plus fonement le

niveau d'activité physique des jeunes filles, alors que les activités ofTenes dans la

communauté influencent plus fortement le niveau de l'activité physique des jeunes

garçons.
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Background

1.1lntrodllction

It has been observed that contemporary Canadian Indians ~'seem to occupy the

unenviable position of having more ofjust about every category of disease than their co..

nationals" (1). Since the Second World War, similar ta the trends noted throughout Nonh

America, the advent of refrigeration (2), improved transportation, and the availability of

health care (3) has helped shift the distribution of health events in native eommunities

tram infectious ta chrome tbrms of disease (1). However, concomitant changes in their

social, physical, and political environments have introduced new stresses, dramatically

changed their traditional activities and dietary habits, and in combination with a genetic

and phenotypie predisposition for metabolic disease, has resulted in the 'epidemic' (4,5)

of Type 2 diabetes mellitus seen in native populations today (6,7).

Unheard of in native eommunities in the 1950's, the prevalence of Type 2

diabetes is presently two to five limes the national rates (1,4,5,8,9,10, Il), the incidence

seems to be increasing (1,5,12), the average age of diagnosis is steadily decreasing

(5, Il, (3), and even children are being diagnosed with the disease (14). Finally, poor

glycemic control (5) and poor compliance with dietary and physical activity regimens

(14) in Native diabetics has resulted in disproportionately high rates of complications like

circulatory (1), endocrine (1), and renal diseases (15), amputation, and blindness (16).

These high prevalence, incidence, and complication rates along with a youthful

population (17) forecast a high burden of future diabetic illness in Native communities.

This burden has profound implications for health care delivery as more Native

communities take on the responsibilities of administering their own health care through

the Health Transfer Policy (1986)(18). Increasing budgetary constraints underline the

need ta prioritize the implementation of theory-based, culturally sensitive, and

empirically tested community-based diabetes prevention programs (16).

Such programs need to be based on an improved understanding ofType 2 diabetes

risk factors, their development, and how their distribution can be moditied. Obesity, a

major risk factor for Type 2 diabetes can be prevented through physical activity programs

targeting children and youth. Presently, there is little understanding of the determinants

and correlates of physical aetivity amang children. The tirst part of this descriptive
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literature review aims ta define and describe Type 2 diabetes and provide evidence

linking this disease and obesity. The second part of tms review discusses the evidence

linking obesity and Type 2 diabetes with physical activity, and is followed by a review of

the epidemiology of physical activity. The third part of this review lists determinants and

correlates of physical activity and discusses them in terms of physical activity behavior

theories. Finally, a summary ofprimary studies will demonstrate the common methods of

ascertaining the prevalence and influences of physical aetivity in children.

1.2 Type 2 diabetes

1.2.1 Definition

The early stages of Type 2 diabetes are characterized by impaired glucose

tolerance, skeletal muscle and hepatic insulin resistance, and impaired tirst and second

phase insulin secretion. In the later stages further pancreatic beta cell dysfunction leads

to unsuppressed hepatic glucose production and hyperglycemia (19,20,21). Type 2

diabetes has been fonnerly diagnosed when fasting venous blood glucose is greater than

7.8 mmol/L or when the 2-hour post-prandial blood glucose is greater than Il. 1 mmol/L

(12). As of 1998, Type 2 diabetes is diagnosed when the fasting venous blood glucose is

7 mmollL or higher (13).

1.2.2 Prevalence or Type 2 diabetes

The Canada Health Survey of 1981 estimates that the national prevalence of Type

2 diabetes is 1711000; for the population between the ages of 15 and 64, the prevalence is

15/1000, and for the population greater than 65, the prevalence is 67/1000. The ratio of

female ta male diabetics is 1.5:1 (1). Tan and Womell (1991) estimate that the crude

prevalence of Type 2 diabetes is 24/1000 based on a 1985 national survey (5). The

Canadian Heart Health Survey Research Group estimates that the crude prevalence of

self-reported Type 2 diabetes is SOli 000 based on a national cross-sectional survey of

persans aged 18 to 74 conducted tram 1986 ta 1992 (23). Using data from the Second

(1976-1980) and Third (1988-1994) National Health and Nutrition Examination Surveys

(NHANES), Harris et al. (1998) report that the prevalence of Type 2 diabetes in adults

over the age of 20 is 5111000, the prevalence of undiagnosed Type 2 diabetes is 27/1000,

and the prevalence of Type 2 diabetes in persons aged 40 to 74 has increased trom

2
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89/1000 to 123/1000 between the period of both surveys (24). Furthennore~ the

prevalenee of Type 2 diabetes in Mexiean Americans and non-Hispanie Blacks are 1.9

and 1.6 times the rates for non-Hispanie Whites, respectively (24).

Several studies have estimated the prevalence and incidence ofType 2 diabetes in

Aboriginal populations. These prevalence estimates vary considerably and direct

comparisons are difficult due to the inconsistent reporting of crude and age- and sex­

adjusted estimates, the use of small samples, and different methods for ascertaining

persons with Type 2 diabetes. Gillum et al. (1980) in their study of cardiovascular risk

factors among urban American (ndians in the southwestem United States report a crude

prevalence of 34.0/1000 for the population aged 20 and over (25). Young et al. (1985)

report a crude prevalence of 27.5/1000 in Natives living in northeastem Manitoba and

northwestem Ontario; the prevalence estimates are 15/1000 and 67/1000 for those

between the ages of 15 and 64, and over the age of 64, respectively. The ratio of fernale

ta male diabetics is 2.5:1 (8). Evers et al. (1987) report age adjusted rates of 139/1000 in

men and 155/1000 in wornen of 2 southwestem Ontario Iroquois communities (26).

Macaulay et al. (1985) report a crude prevalence of 120/1000 among persans aged 45 to

64 years in Mohawks living on the Kahnawake reserve in southwestem Quebec (19).

Brassard et al. (1993) report a crude prevalenee of 27/1000 in a population of James Bay

Cree; age-standardized estimates for the population aged 20 years and over is 66/1000;

crude rates are 52/1000 and 118/1000 for the population aged 20 years and over and

between the ages of 40 ta 69 years, respectively; more than half of the cases were

diagnosed within the previous decade (27). Martinez and Strauss (1993) report an age­

adjusted prevalence of 48.8/1000 on the Mohawk community of Akwesasne (St. Regis)

(28). Fox et al. (1994) report an overall age-adjusted rate of 66.5/1000 in [ndiaos of

northwestem Ontario, and note that 45 percent of the cases were diagnosed in the

previous 5 years indicating high incidence rates (5). Delisle et al. (1995) report age­

adjusted rates of 486/1000 and 239/1000 among women and 239/1000 and 163/1000

amang men of two Algonquin communities in southwestem Quebec; these authors report

the possible inflating effects of self-selection bias in deriving the prevalence estimates

(10). Pioro et al. (1996) report age-adjusted rates of97/1000 and 61/1000 among Natives

and non-Natives of Saskatchewan, respectively (11). Finally, the Aboriginal Peoples

3
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Survey, conducted by Statistics Canada in 1991, using self-reports, found the age­

standardized prevalence of diabetes to be 110/1000 among women and 80/1000 among

men (29). This gender difference is not observed in the Canadian population as a whole,

where diabetes rates among men and women are similar (29).

Other studies focusing on Type 2 diabetes in children have provided disturbing

evidence suggesting that the prevalence of this disease is also increasing in children. In

1981, the prevalence estimate of Type 2 diabetes among Pima Indian children was

0.7/1000 (14). Both Young et al. (1985) (4) and Dean et al (1992) (15) reported Type 2

diabetes prevalence estirnates of approximately 0.5/1000 in children up to age 15 in

northwestern Ontario and northeastem Manitoba. In 1988, the prevalence estimate

among Alaskan Aboriginal children was 0.111000 (15). In 1996, Harris et al. reported

age-adjusted prevalence estirnates of 2.5/1000 in children under the age of 16 in

northwestern Ontario~ and female to male cases was 6: 1. Harris et al. emphasized the

need ta raise awareness among health care professionals that Type 2 diabetes can occur

during childhood, particularly amongst First Nations people (14).

These estimates, outlined in Table 1, clearly demonstrate that the prevalence of

Type 2 diabetes is higher in older age groups, higher in Aboriginal populations, and

higher amang Aboriginal wornen than men. The larger prevalence surveys predominantly

use self-reported diabetes to ascertain cases, while the smaller studies of individual

communities ascertain their cases by validating local Iists of diabetic patients. The rate at

which Native and Canadian populations are tested for diabetes and the motivation to self­

report diabetes are examples of issues that must be considered when interpreting the

precision of these prevalence estimates.

1.1.3 Type 1 diabetes risk r.cton

Over half the adult Pima Indian population over the age of 35 years in the

southwestern United States have Type 2 diabetes. This population has been the subject of

several epidemiologic and metabolic studies over the past three decades because of the

prevalence of this disease and the relative genetic homogeneity of this population

compared to the Caucasian population (30). 8riet1y, genetic factors that have been

postulated to contribute to the high prevalence of diabetes among the Pima Indians

include obesity-independent insulin resistance (30), an abnorrnaJ glycemic response to

4
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Table 1: Prevalen~e of Type 2 diabetes in Canadian and Aboriginal populations, 1980-1998

Autborl Study Population Rate per 1000 Diabetes
AsaminlDent

Canada Health Survey, 1981 Canada, ail 17 Self-report
Canada, age> 65 67

female:male= 1.5: 1
Tan and WorneJl, 1991 Canada, ail 24 Not indicated
(Fox et al., 1994)

Canadian Hart Hahh Survey Canada, Men and Women 18-74 50 Self-report
Research Group (Reeder et al., 1992) Men>65 120

Women >65 90
Harris et al. 1998 United States Self-report

NHANES ... and III·, age> 20 51
NHANES Il, ages 40-74 H9

NHANES III, ages 40-74 123

Gillum et al., 1980 Native Americans, southwestem US, age 20+ 34 Interviewer administered
questionnaire - self report

VOUDI et al., 1985 Natives, NE Manitoba & NW Ontario, 15-64 46 Administrative records
ages 65 + 90 and patient record review

female:male=2.5: 1
Evers et al., 1987 SW Ontario Iroquois, Women, age adjusted 155 Computerized patient

men, age adjusted 139 registry, patient record
review, interview

Macaulay et al., 1985 Mohawks of Kahnawake (Quebee) 120 Comprehensive record
review

Brassard et al., 1993 James Bay Cree, erude, ail ages 27 Chronie disease registry
crude, ages 20 + 52 and patient record review

crude, ages 40-69 118
age adiusted, ~es 20 + 66
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Autbort Study Population Rate per 1000 Diabetes

Ascertainment
Martinez " Strauss, 1993 Mohawks of Akwesasne (Quebec), age adjusted 48.8

Fos et al., 1994 Natives, NW Ontario.overall age adjusted 66.5 Nurse listing confinned
by chart review

Delille et al., 1995 Algonquin communities SW Quebec, Survey with invitation 10
women, community 1 & 2, age adjusted 486, 163 test using Oral Glucose

men, community 1 &2, age adjusted 239, 163 Tolerance Test

Pioro et al., 1996 Natives, Saskatchewan 97 Self-report
Native men, Saskatchewan 72

Native women, Saskatchewan 121
Non-natives, Saskatchewan 61

Non-native men, Saskatchewan 56
Non-native women, Saskatchewan 66

Aboriainal Peoples Survey, 1991 Natives across Canada, age-adjusted, all 100 Self-report
Women, age-adjusted 110

Men, age-adjusted KO
Youal et al., 1985 NW Ontario, NE Manitoba Native children < 16 0.5 Diabetes registry

followed bv chart review
Dean et al., 1992 NW Ontario, NE Manitoba Native children < 16 0.5 Diabetes registry review

& physician confirmation
Reported in Deaa et al., 1992 Alaskan Aboriginal chiJdren, 1988 0.1 Notstated

Harris et al., 1996 NW Ontario children, < 16, age-adjusted 2.5 Chart review
girls Jess than 16, age-adjusted 4.24
boys less than 16, age-adjusted 0.72

female:male=6: 1
Note: SW, NW, NE, and NW denote combinations of noJ1h, south, cast, and west
·Second and Third National Health and Nutrition Examination Survey
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stress (31), and a low resting metabolic rate (30) which May he due in part to a mutation

of the B-3-adrenergic-receptor gene expressed in visceral adipose tissues (32). Wendorf

(1989) discusses the 'Thrifty Genotype' hypothesis to rationalize the development of the

genetic factors contributing to diabetes (7). Familial factors such as parental obesity and

Type 2 diabetes in first-degree family members, especially maternai obesity and diabetes

in the mother are strong risk factors for Type 2 diabetes (30,33). Specitically, an in utero

hyperinsulinemic environment due to maternai gestational diabetes (4,17,21), and poor

maternai nutrition during pregnancy are risk factors for the development of Type 2

diabetes. Hales and Barker (1992) discuss these familial Type 2 diabetes risk factors in

the context of the 'Thrifty Phenotype' hypothesis (34). Other risk factors for Type 2

diabetes include age, diets that are high in fat and low in fibre (22,35,36),

hypertriglyceridemia (37), and mental stress (38).

The most salient and modifiable Type 2 diabetes risk factor is obesity. Obesity, a

term which describes the degree of body fat, or adiposity, occurs when the total energy

intake exceeds the total energy expenditure (39). The relationship between body fatness

and diabetes was first demonstrated in 1936 by Joslin et al. who showed that 51 percent

of diabetic males and 59.3 percent of diabetic females were at least 40 percent above

average weight (40). The United States National Diabetes Commission noted in 1974

that the chance of developing diabetes more than doubles for every 20 percent excess in

body weight (40). Data tram NHANES [ demonstrates that the relative risk of

developing diabetes is 2.9 times greater for obese persons aged 20 to 75 years than for

normal-weight individuals (ItaIHe, 1985) (41). Older age, magnitude of adiposity,

maternai obesity, weight cycling, centrally-distributed fat, and low level of physical

activity are independent risk factors for diabetes that are related to obesity (40).

The main etTeet of obesity in the development of Type 2 diabetes is increased

skeletal muscle and hepatic insulin resistance. Insulin resistance is a reduction in the

sensitivity of the muscles and the liver to respond to the biological effects of insulin (42).

Several metabolic (42), neuroendocrine (43), and endocrine (31,44,45) mechanisms link

obesity with insulin resistance. Although the literature describing the relationship

between obesity and Type 2 diabetes is vast, complex, and often disjointed, obese

individuals are at increased risk of developing tms disease. Despite the saliency of

7
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obesity as a Type 2 diabetes risk factor, obesity cannot solely explain for the metabolic

abnormalities associated with the diabetic and pre-diabetic phenotypes because these

abnormalities also occur in individuals who are ofa healthy weight (42).

1.2.3.1 Prevatence of obesity

The Canadian Heart Health Survey, conducted from 1986 to 1992 reported a

prevalence of adult obesity, defined as a BMI between 27 and 34, of 32 percent in men

and 22 percent in women. The prevalence of massive obesity, defined as a BMI

exceeding 35 was 5 percent in wornen and 3 percent in men. The authors noted that

secular changes in obesity were not seen when the data were compared with those of the

Canada Health Survey (1978) and the Canada Fitness Survey (1981) (23). The Third

National Health and Nutrition Examination Survey (1988-1994) reports the most recent

estimates of overweight in the United States. In adults. overweight was defined as a BMI

greater than the 85 th percentile BMI cutotf points derived from NHANES Il.

corresponding ta a relative weight of 120 to 125 percent of desirable weight. In children,

overweight was defined as a BMI exceeding the age- and sex-specific 95th percentile BMI

cutoff points derived from the second (1963-1965) and third (1966-1970) National Health

Examination Surveys (NHES)(47). A1though BMI is not a very good adiposity index for

individuals because it 1) accounts for only half of the variability of more accurate

adiposity measures, 2) does not distinguish fat and lean tissues or edema, and 3) rnay

misclassify very athletic individuals as obese due to their greater proportion of muscle

mass, it is a well-established index for overweight and obesity for population-based

studies (48). NHANES m data estimates are that 14 percent of children and 12 percent

of adolescents are overweight, and 33 percent of adult men and 36 percent of adult

wornen are overweight. Flegal et al. (1998) report that the secular increase of obesity and

overweight that occurred between the NHANES U and NHANES ID surveys is almost

entirely due to increases in the proportion of the population with BMIs exceeding 30.0

(49). Secular increases in overweight were also noted for children (47)

Increasingly high prevalence rates of obesity in Native populations of all age

classifications have similarly been reported. According to the Nutrition Canada Indian

Survey conducted during the 1970's, Indian men had lower mean weight-for-age than

Canadians up to the age group of 40 to 49 years, above which Indiao men had higher
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mean weight-for-age. Indian women were heavier than Canadian women at ail age

groups (1). Young et al. (1989) reported that for persans aged 20 to 24 years, the

proportion of the Indian population with BMIs in the obese range compared with the

proportion of obese Canadians was approximately 2 and 5 for males and females,

respectively. This ratio decreased with increasing age, indicating a more overweight

younger Indian population (6). Broussard et al. (1991) reported that the prevalence of

overweight among a national sample of American Indian male and female adolescents

was 24.5 and 25.0 percen~ respectively (BMI exceeds 851h percentile cutoiT derived from

NHANES II)(50). Bernard et al. (1995) reported that 24 percent ofgirls and 9 percent of

boys in a sample of Cree school children exceeded the 95th percentile cutoiT derived from

data from the 1987 National Center for Health Statistics in the US (51). Among Navajo

children, Sugarman et al. (1990) reported that 11.2 percent of girls and 12.5 percent of

boys exceed the weight-for-age 95th percentile cutoff points derived from the National

Center for Health Statistics reference for American children. Sugarman et al. also noted

that when the data were compared with data collected from surveys on Navajo children in

1955, 1958, and 1981, secular increases in the prevalence of overweight and obesity were

found (3).

1.2.3.2 Obesity risk facton

Risk factors for the development of adulthood obesity include genetic factors,

antecedent childhood obesity, and the tracking of obesity-related behaviors such as diet

and physical aetivity from childhood and adolescence through to adulthood. Genetic

factors contributing to obesity have been extensively studied amongst Pima Indians. For

example, Walston et al. (l995) identified a mutation in the 83-adrenergic-receptor genes

among 642 Pima Indians which is associated with an earlier age onset of Type 2 diabetes

(32). These receptors are expressed in visceral adipose tissue and are thought to be

involved in the regulation of the resting metabolic rate through lipolysis and

thermogenesis in brown fat. Disruptions of the gene for this receptor reduce lipolysis in

animal models. Walston concluded that tbis mutation contributes to the genetic basis of

the common forms ofobesity, insulin resistance, and Type 2 diabetes (32).

Serdula et al. (1993) reviewed longitudinal studies of antecedent childhood

obesity as a risk factor for adulthood obesity. These researchers noted a consistent
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positive correlation between measures of childhood and adulthood adiposity (skinfolds

and BMI). The proportion of obese school-age children who become obese adults ranged

fram 42 to 63 percent; the risk ofbecoming an obese adult was 2.0 to 6.5 times higher in

obese children than for non-obese children; and, the risk of becoming an obese adult

increased with the magnitude of childhood obesity (52). The tendency of childhood

obesity to retain its relative ranking within a population distribution over time, or tracking

(53) emphasizes the need for the primary prevention of obesity in childhood.

Kumanyika (1993) reviewed obesity development in various ethnie groups of

children. Maternai obesity, weight gain during pregnancy, prenatal exposure to

hyperglycemia due ta gestational diabetes (54), short duration of breastfeeding, earlier

bottle feeding, early introduction of solid foods, cultural attitudes reflecting more positive

values towards obesity, and permissive parental attitudes towards overeating, snacking on

calorie-dense foods, and leisure-time sedentary activities are factors which were related ta

childhood obesity (55). Since the obesity is strongly influenced by parents, the primary

prevention of childhood obesity requires parental support.

However~ the majority of obese adults were not obese children (52), suggesting

that prevention of childhood obesity per se May not be sufticient ta curb adulthood

obesity, but that other behavioral and cultural charaeteristics that track from childhood

and are associated with obesity should also be the subjeet of prevention. Specifically,

dietary and physical aetivity behaviors of childhood have been shown to track to

adulthood (56,57,58,59). Sinee physieal aetivity and nutritional behaviors track to

adolescence and adulthood, since cognitive theories suggest that interventions May be

more effective if introdueed at an earlier time in Iife (60), and since children are

accessible through the schools, improving ehildren's eating habits and inereasing physieal

aetivity have beeome appropriate goals of diabetes and cardiovascular disease prevention

strategies. This study will foeus on physieal aetivity because this behavior has not been

weil studied in Native children.
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• 1.J P"ysica/ activity

1.3.1 Description

Physical activity is defined as, "any bodily movement produced by skeletal

muscles that results in energy expenditure"(61). Physical aetivity is one of three inter­

related processes that contribute to the total energy expenditure. The other two processes

are the basal metabolic rate, which is the energy required to sustain the organ systems of

the body, and the thermie effect of food, which is the energy required to digest foods (62).

Total =
EnerlY
Expenditure

Basal +
Metabolie
Rate

Thermie
Effect of
Food

+ Physieal
Aetivity
Level

•

•

Weight loss occurs when the total energy expenditure exceeds the total energy input.

Sixty to seventy-five percent of the total energy expenditure is as a result of the basal

metabolic rate. The basal metabolic rate is, in part, genetically determined, but its'

contribution ta the total energy expenditure can be increased though increased physical

aetivity. The thermie effect of food contributes approximately ten percent to the total

energy expenditure. Finally, approximately twenty percent of the total energy

expenditure is a result of physical activity. Increasing physical activity can augment its'

contribution to the total energy expenditure up to sixty percent (62). From this,

increasing the total energy expenditure will occur most with increases in physical activity

(63), thus rationalizing the importance of physical aetivity in obesity prevention.

The association that increased physical aetivity decreases adiposity is weil

documented in observational studies. In a 4-year longitudinal study of the etTeets of

changing common habits like exercise, television viewing, smoking, and eating habits on

obesity in US male health professionals, Coaleley et al. (1998) concluded that increasing

vigorous activity as weil as decreasing television viewing resulted in weight maintenance

or modest weight loss (64). In a longitudinal study of the association between leisure

time physical activity and 10-year change in adiposity in adults, Haapanen et al. (1997)

found that inactive men and women had odds ratios and 95% confidence intervals

[OR(95%CI)] of 2.59(1.69, 3.97) and 2.67(1.65-4.31) respectively, for clinically

significant body mass gain when compared with the most active groups ofpeople (65). In

a one-year longitudinal study examining the effect of physical activity on the change in
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body fatoess in 97 preschool children, Moore et al. (1995) found that preschool-aged

children with low levels of physical activity, determined through 5-day wear of motion

sensors, gained signiticantly more subcutaneous fat (subscapular and triceps skinfolds)

than did active children (66). Though observational studies have demonstrated that

increased physical activity contributes to lower adiposity measures for ail age groups,

clinicat trials assessing the hypothesis that physical activity intervention reduces obesity

have not been successful. Webber et al. (1996) report that after two and a half years of

the interventions of the Child and Adolescent Trial for Cardiovascular Health, the

children' s increased physical activity did not manifest itself as decreased obesity (67).

Physical activity reduces the risk for developing Type 2 diabetes by increasing the

total energy expenditure and increasing insulin sensitivity, both of which lower blood

Iipid levels (68). ln a study assessing the effect of vigorous and non-vigorous (metabolic

equivalent levels greater and less than 6, respectively) physical activity on insulin

sensitivity in persons with glucose tolerance ranging from normal to mild Type 2

diabetes, Mayer-Davis et al. (1998) found that both physical activity intensities were

associated with increased insulin sensitivity in ail subgroups of sex, ethnicity, and

diabetes (69). Similarly, in a longitudinal study of the association between physical

activity and incident cases of Type 2 diabetes in Finnish men, Lynch et al. (1996) found

that after adjusting for age, baseline glucose levels, and known risk factors, individuals

who participated in moderate to vigorous physical activities (metabolic equivalents

greater than 5.5) for at least 40 minutes per week were only 0.44 (0.22, 0.88) times as

Iikely to develop Type 2 diabetes than individuals who were not as active. Men who

were at high risk for the development ofType 2 diabetes were even more proteeted by the

effects of moderate to vigorous physical activity (70).

The association between physical activity and Type 2 diabetes has been

demonstrated in these and other observational studies (71 ), but not in randomized

controlled trails. In their review of the relationship between physical activity and Type 2

diabetes, Kriska and Bennett (1992) cited that the 6-year feasibility study by Eriksson et

al, 1991 was the only long-term clinical trial of diabetes prevention in which physical

aetivity was iocluded (72).
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1.3.2 Epidemiology of pbYlical activity

Results from the National Health Interview Survey and the Centers for Disease

Control (COC) Behavioral Risk Factor Surveillance System (BRFSS) (1987-1993)

indicate that there has been a decrease in the total energy expenditure among adults in the

US trom the mid-1980's through to the mid-1990's. These data show that adults have

kept a steady level of leisure-time physical aetivity and suggest that the decrease in total

energy expenditure may be due to changes in other forms of physical activity. For

instance, changes in transportation patterns and household wor~ and increases in

sedentary activities like.watching television, working at the computer, and playing video

games are lifestyle changes that May have contributed to the deerease in total energy

expenditure noted for this time period (47).

The eiTeet of lifestyle patterns on the total energy expenditure has been recognized

in recent public health recommendations which encourage individuals to incorporate

more aetivity into their daily routine i.e. walking up the stairs instead of taking the

elevator. Evidence that both vigorous and moderately intense activities lend protective

etfects against the development of disease (46) support these Iifestyle- rather than

physical fitness-oriented recommendations. Despite recommendations to include

occupational, household, and recreational activities in the physieal activity repertoire

(69), physical activity estimates predominantly assess activities of the fitness-related

forros ofactivity.

A common recommendation used to assess the prevalence of physical aetivity is

to determine the proportion of individuals who 'exercise al/east 3 times per week for 20

minutes or more where one is sweating and hreathing hard '. The Healthy People 2000

objective is to have at least 20 percent of adults engaging in recommended levels of

vigorous physical activity (46). Using this recommendation, several prevalence estimates

for vigorous physical aetivity have been reponed:

)- Sallis et al. (1989) reported that 45 percent ofadults met recommended levels (73)

» National Health Interview Survey, 1991 (NHIS) reported that 18.1 percent of men and

14.9 percent ofwomen met recommended levels (46)
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~ Behavioral Risk Factor Surveillance Syste~ 1992 (BRfSS) reported that 15.8

percent of men and 12.9 percent of women met recommended levels (46)

~ National Children and Youth Fitness Survey (NCYFS), 1984 reported that 61.7

percent ofstudents in 10th through 12th grades met recommended levels (74)

~ Heath et al.(1994) reported that 49.6 percent of male and 24.7 percent of female

students from ninth through twelfth grade met recommended levels (74)

, NHlS-Youth Risk Behavior Survey, 1992 (NHIS -YRBS) reported that 60.2 percent

of adolescent males and 47.2 percent of adolescent females met recommended levels~

12.1 and 15.3 percent of adolescent boys and girls reported no moderate or vigorous

activity (46)

, YRBS 1995 reported that 74.4 percent of adolescent males and 52. 1 percent of

adolescent females met recommended levels~ 7.3 and 13.8 percent of adolescent boys

and girls reported no moderate or vigorous aetivity (46)

The Surgeon General' s Report on Physical Activity and Health (1996) estimated that

approximately 15 percent of adults and 50 percent of adolescents in the US participate in

recommended levels of vigorous physical activity (46).

A second common recommendation used to assess the prevalence of physical

activity is that described in the Surgeon Genera!'s Report (1996), which is that 'ail

persons over the age of2 years shou/d accumu/ale at /easl 30 minutes of endurance-type

physica/ aclivity of al least moderale inlensity, 011 mosi-preferably a//-days of Ihe

week' . The Healthy People 2000 objective is that by this year at least 30 percent of

people aged 6 years and older will be participating in recommended levels of activity and

no more than 15 percent will be inactive (46). Prevalence estimates using this

recommendation are expressed in absolute minutes or proportions. and are often

described as 'moderate to vigorous physical aetivity' (MVPA):

~ NIDS, 1991 reported that 26.6 percent of male and 20.7 percent of female adults met

recommended levels; a funher 21.4 percent of adult men and 26.9 percent of adult

wornen reported no participation in moderate physical activities (46)
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~ 8FRSS, 1992 reported that 21.5 percent of male and 18.9 percent of female adults

met recommended levels; a funher 26.5 percent of male and 30.7 percent of adult

females did not participate in moderate physical aetivities (46)

~ Meyers et al. (1996) reported a survey of children from 5th to 8th grades in which boys

and girls reported mean scores of 153 and 110 minutes of aetivity per day, in which

21 percent of the activity for boys and 8 percent for girls consisted of vigorous

physical activity; and boys and girls reported an average of 165 minutes of daily

sedentary activity (53 percent for boys, 60 percent for girls) (75)

~ Simoos-Morton et al. (1997) reported that in the Child and Adolescent Trial for

Cardiovascular Health study, 3rd grade students reported an average of 89.9 minutes

of daily moderate to vigorous physical activity; and, 12.8 percent reported 30 or fewer

minutes of activity (76).

The Surgeon General' s Report on Physical Activity and Health (1996) estimates that 22

percent of adults and 25 percent of adolescents in the US engage in recommended levels

of moderate physical activity, and 25 percent of adults and 14 percent of adolescents in

the US are inactive (46). Though this report does not cite prevalence estimates of

physical activity for preadolescent children, evidence suggests that children are more

active than adolescents. Goran et al. (1998) discusses findings of a 4-year longitudinal

study in which the changes in girls' energy expenditure before adolescence was

accounted for by a 50 percent reduetion in physical aetivity between the ages of6.5 to 9.5

(77).

Similar to the Surgeon General' s recommendations, Simons-Morton et al. (1990),

suggest that a reasonable minimum goal for children is 'one or more bouts ofmoderate to

vigorous activity at /east /0 minutes per clay. and that idea//y chi/dren shou/d have 2 or

more bouts ofaerohic activity per clay' (78). In their study of812 third and fourth grade

children in Texas, US, using a 3-day activity checklist, these researchers found that 12.3

percent ofboys and 13.3 percent ofgirls reported no bouts, 35.6 percent ofgirls and boys

repol1ed less than one bout, and 66.9 percent of boys and 64.8 percent of girls reported

less than two bouts of moderate to vigorous aetivity greater than 10 minutes during the

entire reporting period. Since ooly 35.2 and 33.1 percent of boys and girls are
.,.
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participating in recommended amounts of vigoreus aetivity, these authors concluded that

a large number of children might not be getting adequate amounts of physical activity

(78).

Although there are almost no studies speciflcally estimating the physical activity

levels of Aboriginal populations, anecdotal evidence supports the contention that

Aboriginal people are a 'population in transition', and that their move from active,

traditional lifestyles to more sedentary, non-traditional lifestyles is a large factor in the

emergence of obesity and Type 2 diabetes observed today (17,27). The numerous Type 2

diabetes-related studies on Aboriginal people tend to concentrate on obtaining lipid and

glucose measures as weil as measures of obesity, but ascertaining levels of physical

activity is insufficiently considered (3,6,8~ 10, 15,25~27,50~ 79,80). For instance~ Young et

al. (1994) studied the Medical records of 704 respondents of a previous survey ta assess

the incidence of Type 2 diabetes of northem Ontario and Manitoba Natives. Though 55

percent of the respondents were classifled as active and 45 percent as inactive, the authors

do not state how physical activity was ascertained (81). On the ether hand~ Fontveille et

al. (1993) report the median~ 25 th
, and 75 th percentile values ofreported hours per week of

physical activity among Pima [odian adults and children [median (25'~ 7Stl1otla)]. These

authors used the Median hours per week of physical aetivity because of the extremely

skewed distribution ofphysical activity. Male children participated in 2.0(1.0,4.0) hours,

female children participated in 1.0(0.0, 2.0) hours~ male adults participate in 3.0 (0.0, 3.0)

hours, and female adults participated in 3.0(0.7, 3.0) hours of physical aetivity per week.

Interestingly, the median values ofPima adults are higher than the Pima children's values

for both genders. Corresponding estimates for Caucasian subjects analyzed in the same

study are at least twice that of the Pima [ndian estimates for ail groups (82). Despite the

paucity of information regarding the prevalence of activity in Natives, their high

prevalence of obesity underlines the nood for physical activity promotion in this

population.

The assumption that underlines promoting physical aetivity in children for the

primary prevention of adulthood abesity is that bath obesity and physical aetivity track

from childhood and adolescence through ta adulthood. Raitakari et al. (1994) report a 6­

year longitudinal study to assess the tracking correlation of physical aetivity and
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inaetivity in children who were 12, 15, and 18 years of age at baseline participating in the

Cardiovascular Risks in Young Fions study. These researchers found that physical

inaetivity shows better tracking than does physical aetivity (83). Using the same data set,

Telama et al. (1996) report a study in which the physical aetivity levels of children aged 9

though 18 at baseline were assessed for over a 12-year interval; signiflcant but low

tracking correlation were found (84). Anderssen et al. (1996) report a 7-year longitudinal

study of physical activity in adults aged 18 to 30 years in which physical aetivity declined

sharply during early adulthood (85). These studies and others (86) provide evidence that

the physical activity behaviors track into adulthood~ and that the prevention of adulthood

obesity and Type 2 diabetes entails the promotion of physical activity in youth.

1.3.3 Determinants and correlates of physical activity in children

[n comparison to adults and adolescents there have been relatively few primary

studies assessing the determinants and correlates of physical activity in preadolescents, an

age group roughly defined as elementary school aged children. Several of the suggested

physical activity influences in children are based on primary studies in older children and

adults. From this, the literature describing the determinants and correlates of physical

activity in children will occur in three formats. First~ a brief list of influences will he

stated and discussed. Then~ sorne of the detenninants and correlates will be described in

greater detail in the context of theoretical models. Finally, the primary studies trom

which most of the previous information was extracted will be summarized to illustrate the

common methods ofphysical activity research in children.

Suggested influences on children 's physical activity, in no particular order, are as

follows: previous activity (87,88,89), involvement in organized sports (79,90),

knowledge (91,92), modeling influences of the mother, father, siblings, teachers, and

coaches (56,88,93-97), parental encouragement for participation (58,76,97-99), parental

support for participation (56,96), desire to confonn to norms towards exercise (98),

perceived attitudes of significant others (96,98), amount oftelevision and videos watched

and video games played (90,100,101), opponunity to panicipate in organized sports (98),

the availability of equipment (96), self..efficacy (76,88,90,96,99), perceived behavioral

control (102), perceptions of competency, beliefs, and values of achieving a task (103),
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and enjoyment of physical activity (96,102). Gender, family influences, and sedentary

aetivity are three categories in which these determinants can be considered.

1) Gender: the list above reveals that the relative importance of each correlate depends

on the gender of the child (56,S7). For instance, boys and girls identify differential

degrees of physical activity interest, influences (57), motives (39), support (S9),

encouragement (39), criteria for self-evaluation, and participation by their parents and

siblings (56.104). The actual mechanism(s) involved in the socialization of boys and

girls into physical activity is not weil understood, but gender differences in physical

activity levels have been found to emerge as young as first grade (105).

2) Family: Since the 1940's there has been increasing interest by Medical and social

scientists as to the role of the family in health and illness (106). The family is defined

as Hgroup oftwo or more individuals who reside in the same household and/or (who)

identify a common emotional bond, and (who) are interrelated by performing sorne

social tasks in common, for example, socialization of children or nourishment" (107).

Cultural norms are first transmitted by the farnily, and are reinforced or modified by

other socializing influences such as peers, coaches, teachers, schools, television,

advenising, and the community. Though these other influences are powerful

socializing agents, children rernain in their families for Many years and the family is

considered to be the most stable and enduring influence, therefore the family is

considered to be the prime socializing agent to the developing child (lOS, 109).

Accordingly, the demonstration of the family aggregation of psychosocial and

physiological variables provides evidence that the family directly influences

children's participation in sports and activity (39,104,107,110,111). Several

mechanisms that have been proposed to describe the family aggregation of physical

activity variables include parental modeling, the tendency for active parents to support

their children in physical aetivity, the tendency of families to share aetivities, genetics

(97), and common values and beliefsystems.

The raie of the family has been considered to be even more of a powerful

socializing agent in minority groups. Results from the San Diego Family Health

Project showed that the aggregation of physical aetivity habits in Mexican-American

18



•

•

•

families tended to be higher than Anglo families. Sallis et al. (1988) have suggested

that this finding May be due to the faet that the Mexican-American families sampled

were not weil integrated into the majority culture, and were therefore more reliant on

family influences than Anglos, who tend to participate in a broader and more diverse

social network (112).

3) Sedentary activity: In their study of leisure time activities in 2,200 elementary

school children, Harrell et al. (1997) noted that boys reported participating in video

games (33%), playing football (32%), bicycling (31%), watching television (28%),

and playing basketball (26%), while girls reported doing homework (39010), bicycling

(31 %), watching television (300/0), dancing (27%), and reading (23%). Harrell et al.

concluded that children overall are fairly sedentary and girls report more sedentary

activities than boys (113). Andersen et al. (1998) reported results of NHANES III

study in which 26% of children in the US watched 4 or more hours of television each

day, and concluded that the promotion of physical activity requires targeting of

physical inactivity behavior (114). However, in a 2-year longitudinal study of

television viewing habits and physical activity in adolescent girls in 6lh and 7th grades,

Robinson et al. (1993) reported that the amount of television viewing appeared to

have only a weak association with subsequent physical activity (115). Though

support for the hypothesis that sedentary activities correlate and predict future

inactivity is equivocal, studies assessing physical activity determinants and correlates

should investigate sedentary behavior.

Since the relative influence of each determinant on physical activity changes

between developmental stages (91,116), a model Iinking these seemingly disparate

determinants in children is needed (58). For instance, this Moder or theory should provide

a mechanism Iinking family supportive behaviors with psychosocial construets and

physical aetivity, as weil as describe the rationales for the observed gender ditTerentials.

1.3.4 Tbeoretical Models used to Describe Bebavior

Theoretical models are used to provide researchers with recommendations of the

focus and methods of study, and otTers mechanisms to link and describe phenomena
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(117). Since obesity as an endpoint for obesity prevention and physical actlvlty

promotion is difficult to change signiticantly during a single program, more proximal

endpoints for program evaluation have been identified. Proximal endpoints are the

behaviors and characteristics hypothesized to Mediate the relationship between the

program and the expected outcome. These behaviors and characteristics are considered to

be more modifiable in the short term and are identified using relevant psychosocial

theories. Though these psychosocial constructs are difficult to measure because of the

large degree of subjectivity involved in the development of their instruments, they are

nevertheless invaluable measures used to evaluate contemporary physical activity

promotion and obesity prevention programs.

Before delving into physical activity behavior models and theories, the related

terms physical activity, exercise, and physical fitness should be considered. Where

physical activity is 4any bodily movement produced by skeletal muscles that results in

energy expenditure', exercise is a 4planned, struetured, repetitive, and purposive ferm of

activity in which the improvement or maintenance ofone or more components of physical

titness is an objective' (61). These detinitions illustrate that psychosocial theories

describing exercise are likely different from those describing physical activity. For

instance, the planned and purposive elements of exercise indicate that there are probably

more cognitive processes antecedent to performing exercise than physical activity.

Exercise, therefore, is often described as being 4habituai' and physical aetivity is

described as being 4spontaneous'. Physical fitness is, "the ability to carry out daily tasks

with vigor and alertness, without undue fatigue and with ample energy to enjoy leisure·

time pursuits and meet unforeseen emergencies" (61). Though physical titness is hard to

quantify because 4vigor', 4alertness" and 'enjoyment' are difficult to measure, its health­

related components Le. cardiorespiratory endurance, body composition, muscular

endurance, strength, and flexibility can be measured by tield and laboratory tests (61).

The distinction between physical aetivity and exercise is usually not explicitly

made in research attempting to describe behavior. The extensive research on the

cognitive processes involved in being physically active has concentrated on the exercise

subdivision. The theoretical models most prevalent in the exercise literature are the

Health Belief Model (118,119), Protection Motivation Theory, Social Cognitive Theory
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(118,120,121), the Theory ofReasoned Action, the Theory of Interpersonal Behavior, and

the Theory of Planned Behavior (119). These models and their construets have been used

to explain behavior mostly in adult populations. Of these, Social Cognitive Theory has

received the Most recognition in the health education literature because it incorporates

many models for behavior change and suggests several avenues for program development

(122,123).

1.3.4.1 Social Cognitive Tbeory

Social Cognitive Theory (1986), constructed by Bandura over several decades and

originally coined Social Leaming Theory, is not a unitied, original theory but is an

assemblage of several models (124). As one of several expectancy-value theories, it

proposes that individuals' expectations for success and perceptions of their abilities on

different tasks play a prominent role in their motivation to perform these tasks (125).

Social Cognitive Theory is considered ta be a 'large' theory, therefore studies can

feasibly only measure a few of its constructs (126). The insightful review by Perry,

Baranowski, and Parcel (1990) discusses in detail Il major concepts of Social Cognitive

Theory ( (23), which are listed as follows.

, Emotional coping responses , Outcome expectations

"" Environment (opportunities, suppon) "- Perception of environment, ,
)i.. Expectancies, values, and incentives 't. Reciprocal determinism,
~ Knowledge and skills (capabilities) "" Reinforcements,
~ Locus ofControl ~ Self-efficacy (efficacy expeetations)

~ Observationalleaminl (modeling)

Even though each of these Il concepts are important to describe behavior, these authors

present the caveat that during the development of these Social Cognitive Theory

construets often only one was explored white the others were excluded. First, the concept

of locus of control presided in the behavior literature. Later, the concept of observational

learning was common. In 1982, when Bandura postulated that self-efficacy is the

common cognitive mechanism mediating the initiation of ail behavior change, only self­

efficacy items were included in several physical aetivity studies (123). Dzewaltowski
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(1994) emphasizes the problems with measuring only a few constructs (127). This

practice of excluding several Social Cognitive Theory construets not only precludes the

assessment of their relationships with one another, but has resulted in the disproportionate

theoretical and empirical support for the environment, modeling, and self-efficacy

constructs in the description of physical activity behavior, while other concepts Iike

expectancies and values have been relatively ignored (125).

An orderly approach to discussing the determinants and correlates of physical

activity is to present them in the context of their respective Social Cognitive Theory

construets. Specifically, most studies describe environment, modeling, and self-efficacy

construets.

1) Environment: the environment refers ta ail of the latent and salient behaviors and

physical structures that enable a child to participate in physical activities. Most

physical activity studies investigate the influence of social support, especially parental

support. Garcia et al. (1995) describe social support for exercise as a ~'network of

relationships that provide active assistance or encouragement of physical activity"

(89). Verbal and non-verbal encouragement and supplying opportunities, equipment,

and transportation are varied forros of the parental support investigated in the physical

activity research. After observing pre-school children playing in the presence of their

parents, Klesges et al. (1985) found that verbal forms ofencouragement brought about

a change in activity 82 percent of the time. and suggested that the direction of

causality was from parent to child (128). However, using parental reports, Sallis et al.

(1992) found that parental verbal encouragement was not associated with the activity

of 4th grade children, suggesting that more concrete means of supporting children's

activity may be more effective in older children (129).

Many researchers have postulated mechanisms linking parental support with

physical activity: Klesges et al. (1984) proposes that parents who are active may also

explicitly encourage physical activity in their children and may support their

participation by buying equipment and providing transportation (112); Wigtield and

Eccles (1992) propose that parents are "interpreters of reality" and help children

assess previous sporting performances and competencies; if parents do not help
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stimulate positive self-evaluations then children will feelless efficacious at attempting

future tasks (125); and, Biddle and Goudas (1996) found through exploratory path

analysis that parental encouragement directly predicted vigorous aetivity and

indirectly predicted activity through perceived competence (91). Controversial

evidence exists regarding the association between gender and parental support. For

instance, in a study of 4th grade children, Sallis et al. (1992) found that parental

influence consistently influenced boys but not girls, and suggested that girls may not

receive sufticient parental support to have an effect on their physical activity levels.

On the other hand, Greendorfer (1976) found that family encouragement and actual

participation by family members is a major factor in female sport participation (104).

Similarly, Kesley et al., (1998) report from interviews with adolescent girls that 63%

indicated that they wanted their parents to be involved in helping them make healthy

food choices and provide opportunities to exercise (130).

2) Modeling: the principle of rnodeling maintains that for sorne tasks a child can best

learn by observing someone else performing it (13 1). There are several statements

regarding modeling and physical activity that can be gleaned from the literature: # 1}

modeling is considered 10 he a dominant mechanism by which parenls exert their

influence on the physical activity behaviors of their chi/dren (91,132,133). Either

imitating the model (132) or cognitively assessing components of the model's

performance are possible mechanisms by which models are influential. Bandura

(1977) suggests that by merely observing parents participate and talk about physical

activity, children learn to value and enjoy physical activity and become active

themselves (112). Similarly, Brustad (1996) suggests that children who observe their

parents panicipating and persevering in physical activity pursuits might perceive that

their parents enjoy, value, and are efficacious at physical activities, and May develop

similar attitudes and values which will help them be active as weil (134); #2) the

numher offamily models a/so contriblltes to physica/ activity behavior. For instance,

Moore et al. (1991) found nearly a 6-fold increase in the likelihood of the child's

being physically active ifboth parents were active relative to families in which neither

parent was active (97); and Gottlieb and Chen (1985) found that when both parents
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were exereising, the exercise frequeney of students in 7'" and 8'" grade increased, and

that this increase was more pronounced for girls indicating a potential parental-gender

interaction effeet (133); #3) although active parents are likely 10 have an active

chi/(/. low active parents are even more /ikely to have an inactive chi/d, indicating that

physical inactivity may exert a more influential modeling behavior than physical

activity. For instance, Freedson et al. (1991) suggests that in homes where only one

parent exercises, the modeling effeets of the inactive parent may be more influential

than the effects of the active parent, and that it would be interesting to note if

children's behavior is more or equally likely to be influenced when encouraged by an

active rather than inactive parent (135). The modeling effects of inactive parents may

be one reason for the equivocal results of the Iiterature describing modeling correlates

for physical activity in children (91). For instance, the study of 4th grade children by

Sallis et al. (1992) (129), and the study of 3rd and 4th grade children by McMurray et

al. (1993) (136), showed that parental physieal activity was not related ta children's

physical activity; and, #4) the gender of the physica/ly active parent may

alternatively influence physical aclivity hehavior in children. For instance, studies

have shown that the father (39,97) or the mother (112) is Most influential, while

others have shown that the gender of the parent does not matter insofar as modeling

behavior is concemed (93,95). Same-sex models have also been considered to he

greater influences for children's physical activity behavior than opposite sex models

(93,94). If this is true, then same gender parents May be particularly strong models

for the transmission of stereotypie sex-role behavior (94). Since the socializing

influence of the family may be greater in girls (94), and boys have more salient

exercise models outside of the family, parental modeling may be especially important

for girls.

3) Self-erneacy: in his pioneering book and paper entitled, "Toward a Unifying Theory

of Behavior Change" (1977), Bandura presented a distinction between outcome and

efticacy expeetations. Outcome expectations, which are a major component of

expeetancy-value theories, play the largest role in influencing the initial motivation

and decision ta change health practices. When the health praetice is believed to lead
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to desired consequences but the change is difficult to make e.g. quitting smokin& self­

efficacy becomes the most important influence for behavior change (137-139). Self­

efficacy is the belief that one cao successfully perform the desired behavior. Scales

measuring self-efficacy for physical activity have been construeted and validated in

adult populations. Several disjointed tindings illustrate that self-efticacy is related to

other psychosocial construets, and that self-efficacy better describes difficult rather

than simpler activities: Stretcher (1986) and Sallis (1986) report that self-efficacy

may be an important predictor of the intention ta do physical activity and subsequent

levels of physical activity in adults (138,140); Duncan and McAuley (1993) suggest

that self-efficacy is a potential Iink mediating social support and habituai physical

activity (141); and, Hofstetter et al. (1990) found that self-efficacy is correlated with

vigorous physical aetivity and not moderate physical activity (142). Finally, self­

efficacy has been shown to have explanatory value in children for academic (143-145)

and social settings (146, (47), but not in the dietary and physical activity domains

(147,148).

The evidence Iinking environmental, modeling, and self-efficacy influences on

physical activity in children is inter-related, emphasizing that Social Cognitive Theory

construets are not mutually exclusive. Koepsell et al. (1992) describes Social Cognitive

Theory as a 'large theory' that is useful for the formulation and implementation of

interventions, but is too abstraet and general to describe in detail how a program will

produce its postulated effects. 'Small theories', or theoretical models are therefore

needed to complement the comprehensiveness of large theories (126). Bandura's Self­

Efficacy theory and Eccles theory of Achievement-Values are theories that are smaller in

scope and provide more details describing the relationship between several Social

Cognitive Theory constructs.

Eccles' theory posits that parents' expectations of the success oftheir children in a

particular achievement area, in combination with their views about the value of success in

that domain will result in socialization praetices that will provide greater or lesser support

to their children's involvement in free-choice activities. Over time, children also adopt

expeetancies and values similar ta those of their parents (103). To illustrate, the belief
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that a parent has about the competency of their child to swim laps, in combination with

the value they attach to being able to swim weil, will result in socializing practices like

encouragement and providing opportunities for their child to participate in swimming

lessons. Higher levels of encouragement and more opportunities will result in the child

having successful experiences, feelings of competence in the water, and continued

expectancies for success in swimming. From this, children has been socialized to believe

they are both competent in and value an activity such as swimming and will ultimately

have similar beliefs and values oftheir parents. Eccles' formulation links the constructs

related to the environment, the perception of the environment, skiIls, expectancies and

values, and self-efficacy (efficacy expectations) outlined in Social Cognitive Theory.

Bandura states that individuals learo about how efticacious they are at

accomplishing specific tasks through four main sources of information: performance

accomplishments, vicarious influences, social persuasion, and physiological states. Of

these performance accomplishments are the strongest and MOSt influential sources of self­

efficacy information because they derive fram previous personal experience. Vicarious

influences, or modeling, are those in which the individual observes a person attempting a

task., and based on these observations draws inferences about their own capabilities to do

this sarne task. Social persuasion includes both direct and indirect suggestions and

encouragement ta atternpt particular tasks. Finally, stressful and difficult situations

might elieit physiologie arousallike sweating, 'wobbly knees', and 'stomaeh buttertlies',

which may have informative value coneerning the competeney of an individual ta

perform a specifie task (131). Self-effieacy enhancing interventions are aimed at

modifying these four influences. From this, self-efficacy for exercise can be positively

influeneed by experieneing exereise, observing others exercising, being eneouraged ta

exercise, and exercising at a comfortable intensity (13).

1.3.5 Relevance ofCognitive Theories

The use of cognitive theories to explain physical activity behaviors in children is

problematic. First, a main criticism for these cognitive models is their poor ability to

explain behavior-these models in adults (119) can aceount for ORly 35 percent of the

variance in exercise behavior. However, these models have been construeted ta explain

the predisposition of individuals to undertake an action, not their actual actions.
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A second criticism is that these models have not been adequately demonstrated to

explain physical activity behaviors in children. It has been suggested that the cognitive

processes of these theories may be somewhat irrelevant for children and their physical

activity levels because their typical aetivity patterns are diffused, unorganizedy and

spontaneous in nature (149)y each of which preclude the undergoing of an elaborate

decision-making process.

A third criticism of any psychological theory is the assumption that in the

cognitive process the Self predominates over the Collective (150). Eder (1990) contends

that children possess full conceptions of the Self at around 7 and 8 years of age (15 1).

Most studies measuring psychosocial constructs have been conducted in predominantly

White middle-class populations, a population that emphasizes conceptions of the Self

more so than the Collective (150). Therefore, the use of cognitive theories are

appropriate in children of this population who are in middle to late elementary grades.

The use of cognitive theories in cultures where the Collective has relatively more

influence, such as in sorne Aboriginal populations, may be more problematic (150). To

counter, Bandura notes that self-efficacy has been wrongly equated with Western

individualism, and that a strong sense of efficacy is needed for successful functioning

regardless of whether it is achieved individually or by a collective (152).

1.4 Primary Stlldies Assessi", Physical Activity Determ;nantslCo"elates in Chi/tlren

The aim of this section is ta summarize the methods of primary research

investigating the determinants and correlates of physical aetivity in children. The results

of these findings have been cited previously. Primary studies were located in a Medline

search using the words, 'physical activity', 'exercise', and 'children'. The search was

restricted to studies published in the English language, and studies were not restrieted by

date of publication. Studies that did not include elementary school aged subjects were

excluded. The psychosocial theory involved in the choice of determinants and correlates

examined in each study was noted. Studies that assessed the aetivity patterns of family

members but did not assess psychosocial variables were retained because of the evidence

suggesting that family members differentially influence children's involvement in
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physical activities, which in themselves are correlates and determinants. Table 2

summarizes the primary studies extraeted trom this Medline search.

Sixteen primary studies assessing the prevalence and/or determinants and

correlates of physical aetivity in pre-adolescent children were found. AlI of these studies,

except the study by Greendorfer and Lewko (1978) (104), took place within the last

decade. The studies ranged in size from 3 smalt studies with less than 100 children, 9

medium sized studies with approximately 100 to 300 children, and 3 large studies with

more than 1000 children. Thirteen of the studies were cross-sectional, two were

longitudinal, and one was a randomized controlled trial. Finally, six studies cited the

cognitive model used to derive the determinants and correlates investigated. Social

Cognitive Theory, the Health Belief Model, the Health Promotion Madel, the Theory of

Planned Behavior, and the Family Influences Madel (Social Cognitive Theory and

Eccles' theory of achievement-values) were cited theories used to derive determinants

and correlates. The varied objectives and choice of determinants and correlates

investigated by these 16 studies demonstrates that cognitive theories are too large in

scope for a single study to simultaneously assess more than a few constructs.

The scant information about physical activity behaviors in children is reflected in

the few studies obtained for this review. Accordingly, the Physical Activity and Health

Report of the Surgeon General (1996) reports recommendations and prevalence estimates

for physical aetivity for ail age and sex categories except pre-adolescents (46). A primary

reason for this apparent lack of information is the difficulties inherent in measuring

physical activity in children.

Physical activity is difficult to measure because of problems of reliability,

validity, practicality, and obtrusiveness of the measurement tool. These problems are

augmented when the study subjects are children. Ideally, a physical activity assessment

should be reliable, valid, and sensitive to change in individual aetivity patterns, applicable

in diverse groups, administratively feasible, and not alter physical activity behavior (153).

The tools that have been used in children's population-based studies are accelerometers,

heart rate monitors, direct observation, daily logs, and interviewer- and self-administered

self- and proxy- reports (61). Ali ofthese tools, with the exception of heart rate monitors,
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were used in the 16 studies included in this review. By far, interviewer- and self­

administered self·reports were used the most to assess physical activity.

Reliability: Reliability refers to how weil a measurement is consistent and free tram

random error. The difference between the true value and the observed value is

measurement error, of which there are systematic and random errors. Random errors are

due to chance and are a concem of reliability. The reliability of physical activity

measurement tools are typically low because physical activity is a behavior that varies

considerably trom one day to the next (154). Therefore, reliability of the tool can be

improved if a more representative sample of days per subject are used to derive the

physical activity score (135,155) or by measuring more subjects for group observations

(154).

Orthe 16 studies, Pate et al. (1990)(156) and Fontveille et al. (1993)(82) assessed

global ratings of children's activity, Craig et al. (1996)(102) and Deheeger et al. (1997)

(157) assessed past year physical aetivity, Sallis et al. (1992)(58) assessed physical

activity over the past day, and the rest of the studies assessed activity over several or ail

days within the past week. While increasing the number of days of assessment helps ta

ensure that the sampled days are representative, this increased time period can affect the

feasibility, obtrusiveness, and validity of the estimate depending on the type of

measurement tool used. Since most of the 16 studies assessed physical activity using

interviewer· and self.reports, a brief consideration of the validity of this form of

assessment is warranted.

Validity: Validity refers to the accuracy with which a measurement tool assesses what it

is intended to assess. Criterion validity, which is a form of validity which measures the

performance of an instrument against the performance of an established instrument, is

assessed in physical aetivity studies by comparing physical activity estimates derived

trom questionnaires and logs with those derived using physiologie measurement tools like

heart rate monitors and accelerometers. Heart rate monitors are attractive criterion

measures of physical aetivity because they measure the heart rate, which is direetly

influenced by physical aetivity. However, these monitors are problematic because the

heart rate is also affeeted by variables like body temperature and emotions.
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Accelerometers are also attractive criterion measures of physical activity because they

measure gravity-induced movements, which are a direct consequence ofphysical activity.

However, accelerometers are problematic because they must be kept dry and will

underestimate activity if the child has to take the tool off in order to participate in

swimming activities or does activities like biking which has predominantly horizontal

movements (153,158).

Of the studies assessed, ooly Freedson et al. (1991)( 13 5) and Sallis et al.

(1992)( (29) used accelerometers to validate their physical activity assessments. No

studies used a heart rate monitor. Studies may not use physiologieal measures because

they are more expensive tools and budgetary constraints may make them not feasible.

In lieu of these considerations, several studies use titness tests to crudeiy assess

the criterion validity of a physical aetivity assessment. Health related physical titness,

which includes body composition and cardiorespiratory endurance, can be measured by

several laboratory and field tests (159), but their correlation coefficients with physical

aetivity are typically low (156,160). Only Pate et al. (1990) assessed physical titness.

These researchers round the correlation between parent' s global ratings of their children' s

physical activity and results of a 1.6 kilometer runlwalk fitness test to be 0.17, and the

correlation between physical activity and the sum of skinfold thickness to be 0.29 (156).

Practicality and feasibility: Due to the ease of administration, most population-based

studies have used interviewer- or self-administered self- or proxy- reports to assess

physical aetivity (161). The validity of these recalt questionnaires depends on the ability

of the subject to accurately remember his or her activities for the entire recall period and

the selectivity of these memories. It has been demonstrated that children less than 10

years of age should not be expected to accurately recall their activities greater than one

week previously (162), and that individuals remember sequences of events rather than

individual activities (163). Specifically, spontaneous activities, Iike playing outside, are

not as easily recalled as habituaI ones, like going to swimming lessons two times per

week (158). The physical aetivity reports will therefore underestimate spontaneous

aetivity, a Conn of activity that Iikely contributes significantly to the total activity in

children.
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When the questionnaires are interviewer-administered, more valid self-reports are

obtained because the interviewers use contextual and temporal prompts to facilitate

memories (161,164). Extensive research has taken place in an attempt to design self­

administered questionnaires that have the memory-enhancing components of the

interview session. Baranowski et al. (1984,1985)( 163, (65) suggest that the use of

contextual prompts, a segmented recall period't a recaU period not exceeding one week,.

clear instructions, items appropriate to the child's developmental stage e.g. not asking for

an exact estimation of time in children less than 10 years old, incentives for form

completion, and the consideration of factors such as the presence of parents during the

form' s administration are factors which improve the validity of physical activity reports

(163,165).

Of the Il studies assessing physical activity through self·reports, most conformed

ta these recommendations. For instance, the studies by Sallis et al. (1988)( 112), Stucky­

Ropp et al. (1993 )(96), Kimiecik et al. (1996)( 103), and Simoos-Morton et al. (1997)(76)

which assessed the intensity, duration, and frequency of activities were interviewer­

administered to help with memory eues; the studies by Fontveille et al. (1993)(82) and

Deheeger et al. (1997)( 157) which assessed physical aetivities over the past year were

interviewer-administered with a parent present, both of whom could aid in the

recollection of activities over the longer duration; and, the studies by Sallis et al.

(1992)(58), Craig et al. (1996)(102), and Trost et al. (1996)(90) made use ofdaily or past­

week cheeklist-type questionnaires. These questionnaires asked the childreo ta check off

activities that were participated in for a specified time period and of specifie intensity.

On the other hand, the study by Bernard et al. (1995)(51) did not use memory-enhancing

cues like a checklist or a segmented day ta help children remember the 'number of

activities in school and out of school within the past week of at least 30 minutes in

duration where they were breathing hard and perspiring' .

McMurray et al. (1993)(166) used a similar checklist format that included intense

as weil as sedentary activities to derive the physical aetivity score. Several researchers

similarlyassessed measures of sedentary activity, particularly television viewing habits.

Fontveille et al. (1993)(82) found that the level ofphysical activity negatively correlated

with the lime spent watching television. Trost et al. (1996)(90) found that the television
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viewing habits were significant correlates of moderate ta vigorous physical activity. On

the other hand, Stuck-Ropp et al. (1993)(96) found that television viewing did not explain

a significant amount of the variance in the children' s participation in vigorous physical

activity. These findings provide equivocal evidence regarding the relationship between

physical activity and television viewing habits.

In summary, most studies assessing the determinants and correlates of physical

activity in elementary school children are medium-sized cross-sectional surveys

conducted in the past decade, and approximately half have used a theory to choose the

psychosocial constructs investigated. The significant determinants and correlates of each

study are found in Table 2 and are cited at various points in the Background of this

dissertation. The physical activity assessments are not easily compared because of the

varied use of measurement tools. Since the choice of measurement tool depends

considerably on the feasib ility of the project, most studies used interviewer- and self·

administered self- proxy-report questionnaires. Of these, most studies used a checklist

format of questionnaire ta assess past day to past week physical activity.

/.5 Summary ofBackground

The epidemic of diabetes and related disorders in Native populations is expected

ta increase, emphasizing the need for theory-based, culturally sensitive, and empirically

tested community-based diabetes prevention programs. Promoting physical aetivity ta

children through the schools is a logical and appropriate prevention approach. Physical

activity promotion has had litde success because childhood physical aetivity determinants

are not weil understood, there are many problems associated with physical aetivity

measurement, and there is not much empirical support for the relevance of theoretical

models to describe physical activity behaviors in children. Of the models used in

physical aetivity researc~ the constructs of Social Cognitive Theory are most prevalent.

Notably, self-efticacy, parental support, and modeling are considered to be important

constructs explaining physical activity behaviors in children. The few studies assessing

physical aetivity in children are not easily compared because of the use of several

measurement tools and units of assessment. Furthermore, no study has explored these

relationships in Native children. Ascertaining the determinants or correlates of physical
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activity in Aboriginal children using a popular theoretical model and a commonly used

physical activity instrument is an invaluable source of information for the planning,

implementation, and evaluation of physical activity promotion progranls in this

population.

1.6 Objective

The aim ofthis study is to use a theory-based approach to ascertain the prevalence

and correlates of physical activity in Mohawk elementary school children. Potential

correlates include physiological and psychosocial variables. The psychosocial variables

pertain to the environment, observational leaming, and self-efficacy constructs of Social

Cognitive Theory. To prioritize the variables for analysis, they were arranged such that

physiological, demographic, and psychosocial variables Iike self-efficacy constituted an

'inner core', family support variables and the family environment ego telvision viewing

habits, constituted a 'middle core', and variables pertaining to the community

environment constituted the 'outer core',

lt is expected that children who are physically active know about diabetes and the

benefits of physical activity, have high self-efficacy to be physically active, have parents

who support physical activity, have parents who are physically active, engage in moderate

amounts of sedentary activities, and participate in community activities.
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Table 2:
Summary of primary studies investilatinl determinants and correlates of Aerobic physical activity in children

Authon Relevut Question, Aueument of Pbysieal Reluits
Population Study Design, Aeti\ity

Study Theory,
Correlates! de&ennia.......udied

##1
Greendorfer &. To assess the influence of Active sport involvement, an )..- For boys, only peers were significant socializing agents;
Lewko, 1978 significant others on active sport index score, was derived for girls, neither family, peers, nor teachers constituted

involvement ofchildren and from 9 items relating to the social systems tbat predicted sport involvement
95 children determine in which dimensions number ofsports played, ,. When influences of individual family members were
between 8 and differences in influence occur skill in sports, ease of assessed, for boys and giris, parents \Vere significant
12 years of between the sexes leaming sport skills, and socializing agents but siblings were not; and, among
age enrolled Cross sectional importance of sport parents, for both boys and girls, the father was the only
insummer No theory cited participation significant family socializing agent
titness )iil> Family }l0- In sum, fathers, peers, and teachers are significant
program ~ Individual family members prediclors for boys' sport involvement, and fathers and

» Peer social system peers influence girls' sport iovolvement
» Teacher social system

##2
Sallis et al, To investigate the aggregatioo of 7-day Physical Activity ,. In Anglos, the KKD was significantly correlated ooly

1988 physical aetivity in Anglo and Recall: interviewer- for siblings and mother-older child pairs; and the
Mexican-American families using administered, distinguishes HARD score was correlated for both mother-ehildren

206 grade 5 standardized and validated moderate-, high-, and vel)' pairs
physicaJ activity assessments high-intensity activities; " For Mexican-Americans. intrafamilial correlations werechildren and ,

their families Cross-sectional final uoits of measurement higher: the KKD was significantly correlated for
(San Diego Social Cognitive Theory are a total summary score father-older child, mother-children, and sibling pairs;

Family Health Health Belief Model (KKD) and time speot in and the HARD score was correlated for spouses,
Project) ). Body mass very high-intense activity mother-ehildren, and sibling pairs, Family member pairs (HARD)
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##3
Pate et al., To examine the associations Global rating of the child's , Physical activily and physical fitness are significantly

1990 between measures of participation aClivit), level from parents associated in 8- to 9-year old children
in physical activity and health- , 18% t021 % of the variance in fitness status could be

2352 third and related physical fitness in children Note: the dependent variable accounted for by the physical activity factors that were

fourth grade Cross-sectional for these analyses \Vere formed via factor anaJysis ofthe physical activity

students (1150 No study theory relevant measures of physical titness, variables, Physical education in which physical activity . At most, 50% to 60% of the variance in fitness testmale and 1202 ,
female) ~ Community-based activities was a set of independent perfornwtce remains to be accounted for by all

(NCYFS Il) ~ Global activity level variables (derived from environmental and behavioral factors i.e. dietary habits, Television watehing factor analysis) (body composition) and test familiarity, motivation, and, Parental activity habits habituai physical activity (1.6 km walklrun)., Physical fitness (body
composition and
cardiorespiratory endurance)

##4
Freedson &. To determine whether children of Callrac accelerometer \Vom ,. The data suggest the presence ofa gradient across

Evenson, higher and lower activity parents for 3 consecutive 12-hour categories where the largest proportion of inactive

1991 had activity patterns similar to days by each family member; children are in famiJies where neither parent is active.
their parents with completion ofCaillac Moreover, if both parents are active, nearly ail children

30 five to oine Cross sectional Activity Record: info on are active (93-970/0)

year olels (13 No theory cited frequency, intensity, duration , Even though parents are likely to have an active child,

boys and 17 ~ Physical activity ofall family and type ofactivities; ln lo\\' active parents are more likely to have a low active

girls) and their members (family models) METs: lnactive/light < 3.5, chiId. Thus, physical inactivity may exert a more
biological moderate= 3.6-5.5, bard int1uential modeling behavior than physical activity.

parents =5.6-9.0, vef)' bard> 9.1.

##5
Sallis et al., To examine the associations , l-day recall using , For girls, parental education, body mass index, and
1992 between multiple indicators of checklist with 20 out of ethnicit), explained 19% f the variance in physical

family influences and multiple school activities 15 or activity assessed via the Caltrac accelerometer (entire

297 fourth indicators ofchildren's physicaJ more minutes; summed model not significant)
activity for index; Medium 1· For boys. body mass index, single parent status, parent,
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grade students Cross-sectional intensity (5 METs) c.g. transportcd child, and ethnicity cxplained 6.5 % of the
(148 girls and No theory citcd basketball, frisbee, and variance in physical activity assessed via Caltrac
149 boys) and jil. Cardio-respiratory endurance kickball; Hard intensity acccicrometer.
their parents (1 mile walkI run) (9 METs) e.g.nmningl ).- Surprisingly, more signiticant findings for boys, verbal
San Diego, jil. Anthropometery jogging and bicycling. encouragement by parenrs not associated with physical
Califomia , Parental support (encouraged, ~ Caltrac accelerometer: 1 activity, and parental activity not related 10 physical

did activities with child, day, taken off at school activity; Suggest parent:'lI self-report cootribute to these
transported child) , Parental survey-ehecklist non-associations

##6
Fontveille et To assess the physicaJ activity of Interviewer- administered , ln past week, Caucasian boys are active 4.0 hours pel'

al., 1993 children sport-Ieisure activity week, girls are active 2.5 hours pel' week; Pima boys
Cross-sectional questionnaire 10 child and are active 2.0 hours pel' week, and girls are active 1.0

85 children No study theol)' given one parent hours pel' week, obesity (anthropometry,
,.

Children: past week and , Pima children have higher percentage ofbody fatages 81010
,

(42 Caucasian whole body resistance) past year (account for (p<O.OOOO1).

and 43 Pima
, physical activity past week seasonal variation) , Different indices ofobesity correlate negatively with

Indian) and and past year frequency and duration; physical activity in Pima children compared to

their parents ~ amounl of lime spend Activities excluded Caucasian children.
sleeping, napping, playing, walking '" Children with a more centralized fat distribution more,
watching television, playing )i.o Parent: rate activit)' Iikely to spend a greater amount of time watching tv
video and computer games level ofchild: inactive, , Level ofphysical activity negatively correlated with the

moderate, heavy, time spent watching tv
vigorous , Relationship between obesity and tv viewing found in

Caucasian children but not in Pima children

##7
To understand the relationship Self-Report Activity . Boys' activity score was 71.2 +/- 31.1; girls' activityMcMurrayet

,
al., 1993 between parental exercise patterns questionnaire (26 common score \Vas 58.4 +/- 27.7

and attitudes toward exercise and activities including sedentary , Fathers were more active than the mothers: 30.1 % of

1,253 third their children's aerobic fitness and and intense activities; fathers and 19.3% of mothers exercised 3 or more limes

and fourth activity patterns. children reported the three pel' week

grade students Cross-sectional activities most often , Habits of the mother weakly correlated with daughter's
No theory cited participated in and number of aerobic power whereas no significant findings were
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and their ). Anthropometry times per week; Intensity for found comparing the mother with the son or the father
parents jii. Aerobic power cach activity multiplied by with a child of either gender, Hcart rate frequency to give index) ,. No association between parental exercise habits and, Parental attitudes for exercise; those of chiIdren

benefits, barriers ,. No association between parental attitudes and physical
}Io Parental physicaJ activity activity of children

1#8
Stucky-Ropp To explore factors in children and Physical Activity Interview: ,. Descriptive statistics ofthe physical activâty assessment

et al., 1993 their parents that mal' influence 3-day recall~ frequency, were not citcd
the level ofphysical activity in duration, and intensity , For boys, their enjoymcnt of physical activity, friend

242 fifth and children estimates; Activities assigned and family modeling and support, mother's barriers 10

sixth grade Cross-sectional MET values; Children exercise, and mother's f.unily support explained 13

students (121 Social Leaming Theory probed to assess whether any percent of the variance in boy's participation in

boys and 121
, self-efficacy f the actual minutes spent at vigorous physical activities.

girls)
, direct parental modeling moderate to vigorous activity ,. For girls, their enjoyment of physical activity, home, modeling and support i.e. sweat and breathe bard equipment, mother's family support, mother's barriers, enjoyment to excrcise, and parental modeling explained 12 percent
» home equipment of the variance in girl's participation in vigorous, exercise knowledge physical activities, tv watching & video games

##9
Bernard et al., To assess the relationship of Physical activity (in-school ,. Frequency of physical activity varied between 0 and 7

1995 weight ta physical activity and \ and out-of-scbool exercise of times per week, with a mean of2.7 limes.
television viewing al lcast 30 minutes duration ~ Ovcrweight children participated in less physical,.

144 fourth and Cross-sectional and ofsufficient intensity for activâty (2.1 \'s 3.1 times pel' week; p<O.OOI)

fifth grade No theory given the subject to be out of breath , Ovenveight children spent on average more time

students }Io Anthropometry (overweight and perspire watching television than non-overweight children (14.2
defined as greater than 90th vs 11.6 hours; p<O.OI)
percentile), 24-hour diet recaU, television viewing
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##10
Garcia et al., Ta identify differences in the Childl Adolescent Exercise ,. Descriptive statistics of the physical activity assessment

1995 exercise...related beliefs and Log: the frequency and were not cited
exercise behaviors of male and duration of 16 activit)' items , No statistically significant gender differences were

Two cohorts fernale preadolescents are multiplied by their reported in exercise self·efficacy, social support for
ofchildren, Longitudinal (8-10 weeks) corresponding MET values, exercise, exercise models, exercise norms, the
total of286 Health Promotion Model an index of total effort is benefitslbarriers differential, sedentary time, or access

children, one
, Self-esteem derived by summing across to facilities or programs

cohort in fifth
, Developmental stage ail 16 activities, and an , The model variables explain 19.3°" ofthe variance in

and sixth » Perceived health status average daily exercise score exercise behavior for the total sample, with ooly

grades and the » Exercise self-efficacy is calculated (7-day log) gender, the benefitslbarriers differential, and access to

second cohort )- Self-scherna exercise facilities entering the equation al significant

in eighth
, Benefits & barriers levels.

grade
, Previous exercise, Exercise models
~, Exercise norms,, Social support for exercise
,- Access to facilities,

##11
To study the extent to which Checklist with list of ,- Girls in grade 5 reported an average of7.2 hours ofCraig et al.,

,
1996 perceived behavioral predicted activities \Vith METS > = 6 vigorous activity per we~k; boys in grade 5 reported an

children's intent to engage in to assess the frequency of average of 9.5 hours of "igorous activit}' per week

310 fifth and vigorous activity three limes a vigorous physical activity , Multivariate anaIysis of factors that predicted intent 10

eighth grade week outside ofgym class (basebalt, basketball, participate in vigorous activity are attitude, subjective

children Cross-sectional football, icelfield hockey, nonn, perceived behavioral control, weekly level of
Theory ofPlanned Behavior soccer, tennis, fast biking, vigorous activity (categorical variables), and body mass
)- Intent 10 participate in cross-country skiing, index (R2 =0.37).

vigorous activity jogging, fast-Iap swimming,
» Attitudes towards engaging in roi1er skating, dancing,

vigorous activity martial arts, icc skating, and
)< Subjective nonn jumping rope); Frequency of
» Perceived behavioral control responses: 'every day' to

"Iess than once a year' .
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#11
Kimiecik, et To determine if children's beliefs Interviewer-administered 2- ., During the week, children reported an average of 2.12

al., 1996 about MVPA is related to their day recaU, includes 1 +/- 2.33 bouts, and 1.00 +/- 1.37 bouts ofMVPA
own MVPA participation; and if weekend and 1 weekday: 12 greater than and less thau 10 minutes, respectively

81 children children's perceptions oftheir potentially aerobic activities ,. During the weekends, children reported an average of

between ages parents heliefs related to their at segmented periods of the 2.62 +/-1.88 bouts, and 0.57 +/-1.23 bouts ofMVPA

of Il and 15 MVPA bebavior day (running/ jogging, greater than and less than 10 minutes, respectively

(26 girls and Cross-sœtional walking fast, bicycling, , On average, the children reported participation in

55 boys) Family Influences Model (Social rollerblading, skate boarding, approximately 5 fitness-oriented activities over a two-
Cognitive Theo!)' and Eccles' exercise stations activity, day period
expectancy -value model of rope jumping, dancing, ,. The degree to which children participate in MVPA is
achievement motivation) skating, weight training, most strongly related ta their perceptions conceming
~ Children's heliefs vigorous games, and sports); their fitness competence and a task orientation
~ Fitness value for each, choice of nonelless ,. The value children place on fitness participation when
» Perceived competence than 10 minutes! greater than compared ta other activities \Vas not related to level of
)- Goal orientation 10 minutes; summary scores MVPA (value very difficult to measure)
)- Children's perception of for each duration category

parental heliefs

#13
Trost et al., To determine ifgender Previous Day Physical ,. Boys reported significandy greater participation in

1996 differences in physical activity in Activit}' Recall completed 3 vigorous physical activities with the number of30-
fifth grade ehildren could be consecutive limes: self- minute blacks heing 2.3 +/- 0.1 and 1.3 +/- 0.1 for the

365 fifth accounted for by differences in report questionnaire with 17, boys and girls, respectively

grade selected physiologie, 30-minute blocks beginning , Boys scored higher on the barriers self-efficacy sub-

students, psychosocial, and environmental at 3 p.m. and continuing scale, reported greater amounts of television watching

rural, determilWlts ofphysical activity through 11 :30 p.m.; 35 in the after school period, participated in more

predominantly behavior common activities are listed community t.eams, and were more involved in

African - Cross-sectional and student enlers main community physical activity organizations.

American Social Cognitive Theory activity in cach black and
,.

No significant differences were observed for,
~ Cardiorespiratory fitness rates intensity of each participation in school sport and access 10 sporting, Body composition activity. Hard activities \Vere equipment
)- Upper body strength described as those requiring

,
Ofthe determinant variables that differed significantly,

~ Intentions to be active bard breathing and moving across genders, television watching self-efficacy to
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~ Self-efficacy-baniers quickly (>=6~1ETs) ovcrcornc barricrs, and participation in cornmunity
). Self-efficacy- seek support sports wcrc significant covariates of vigorous physical
). Self-efficacy-other activâty activit)'
). Schoolsports
)i. Community organizations
). Equipment al home
; Television viewiog habits

#14
Deheegeret To investigate the relationships Interview with child and , Highly active boys repol1 activity levels of 20.3 +/- 2.8

al., 1997 between physical activity, dictaI)' parent to assess physical hours per week (0= 18), and highly active girls report
intake, and body composition in activit)' over the past year, activity levels of 17.5 +/- 1.6 hOUTS per week (0= II)

86 healthy 10 children week, and occasional sports; , Time spent watching tekvision was positively

year old Longitudinal (since 1985) children were classified as correlated (p<0.05) with the DMI, triceps skinfolds, and

French No theory given highly active ifthey were in subscapular skinfolds (r-=O.27,O.24, and 0.26,

childreo (56 ~ Dietar)' intake the third tertile (greater than respectively)

boys and 32 ). Anthropometrie measures 14 hours per week in girls , The DMI development differs between active and less

girls)
, Age ofadiposity rebound and 17.5 hours peT wcek in active children. Before age 6, DMI is lower in less
" Television/video games boys) active children, there is iUl carlier adiposity rebouod,,

and after age 6 the BMI is higher in less active.

#15
Simons- To assess the amount of daily Children's Physical Activity , Boys reported an average of37.2 +/- 36.2 minutes of

Morton et al., physical activity in a multi-ethnic Interview: segmented by vigorous activity pel' day, while girls reported an

1997 sample of US third grade students time ofday, estimation of average of 32.1 +/-32.0 minutes of vigorous activity per
Randomized Controlled Trial duration and frequency of day

2410 third Social Cognitive Theory activities; Activities , Factors associated with vigorous activity are gender,

grade students ~ Cholesterollblood pressure categorized according to site (4 sites in this study), physical activity support,

from 96
, Anthropometry METs values to give physical activity self-efficacy, and cholesterol. These

schools ~ 9-minute distance nm .minutes of moderate to factors are also significantly associated with moderate

(CATCH) ~ self-efficacy vigorous activity', 'vigorous to vigorous physical activity
~ perceived support minutes', and •sedeotary
» reinforcements minutes'.
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#16
Trost et aI' J

Ta examine predictors of vigorous Previous da)' physical ,. For girls, stepwise regression anaIysis found

1997 physical activity and moderate to activity recall (please see panicipation in community sports teams, self-efficacy
vigorous physical activity in a Trost et al., 1996) in overcoming baniers, cnjoyment of physical

202 tifth cohort of rural, predominantly education, racelethnicity. and perception ofmother's

grade rural African-American children physical activity level accounted for 26% ofthe

children, Longitudinal variance in vigorous physical activity.
Social Cognitive Theory

,
For boys, self-efficacy in overcoming bamers was thepredominantly

,
African })o (please see Trost et al., 1996) only significant predictors of vigorous physical activity,

American accounting for just over 5% ofthe variance.
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Metbods

2.1 &ekgro""d

Kahnawake, or "On the Rapids"(168), is the third most populous Native

community in Canada (169) and is situated on the south shore of the St. Lawrence River

about 19 kilometers south of Montreal, Quebec. The residents of Kahnawake are

Kanien'keha:ka people (Mohawk), who are one of the Six Nations of the Iroquois

Confederacy. Iroquois people have resided in the St.Lawrence Valley region since the

pre-contact period, which is marked by the Jacques Cartier expedition of 1534 (170).

Kahnawake has relatively recently experienced a large degree ofchange due ta the

emergence of six municipalities within the periphery of reserve lands, and the

construction of the St. Lawrence Seaway, the Mercier Bridge, highways 132, 138, and

127 through the small community during the 1950's. These mega-projects ~necessitated'

the quick expropriation of farmlands, effeetively eut the people' s access to the water for

the popular aetivities of fishing and swimming, and encouraged the quick urbanization of

the community due to its 'proximity' to Montreal (168).

During the 1980's, community physicians conducted a series of studies indicating

that high prevalence rates of obesity, diabetes, and diabetic complications existed in

Kahnawake (171). This increased awareness led to the development of the Kahnawake

Schools Diabetes Prevention Project (KSDPP), which was started in 1994. The main

objective of this community- and school-based project is to provide children with the

basic knowledge, skills, and family, school, and community support required ta engage in

lifestyle changes including an improved diet and increased physical activity for the

prevention of the development ofdiabetes (172).

2.1.1 KSDPP study design: The design of KSDPP is a non-randomized intervention

trial in which the elementary school children from the experimental community,

Kahnawake were exposed to an intervention from 1994 to 1997, and the elementary

students from a comparison community, Tyendinaga, did not receive the intervention.

Tyendinag~ another Mohawk community, is situated near Deseronto, Ontario.

At the beginning of the 1994 and 1996 school years multiple measurements of ail

intennediate and outcome variables were taken of students ftom grades 1 through 6, for

whom parental consent was obtained. In 1995, only students in grades 2 and 3 were
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measured. This design includes a cohort ofchildren whom had measurements taken three

years in a row. Thus, cohort and seriai cross-sectional analysis of the KSDPP data are

possible (173).

2.1.2 KSDPP Subjects: In 1994, there were 445 students aged 6 to 12 attending two

local elementary schools in Kahnawake, representing approximately 95% of community

children of that age. The comparison sample population consists of the 150 students

attending Quinte Elementary School, the sole school on the Tyendinaga reserve. Students

who attend two small traditionally based elementary schools in Kahnawake and comprise

about 5% of the elementary school students were excluded (173).

2.1.3 KSDPP outcome Oleasures: A self-administered questionnaire, anthropometric

measures, and a 1.6-kilometer run/walk fitness test were the outcome measures for the

evaluation of KSDPP.

1) Questionnaire: The KSDPP in-Class Student Questionnaire consists of 160 items

assessing variables such as family size and birth order, television viewing and video

games, 7-day recall physical activity and dietary checkJists, participation in school

and summer sports teams, diabetes knowledge, physical activity and nutrition

knowledge, perceived family support for exercise and eating habits, and dietary and

physical activity self-efficacy. The physical activity assessment was an adaptation of

the Weekly Activity Checklist (Sallis et al., 1993). Sorne of the items assessing

knowledge were derived from the San Diego Family Health Projeet, and were found

ta have good reliability and validity (92), while others were constructed for the

KSDPP study. The rest of the items were extraeted from two studies: 1) items

assessing demographics, self-efficacy, television viewing and video game playing

habits, and involvement in community physical aetivities were derived from the

instruments of the Coeur en santé program in St. Louis du Parc (174), an inner-city

neighbourhood in Montreal, Canada, which in tum were derived from the instruments

of the Child and Adolescent Trial for Cardiovascular Health (CATCH) (Dr. Paradis,

personal communication). The psychometrie properties of the CATCH instruments

have been studied extensively, the results of whieh have been published by

Edmundson et al. (1996)(179); 2) family-related items were derived from the San
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Diego Family Health Project. Items referring to traditional foods like combread and

traditional sports like tacrosse were added ta the questionnaire to better reflect the

~Mohawk reality'. The questionnaire underwent a pretest with students in 4th through

ta 6th grades in Kanehsatake (n=25), a Mohawk community not participating in the

project, and it was then modified so that it could be administered under 4S minutes.

The items of the questionnaire used dichotomous yeslno, three-, four-, and five-point

Likert format, and multiple-choice answers. Cronbach' s alphas ranged trom 0.55 to

0.73 for the parental support and setf.efticacy items, and were low for the knowledge

items (180).

2) Anthropometrie measures: Anthropometrie measures of height (centimeters),

weight (kilograms), whole body bioelectrical resistance (ohms), subscapular and

triceps skinfold thickness (millimeters), and waist and hip circumference

(centimeters) were taken from each child in the October of each intervention year

using standardized procedures developed for other studies and trained staff (172).

Each anthropometric measure was taken three times and the average measure was

used for analyses. Several indices for adiposity such as the Quetelet body mass index

(BMI), subscapular to triceps skinfold ratio, waist to hip eircumference ratio, and

percentage body fat from published regression equations were derived (172).

3) Pbysical fitness: The 1.6-kilometer walklrun test used in the KSDPP is a popular

physical titness field test for children (96). This fitness test was administered two

days in a row and the better of two times was considered the best measure of physical

fitness. Measures of physical fitness are often used to approximate physical aetivity

levels, but these approximations are only moderate at best (156,176). Shephard

(1984) posits that factors like the willingness to go aJl out, experience with running

technique and pace, track conditions, and inter·subject variance in maximum oxygen

uptake contribute to the low validity of this test and a moderate correlation with

physical aetivity (177). Despite this, physical fitness is enhanced by vigorous

physical activity and therefore is a better approximation of the intensity of usual
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physical activity. From this, the correlation of physical titness and high levels of

physical activity make this variable worthy of investigation (172).

2.1.4 KSDPP data coUectioD procedures: Data were collected during October of

1994, 1995, and 1996. Anthropometrie measures were taken the same day of the 1.6­

kilometer run/walk titness test. The children in 1st through 3rd grades completed the

questionnaire al home with the help of a parent, and the children in 4th through 6th grades

completed the questionnaire al school. During the administration of the questionnaire at

sehool, students were instructed not to talk or share answers, were informed that it was

very important for them to answer honestly, and reassured that no one at home or at

school would see their answers. Considering that students of one of the elementary

schools learn to read and write Mohawk before English, each administration of the

questionnaire for ail schools entailed that one adult sit with three students to help children

understand ail of the items (172, 173).

2.1.5 KSDPP ethical considerations: Gregory et aI.( 1992) weil states, "{ndians are

reaching or have reached the point of satiation in regard to research, especial1y research

without beneficial consequences"( (9). To facilitate the implementation of KSDPP into

the communitYt a Code of Research Ethics was drawn up at the onset of the study. This

Code establishes a set of principles and procedures in which panners of the KSDPP study

may work and communicate in their related but separate agendas. Three partnerships are

described in this Code, and are 1) the people of the Kanien'keha:ka (Mohawk)

community of Kahnawake, 2) community based researchers of the Kateri Memorial

Hospital Center and the Kahnawake Education system, and 3) academic researchers from

McGill University and the Université de Montreal. The policy statement of the Code

insists that the researeh should "empower the community to support community goals of

health and wellness, to promote healthy lifestyles, improve self-esteem, and fulfill its

traditional responsibility for caring for the Seventh Generation"( 178). The dissemination

of the results should not, for example, directly compare participating sehools or

communities.

Parental consent was obtained for ail children participating in the KSDPP in-Class

Student Questionnaire, the 1.6-kilometer walk/run fitness te~ and the anthropometric

measurements. The students were informed that they could withdraw from the collection
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of outcome variables at any time they wished. The ethics committee of the Groupe de

recherche interdisciplinaire en santé at Université de Montréal approved the protocol

(173).

2.2 Dissertation St"dy

The study reported here draws its data from the first three years of KSDPP (1994..

(996). Thus, the study design, subjects, intervention, variables, instruments, and data

collection procedures remain those of the KSDPP study. A description of the design,

subjects, variables, and analyses plan for the study reported here is the topic of the

following section.

2.2.1 Dissertation study design: the detenninants of physical activity were determined

using the data in its cross-sectional form. Use of the longitudinal data for these analyses

i.e. children who were in grades 1 or 2 at baseline and had measures taken three times

(1994, 1995, and (996), and students who were in grade 3 and 4 at baseline and had

measures taken twice (1994 and 1996) was not used for two reasons. First, the sample

size of the longitudinal data set was detennined to be 179 students after being cleaned for

missing baseline and follow..up data for physical activity. It was deemed that the

individual cohorts of 90 boys and 90 girls were not large enough ta assess more than 5

variables in a multivariate regression analysis (179). Second, the children who were in

the lower three grades filled out their questionnaires at home with the help of their parents

and children in the higher three grades filled them out at school. The measurement bias

resulting tram this procedure cannat be distinguished from age- or grade.. related effeets

on physical aetivity.

2.2.2 Dissertation study subjects: The impact evaluation results of KSDPP showed

that there were no ditTerences in the Mean physical activity levels or levels of overweight

between the intervention and comparison schoals (180). To augment the sample size, the

data from the intervention and comparison schools were collapsed. Ta further increase

the sample size, the data trom 1994 and 1996 were collapsed into one data set. The

children who were measured twice i.e. were in grade 4 in 1994 and in grade 6 in 1996,

were randomized inta the 1994 or 1996 data set, and only the measures trom the

corresponding year were used. Observational units that were missing anthropometric
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measures and ail of the parental support and self-efficacy items-- the main empirically

supported constructs of Social Cognitive Theory, were deleted. The final data set

consisted of383 children in grades 4 through 6 from both communities (see Figure 1).

1.2.3 Description of dissertation study variables:

1.1.3.1 Dependent variable (physieal aetivity): KSDPP assessed physical

activity levels using a derivative of the Weekly Aetivity Checklist developed for 4th grade

children by Sal1is et al. (1993), to which additional activities were added to ref1ect

prevailing community activities. The psychometrie properties of the Weekly Activity

Checklist are described by Sallis et al. (1993) who report a 3-day test-retest reliability

coefficient of 0.74, and criterion validity coefficients of 0.34 and 0.26 with the Caltrac

accelerometer on the tirst and third day of assessment~ respectively. These authors state

that the low reliability coefficients reflect the daily variability of physical activity, and

that the low validity coefficients reflect the generaUy poor performance of the Caltrac

accelerometer as a criterion (181).

The 7-day physical activity recall used by KSDPP consists of a checklist of 26

extra-curricular aetivities that could be checked for each day of the previous week. The

sum of the check marks gives a frequency of physical activity score for the past week in

which higher scores reflect more activity (Appendix 1). When a cell of the checklist

remained blank, the assumption was that the child did not do the aetivity on the day in

question.

Table 3 lists the aetivities of the checklist used by KSDPP, the percentage of

children who responded that they had participated in the given activity al least once in the

previous week, and a range of metabolic equivalent values (METs). METs correspond to

an estimate oftotal energy expenditure for a gjven activity and are detined as multiples of

the resting metabolic rate (182). One MET is defined as the energy expenditure for

sitting quietly, which corresponds ta 3.5 ml of oxygen per kilogram of body weight per

minute or 1 kilocalorie per kilogram of body weight per hour in adults (182). The energy

expenditure during exercise has been given a value of 5 METs, which corresponds to five

times that of the resting metabolic rate (183). MET values for common aetivities have

been published in a compendium by Ainsworth et al. (1993) (182). Though a listing of

children's aetivities and their corresponding MET values are included in this
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compendium~ the list is not complete and several activities are estimated from similar

activities for which values are given. MET values indicate which aetivities are of the

moderate-to-vigorous (MET values between 3 and 5) and vigorous (MET greater than 6)

intensities.

Table 3 shows that the ten most frequent activities reported, in descending arder,

were walking, biking, playing tag, playing outside, playing bail games, jogging,

rollerblading, skating! hockey, soccer, and basketball. There were no signiticant

differences between the genders in the reporting frequencies ofthese activities except that

girls played more tag than boys. Table 3 also lists the activities in ascending order of

relative intensity (MET values). From this arrangement, it is clear that boys' participation

is greater in activities that are more intense. But this likely reflects the fact that there are

more organized aetivities available for boys in this community. If the activities were

weighted by their corresponding MET scores, then the inlensity ofphysical activity would

be the dependent variable, and boys would be c1assified as being more active because

they were involved in more organized sports. (fthe activities were not weighted, then the

jreqllency of physical activity would be the dependent variable, and the differences in

scores between the genders could not be attributed to the forms of organized sports

available in the community.

Table 3:

KSDPP 7-day physical activity recall: response, gender ditTerentials, and MET

value range, KSDPP, 1994-1997

Activity Percentale respond Confidence Interval Range 01 MET values
participadon at leut once (Gender frequencies

AIl cbildren 01 participation)
TaI 61.4 0.4. 0.9 (girls) 5.0 (doclge ball)
Bowling 17.5 3.0
Walking 90.1 2.0 -5.0
Gymnutici 11.0 4.0
Social dance 26.9 0.4.0.9 (girls) 3.0 -5.5
Golf 10.4 1.2. 5.1 (boys) 4.5 - 5.5
SkateboardiDI 17.0 1.6. 5.0 (boys) 5.0
Soltball 21.9 5.0
Bail pma 50.7 5.0

• Play_bide 56.9 5.0 (childrents games)
Roplkotch 16.4 0.1~ 0.3 (girls) 5.0
Aembic dance 6.S 6.0-7.0
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• Activity Percent_ce respond Confidence Iate"aI Ruge 01 MET values
participation at leut once (Gender frequencies

Ail daUdren 0' participation)
Jazz 3.4 0.1, 1.0 (girls) 6.0- 7.0
Buketball 36.3 4.5-8.0
Jogiog 46.7 7.0
Biking 66.8 4.0-8.0
Rollerblading 45.6 5.5 - 7.0 (skating)
Skating 41.8 S.5 -7.0
SwÎlnmÎng 11.2 4.0 - 6.0 (oot lap swimming)
Skippiag rope 19.6 0.2, 0.3 (girls) 5.0 (clùldreo's games)
Lacrolle 16.7 2.1. 7.4 (boys) 8.0
Football 26.9 2.2. 6.0 (boys) 8.0
Hockey 41.3 5.4. 14.0 (boys) 8.0
Soccer 40.7 7.0
Boxiag 15.7 1.7. 5.9 (boys) 6.0- 9.0
Judo 9.4 LO.O

•

•

The dependent variable in this study was an ordinal measure of physical activity

corresponding ta the recommendations by Simons-Morton et al. (1990) that children

should participate in 2 or more bouts of physical activity at least 10 minutes per day (78).

Students were characterized as 'inactive t iftheir frequency scores were less than 14 (two

bouts x seven days), ~active' if their scores were equal ta or greater than 14 and less than

28 (four bouts x seven days), and 'very active' iftheir scores were greater than 28 (more

than 4 bouts x seven days). Using these eut-off points, 29.8 percent were inactive, 33.4

percent active, and 36.8 percent of the children were very active. Physical activity was a

categorical random variable.

2.2.3.2 Potential Correlates

There are 12 groups of potential correlates assessed for these analyses. They were

organized into 'inner', 'middle', and 'outer' core variables.

Inner core variables

1) Sociodemographic cbaracteristics: information on the sociodemographic

charaeteristics colleeted in the KSDPP questionnaire included the student'sage,

gender~ number of children in the family~ binh arder of the respondent, and school

attended. Ail ofthese variables were categorical.

Z) Physical titness: physical titness was detined as the best of two times in repeat

performances of the 1.6-kilometer walkJnan test. Though sorne analyses normalize

the best time by dividing it by the weight of the child (177), this was not done

because the physical aetivity score was not normalized. Rather, the physical fitness

49



•

•

•

time was age and sex standardized uSlng criterion-referenced standards of the

FITNESSGRAM (Institute for Aerobics Research, 1987). Though these standards

have not been validated (184), Looney and Plowman (1990) have used the

FITNESSGRAM standards in their analysis of the First and Second National Child

and Youth Fitness Survey (NCYFS) with which our results can be compared (185).

Thus, the physical fitness test was a dichotomous variable in which the children' s

times for the run/walk test did or did not reach the age- and sex-specifie criterion

(Appendix II).

3) Overweight: Measures of body composition are used to approximate obesity and

overweight. Body composition can be measured in laboratory conditions by dual

energy X-ray absorptiometry, hydrodensitometry, total body water, potassium, and

eleetrical conductivity, or by an array of field measures such as anthropometry and

bioelectrical resistance (186). Obesity, which is often determined by assessing

whether an individual exceeds the age- and sex-specifie 95th pereentile for a specifie

anthropometrie measure (187), was not used for this study because of the expected

small sample size. Using the NHANES II data set to derive age- and sex-specifie cut­

off points, four measures of overweight were investigated to classify subjects as

overweight and not overweight:

,. BMI measure exceeds their respective 85th percentiles

, Both BMI and subscapular skinfold measures exceed their respective 85th

percentiles

~ Both BMI and triceps skinfold measures exceed their respective 85th percentiles

~ Both BMI and sum of skinfolds measures exceed their respective 85th

percentiles

The NHANES n cutotfs for BMI, triceps and subscapular skinfold thickness, and

sum of skinfolds thickness are found in Appendix m. Using a more restrictive

definition of overweight helps reduce misclassitication. For instance, children who

have a high proponion of lean muscle tissue might be misclassified as overweight if

only their BMI is compared with the reference data. Another measure of adiposity

used in these analyses was percentage body fat, which was determined using two

separate regression equations: the tirst derived using Caucasian children by Newman

50



•

•

•

(1989), and the second derived using Mohawk and Caucasian children by Goran et

al., (1996)(186).

Percentage body fat (Ne~ S.L.~ 1989)
= [weight (kg) - fat free mass (kg) ]1 weight (kg)
= [weight (kg) - {0.302 + 0.868* height* height (cm2)/ resistance (ohms)} ]/weight (kg)

Percentage body fat (Goran~ M.f., 1996)
= fat mass 1weight
= {-2.3 + 0.15 subscapular skin fold (mm) + 0.36 weight (kg) + 0.12 triceps skinfold (mm)
- 0.20 height (cm) x height (cm) 1whole body resistance (ohms)} 1weight (kg)

Both equations incorporate measures of whole body electrical resistance. Body

electrical resistance is a measurement based on the principle that the body's electrical

resistance is the function of the distribution of water and electrolytes among the

various compartments of the body, which enable different tissues to act as

conductors, semiconductors, and insulators (188). In a validation study by Goran et

al. (1996) using 50 preadolescent children aged 4 to 9 years old~ estimates of fat

mass using biolectrical resistance moderately correlated with fat mass derived from

dual x-ray absorptiometry (r2=O.78) (186).

ln total, 6 measures of overweight were used to classify individuals in this study.

The tirst 4 involved comparisons of anthropometric measures against the NHANES Il

reference, were dichotomous, and overweight was coded as 0 and not overweight was

coded as 1. The remaining overweight variables were derived from approximations

of percentage body fat and were continuous random variables.

4) Distribution of body fat: a central distribution of body fat is an independent risk

factor for diabetes in adults (40). The KSDPP evaluation revealed that children in

grades one through six tend to have their fat centrally distributed (180). To assess

whether the distribution of fat is a correlate of physical activity, the waist ta hip

circumference ratio and the subscapular to triceps skinfold thickness ratio were two

indicators of body fat distribution investigated. The subscapular to triceps skinfold

thickness ratio was dichotomized whereby a value of 0 indicated that the ratio was

equal to or exceeded the 85th percentile and a value of 1 indicated that the ratio was
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less than the 85th percentile of the NHANES n reference. The waist to hip ratio was a

eontinuous random variable.

S) Physical activity self-emcacy: four items in the KSDPP questionnaire assessed

physical activity self-efficacy. Students responded, '( know ( cannat / Maybe 1 can /1

know 1 can' to the questions, "How sure are you that you could really try to do each

of the fol1owing activities regularly, beginning tomorrow, for at least the neX! six

months: 1) Walking or biking instead of getting a ride in a car, 2) Play outside after

school, 3) Play outside on weekends, and 4) Play outside instead of watching TV or

playing video games". The second and third self-efficacy items were exeluded trom

the analysis because it was felt that 'playing outside' was not a sufficiently diffieult

behavior to require self-efficacy. Rather, the first and fourth items, which required a

decision to be made and therefore might be more difficult to accomplish, were

retained for further investigation. These items were dichotomous random variables in

which higher self·efficacy received higher scores and lower self·efficacy received a

score of zero.

Middle variables

6) Parental modeling: the modeling effect of parents was assessed by the following

KSDPP item: "Does one of your parents or guardian do physical activity or play

sports?" This item received a score of0, 1, or 2 if the 'never/rarely', 'sometimes', or

'often' responses were indieated, respectively. lt is unfortunate that the gender of the

physically active parent was not assessed in the KSDPP study because of the

possibility of suppressing signifieant etTeets from individual members when ail

family members are treated as a single influence (104). This item was a categorieal

random variable.

7) Parental enacted support: parental support for physical aetivity, an enacted form of

parental support, was assessed by the following KSDPP question, "During the past six

months my family (or members of my household) has otTered to exercise with me".

The item received a score of 0, 1, 2, or 3 if the 'never" 'rarely', 'a few times', or

'often' responses were indieated, respectively. This item was a categorical random

variable.
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8) Parental verbal support: parental encouragement for being physically active, a

fonn of verbal support, was assessed by the following KSDPP question, "Ooes one of

your parents or guardians encourage you to be physically active or play sports?" The

item received a score of 0, 1, 2, or 3 if the 'never', 'rarely', 'a few times', or 'often'

responses were indicated, respectively. Parental verbal support was also assessed by

the question, "Does one of your parents or guardians tell you to be physically active

or to play sports?" The item received a score of 0, 1, or 2 if the 'never or rarely',

'sometimes', or 'often' responses were indicated, respectively. This second variable

which considers the influence of 'reminding' a child to be active, was not

incorporated into an index with the parental encouragement variable because such a

score would mask the conceptual differences between encouraging and telling a child

be active. These items were categorical random variables.

9) AmouDt of time spent watchiog television: three items assessed the television

viewing habits of children during different times of the week. Students responded

that during the week they 'did not watch television', 'watched 1 program a day', '2 to

3 programs a day', '4 ta 5 programs a day', or 'more than 6 programs a day'.

Television viewing habits during the week received a high score of 3 if the child

reported that they 'did not watch television' or watched '1 or 2 programs a day';

students received a low score of 0 ifthey reported watching 'more than 6 programs a

day' . The second and third items assessed children' s viewing habits on Saturday

morning and Saturday aftemoon, respectively. The responses 'did not watch

television', or 'watched television for part of the momingl aftemoon', 'most of the

morningl aftemoon', or 'ail of the moming/ aftemoon' were coded in as 3,2,1, and 0

respectively. Finally, and index of television viewing was created by summing the

scores of the 3 individual items. The scores for the summary index ranged from 0 to

9, where 0 meant that the child watched a maximum amount of television and would

Iikely be less active than children who watch less amounts, and 9 meant that the child

watched no television. The individual items were categorieal random variables and

the television index was a eontinuous random variable.

10) Video game playinl habits: the video game playing habits ofstudents were assessed

by the KSDPP item asking how often the child played video games. Students
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responded that they 'never play video games', 'rarely play video games', 'play video

games several times per week', and 'play video games every day'. Children who

never played video games received a score of 3, white those who played video games

every day received a score ofzero. Rather than incorporating the video game playing

item into the television summary score, it was retained as an individual variable

because boys play more video games but do not watch more or less television than

girls (113). The video game playing variable was a categorical random variable.

Outer core variables

Il) Organized physical activity: KSDPP assessed whether children participated in

summer sports, school sports teams, and extra-curricular lessons. Since these

activities take place at different times of the year (school vs. summer) and the

determinants for participating in these activities likely differs (non-competitive vs.

competitive), these activities were analyzed separately. Participation in summer

sports, originally coded from 0 to 5 for involvement in zero to 5 summer sports~

respectively, was recoded as 0, l, and 2 for involvement in none, one, and more than

one summer activity. Being involved in school teams or being enrolled in lessons

were bath dichotamous variables (yes/no).

12) Year of measurement: since subjects in the intervention community and comparison

community both experienced increases in physical activity between 1994 and 1996,

and since the physical activity levels were not signiticantly different between the

communities for either year (180), the data from both communities were combined for

these analyses. Ta control for secular differences in activity, a variable for the year

when the observations were measured was included in these analyses. That is, 1994

and 1996 were the two values, and the resultant indicator was dichotomous.

Though knowledge of diabetes, physical aetivity, and healthy eating were assessed in

the KSDPP questionnaire, knowledge was not used in the analyses because the postively

skewed distribution of the responses resulted in a ceiling effect in which there was iittle

variance. Table 4 describes the frequencies and means of the unmodified variables of the

KSDPP data set.
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Table 4:

Descriptive statistics of unmodified potential corretates of physical activity in

Mohawk elementary school children, KSDPP, 1994-1997

Categorical Variables Frequency Percent_le

Year of measurement 1994 201 52.5
199' 182 47.5

Gender Girls 190 ';9.6
80ys 193 50.4

Age 8 15 3.9
9 109 28.5

10 133 34.7
11 121 31.6
12 5 1.3

S(hool 1 123 32.1
Z 155 40.5
J 105 27A

Number of liblinp 0 10 2.6
1 101 26A
Z 124 32.4
J 78 20.4.. 35 9.1
S 19 5.0
6 7 1.8
7 4 1.0
8 1 0.3

MissiDI 4 1.0

8irth order 1 130 33.9
Z 135 35.2
J 71 18.5.. 21 5.S
S 9 2.3
6 5 1.3
7 4 1.0

MilliDI 8 2.1

Parenu are physically letive Rarely 70 18.3
5o.dimes 187 48.8

orten 122 31.9
MiDinl 4 1.0

Parentl eD(OUrage cllildreD to Ile ldive Never 35 9.1
Rarely 40 10.4

50metima 90 23.5
ORe. 216 56.4

MiDiDI 2 0.5
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Categoriea. Variables Frequency Percent_le

Pareats teU tbeir cbildrea to be active Rarely 60 15.1
Somdimes 144 31.6

Oftea 118 46.5
Missial 1 0.3

Pareats otrer to esertise witb tbeir daildren Never 83 21.1
Rarely 63 16.4

Sometimes 138 36.0
Often 94 24.5

Mislinl 5 1.3

Self~mcacy to walk/bike innead 01 ride in al car
1cannot 25 6.5

Maybe Ican 19 20.6
1kno" Ican 269 10.2

MissiDI 10 2.6

Sell~frlCacy to play outside instead of watcmul T.V.
1cannot 35 9.1

Maybe Ican 91 23.8
1kno" 1can 241 64.5

Misliag 10 2.6

Belong to a sports team at Kbool No 162 42.3
Yes 221 51.1

Taire leslODs No 219 12.8
Yes 104 21.2

Number of Rlmmer sports activities 0 92 24.0
1 180 41.0
% 66 11.2
J 33 8.6.. 10 2.1
5 2 0.5

Wateb tdevision on "eekday. Moretban (;
progr....sI day 105 21A

..-!§ programsl day 98 25.6
2-3 prolramll day 125 32.6
One program 1day 39 10.2

Don't watell television 16 4.2
Milliag 0 0.0

Wltcll television Saturday Dlominl
AI of the _orniag 93 24.3

Most of tlle _orniag 11 20.1
Pan of tbe _ornial 172 44.9

Don't watell telmaion 39 10.2
Mi.ial 2 0.5
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Categorieal Variables Frequency Percentale

Watcb television Saturday afternoon Ail aftemoon 34 8.9
Most of tbe aftemoon 53 13.8
Part of tbe aftemoon 174 45.4

Don't watch televilion 119 31.1
Miniol 3 0.8

Television score
(6 or more prolrams/ day and ail day on weekends) 0 14 3.7

1 15 3.9
1 37 9.7
J 41 10.7.. 52 13.6
5 68 17.8
6 68 17.8
7 57 14.9
8 22 5.7

(don't watcb television) 9 9 2.3

Play video games Every day 65 17.0
Several times a week 72 18.8

Rarety play video games 189 46.7
Never play video lames 66 17.2

Missina 1 0.3

Cootiouous Variables Mean +/- Standard deviation
(Ranle)

8eigbt 142.7 +/- 8.4 cm
(121.8 - 169.0)

Weigllt 41.3 +/- 13.1 kg
(22.0 - 110.5)

Bioelectrical Resistance 657.0 +/- 85.8 ohms
(446 - 1007)

Subscapular Skiofold 12.1 +/- 8.1 nun
(3.1-62.0)

Triceps ski.fold 15.8 +/- 6.9 nun
(3.7 -·11.0)

Wailt circumference 67.8 +/- 12.1 cm
(37.7 - 124.5)

Hip circumference 78.6 +/- 10.9 cm
(57.5 -122.9)

Body ID'" index 20.0 +/- 418 kg/cm2
(13.0 - 43.2)
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CODtinuous Variables Mean +/- Standard devi.tion
(Ranle)

Wailt to hip ratio 0.9 +/- 0.1
(0.0 - 1.6)

Subleapular to Trieep. skinlold rado 0.7 +/- 0.3
(0.3 - 2.3)

Skïnrold sam 27.9 +/- 14.S mm
(7.7 - 103.0)

Percentage body fat (Newman equation) 0.3 +/- 0.1
(0.0 - 0.7)

Percentage body fat (Goran equation) 0.2 +/- 0.1
(0.1- 0.4)

Best time 1.6 kilometer walklnlD test 684.5 +/- 191.7 seconds
(299 - (211) •

• 6 mlssmg values

2.2.4 Dissertation data analysis

Polychotomous logistic regression was used for these analyses because the

dependent variable, physical activity, was an ordinal categorieal random variable. The

ordinal responses were categorized as inactive, active, and very active, and were coded as

0, l, and 2, respectively. Ordinal logistic regression rather than nominal logistic

regression were used for these analyses because of the implicit order between the physical

activity levels. Ordinal regression models the cumulative logit function (ln (p/(I-p»

using the proportional odds model (McCullagh.. 1980). The cumulative logit function is

based on the log odds of more favorable to less favorable responses. For these analyses,

the cumulative logit funetion was the log odds of a child being 'very active' to being

'active', and the log odds ofbeing 'very active' or 'active' to being 'inactive' (189).

1.1.4.1 Preparation of the data set: Before categorieal and continuous random

variables were entered into multivariate regression analysis, 1) the frequency within each

level of a given categorieal variable was assessed, and levels were collapsed if they had

relatively smalt frequencies; and, 2) the quartiles ofthe continuous random variables were

plotted two separate times against the logit ofpi (i = 1,2) and assessed for linearity, where

pl was the probability of being 'very active' for the first plot, and p2 was the probability

of being 'active' or 'very active' for the second plot. When the continuous random
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variables did not satisfy the linearity assumption, they were modified to categorical

random variables.

Ail of the dichotomous variables were recoded as 0 or l, in which a value of 0

indicated the category in which children were likely to be least active, and a value of 1

indicated the category in which children were likely to be more active. Categorical

variables were similarly coded, where higher values indicated categories where the

children were most likely to be more active. One dummy variable was created to account

for each of the schools participating in KSDPP.

2.2.4.2 Missing data: since parental support, self-efficacy, and modeling are the

three main psychosocial constructs analyzed as potential correlates in this and other

studies, observational units that were missing data for ail of these constructs were deleted

from the data set (n=25). Data from 22 students were deleted because of missing

anthropometric and whole body resistance measurements. The data of one more student

was deleted because the height and weight measurements were missing. The data of 12

more students were deleted because ofa missing whole body resistance measure. For the

rest of the ordinal categorieal variables, observations with missing data were assigned to

the category least likely to be active, which would reduce the effect of that variable on

physical activity rather than attenuate it. Ta test this assumption, after deleting ail of the

observational units that had at least one missing observation (n=29), the multivariate

analysis was done a second time. The number of observational units available for these

analyses was 383 .
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Figure 1:

1994 KSDPP Evaluation
..questionnaire, anthropometry, fitness test
n=566

Delele observations of 37 students measured
twice and randomized to 1996. and 296 sets
from students grades 1-3
n=:!33

Delele 10 sets ofobservations without
anthropometry and whole body resistance
0=223

Delete 12 more sets of observations without
whole body resistance. 1without height
0=210

Detete 10 sets of observations with missing
data for aU 5 parental suppon items
0=200

Response

1996 KSDPP Evaluation
-questionnaire. anthropometry, fitness test
n=SOO

Delete 37 sets ofobservations which were
measured twice and randomized to 1994, and
253 sets from students grades 1-3
n=210

Delete 12 sets ofobservations without
anthropometry and whole body resistance
0=198

Detete 15 sets of observations with missing
data for aU 5 parental suppon items
n=183

~

•

Append the 1994 and t996 cleaned KSDPP data sets
n=383

2.1.4.3 Slatisticai Aaalysis: Spearman rank correlation coefficients were

computed to assess simple relationships between variables and identify potential sources

of confounding. It was expected that physical aetivity wouId correlate positively with

physical titness, and correlate negatively with age, television, and increased adiposity.

The proponion of children that were inactive, active, and very active for ail potential

correlates was then examined. To identify significant univariate and bivariate

associations (stratified by gender), the crude odds ratios with 95% confidence intervals

were calculated for all categories of each potential correlate. Correlates were individually
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entered into the logistic regression model in which demographics and physiological

variables were entered before psychosocial ones. A second model was derived using

stepwise ordinal regression. Of the final models, only variables whose confidence

interval did not include 1.0 were retained in the Madel. Subsequently, ail correlates not

included in the model were individually entered in the model to identify possible

confounding variables. Three statistics were computed for each of the final models: 1)

the -2 Log L statistic assessed the null hypothesis that the model had significantly more

explanatory power than the Mean of the dependent variable, physical activity; 2) the test

for the proportional odds assumption assessed the null hypothesis that there existed a

comman parameter estimate for each variable (there was a common parameter estimate

between the log odds ofbeing ~very active' or ~active' versus ~inactive' and ~very active'

versus ~active' or ~inactive'); and 3) the Breslow and Day goodness of fit residual chi­

square statistic assessed whether the predicted proportions of children in each correlation

category were close enough to observed proportions. This goodness of fit statistic was

considered to be appropriate for this analysis because of the large number of covariate

patterns (189). Ali analyses used version 6.12 for Windows (TS020) version ofSAS.

Table s:
Frequencies of modified potential correlates of physical activity in a sampie of

Mohawk elementary school cbildren, KSDPP, 1994-1997 @.

Varillble Ail " Boys % G;,/S %
Freqllellcy Freqllency Freqllency

Year 01 measurement
1994 201 52.5 95 49.2 106 55.8
1996 182 47.5 98 50.8 84 44.2

Cender
Girls 190 49.6 - - - -
Boys 193 50.4 - - - -

Age
9 124 32.4 59 30.6 65 34.2

10 133 34.7 67 34.7 66 34.7
Il 126 32.9 67 34.7 59 31.1

Sdlool
1 123 32.1 59 30.6 64 33.7
% 155 4O.S 80 41.5 75 39.S
3 105 27.4 84 28.0 51 26.8
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Varillble Ali " Boys " Girls "Frel/"elley Frel/ueney Frel/uellCY

Family IDe
1 or 1 children 115 30.0 64 33.2 SI 26.8
J or 4 clûldren 202 52.1 101 5S.4 95 50.0

S or more children 66 11.2 22 11.4 44 23.2

Birtborder
Laterbom 253 66.1 121 62.1 132 69.5
Fini bom 130 33.9 12 31.3 58 30.5

PlAtenbl ....e phYMiwly ..dive
Rarely 14 19.3 40 20.7 34 17.9

Sometimes 187 48.8 89 46.1 98 51.6
Often 122 31.9 64 33.2 58 30.5

Parents encourage cbildren to he
active

NeverlRarely 77 20.1 41 24.4 30 15.8
Sometimes 90 23.5 40 20.7 50 26.3

Often 216 56.4 106 54.9 110 57.9

Parents teU tbeir children to be
active

Neverl Rarely 61 15.9 29 15.0 32 16.8
Sometimes 144 31.6 66 34.2 18 41.1

Often 178 46.5 98 50.8 80 42.1

Parents offer to exercile with their
children

Never 88 23.0 41 24.4 41 21.6
Rarely 63 16.4 38 19.7 25 13.2

Sometimes 138 36.0 63 32.6 15 39.5
Often 94 24.5 45 23.3 49 25.8

Self~lCacy to walklbike ial1ead of
ride in a car

1cannot! Maybe 1can 114 29.8 65 33.7 49 25.8
1 DOW Ican 269 70.2 28 66.3 141 14.2

Self~lCacy to play outJide i.Read
of watching T.V.

1cunot! Maybe 1can 136 35.5 84 43.5 52 21.4
1 DOW Ican 247 64.5 109 56.5 138 12.6

Belonl to a sports team at school
No 162 42.3 69 35.8 93 48.9

Ya 221 51.7 124 64.2 97 51.1

Take lesSORS
No 279 72.8 155 80.3 124 65.3

Ya 104 21.2 38 19.1 66 34.7
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V",wle AU " Boys " Girls "Fref"e"C1 Fref"e"C)' Fref"elfC)'

Number of IUmmer sports aetivities
No adivitiel 92 24.0 29 15.0 63 33.2
Oaeacdvity 180 47.0 88 45.6 92 48.4

Two or more aetivides III 29.0 76 39.4 35 18.4

Wateh teievilioa on weekday.
More tban 6 prolram. per day 105 27.4 56 29.0 49 25.8

4-S prolrams a day 98 25.6 44 22.8 54 28.4
2-3 prolr... a day 125 32.6 60 31.1 65 34.2

One program a da)'! Don't watcb S5 14.4 33 17.1
.,..,

11.6...~

Watch televilion Saturday moraing
Ail of the moraina 95 24.8 57 29.5 38 20.0

Most of tbe moraiac 77 20.1 31 16.1 46 24.2
Part of tbe morniac 172 44.9 87 45.1 85 44.7

Don't watcb televilion 39 10.2 18 9.3 21 11.1

Watch television Saturday afteraoon
Ail arteraoon 37 9.7 23 11.9 14 7.4

Most of tbe afteraooa 53 13.8 26 13.5 27 14.2
Part of tbe arternoon 174 45.4 85 44.0 89 46.8

Don't watch televi.ion 119 31.1 59 30.6 60 31.6

Television Score
o- 3 (escell T.V.) 110 28.7 56 29.0 54 28.4

.. - 7 (moderate amount of T.V.) 245 63.2 125 64.8 117 61.6
8 - 9 (liUle or no televilion) 31 8.1 12 6.2 19 10.0

Play video games
Every day 66 17.2 50 25.9 16 8.4

Several times a week 72 18.8 44 22.8 28 14.7
Rarely play 179 46.7 83 43.0 96 50.5
Neverplay 66 17.2 16 8.3 50 26.3

HMI >/ as'" percentile *
Ya 126 32.9 59 30.6 67 35.3
No 257 67.1 134 69.4 123 64.7

HMI " Subscapular >IIS'" perœntile-
Ya 102 26.6 51 26.4 51 26.8
No 281 73.4 142 73.6 139 73.2

BMI and Tricep. >/IS" percentile *
Ya 88 23.0 41 21.2 47 24.7
No 295 77.0 152 78.8 143 75.3

Sum of skinfoldJ >/IS" percentDe *
Ya 109 28.5 55 28.5 54 28.4
No 274 71.5 138 71.5 136 71.6
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Varillble AU " Boys " Girls %
FrefllellCY Fref"ellCY Freqllellcy

Waist to bip ratio
4" quartile (larger ratio) 95 24.8 50 25.9 45 23.7

l-t to 3nt quartiles (smaller ratio) 288 75.2 143 74.1 145 76.3

Subscapular to Triceps skiJafolds ratio
.... quartile (larger ratio) 96 25.1 39 20.2 57 30.0

l-t to 3nt quartiles (slIIaller ratio) 287 74.9 154 79.8 133 70.0

Pcrœntagc bod)' fat (GonD ct:lL 1996)
4" quartile (beavier) 9S 24.8 38 19.7 57 30.0

._t to J~ quartiles (lighter) 288 75.2 155 80.3 133 70.0

&est lime 1.6 kilometer walklrun test--

Don'. llleet standard 144 37.6 64 33.2 80 42.1
Meet standard 239 62,4 129 66.8 110 57.9

'@ percentages swn lo 100 Wlthîn the gender. percentages may not add lo 100.0 due to rOWlding
*NHANES II reference dara set
•• FITNESSGRAM (Institute for Aerobic Researc~ 1987)

Table 5 provides further information as to the characteristics of the sampled

population for these analyses. Briefly 1) a larger proportion of the data come from

measurements taken in 1994 rather than 1996; 2) though it would be expected that the

ratio of boys to girls in each year would be roughly even. there is a smaller proportion of

girls measured in 1996 than in 1994; 3) there seems to he more girls coming from larger

families. but this might be an indication of smail sample size rather than of a true trend in

this population; 4) and roughly half of the children have parents who are 'sometimes'

physically active and encourage their children to he active. It is disturbing ta note that a

substantial percentage (20 percent) of chiIdren perceive that their parents are not

encouraging them to be active; 5) a larger proportion of boys belong to team sports and

participate in more summer sports than girls~ and girls are enrolled in more lessons than

boys; 6) boys and girls do not seem to differ in their television viewing habits~ but a

larger percentage ofboys play more video games; 7) insofar as overweight is concemed~

when the more exclusive definitions were used~ roughly 25 percent of the children were

classitied as overweight and 75 percent were not. Since the cutotT values were derived

trom the 85th percentiles of the NHANES II data set, these percentages suggest that 10

percent more children are overweight than the national li.S. population. However, 40

percent of the 8MIs of children aged 5 through 18 assessed in the American Indian
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School Children Height and Weight Survey (1990) exceeded the 85th percentile of the

NHANES fi sample (190). This comparison suggests that the children of this study may

not be as overweight as other Native children. Furthennore, a comparison using

NHANES III (1988-1993) derived cutotTs might be more appropriate because the

measurements were taken at roughly the same time as those of KSDPP; 8) finally, 67

percent of the boys and 58 percent of the girls exceeded the criterion...referenced physical

titness standards of the FITNESSGRAM. In comparison, 77 percent of boys and 60

percent of girls of the Fint and Second National Children and Youth Fitness Survey

(NCYfS) exceeded these standards (185). These results suggest that while the girls seem

ta be as fit as girls in the national survey, boys seem to he a little less fit, according ta the

1.6 kilometer run/walk titness indicator.
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Raults

The results of these analyses are presented primarily with tables. The Speannan

rank correlation matrix, and univariate, bivariate, and multivariate tables are accompanied

by relevant highlights.

3.1 Spetll'mall rank correlation coefficiellts

As mentioned in the Methods, it was expected that physical activity would

correlate positively with physical fitness, and correlate negatively with age, television,

and increased adiposity. Table 6 presents the Spearman rank correlation coefficient

matrix of ail variables included in these analyses. As expeeted, the negative correlation

of physical activity and age [r = -0.12, p<O.05] indicates that older children in grade 6

tend to be less physically active then children in grade 4. Similarly, boys tend to be more

active than girls [r = 0.13, p< 0.001], and children who watch less television throughout

the week tend to be more active than children who watch more television [r=0.08, p<

0.10]. Interestingly, when the more restrictive definitions of overweight were used, such

as having a BMI and either skinfolds thickness measure exceeding the 85th percentile of

the NHANES II reference, children who were c1assified as overweight tended to be more

physically active than those who were not overweight [r-0.09, p < 0.10]. There did not

exist a significant simple correlation between the physical fitness indicator and physical

activity. lnvolvement in summertime activities had the highest simple correlation than ail

the other variables [r=0.29, p<O.OOOI]. As stated before, the average physical activity

levels of the children trom both communities increased trom 1994 ta 1996. The

corresponding simple correlation was the second highest [r=0.27, p< 0.0001]. The

parental support variables ail correlated signiticantly [r-0.II-O.15, p<0.05] with physical

activity in the expected direction. Girls were more Iikely to be self-effieaeious than boys.

Sinee gender did not correlate signifieantly with any of the parental variables, it was not

expected that gender would eonfound their relationship with physical activity. In support

orthe literature, boys were more likely to play video games [r=--O.33, p<O.OOOI] and be

involved in organized physieal aetivities [summer sports r=O.27, p<O.OOOl, school teams

r=O.13, p<O.OOl].
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Table 6: Spearman Rank Correlation Matrix: KSDPP, 1994-1997

1 2 J .. 5 6 7 8 9 10 Il 12 13
1 Physical aetivity frequen9' LOO
2 Age -.12 ## 1.00
3 Geoder .13 $ - 1.00
4 School -.09 • - - 1.00
S Family size - - -.13 ## - LOO
6 Birthorder - - - - -.27 , 1.00
7 Parents are physically active .15 $ - - - - .10 • 1.00
8 Parents enoourage their children to be active .15$ - - -.13 ## - .09 • - 1.00
9 Parents teU their children to be aeti\'e .11 ## - - -.10 • - .09 • .19 , .30 , 1.00
10 Parents ofJer to exercise with their children .11 ## - - - - - .13 $ .25 ! .17 $ 1.00
Il Self-cfficacy walklbike instead ofgetting a ride .15 $ -.10 # -.08 • -.19 ! - - .09· .11 # - .18 , 1.00
12 Self~ffiçaçy play oulSide instead ofwatch 1.\'. - - -.17 , -.15 $ .11 ## - - .10 • - - .26 ! 1.00
13 Participation in school teams .11 # .11 # .I3S .10# - .12# - - - - - - 1.00
14 Enrollcd in lessons - -.15 $ -.17 ! .09 • - - - .09 • - .09 •
15 Involvement in sommer spons .29 t - .27 ! - - .09 • .10 • - .13 ## - - - .34 !
16 Television habits during the week .08 • -.11 ## - - - - - .13 ## - .09· .12 ## .20 !
17 Television viewing on Salurday morning - - - - - - - - .10 • .11 ## .11 ## .13 #
18 Television viewing on Saturda)' aftemoon - - - -.15 $ - 0.11# .09· - .10#
19 Television score (0- a lot, 9- none) 0.11# - - - - - .09· .11 ## - .09 • - .17 ,
20 Video~ playing habits - - -.33 ! -.09 • - - - - - - - .27 ,
21 DMI >/85 percentile· - -.08 • - - - - -.10 • -.11 ## -.13 #
22 BMlIt subscapular skinfolds >/ 8Se; percentile. -.09· - - - - - -.10# - -.10#
23 BMlIt triceps skinfolds >/85dÎ percentile • -.10 • - - - - - -.12 ## - -.11 ##
24 Som ofskinfolds >/85î1î percentile • -.09 • - - - - - - .09 • -.15 S
2S Waist to hip ratio - - - .18 , - - -.12 ## -.09 • -.15 S
26 Subscapular to triceps skinfolds ratio - - .11 1#
27 Perœnlage body fat (Newman. 1989) - .15 ## -.23 , .10 ##
28 Perœnlage body fat (Goran et al., 1996) - - - - - - .09 • - - - .09 •
29 Best time 1.6 km walkI nm - - .09· - .09· - -.09· - -.10# - - - .12#
30 Year ofmeasurement .271 - - - .17$

• p<O.IO, #1 p<O.05, Sp<O.OOI, 'p<O.OOOI
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Table 6 (Continued): Speannan Rank Correlation Malris: KSDPP, 1994-1997

14 I~ 16 17 18 19 20 21 22 23 24 2S 26
1 Pbysical aetivil)' frequency
2 Age
3 Gender
4 School
5 Family size
6 Binhorder
7 Parents are pbysically actÏ\'e
8 Pan:nIs encourage tbeir children 10 be acti\'e
9 Parents leU their children to be active
10 Parents offer to exercise with tbeir chilclren
11 Self-efficacy walk1bike im1ead ofgetting a ride
12 Self-efficacy play outside instead ofwalch ..v.
13 Participation in schoal teams
14 Enrolled in Icssons l.OO
15 Involvement in swnmer sports .11 # 1.00
16 Television habits during the week - - 1.00
17 Television viewing on Saturclay moming -.09 • - .J7 r 1.00
18 Television viewins on Saturclay aftemoon .. - .25 , .301 LOO
19 Television score (O-a lot. 9- none) - - .65 , .70 ! .561 l.OO
20 Video~ playing habits - -.15 $ .22 , .17 f .17 f .22 1 1.00
21 HMI >/85 perœntile * .. .. .09 • .10# - .08 • - LOO
22 HMI &. subscapular skinfolds >/ 85i1i percentilc· .. .. .. .11 # .09 • - - .861 1.00
23 DMI &. biceps skinfolds >/85Ui percentile • - - .. .10 • .. - - .781 .81 ! l.OO
24 Sum ofskinfolds >1 85îfi percentile '" - - - .12 # .. .. .. .80 f .88 ! .841 1.00
2S Waist to hip ratio .. -.08 • - .. .. .. .. .33 1 .351 .281 .J2 ! 1.00
26 Subscapular to triceps skinfolds ratio - - - .12 # - - - .45 , .50 , .31 1 .441 .JO' 1.00
27 Percentage body fat (Newman et al., 1989) - - .. .. - - .. -.70 ! -.65 ! -.631 -.65 , -.36 , -.381

28 Percentage body fat (Goran et al., 1996) .. - .. - .. - .. .721 .78 r .781 .791 .27 ! .461
29 Best ûme 1.6 km walkI nm - .11 # .12 # .. - .11 # .. .34 ! .31 1 .32 f .30 , .12# .241
JO Ycar of measurement - .12 # .21 1 .11 Il .09 • .18 $ - .. - - - -.14 $ .18 S

*p<O.IO, # p<O.05, $ p<O.OOI, 'p<O.OOOI
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Table 6 (Coatiaued): Speannan Rank Correlation Matrix: KSDPP,1994-1997

27 28 29 JO
1 Physical adivity frequenC)'
2 Age
3 Gender
4 5chool
5 Family size
6 Birthorder
7 Parents are physically active
8 Parents encourage 1heir children to he active
9 Parents tell their children to be active
10 Parents offer to exercise with their children
Il Self-efficacy walklbike instead of getting a ride
12 Self-efficacy play outside instead of \l'atch t.v.
13 Participation in school teams
14 Enrolled in lessons
15 Involvement in summer sports
16 Television habits during the week
17 Television viewing on Saturday moming
18 Television viewing on Saturday aftemoon
19 Television score (O-a lot, 9- none)
20 Video~ playing habits
21 BMI >/85 percentilc·
22 BMI cl subscapular skinfolds >1 8Sdî percentilc·
23 BMI &. triceps skinfolds >1 85th percentilc •
24 Sum of skinfolds >/8Sdl pereentile •
25 Waist to hip ratio
26 Subscapular to triceps skinfolds ratio
27 Percentagc body fal (Newman, 1989) 1.00
28 Percentage body fal (Goran et al., 1996) .641 1.00
29 Best lime 1.6 km walkl nul .331 .34' 1.00
30 Ycar of measurement - - .22 ! 1.00

• p<O.IO, ## p<O.OS, Sp<O.OO l, 'p<O.OOO1
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J.2 UII;vtU'Ïate analyses

The univariate analysis presented in Table 7 consists ofs x r tables where 'r' is the

response variable, physical activity, and 's' is the strata for the potential correlates. Seven

points of interest are as follows. First, 29.8, 33.4, and 36.8 percent of the children were

classified as 'inactive', 'active', and 'very active', respectively. Second, the differing

activity levels of boys and girls seem to have been largely accounted for by the larger

proportion of boys who were 'very active' (44 versus 29.5 percent). Similarly, there was

a larger proportion of girls who were classitied as 'inactive' (33.1 versus 26.4 percent).

Third, activity levels of children seem to be proportional to the activity levels of their

parents. The relationship between the remaining parental support variables was not sa

dear. Fourth, increased self-efticacy corresponded to increased physical activity for both

items. Fifth, a larger proportion of children who had participated in more than 1 summer

activity were classified as 'very active'. Sixth, a higher proportion of children who watch

a lot of television during the week were classified as 'inactive' and a higher proportion of

children who watch little or no television during the week were 'very active'. Finally,

there were higher proportions of children who were classified as overweight in the

"active' and 'very active' categories and higher proportions classified as not overweight

in the 'inactive' category.

Table 7:

Proportion of Mohawk elementary scbool cbildren who are 'inactive', 'active', and

'very active', by potential corre.ate and lender, KSDPP, 1994-1997

li 1 J \ , (. Il l,

Variable Catelory AlI lnac:tiv Active Very AU lnactiv Açtjve V~

(N) c(%) (%) Aâive (N) e(%) (%) Active
(%) (~..)

Yearof 1994 9S 37.9 31.6 30.5 106 39.6 42.5 17.9
measurement 1996 98 15.3 27.6 57.1 84 25.0 31.0 44.0

Age 9 59 20.3 25.4 54.2 6S 24.6 36.4 39.0
10 67 26.9 29.9 43.3 66 44.6 28.8 39.0
11 67 31.3 32.8 35.8 S9 30.8 34.9 22.0

Sc:hool 1 59 15.3 35.6 49.2 64 26.6 37.5 35.9
2 10 31.3 26.3 42.5 75 36.0 41.3 22.7
3 54 31.5 27.8 40.7 51 37.3 31.4 31.4
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Table 7 Boys Girls
1

Variable Category AD lnactiv Active Very AD hw:tiv Active Very
(N) c(") (%) Active (N) Cl (0/0) (%) Active

(%) (%)

Family size 1or 2 children 64 34.4 26.6 39.1 SI 35.3 37.3 27.5
3 or4 107 23.4 29.9 46.7 9S 34.7 36.8 28.4
5 or more 12 18.2 36.4 45.5 44 27.3 38.6 39.1

Birth arder Laterbom 121 24.8 29.8 45.5 132 34.9 37.9 27.3
First bom 72 29.2 29.2 41.7 SI 29.3 36.2 34.5

Parents are N~ver/rarel)' 37 15.1 27.0 37.8 33 5~.6 27.3 18.2
physica11y active Sometimes 92 25.0 30.4 44.6 99 34.3 37.4 28.3

Often 64 23.-1 29.7 -16.9 S8 19.0 -13.1 37.9

Parents encourage Neverl rarely 46 34.8 30.4 3-1.8 29 31.0 27.6 -11.4
physical activity Sometimes 41 31.7 36.6 31.7 SI 52.9 35.3 11.8

Often 106 20.8 26.4 52.8 10 24.6 40.9 34.6

Parents teU Neverl rarely 18 39.3 32.1 28.6 32 37.5 28.1 34.4
children ta be Sometimes 67 26.9 26.9 -16.3 78 35.9 42.3 21.8
active Often 98 22.5 30.6 46.9 80 28.8 36.3 35.0

Parents offer ta Never 43 27.9 39.5 32.6 40 42.5 32.5 25.0
exercise witll their Rarely 38 15.8 42.1 -12.1 2S -10.0 28.0 32.0
children Sometimes 67 29.9 23.9 46.3 76 35.5 -10.8 23.6

Often oiS 28.9 17.8 53.3 49 18.4 40.8 40.8

Self-efficacy to Nol Maybe 6S 35.4 32.3 32.3 49 -14.9 34.7 20.4
walkIbike instead 1know 1cao 128 21.9 28.1 50.0 141 29.0 38.3 32.6
oC2et a ride
Self-efficacy 10 Nol Maybe 84 27.4 34.5 38.1 32 -10.4 -10.4 19.2
play outside 1know 1cao 109 25.7 25.7 48.6 138 30.4 36.2 33.3
instead of wateh TV
Involved in schao) No 69 30.4 33.3 36.2 93 36.6 37.6 25.8
team spons Yes 124 24.2 27.4 48.4 97 29.9 37.1 33.0

Enrolled in No ISS 30.0 30.3 38.7 124 33.9 35.5 30.7
lessons Yes 38 7.9 26.3 65.8 66 31.8 -10.9 27.3

Participates in No 29 41.4 41.4 17.2 63 39.7 41.3 19.1
summer spons Yes 164 23.8 27.4 48.8 127 29.9 35.4 34.7

TV duringon More thon 61 clay S6 28.6 35.7 35.7 49 28.6 38.8 32.7
week days Sprogramsl day oU 25.0 18.2 56.8 sa 51.9 29.6 18.5

2·3 programs/ day 60 28.3 36.7 35.0 6S 26.2 43.1 30.8
0·( pro8J'Bl11&' day 33 21.1 21.1 57.6 22 18.2 36.4 45.5

TV on Saturday Ali moming S7 31.6 33.3 35.1 38 31.6 34.2 34.2
momings Most oC 31 12.9 35.S 51.6 46 43.S 34.8 21.7

Part of '7 28.7 27.6 43.7 IS 29.4 40.0 30.6
Don't watch TV 18 22.2 16.7 61.1 21 28.6 38.1 33.3
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Table 7 Boy. Girl.

Variable Cateaory AU lnactiv Active Very AlI lDadiv Active Very
(N) e(%) (%) Aàivc (N) c(%) (%) Active

(%) (%)

TV on SatlU'Clay AlI aftemoon 13 30.4 30.4 39.1 14 21.4 35.7 42.9
aftemoons Mostar 26 7.7 42.3 50.0 27 55.6 25.9 18.5

pattor 85 31.8 25.9 42.4 89 33.7 39.3 27.0
Oon't watch TV S9 25.4 28.8 45.8 60 25.0 40.0 35.0

Play video garnes Every day sa 30.0 26.0 44.0 16 43.8 18.8 37.5
Severa! oU 25.0 29.6 ~S.5 21 28.6 42.9 28.6
timeslweek 83 22.9 33.7 '-3.4 96 32.3 38.5 29.2
Rarely play 16 37.S 18.8 43.8 St) 34.0 38.0 28.0Neverplay

TV score 0-3 (excess TV) S6 32.1 28.6 39.3 54 38.9 33.3 27.8
4-7 (moderatc TV) Il! 25.6 31.2 43.2 117 34.2 40.2 25.6
8-9 (liUle! no TV) 12 8.3 16.7 75.0 19 10.5 31.6 57.9

BMI >/8SU'% Yes S9 23.7 35.6 40.7 67 29.9 37.3 32.8
No 13" 27.6 26.9 '-5.5 123 35.0 37.4 27.6

BMI& Yes SI 19.6 35.3 45.1 51 25.5 35.3 39.2
SubscapuJar No 142 28.9 27.5 '-3.7 139 36.0 38.1 25.9
>/8Sth 0/0
BMI & Triceps Yes 41 22.0 29.3 48.8 47 23.4 36.2 40.4
>/8Sth 0/0 No IS2 27.6 29.6 42.8 143 36.4 37.8 25.9

Sum of Skiofolds Yes S5 20.0 36.4 43.6 54 25.9 35.2 38.9
>/8Sth % No 138 29.0 26.8 44.2 136 36.0 38.2 25.7

Waist to hip ratio 41ft quartile (larger) SO 22.0 34.0 44.0 "5 31.1 25.6 33.3
III _ 3rd (smaller ) 1..3 28.0 28.0 44.0 1..5 33.8 37.9 28.3

Subscapular to 41ll quartile (larger) 39 30.8 35.9 33.3 S7 33.3 35.1 31.6
Triceps skinfold 1lit _31l1 (sma1ler) lS4 25.3 27.9 '-6.8 133 33.1 38.4 28.6
ratio
Percentage body 4ln quartile (hcavicr) 38 18.4 39.S '-2.1 S7 28.1 29.8 '-2.1
fat (Goran et al.• Ilt_3rd (lighter) IS5 28.4 27.1 44.5 133 35.3 40.6 24.1
(996)
Percentage body 41ft quartile (heavicr) 35 25.7 37.1 37.1 61 29.5 51.2 39.3
fat (Newman et 2nd_31l1

'4 26.6 26.6 46.8 99 33.3 39.4 27.3
al.• 1989 1st quartile (Iipler) 64 25.6 30.0 43.8 30 40.0 43.3 16.7

Best time 1.6 Do notmeet 64 28.1 37.S 34.4 10 32.5 41.3 26.3
kilometer Meet standard 129 25.6 25.6 48.8 110 33.6 34.6 31.8
runlwaIk test
* NllANES 0 relereace
Note: rows "itll. tlle geader may aot mm to 100.0 due to roundial
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J.J Univariate and billt,,;tlte analyses

There are three tables that present the unadjusted odds ratios and 95 percent

contidence intervals for each correlate in non-stratified and gender stratified forms.

Tables 8 and 9 were computed using dichotomous fonns of the dependent variable, and

Table 10 was computed using the trichotomous form of the dependent variable. These

tables were computed this way to serve as a reference for exploring the appropriateness of

the proportional odds assumption during ordinal regression analysis, as weil as providing

assurances that the multivariate analysis should be stratified by gender.

Seven points of interest in Table 8, which compares the 4 very active' and 4 active'

children with the 4 inactive' children, were noted. First, the odds that boys were 'very

active' or 4aetive' compared to the odds that girls were this active (the odds ratio) was

1.6. Second, the unadjusted odds ratios of children whose parents were physically active

'often' compared to children whose parents were only 'sometimes' active was 1.9. This

association became insignificant for boys in the gender stratified unadjusted odds ratios,

but increased to 3.1 for girls. Third, the unadjusted odds ratio of being 'very active' or

'active' for children whose parents 'often' encouraged activity compared to those whose

parents only 4sometimes' encouraged activity was 2.8. Similarly, the unadjusted odds

ratio for being 'very active' or 'active' for children who were 'rarely or never'

encouraged compared to those who were 'sometimes' encouraged was 0.6. These

associations also became insignificant for boys in the stratified odd ratios, but remained

significant for girls. Founh, the unadjusted odds ratios for being 'very active' or 'active'

for children who had high self-eftieacy to 'walk or bike instead ofget a ride' compared to

those who had lower self-efficacy was approximately 2.0. Fifth, the unadjusted odds

ratios for being 'very active' or 'active' for children who were enrolled in lessons

compared with those who were not enrolled was 3.5. For boys, this unadjusted odds ratio

is likely intlated because of the low frequencies of their taking lessons. Involvement in

summer sports showed signifieant odds ratios for both non-stratitied and stratified forms.

Sixth, the unadjusted odds ratios for being 4 very active' or 4 aetive' for children who

watch Httle or no television (television score variable) compared with children who

watched a lot of television was 2.7, but this stratum had relatively few counts. The

unadjusted odds ratios for being 4very active' or 'active' for boys who watched moderate
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• amounts of television compared to those who watched a lot of television was 1.9; tbis

association was not signiticant for girls. Seventh, the unadjusted odds ratios associated

with the adiposity measures indicate that the odds of being 'very active' or 'active' were

higher for heavier children than for lighter children. Though these unadjusted odds ratios

indicate that the heavier children are more likely to he more active, the associated

confidence intervals were very large. Finally, the unadjusted odds ratios of heing 'very

active' or 'active' for children who were measured in 1996 compared to those who were

measured in 1994 was 2.7, indicating that a secular increase in physical activity frequency

took place between 1994 and 1996. Note that there were no significant associations

between the school of enroUrnent and being 'very active' or 'active'.

Table 8:

Unadjusted odds ratios and 95 percent confidence intervals for potential correlates

of pbysical activity among Mobawk children who are 'very active or active' (1)

versus tbose who are 'inactive' (0), KSDPP, 1994-1997•

• Univariate Bivariate

•

\ :lriHhle .\ Il Bo\'i Cirh
() ~ 19 5",,, ( Î 1 OU 19:''''" Cil ()I{ 1~:' .. 'u C Il

Year of measurement
1996 versus 1994 2.7 [ 1.7.4.21 3.4 [ 1.8.6.SI 2.1 [ 1.2. 3.91

Gender
Boys versus Girls 1.6 [ 1.0. 2.4) - -

Age
10 versus 9 0.6 [0.4. l.1) O.S [ 0.2. 1.21 0.7 [0.4. 1.41
Il versus 9 0.6 [0.4. 1.11 O.S [ 0.2, l.2) 0.7 [0.3. Loi)

School
2 venus 1 0.7 [ 0.4. 1.1) O.S [ 0.2, l.11 0.8 [ 0.4. 1.5)

3 versus 1 0.8 (O.S. 1.4) 0.6 ( 0.3. 1.3) l.1 (0.5.2.31
3 versus 2 1.2 [0.7.2.1) 1.1 [ O.S. 2.21 1.4 [ 0.7.2.9)

Family size
1or 2 chüdren versus 3 or 4 children 1.5 [ 0.9,2.41 1.7 [ 0.9. 3.3) 1.3 [ 0.7, 2.1J

1 or 2 children versus S or more children 1.6 [ 0.8, 3.01 2.2 [0.7,6.7] 1.6 [ 0.7.3.6)
3 or 4 cbildren versus S or more children 1.1 [0.6. 1.91 1.3 [ 0.4, 3.71 1.2 [ 0.6. 2.4)

Birth order
Later barn versus first born 1.0 [0.6, 1.5) 0.9 [ 0.5, 1.7) 1.0 [O.S. 1.81
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Table 8 Ail Boys Girls
OR [95% CI) OR[95%Cq OR[ 95% CI)

Parents are physically active
Rarely 1.4 [ 0.8, 2.5) 1.6 [ 0.1. 3.5] 1.4 [ 0.1, 3.2)

Sometimes Reference Reference Reference
Cften 1.9 [ 1.2,3.2] 1.1 [0.6, 2.3] 3.1 [ 1.5,6.4]

Parents encourage children to be active
Neverl Rarely 0.6 [0.3, 1.0) 1.0 [ 0.4, 2.5] 0.3 [ 0.1, 0.8)

Sometimes Reference Reference Reference
Often 2.8 [ 1.1,4.6) 1.9 [ 0.9, 4.0] 3.8 [ 1.9, 1.1]

Parents tell children to be active
Never/ Rarely 1.3 [ 0.1. 2.4) 2.3 [ 0.9. 5.1] 0.8 [0.4, 1.9)

Sometimes Reference Reference Reference
Often 1.3 [ 0.8, 2.1) 1.2 [ 0.6. 2.3) 1.4 [ 0.1,2.6)

Parents offer to exercise with children
Ncver 1.1 [ 0.9. 3.3) 1.8(0.1,4.1] 1.5 [ 0.5, 4.0)

Rarely Reference Reference Reference
Sometimes 0.7[0.4,1.3) 0.5 [0.2. 1.4] 1.0 [ 0.4. 2.5)

Cften 1.1 [0.5.2.21 0.5 [ 0.2. 1.4] 2.5 [0.9.6.1]

SelC-efficacy to walklbike licatch a ride
1know 1can versus 1C3IU1otlMaybe 1cao 1.9 [ 1.2. 3.0) 1.9 [ 1.0. 3.6) 2.2(1.1,4.2)

SelC-efficacy to play outsidc I/watch T.V.
1know 1can versus 1C3IU1otlMaybe 1can 1.2 ( 0.8. 1.9) 1.1 [ 0.6, 2.1) 1.1 [ 0.9. 3.2)

Belong to sports tcam at school
Yes versus No 1.6 [ 1. t 2.41 1.7[0.9.3.1) 1.4 10.8. 2.5)

Take lessons
Yes versus No 1.3 [0.8. 2.1) 3.5 ( 1.3. 9.6) 0.9 (O.S. 1.1]

Summer spons teams
No activities Reference Reference Reference
One activity 2.1 [ 1.2, 3.41 2.5 ( l.1. 5.9) 1.8 [ 0.9, 3.4)

Two or more activities 4.1 ( 2.3, 1.6) 5.5 [ 2.2. 14.0) 2.8 [ l.I. 6.1]

Television during the week
More than 6 programs per clay Reference Reference Reference

4-5 programs per clay 0.8 [ 0.4, 1.4) 1.6 [0.7. 3.8) 0.5 (0.2, 1.0)
2-3 programs per clay 1.2 [ 0.7, 2.1) 1.3 [ 0.6. 2.8] l.1 [ 0.5. 2.5)

1 program per dayl doesn't watch T.V. 1.6 [ 0.8,3.2) 2.2 [0.8,6.0) 1.0 (0.4,2.9)

Television on Saturday moming
Ali of the moming Reference Reference Reference

Most of the moming 1.2 [0.1.2.3) 3.5 ( 1.2, 10.51" 0.7( 0.3, 1.7]
Pan of the moming 1.4 [ 0.8, 2.3) 1.6 [ 0.8, 3.3] 1.2 ( 0.6, 2.6)

Don't watcb television 1.6 [ 0.7, 3.5) 1.8 [ 0.6, 5.6] 1.5 ( 0.5,4.4)
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Table 8 AIl Boys Girls
OR 19S8

/8 CI) OR [9S% CI) OR [9S8
/8 cq

Television of Saturday aftemoon
Ali of the aftemoon Reference Reference Reference

Most of the aftemoon LI [ O.S. 2.6] 5.9 [ 1.4. 25.4]& 0.3 [0.1, LI]
Part of the aftemoon 1.1 [0.5, 2.3] 1.6 [ 0.6, 4.0] 0.6 [ 0.2, 2.2)

Don 't watch television 1.1 [O.S. 2.4] 1.8 [ 0.6, 4.7] 0.6 [0.2,2.1]

Television score
0-3 (a lot ofT.V.) Reference Reference Reference

4-7 (moderate amounts ofT.V.) 1.5 [ 1.0, 2.4] 1.9 [ 1.0, 3.6] 1.2 [ 0.6, 2.4]
8-10 GittJe or no T.V.) 2.7 ( 1.1. 6.71$ 3.5 (0.7. 17.4'$ 2.4 [ 0.8. 7.6]5

Video game playing habits
Play every day Reference Reference Reference

Play several limes a week 1.4 [ 0.7, 2.8] 1.6 [ 0.7, 3.9] 1.2 [ 0.3, 4.2]
Rarely play 1.3 [ 0.7, 2.41 1.7 [ 0.8, 3.61 1.2 [ 0.4, 3.6]
Never play 0.8 [0.4, l.7] 1.0 [ 0.3, 3.3) 0.9[ 0.3, 2.8)

SMI >/ 85 th pcrcentile *
No versus Yes 0.8 (0.5, l.2] 0.7 [ 004, 1.41 0.8 [ 0.4, 1.51

SMI &. Subscapular >/85Cl1 percentile *
No versus Yes 0.6 [ 0.4, l.01 0.5 [ 0.3, LI) 0.6 [ 0.3, 1.31

SMI &. Triceps >/85 th percentile *
No versus Yes 0.6 [0.4, 1.01 0.6 [ 0.3, 1.31 0.6 [ 0.3, 1.2)

Sum of skinfolds >1 S5 ln percentile *
Yes versus No 0.6 [0.4, 1.01 0.6 (OJ, 1.31 0.6 [ 0.3, 1.21

Waist to hip ratio
lit to 3rd versus 41b quartile 0.8 [0.5, 1.31 0.7 [ 0.3, 1.41 0.9 [ O.s. 1.91

(smaller versus larger ratio)

Subscapular to triceps skinfold ratio
lit to 3rd versus 4th quartile 1.2 [0.7, 1.9] 1.4 [ 0.7. 2.91 1.0 [ 0.5, l.81

(smaJler versus larger ratio)

Percentage body fat (Newman, 1989)
4th quartile (heavier) Reference Reference Reference

2M and 3rd quartile 0.9 [O.S. 1.41 0.9 [ 004, 2.21 0.7 [ 0.4, lAI
1Il quartile Oighter) 0.7 [0.4,1.31 0.8 [ 0.3, 2.01 0.5 [ 0.2, 1.11

Percentage body fat (Gomn et al., 1996)
lit to 3rd versus 4th quaniJe 0.7 [0.5, 1.2) 0.7 [ 0.3, 1.5] 0.7 [004, 1.31

(lighter versus heavier)

8est lime 1.6 km walkInm test *.
Meet standard versus do Dot mect standard 1.1 r0.7. 1.71 1.3 r0.7,2.51 0.8 r0.5, 1.51

• NHANES n reCerence data
•• FlTNESSGRAM (1987)
1\ inOated due to ecll lTV most ofthe moming' x ~inactive' with Scounts
&: inOateddue ta ecU "TV most of the aftemoon' x "inactive' with 3 counts
$ inOated due to ceU lliUle or no TV' x •inactive, witb (ess than 7 connts
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Six points of interest in Table 9, which compares the unadjusted odds of children

being 'very active' with the odds ofbeing 'active' and 'inactive' for each variable, were

noted. First, the unadjusted odds ratios for being 'very active' for children who were

measured in 1996 compared to those measured in 1996 was 3.0. Second, the unadjusted

odds ratios for heing 'very active' for children in grade six compared to those in grade

four was 0.5. This association remained significant with boys but lost significance with

girls. The increased range in the 95 percent confidence interval for girls suggests that the

proportion of them classified as 'very active' was not suftieient for this relationship ta

reach statistical signifieance. Third, the unadjusted odds ratios for being 'very active' for

children whose parents were 'often' physically active compared to those whose parents

were only 'sometirnes' physically active was 1.6. After stratification. this association

was no longer signifieant, as was the case for other parental variables. Fourth, the

unadjusted odds ratios of being 'very active' for children who had high self-efficaey ta

~walk or bike instead of get a ride' cornpared with those who had less self-effieaey was

1.6. Fifth, the unadjusted odds ratios for being 'very active' for children who belonged to

a sports team or took lessons compared with those who did not were 1.5 and 1.8,

respeetively. Small sample sizes rendered the odds ratios of partieipating in summer

aetivities difficult to interpret. Finally, as before, the unadjusted odds ratios associated

with the adiposity measures indicate that heavier girls are more Iikely to be 'very active'

than Iighter girls.

Table 9:

Unadjusted odds ratios and 95 percent confidence intervals for potential correlates

of physical activity amonl Mohawk children who are 'very active' (1) venus those

who are 'active' or 'inactive' (0), KSDPP, 1994-1997.

UDivari.te Divari.te
\ il n :l hl (> \ Il B0 \ ... ( ~ 1ri \

()a I·)~"~l Cil OH Il)~'~n (II ()I< Ic>~n... ( Il

•
Year of measurement

Gender

1996 versus 1994

Boys versus Girls

3.0 [ 1.9.4.8)

2.3 [ 1.4, 3.6]

2.6 [ 1.4, 4.8) 3.5 [ 1.6, 7.5)
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Table 9 Ail Boys Girls
ORI95%Cn OR r 9S·A. Cil OR 195°A. Cil

Age
10 versus 9 1.0 [ 0.6. 1.8] 0.8 [0.4. 1.51 1.5 [ 0.7. 3041
Il versus 9 0.5 [ 0.3. 0.9] 0.4 [ 0.2~ 0.91 0.5 [0.2, I..S]

School
2 versus 1 0.7[0.4.1.1] 0.7 [0.3. 1.31 0.6 [ 0.3. L31
3 versus 1 0.8 [ 0.4. 1.4] 0.7 [ 0.3. 1.81 0.7 [ 0.4. 1.61
3 versus 2 1.2[0.7.2.1] 1.1 [ 0.5. 2.3) 1.3 [ 0.5, 3.21

Familv size
1 or 2 children versus 3 or 4 children 1.1 [0.7. L81 1.1 [ 0.6. 2. Il 1.2 [ 0.5. 2.81

1 or 2 children versus 5 or more children 1.1 [ 0.6. 2.2) 1.3 [ O.s. 3.61 1.4 [ 0.5. 3.8)
3 or 4 children versus 5 or more children 1.0 [ 0.5. 1.9] 1.2 [0.5.3.11 1.2 [ 0.5. 2.81

Birth order
Laler barn versus ftrSt barn 1.1 [ 0.7. 1.7] 0.7 [ 004. lA) 1.7 [ 0.8. 3.5)

Parents are physically active
Rarely lA [ 0.7, 2.7] 1.5 [ 0.7. 3.41 1.6[0.5.5.1)

Sometimes Reference Reference Reference
Often 1.6 [ 1.0. 2.6) 1.3 [ 0.7, 2.51 2.0 [ 0.9.4.] 1

Parents encourage children to be active
Neverl Rarely 0.3 [ 0.2. 0.71 0.6 [ 0.2. 1.61 0.1 [ 0.0. 0.61

Sometimes Reference Reference Reference
Often 3.7 [ 1.9. 7.5] 2.6 [ 1.2.6.11 8.2 [ 1.9, 35.91'"

Parents tell childrcn to be active
Neverl Rarely 1.3 [ 0.6. 2.6) 2.3 [ 0.8. 6.51 0.7 ( 0.2. 1.81

Sometimes Reference Reference Reference
Often 1.4 [ 0.9. 2.31 1.1 [ 0.6, 2.11 1.7 ( 0.8. 3.81

Parents offer to excrcise with children
Never 1.7 [ 0.8. 3.6) 1.5 [0.6.3.91 1.8 ( 004. 7.81
Rarcly Reference Reference Reference

Sometimes 1.0 [ 0.5, 1.91 1.1 [ O.S. 2.61 1.1 ( 0.3, 3.81
Often 1.9 [ 1.0. 3.81 1.8 ( 0.8. 4.51 2.8 ( 0.8. 9.51

Self-efficacy 10 wa1kIbike llcatch a ride
1know [ can versus 1cannotlMaybe 1cao 1.6 [ 1.0. 2.71 1.6 [ 0.9. 3.01 1.6 [ 0.8. 5.41

Self-efficacy lo play outside I/walch T.V.
1know 1can versus 1cannotlMaybe 1caB 1.0 [ 0.6. 1.5] 1.0 [ 0.5. 1.71 1.S [ 0.7. 3.61

Belong la sports lcam al schaol
Yes versus No 1.5 [1.0. 2.4) 1.7 [0.9.3.11 LI [ 0.5. 2.21

Tate lessons
Yes versus No 1.8 [ 1.3. 3.0] 3.5 [ 1.7. 7.41 I.S [ 0.7. 3.1)
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Table 9 Ail Boys Girls
OR (950/0 CI) OR [950/. Cil OR[95% CI]

Summer spons teams
One aetivity versus no aetivities 3.2 [ 1.5, 6.8)· 2.6 ( 0.8, 8.3) 3.2 [ 1.1,9.1)·

Two or more activities versus DO aetivities 8.4 [ 3.9, 18.4) * 6.9 [ 2.2, 21.9)· 6.9 [ 2.2, 21.51*
Two activities versus one aetivity 2.7 [ 1.6,4.4) 2.7 [ 1.4, 5.0) 2.1 [ 0.9. 5.0)

Television during the week
More than 6 programs per day Reference Reference Reference

4-5 programs per day 0.7 [ 0.4, 1.4) 1.3 [ 0.6, 3.1) 0.3 [ 0.1. 1.0)S
2-3 programs per day 0.7 [ 0.4. 1.3) 0.7 [ 0.3, 1.6) 0.8 [0.3. 1.9)

1 program per dayl doesn't watch T.V. 2.0 [ 1.0, 3.9) 2.1 [ 0.9, 5.0) 1.8 [ 0.6. 5.2)

Television on Saturday moming
AIL of the moming Reference Reference Reference

Most of the moming 1.0 [ 0.5, 2.5) 1.4 [ O.S. 3.4) 0.9 [ 0.3. 2.9)
Part of the moming 1.2 [0.7.2.1) 1.3 [ 0.6, 2.6) 1.4 [ O.S. 3.6)

Don't watch television 1.1 [ 0.5, 2.5) 1.7 [ 0.6, S. 1) 0.7 [0.2.3.2)

Television of Saturday aftemoon
Ali ofth~ aftcrnOOD Reference Reference Reference

Most of the aftemoon 0.7 [0.3. 1.71 1.6 ( O.S. 5. 1) 0.2 [ 0.1. 1.0)S
Pan of the aftemoon 0.6 [ 0.3. 1.21 1.0 ( 0.4. 2.6) 0.3 [0.1. 0.9)S

Don 't walch television 0.7 [0.3. 1.41 1.0 ( 0.4. 2.8) OA [0.1. 1.31

Television score
0-3 (a 101 ofT.V.) Reference Reference Reference

4-7 (moderate amounts ofT.V.) 0.8 [O.S. 1.41 0.8 ( OA, 1.6) 0.8 [ 0.3. 1.7)
8-10 (little or no T.V.) 2.3 [ 1.0. 5.2) 2.3 (0.7,8.3) 2.8 [ 0.9. 8.8)

Video garne playing habits
Play every clay Reference Reference Reference

Play severa! limes a week 0.8 [ 0.4. 1.6) 1.0 [ 0.5, 2.4) 0.5 [ 0.1. 2.0)
Rarely play 0.6 [ 0.3. LI) 0.8 [0.4. 1.6) 0.5 [0.2, 1.8)
Never play 0.4 [ 0.2.0.9) 0.5 ( 0.1. 1.8) 0.5 [ 0.1, 1.7)

BMI >/ 8S1t1 percentile @
No versus Yes 0.9 [O.S. 1.4) 1.2 [ 0.6. 2.2) 0.5 (0.3. LI)

BMI &. SubscapuJar >/8Scn percentile @
No versus Yes 0.6 [0.4. 1.0) 0.9 (O.S. 1.8) 0.4 [ 0.2, 0.8)

BMI &. Triceps >/ 8SUl percentile @
No versus Yes 0.6 (0.4, 1.0) 0.9 [ 0.4, 1.8) 0.4 [ 0.2. 0.8)

Sum ofskinfolds >/ 85th percentüe @
No versus Yes 0.6 [0.4. 1.0) 1.0 [0.5, 1.9) 0.4 ( 0.2, 0.7]

Waist to bip ratio
lit to 3rd versus 4th quanile 0.7 [0.4, LI) 0.7 [ 0.4. 1.4) 0.6 [0.3. 1.3]

(smaller versus larger ratio)
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Table 9 AIl Boys Girls
OR 1950/. CI) OR 195e;. CI) OR 195% CI)

Subscapular to triceps skinfold ratio
l'l to 3ni versus 41h quanile 1.0 [0.6, 1.7] 1.4 [ 0.6,2.9) 0.6 [ 0.3, 1.2)

(smaller versus larger ratio)

Percentage body fat (Newman. 1989)
4th versus 2nd &. 3rd quartiles 0.9 [0.5, 1.5) 1.9 [ 0.8, 4.3) 0.4 [ 0.2, 0.8)#

(heavier versus medium weighl)
41h venus Id quartiles 0.6 [0.3. 1.21 1.1 [ O.S. 2.8) 0.0 [ 0.0, 0.5)#

(heavier versus lighter weighl)
2nd &. 3rd versus l'l quartiles 0.7[0.4.1.31 0.6 r0.3. 1.21 0.2 r0.0. 1.4]#

(medium versus lighler weighl)

Percentage body fat (Goran et al., 1996)
Id to 3rd versus 4th quartile 0.6 [0.4. l.01 1.1 [ 0.5. 2.4) 0.3 [ 0.1. 0.5)

(lighter versus heavier)

Best lime 1.6 km walklnm test··
Mel standard versus did not meel standard 1.4 [ 0.9. 2.21 1.6 [ 0.8. 2.91 1.0 [ 0.3. 2.1]

.@ NHANES Il referenœ data
•• FlTNESSGRAM (1987)
1\ frequency for girls being 'very active'
• frequency eounts low in œll 'no aetivities during the swnmer' x 'very active' resuJting in in11ated OR
# frequency eount low in eell 'females' x 'very active' x 'Ill quartile percentage body fat' resuJting in
intlated OR
S eeUs with eounts less than 6 resulting in intlated OR

Table 10 presents the unadjusted cumulative odds ratios and 95 percent

confidence intervals for each variable. For the non-stratified form., nine signifieant

cumulative odds ratios were determined. Of these. only two variables remained

significant after gender stratification, supporting a gender stratified multivariate analysis.

Specifically, being involved in summer activities and having measurements taken in 1996

rather than 1994 were significant cumulative odds ratios for both boys and girls. For

boys, age and being enrolled in lessons were variables with significant unadjusted

cumulative odds ratios after gender stratification. For girls, parents being physically

active, parents encouraging their children to be active, self-efficacy to walklbike instead

ofgetting a ride, being involved in summer sports, and the television score were variables

with signiticant unadjusted cumulative odds ratios after gender stratification.
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• Table 10:

Unadjusted cumulative odds ratios and 95 percent confidence interval! for potenlial

correlates of pbysical activity amonR Mobawk cbildren: ordinal values 'very active'

(3), 'active' (2) and 'inactive' (1), KSDPP, 1994-1997.

Univariate Bivari.te

•

•

\ :lri:lhl,,' 'II Hl,' .., (,Id ....

(II ,\~U 1 (Il 1()JI (Il J l)O~

() I~ It):,"'" { Il 01{ 1')51~1I cq () I~ (9:'''''' ( Il
Year of measurement 1.7(1.4,1.1) 1.7 [ 1.2, 1.2) 1.7 ( 1.3, 1.2)

Gender 2.1 ( 1.3, 3.4) . .

Age 0.7 ( 0.6, 0.9) 0.6 ( 0.4, 0.9) 0.9 (0.6. 1.3)

School 0.9 ( 0.7. 1.2) 0.9 [ 0.6. 1.3) 1.0[0.7.1.6)

Familysize 1.4 ( 1.0, 1.91 1.5 ( 0.9. 2.5) 1.3 (0.8.2.11

Binh order 0.9 ( 0.6. 1.4) 0.9 ( O.S. 1.6) 1.0(0.5.2.1)

Parents are physically active I.! ( 1.1, 1.11 1.2 [ 0.8. 1.8) 2.2 ( 1.4, J.S)

Parents encourage clùldren to be active 1.3 [ 0.9, 1.3) 1.1 [0.7, 1.6) 1.6 ( 1.0, loS)

Parents teU children to be active 1.0 ( 0.8. 1.4) 1.2 [ 0.8. 1.9) 0.9 ( 0.6. 1.41

Parents offer to exercise with children 1.1 [ 0.9. 1.3) 1.0 ( 0.8. 1.3) 1.2 [ 0.9. 1.61

Self-eflicacy to walk/bike I/calch a ride 1.8 ( 1.1, 3.0) 1.6 ( 0.8. 3.1) 2.9 [ 1.3, 6.S)

Self-efficacy to play outside I/watch T. V. LI [0.7.1.7) 0.8 [ 0.4. 1.6) 1.7 (0.8. 3.4)

Belong to spons team al schoal LI ( 0.7, 1.8) 1.2 [ 0.6. 2.4) 1.3 (0.7, 2.4)

Take lessons lA ( 0.9. 2.3) 3.0 [ I.J, 6.7J 1.0 (O.S. 1.9)

Summer sports teams 1.1 [ 1.0, 1.1) 1.1 [ 1.0, 1.1) 1.1 [ 1.0, 1.11

Television during the week. 1.0 ( 0.8, 1.3) 1.0 [ 0.7. 1.4) 0.9 [0.6. 1.4)

Television on SabJrday moming 0.9 [ 0.7. 1.2) 1.0 [ 0.7. 1.5) 0.9 [0.6. 1.3)

Television of Saturday aftemoan 0.8 [ 0.6. 1.0) 0.8 [ 0.6. 1.2) 0.8 [O.S. LI)

Television score 2.1 [ 1.0, ".1) 1.8 [0.7.4.7) 2.! [ 1.0. 6.7]

Video game playing habits 0.8 [ 0.7, 1.0) 0.9 [0.7. 1.2) 0.9 [0.6. 1.2)

BMI >/8Slft percentlle @ 2.1 [ 0.8, 5.4) 1.9 [ 0.4, 9.J) J.2 [0.9, 12.0)

BMI Il. Subscapular >/8Stn percentile @ 0.5 [0.2, 1.7] 0.4 [ 0.1, J.O) 0.4 [0.1.3.1)

BMI Il. Triceps >/ 85Ul perceotîle @ 0.6 [ 0.2, 1.5] 0.7[0.1,3.01 0.6 [0.1. 2.7]

Sum ofskinfolds >/ 8S'" percentile @ 1.6 ( 0.5, 4.9) 1.9[0.5,7.1) 1.6 [ 0.1, 20.6]

Waist to hip ratio 1.2 [ 0.7,2.1) 0.8 [0.4, 1.91 1.4 [ 0.7, 3.1]

Subscapular to triceps skinfold ratio 1.2 [0.7,2.1) 1.2 ( O.S. 2.9) 1.4 [0.6,3.1)

Percentage body fat (Newman. (989) 0.5 ( 0.4, 0.8) 0.7 [ 0.3, 1.3) 0.4 [0.2,0.7]

Percenrage body fat (Goran et al., (996) 0.8 ( 0.3, 2.0) 1.0 [ 0.3. 3.8) 0.8 [ 0.2, J.1]
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• Best lime 1.6 km walkInm test $

@ NHANES Il reference data
S •• FITNESSGRAM (1987)

1.3 [ 0.8, 2.0) 1.5 [0.7.3.0)

•

•

J.4 Mllltivariate tlllalysis

The multivariate analysis is presented in 3 sets of tables, in which Tables Il and

12 present the results of the logistic regression procedures and Table 13 presents the

results of the ordinal regression procedure. By doing separate logistic regression

procedures in which 'very active' children are contrasted with 'active' and 'inactive'

children, and 'very active' and 'active' children are contrasted with 'inactive children', it

can he demonstrated that the correlates May not be the same for different levels of

physical activity. Such differences May not be evident in the ordinal regression procedure

that follows the proportional odds assumption.

The variables were coded 50 that the odds ratios would be positive. Five

highlights of the three sets of tables are noted. First, the adjusted odds ratios found using

both logistic regression procedures for children measured in 1996 compared to those

measured in 1994 were consistently between 1.5 and 2.2 for non-stratified and gender

stratified models. These associations remained significant after gender stratification and

in ordinal regression analysis. Second, the odds ratios of being 'very active' for boys

compared to the girls was 2.9; the odds ratios of being 'very active' or 'active' for boys

compared to girls was not significant. Using ordinal regression, the cumulative odds

ratios for boys being more active compared to girls being more active was 1. 7. These

results show that boys and girls do not ditTer in their frequency of physical activity in the

'inactive' and 'active' ranges, but boys are more active in the 'very active' range. This is

in line with the comments of Table 3 suggesting that there are more opportunities for

boys to panicipate in organized sports in these communities. Third, the odds ratio of

being 'very active' in older boys compared to younger boys was 0.6. Using ordinal

regression, the cumulative odds ratios for being more active for older boys compared ta

younger boys was 0.7. Fourt~ several of the adiposity indicators showed that childreo

who were oot overweight were less Iikely to be active tban children who were

overweight. Finally, the p-value of the score test for the proPQrtional odds assumption

was ooly 0.38 in the non-stratified ordinal regression model, but changed to 0.90 for boys
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and 0.18 for girls in the stratitied models. Even though the proportional odds assumption

was met for both analyses, the assumption was better met when the boys were analyzed

alone. Therefore, the boys' data was best analyzed using ordinal regression. On the other

hand, the low p-value of 0.18 for girls suggested that ordinal regression was not the best

form ofanalysis for the girls' data. Given the large confidence intervals associated with a

low proportion of girls classified as 'very active', logistic regression in which the 'very

active' and 'active' girls were contrasted with the 'inactive' girls was the best way ta

analyze the girls' data.

The significant physical activity correlates for boys were year of measurernent,

younger age, enrollment in school # l, enrollrnent in lessons, and involvement in summer

sports (Table 13h). The significant correlates for being physically active for girls were

year of measurement and parents being physically active. Parents otTering ta exercise

with their children, involvement in summer sports, and higher percentage body fat were

correlates for girls' activity that approached significance only after rounding (Table 12t).

3.4.1. Assessment of interaction and confoundiog

Interaction is the condition where the relationship of interest is ditTerent at

ditTerent levels of the extraneous variables. First arder interaction terms were derived

from combinations of ail potential correlates, and terms that included age, year of

measurement, and overweight were found. Though there were interaction terms with

significant odds ratios, when these tenns were placed into a model with their component

variables, the confidence intervals for the latter were large, suggesting that the interaction

was not meaningful. For instance, the odds ratio and confidence interval for the

interaction term, 'age x year of measurement' was 0.76[0.60,0.97], but for the

components 'age' and 'year of measurement', they were 999[20-999] and 26.1[2.4,283],

within the same model, respectively. Interestingly, parents telling their sons to be active

and parents encouraging their daughters to be active interacted significantly in a negative

direction with overweight. White it would seem that being verbally supportive is

associated with higher activity levels, this does not seem to be the case for these

overweight children. These verbal support x overweight interaction terms were no longer

signiticant when they were adjusted by other variables.
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Confounding, in wmch meaningfully different interpretations of the relationship

of interest occur when an extraneous variable is introduced into the model, was assessed

by individually adding each variable not retained to the final model and comparing the

odds ratios before and after this adjustment. Gender, a confounding variable, was

controlled for by doing a gender stratified analysis. No significant changes were made in

either the magnitude of the odds ratios or the width of the confidence intervals, indicating

that no confounding by the other variables occurred.

3.4.2 Assessment of missing values assulDption

Missing values were placed ioto the category in which children would be least

likely to be active. To evaluate this procedure, the multivariate analyses conceming the

final models were redone in which the observational units with missing values were

deleted. After deleting the missing values, there were 354 observational units available

for analyses (177 boys and 177 girls). The resulting models had the same significant

variables, similar odds ratios and confidence intervals, and comparable goodness of fit

statistics. These results confirmed that the coding of missing values was appropriate.
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Table 10:
Adjulted oddl ratiol and 95 percent confidence intervals for correlates of physical activity in Mohawk elementary school children,
KSBPP, 1994-1997 Idichotomoui ftsponses 'very active' versus 'activel inactive'J

a) Ail Children (n = 383)

Cornlala

Yar~~ftIIIeIlt(1996)
Geader (.aIe)
0 ..
Paree 17 to eserdae with cliUdrea
u-..
lavolved ÛI .....r sports
Lower % body fa. (New...., 1919)
E.roUed ÛI !dIooI'1
WatdlliItIe t.v. on Saturday af1emoon
• rounded up to 1.0

b) Boys (n = 193)

Correl.ta

Year(l996)
Older_.
1..euoIIs
lavolved iD RlllUller .portl
Earolled iD ICbooI '1
Pare... ofI'er to eJlerale with chUdftn
·rounded op to 1.0
@ Dot significant al alpha of0.05

85

Odds ratio
19§ percent confidence

inten'aI)

1.8 ( 1.4,2.4)
2.9 ( 1.6, 5.11
0.7( 0.5. I.O}
1.6 ( 1.2, 2.0)
2.0 ( 1.1. 3.6]
LI (LI, LI]
0.5( 0.3, 0.8]

·1.7 ( 1.0,3.1)
·0.8 (0.6, 1.0)

Odds ratio
195 perœat confidence

inte"aI)

1.6 ( LI, 2.2)
0.6 [0.4, 1.0]
2.7 11.2. 6.0]
1.1 ( 1.0, 1.2]

@1.81 0.9,3.8]
*1.3 11.0, 1.8]

Global null: Beta = 0
-2 Log L statistic

(lntereept only,
inten=ept and co\'ariates)

455.630 - 355.830 = 99.800
9 degrees of freedom

p =0.0001

Global null: Beta = 0
-1 Log L statiltic

(lntcn:cpt only,
interœpt and covariates)

252.812 - 208.940 = 43.872
6 degrees of freedom

p =0.0001

Score test for
Proportional odds

usumption

Not applicable

Score test for
proportional oddl

aIIumption

Not applicable

Breslo... and Day
Goodnea of Fit

Raidual Chi-square
statiltic

17.0720
21 degrees of freedom

p=0.7067

Braiow _d Day
GoodBeu of Fit

Raid.aI Chi-lfluaft
Ifadltie

15.9862
23 degrees of freedom

p =0.8559
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c) Girls (n = 190)

Correlata

Yearofmeuureme.t (1996)
Paraltl are p.ylieally .mve
Parats offer to exerdle wit. children
lavolved in ...mer sportl
Lower .blCapular to tricepslldnfold
ratio
@ not significant at an alpha of0.005

86

Odds ratio
195 percent confidence

inten'aii

2.2 ( 1.4, 3.5)
@1.7 (0.9,3.1)

1.8( 1.2, 2.9)
1.1 11.0. 1.2)

@0.5 (0.2. 1.1)

•
Global null: Bda -- 0

-2 Log L statimc
(Intereept onl~',

inten:ept and co\'ariata)

190.153 - 152.169 =37.984
5 degrees of frccdom

p =0.0001

Score test for
proportional odds

usumptioD

Not applicable

•
Bralow and DIY

Goodneu of Fit
Residual Cbi-squa~

"Ilimc

13.1421
18 degrees of frcedom

p =0.7831
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Table Il:
Adjulted oddl ratios and 95 percent confidence intervals for correlates of physical activity in Mohawk elelDentary scbool children,
KSDPP, 1994-1997IdichotolDous responses 'very active! active' venus 'inactive'l

d) Ali Children (0 =383)

Correlata

Yarol ......remut (1996)
larolled ia ICbooI #Il
'afta.. 8ft pbylically IlCtive
Parait. alC8IIFaF phylical activity
SeIf-etrlCacy walklbike Il cet a ride
"vGlved i......r .,.....
BodI BMI ud ..blCapul.r < 15- ". 1\

lAwer waiÂ to lIip ratio
• rounded up to 1.0
1\ NHANES Il reference

e) Boys (0 = 193)

Correlata

Var of IDeUUl'emut (1996)
EBroiled ia lICbooI '1
Earolled ia IeuoBl
IavGlved in ...mer 1IPOJ11

87

Oddl rado
195 perœat confidence

inten'aii

1.8 ( 1.4, 2.3J
0.6( 0.3, 0.9]
1.6(1.1,2.3)
1.411.1.1.9)
1.8 1LI, 2.0)
1. 1 11.0. 1.1)
0.5 ( 0.3, 0.9)

*1.9(1.0,3.5J

Oddl ratio
195 perœat confidence

inten'aii

1.8 ( 1.3, 2.6)
2.2 ( 1.0, 4.8)
2.9( 1.0, 8.3)
LIlLO, 1.1)

Global aull: Bda ; 0
-2 LoI L ...tistic

(laterœpt only,
intercept aad eo,'ari.tes)

499.497 - 430.782 =68.715
8 degrees of freedom

p = 0.000 1

Global aull: Bela =0
-2 Log L "atime

(Intereept only,
intercept and eov.riates)

237.628 - 203.953 = 33.675
4 degrees of freedom

p = 0.0001

Score test ror
proportional &dd.

assumption

Nol applicable

Score test ror
propoJ1ionai oddl

Dlumption

Not applicable

Bralow ud Day
GoodIlellGfFit

Raidual Cbi....u.re
ltatiltic

18.2048
22 degrees of freedom

p =0.6938

Braiow and Day
Goodneu of Fit

Raidual Chi-lquare
ltatiltic

21.0574
25 degrees of freedom

p=0.6894



•
t) Girls (n = 190)

Correlata

Var of....reDIalt (1996)
PaR." are pllylkally Ktive
Para.. ofrer te esen:ille widl childftn
SeIf-etrIfKy to walklbike " cakh a ride
lavolved iD ....-.er sports
Lower % body fat (New.... CCluation)
• reached significance due to rounding
@ DOl significant al an alpha 0.05

88

Odds ratio
19~ percent confidence

inten'al)

1.5 ( LI, 2.1)
2.01 1.2, J.J)

.I.J [ 1.0, 1.8)
@1.9( 0.9,3.9)
·'.0 11.0. 1.11
·0.6 (OA. 1.0)

•
Global null: leta = 0

-1 Log L Il.timc
(lnterupt only,

intercept and cO\'ariates)

257.279 - 224.177 = JJ.I02
6 degrees of freedom

p =0.000 1

Score test for
Proportion" odds

as.mplion

Not applicable

•
Braiow and Day

Goodaeu of Fit
Raidual Cbï-lquare

stad"

19.2688
23 degrces of freedom

p=O.6K55
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Table 12:
Adjulted oddl ratios and 95 percent confidence intenals for correlates of physical activity in Mohawk elementary scbool childRu,
KSDPP, 1994-1997Iordina' respoose 'very active', 'active', and 'inactive')

g) AU Children (0 = 383)

Col'ftlatel

Year of -.eUlftlllelll (1996)
Galder (male)
Olcler.
Palau 8ft phylically .ctive
Paftnu ellCOUrqe pbylical actirity
SeIf-etrlCacy to walklbike 1/ catcb • ride
Su...r sport. i.volvement
Watch liUle Lv. OB Sa..rday aftel'llOOll
Lower petee.t. body rat (New...,
1989)

h) Boys (n = 193)

Corrdata

Year of meuure....t (1996)
Older.1e
Enrolled i. le.... Il 1
Leuoas
Su...r IPOrtl involve.ent

89

Odds ratio
193 perœnt confidence

interval)

1.711.4.2.1)
1.7 ( 1.1. 2.7)
0.7 ( 0.6. 0.9)
1.6 ( 1.2. 2.1)
1.3 ( J.O, 1.7)
1.8 ( 1.1, 2.8)
1.1(1.0, LI)
0.8( 0.7, 1.0]
0.7 ( 0.5, 0.9)

Odds ratio
195 percent confidence

iD.enal]

1.7(1.3. 2.2)
0.7( 0.5,0.9]
2.0 ( 1.1, 3.6)
2.8(1.3, 5.9)
1.1 ( 1.0, 1.11

Global Dull: &eta = 0
-2 Log L ..atiltic

(Interœpt oilly,
interupt and em'ariatel)

836.858 - 730.949 = 105.908
9 degrees of freedom

p =0.0001

Global Dull: &et. = 0
-2 LoI L ....ime

(1D.erupt only,
iDterœpt ad covariata)

423.123 - 370.779 = 52.344
5 degrees of freedom

p = 0.0001

Score test ror
proportion" oddl

au.mption

9.6531
9 degrees of freedom

p =0.3793

Score lat for
propoJ1iouai odd.

..sumption

1.6338
5 degrees of freedom

p -= 0.8971

Braiow ..d Day
Goodaeu or Fit

Raidual Cbi....uaft
statistic

22.1951
21 degrees of freedom

p=0.3883

Braiow ad Day
Goodneu 01 Pit

Raidual Chi-square
statiltÎc

18.8151
24 degrees of freedom

p =0.7618
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i) Girls (n = 190)

Correlata

YarofBleBlreBlal. (1996)
'aft••• are plly"''' lletive
'aratl ClIC..... phylical .ti'ity
'amu offer to cKcrcillC ",i." childftD
SeIf~lCacy to .."lU biIœ 1/ catch. ride
s..-.er apo.... i.voh'clllcnt
Lowcr pel'œlltaF bod)' fa. (Newman,
1919)
• reached significance due to rounding

90

Odds ratio
19S percent confidence

inten'all

1.8 ( 1.3, 2.4]
2.01 1.3, 3.1]

·1.4 ( 1.0, 2.2]
·1.3 11.0, 1.8)
·1.810.9,3.6]

1.1 ( 1.0, 1.1)
0.5 ( 0.3, 0.8)

•
Global null: Beta;; 0

-2 Log L Ilatimc
(lntereept only,

intercept and co\'ariates)

400.764 - 342.812 = 57.953
7 degrees of freedom

p =0.0001

SCore test for
proportion" oddl

usumption

10.1297
7 degrees of freedom

p=0.1813

•
Braiow ud Day

Goodllal of Fit
Residu" Clli-lquaft

stadltic

17.4467
22 degrees of freedom

p = 0.7382



•

•

•

Discussion

The objective of this study was to determine the frequency ofphysical activity and

correlates ofphysical aetivity in Mohawk elementary school children. The frequency and

correlates of physical activity, limitations ofthis study, a brief discussion of variables not

assessed in this study, and the conclusion of tms study are presented in this section.

4.1 Freqllency ofphysical tlctivity

This study found that 29.8 percent of children did less than 2 activities per day,

33.4 percent of children did between 2 and 4 activities per day, and 36.8 percent of

children did 4 or more activities per day. The Healthy People 2000 objective is that by

this year at least 30 percent of people aged 6 years and aider will he participating in

recommended levels of activity and no more than 15 percent will be inactive (46). If

children who did less than 2 activities per day can be classitied as 'inactive', roughly 30

percent of the children in this study were inactive. However, if doing less than 1 activity

per day constitutes physical inactivity, then 13.5 percent (11.4 percent for boys and 14.7

percent for girls) of the children in this study were inactive. Since the Surgeon General's

Report of Physical Activity and Health (1996) detines inaetivity as performing no light,

moderate, or vigorous aetivity during the week preceding the survey (46), a conservative

definition of inaetivity for this study is less than 1 aetivity per day.

These results indicate that both objectives for activity and inactivity have been

reached in this population. Despite this, children constitute the most physically active

segment of a populatio~ and physical activity levels generally decrease with age,

therefore it is unlikely that these objectives will continue to be met in older age groups.

Since shifting the distribution of health-related charaeteristics within a population may

result in predictable changes in the prevalence of related disease (191), then augmenting

the frequency of physical activity in ail children, inactive and active, will reduce the risk

for the development ofobesity and diabetes in this age group.

4.2 Corre/lites ofpllysical activity

The most consistent correlate of physical aetlVlty was year of measurement.

Children who were measured in 1996 were 1.5 to 2.0 limes as Iikely to be more active
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than children who were measured in 1994. Since it has been previously shown that the

increase in average physical activity cannot be attributable to the intervention (180), the

significance of this correlate is either due to a secular increase in physical activity in the

Mohawk population, and/or that the taking of the anthroPQmetric, questionnaire, and

eardiovascular titness lests eonstituted an intervention in itself. Year of measurement was

also the only correlate that was simultaneously correlated with physieal activity (Tables

12fand 13h).

In this study aider boys were 0.7 times more likely to report the highest category

of physieal activity as younger boys. This relationship disappeared in the logistie

regression tables when 4very active' and 'active' boys were contrasted with 'inactive'

boys, meaning that age better distinguished between the 4very active' and less active boys

than the 'active' and 4inaetive' boys. Similarly, boys were 1.7 times more likely to report

higher frequencies of physical activity than girls, and this relationship disappeared in the

logistie regression tables when the children who were active were contrasted with the

"inactive' children. From this, being an older boy, or being male were better carrelates

for being 'very active' than they were for lower levels.

Interestingly, being enrolled in school #1 and school #2 approached or were

signifieant for severallogistic and ordinal regression tables. Specifically, boys enrolled in

school #1 were 2 limes more likely ta be more active than boys enrolled in school #2.

This relationship was not found for girls. If the school of enrollment as a correlate of

physical activity was merely a refleetion of the potieies and activities of the school, then

this effeet might have shown with girls too. Schools eonstitute an environment that is

external to the family. The faet that significant carrelates for boys were enrollment in

school #1, enroUment in tessons, and involvement in summer sports May suggest that

boys were influenced by community influences more 50 than family influences.

AJong these lines, girls whose parents are physically active were 2 times more

likely to be active than children whose parents were not as active. The item, "Parents

otTering to exercise with their children", was also a correlate which approached

significance in girls. Given that there were no other significant correlates besides year of

measurement, these results support the contention that the frequency of girls' physical

aetivity is influenced the most by family factors. For instance, Stucky-Ropp and
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DiLorenzo (1993) found that the physical activity levels ofSth and 6th grade girls (n=121)

were significantly influenced by parental levels of physical activity. On the other hand,

the physical activity levels of boys (n=121) in this same study were significantly

influenced by the physical activities and support of bath their parents and friends (96).

Similarly, in a study of 9th and Iith grade students, Zakarian et al. (1994) found that

significant correlates of vigorous activity for girls included family support while

correlates for boys included friend's support (99). Gottleib and Chen (1985) cite that

teachers have been found ta be more important in influencing the activities of boys and

family influences have been more important for girls (56). Furthermore, these authors

contend that because exercise and sport have been sex-typed as masculine and boys have

more salient models and reinforcement for exercise, parental modeling may be especially

important for girls (56). It seems that boys may have a larger supportive network for

physical activity outside of the family than girls.

The parental influences in this study were categorized as modeling, enacted

support, and verbal support. Though the enacted support item, 'parents offering ta

exercise with their children' approached signiticance for girls, neither of the two items

assessing verbal support (parents encouraging or telling their children to be active) were

near significance. Sallis et al. (1992) propose that more concrete fonns of parental

support rather than verbal prompts are needed ta influence physical activity (129). On the

other hand, parents encouragjng activities and telling their children to be active had

significant unadjusted odds ratios when these items were assessed as interaction terms

with measures of body composition. That is, the relationship between verbal forms of

support and levels of activity was not the same for difTerent levels of overweight.

Perhaps overweight children might be less active with increasing amounts of parental

encouragement because they feel that they are being nagged to be active.

In this study, the indicators for physical titness and television viewing habits were

not found to be significant correlates of physical activity frequency. The simple

correlation between physical aetivity and physical titness in most studies are moderate at

best (58). In this study, the simple correlation between physical titness and physical

activity was not significant at an alpha of 0.10, thus it is not surprising that physical

titness did not emerge as a significant correlate. Sallis et al. (1992) explain that physical
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titness might not be an important influence on physical activity levels because aerobic

power per kilogram of body weight remains stable throughout childhood while levels of

physical activity decrease (58).

With regards to television viewing habits, this study found that 25.6 percent of the

children watched 4 to 5 programs, and 27.4 percent watched more than 6 programs peT

day. Since we cannat be sure whether 1 program is ~ an hour or a full hour, the units

were converted to 4hours oftelevision per day' using a standard 45 minutes per program.

Accordingly, this study found that roughly 'A of these children watched an excess of 4

hours of television per day. Andersen et al. (1998) report that 26% of US children watch

4 or more hours of television per day (114), which is comparable to our estimate.

However, despite the fact that watching television reduces the opportunity for children to

be active (58), viewing habits did not emerge as significant correlates of frequency of

physical activity in this study. A simple graph where numbers of television programs

watched was platted against physical activity showed that children who watched between

2 and 3 programs per day were the most active. A positive relationship between

television viewing habits and physical activity was also found by Myers et al., (1996).

These authors suggest that children who are active may remember their activities,

including their sedentary ones, better than less active children (75).

The KSDPP items measuring self-efficacy were derivations of items from a

previous study. Two of the four items had to be excluded trom this study because they

did not have enough variability and did not meet sufficient face validity. The remaining

self-efticacy items did not emerge as signiticant correlates of physical activity frequency.

ln their study of 5th and 6th grade students, Stucky-Ropp et al. (1993) state that

shortcomings in their assessment and children perceiving that being involved in activities

is not a difficult task contributed to the inability of self-efficacy ta emerge as a significant

predictor (96). Bandura (1996) cites that a limited scope of self-efficacy assessment,

faulty assessments of self-efficacy and the related behavior, discontextualized global

measures of self-efficacy, and long temporal disparities between the assessment of self­

efficacy and action are among sorne of the reasons for the generally poor ability for this

construet to explain and predict behavior (152).

94



•

•

•

In sum, more predictors were identified in boys than girls, suggesting that there

are other factors that influence physical activity relevant to girls who were not assessed in

this study. Despite this, the correlates of boys were interpreted as being more

community-oriented while the correlates for girls were more family-oriented. These

results suggest that girls need more support trom their families to be involved in physical

activities (89).

4.J Limitations ofthe slIIdy

Potential limitations of this study can be understood in tenns of internai and

external validity. Internai validity, which is the validity of the conclusions as they pertain

to the actual subjects in the study, is a necessary prerequisite of external validity, which is

the validity of the conclusions as they penain to people outside of the study population.

4.3.1 Internai Validity

Three general types ofbiases, which can compromise the internai validity of study

results, are selection bias, information bias, and confounding

1) Selection bia!: KSDPP sought to arrive at a comprehensive sample of Mohawk

elementary school children from Kahnawake and Tyendinaga. Though participation was

high, with rates consistently over 85 percent, it is possible that the responders were

different from the non-responders. A subjective evaluation in 1994 of the obesity levels

of the students who did not till out the questionnaire by nurses with KSDPP round that

the respondents were not more or less overweight than the non-respondents (Serge

Desrosiers, KSDPP, personal communication). There is no other information available

about the non-responders ta further assess selection bias.

1) Information/ measuremeot bi.s: the sample size and measurement of the dependent

and independent variables were potential sources of measurement bias.

a) sample size: there were 1066 crude observational units in the KSDPP data set

(1994 to 1996). Since students in grades 4 through 6 tilled out the KSDPP questionnaires

on their own while younger students tilled them out with the help of their parents, and

since the physical activity assessment was derived from this questionnaire, the

observations of students trom lit to 3rd grade were excluded to control for the potential

measurement bias that would have otherwise occurred. This procedure effeetively halved
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the sample size available for analyses. To augment the sample size, the data was used in

its cross-sectional rather than longitudinal fonn, and data from the 3 community schools

were collapsed. A similar procedure was done in the Child and Adolescent Trial for

Cardiovascular Health (CATCH) (1991-1994) where the data of two separate intervention

groups were pooled when no significant differences were observed between the two

groups (67).

The sample size resulting from these procedures was 383, in which 190 were girls

and 193 were boys. With approximately 30 potential correlates and an alpha of 0.05, this

study had a power of0.80 to deteet medium sized effects of the correlates on frequency of

physical activity in a gender stratified analysis (179). Despite this, there were still

problems associated with the smaH sample size, which were manifested as 95 percent

intervals with an unusually large range, correlates that were close to but did not reach

signiticance, and ordinal regression models that did not adequately support the

proportional odds assumption. These problems were mostly encountered in the stratified

analyses for girls. That is, the proportion of girls who were 'very active' (29.5 percent)

was smaH compared to boys (44.1 percent), which resulted in low counts in the many of

the cells associated with the 'very active' activity category.

The limitation associated with using the cross-sectional rather than the

longitudinal form of the data was that the temporal relationship between physical activity

and the explanatory variables couId not be examined. The study design, for instance

could not discem whether children who are involved in school sports teams are involved

because they are generally active, or if children are physically active because they are

involved in school sports teams.

b) physical activity assessment: this study aligned its dependent variable,

frequency of physical aetivity, with the recommendation by Simons-Morton et al. (1990)

that children should participate in at least two 100minute bouts of moderate to vigorous

activity per day (78). The physical activity checklist used by KSDPP asked children to

mark activities that were 15 minutes or longer in the past week. Two checks on a given

day, roughly equal to 30 minutes ofphysical activity, was the conservative estimate used

to indicate whether the child had participated in recommended levels of aetivity for that

day. However~ the KSDPP checldist yielded a frequency score that does not include an
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indicator of intensity, therefore we could not he sure if the children were getting adequate

levels of'moderate to vigorous' physical aetivity, as recommended.

Sallis et al. (1993) explains that aetivities of the Weekly Activity Checklist can be

weighted by standard metabolic equivalent values to give an indicator of the relative

intensity of the total activity during the week (181). Though weighted aetivity scores

would enable children to be classified according to whether or not they attained

recommended amounts of'moderate ta vigorous' aetivity, this study restricted ilS analysis

of the checklist to frequency counts ta control for the bias of classifying boys as being

more intensely active. Briefly, Table 3 shows that for those aetivities of the KSDPP

checklist in which boys and girls differentially participate, the metabolic equivalents

associated with the boys' activities seem to be higher than those of girls' activities. A

more comprehensive list of activities in which the activities of boys and girls have

comparable intensities would enable children to be classitied according to the intensity of

their activities without such bias.

Misclassification also could have occurred with regards to the assumption that an

unfilled cell on the physical activity checklist corresponded to the child not having done

the activity in question on that particular day. However, if sorne children had the

tendency to Ilot read the questions and/or not complete the questions, then the resultant

blank in the cell would correspond to a missing value rather than not having done the

aetivity. This assumption served to misclassify sorne students as inactive, and resulted in

the correlates of inactive and more active children being more similar, which would

reduce the etTects of interest in this study.

Recall bias, another potential source of measurement bias, occurred in the

assessment of the frequency of past week aetivities. That is, participation in more

organized forros of aetivity are more likely to be recalled than participation in

spontaneous forros ofactivity. The third column of Table 3 illustrates that sorne aetivities

are participated in more by one gender than the other. Of the activities in which

participation by boys and girls ditTer, the activities of boys are more organized than girls

i.e. lacrosse, football, hockey, and boxing versus tag, hop scotch, and skipping rope.

From this, boys are Iikely to be classified as more active when using tbis checklist.
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Another potential source of information bias occurred with the misclassification of

the children's physical activity levels based on their activity frequency scores. Children

whose scores were at or near the cutotf points~ Le. 14 and 28 bouts of activity to

ditferentiate ~inactive', 'active', and 'very active' children, could have been placed into

an invalid activity category. The resultant misclassification made the activity categories

more similar, which served to underestimate the effects under study. Aside, though

changing the dependent random variable from a continuous to a trichotomous fonn

reduced its variance, this procedure bypassed the problems associated with a large skew

in the distribution of the scores in their continuous form

c) assessment of potential correlates: translating psychosocial concepts into

tangib!e forros Iike questionnaires is a resource-intense endeavor requiring the enlistment

of researchers weil versed in the relevant theory. Time and budgetary constraints have

forced moderate-sized physical activity behavior studies ta opt for tools that have not

been formally validated to assess constructs of interest. Since the psychometrie

properties of the items used to assess parental suppo~ self-efficacy, involvement in

community sports, and television viewing and video game playing habits in this study

were never formally assessed~ the use of non...validated tools were a source of

measurement bias. To compensate, each item was assessed individually and summary

scores were not used in the final analyses of this study. This procedure increased the

number of potential correlates entered into the multivariate analyses, which reduced the

power ofthe study to detect significant correlates within the given sample size.

Social desirability bias, a final source of information bias, occurs when the

responses of individuals in a questionnaire are influenced by what they think the

investigator or other people would expeet to learn from their response (175). The

association that overweight children were more Iikely to be active than children who were

not overweight suggests that either this association is true, that the overweight children

inflated their physical aetivity frequencies by checking otT too many cells, or that the

children who were not overweight checked off too few cells. In their report of physical

activity and fatness among children in the NHANES msurvey, Andersen et al. (1998)

report that boys who were the MOst vigorously active had the highest BMIs, and boys

who were only vigorously active 3 limes or fewer per week had the lowest (114). Though
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these authors did not elaborate, this finding might simply be due to the boys having a

higher proportion of lean muscle tissue.

3) Confounding: sinee 20% of ehildren are expeeted to experienee the onset of puberty

byage Il (67), sinee girls develop into adolescence at an earlier age than boys, and since

adolescence is marked by both physiological and psychosocial change, gender was

expected to confound the relationship between physical activity and several of the

potential correlates. As an indicator of maturity was not included in the KSDPP design,

eomparing the results of the stratified and non-stratified analyses eontrolled the

eonfounding effects of gender. The gender stratitied analysis revealed that boys and girls

are differentially influenced by community- and family-related variables.

4.3.2 External validity

Since the purpose of this study was to assess corcelates of physical aetivity in

Aboriginal children, the signiticant correlates are not directly applicable to the general

population. To facilitate univariate comparisons with the general population, indicators

of overweight and physieal titness were age- and sex-standardized using eutotT values

derived from NHANES II (192) and the FITNESSGRAM (1987)(184,185), respectively.

Furthermore, the eutoff values for physieal aetivity were aligned with published physical

activity recommendations for children. Comparing these results with those of the general

population suggest that the Mohawk ehildren of this study are not very different from

other children.

The result in which year of measurement was found ta be a signifieant coerelate of

physical aetivity poses a potential limitation to the external validity of the results. That is,

repeated measures using the same instrument might have resulted in students learning

about the instrument and answering questions ditTerently in subsequent assessments.

This might have atTected the relationship between physical aetivity and other variables.

Such an effeet would not be seen in students who are being measured for the tirst time.

Sinee there were ooly two measurement sessions, two years apart, the effect of repeated

measures on the relationship of interest and the external validity of the results is likely ta

be minimal.

Insofar as external validity with other Aboriginal populations is eoncerned, other

physical and social environmental factors must be considered. For instance, communities
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that experience a calder climate, greater isolatio~ fewer physical aetivity resources, and

greater access to television might flnd differing influences on children' s physical aetivity.

In their study of the geographical distribution of diabetes among Natives in Canada,

Young et al. (1990) found that the distribution is determined by both genetic and

environmental factors. These authors found that communities situated in south-eastem

Canada that are proximal to large urban centers and whose inhabitants are of Iroquoian

and Algonquin speaking linguistic groups have the highest diabetes prevalence rates

(193). Since Kahnawake conforms to ail these specifications, the extemal validity of

these results May be extended to Native communities that have similar attributes.

4.4 Corre/ales Ilot assessed
~

Since the objective of KSDPP was not to assess correlates of physical activity in

elementary school childrel\ several potentially interesting variables were either not

assessed or sufficiently detailed to a1low for a more comprehensive analysis of correlates.

Of the physical activity determinants listed in the Background section of this dissertation

and suggested in Social Cognitive Theory, the influence of community-prevalent values

on the sociaHzing of children into sports and activity is an important consideration.

For instance, the salient 'masculinity' of Kahnawake and its effects on the

children' s physical activities can be alluded to by a brief accounting of community

organized activities and events. First, there are numerous organized physical aetivities in

which children can participate. Lacrosse, hockey, wrestling, tae kwon do, boxing, golf,

softball, figure skating, paddling, swimming, and school sports are the most popular

organized activities in the Kahnawake; most of them are traditionally masculine sports.

Though there are girls participating in sports Iike lacrosse, hockey, wrestling, and tae

kwon do, they largely do not continue with these sporting endeavors into adolescence.

Thus, in adolescence, there are fewer activities available for girls than there are for boys.

Second, the emphatic community support for lacrosse, wrestling, boxing, 'Tougb Guy'

competitions, and 'Gladiator' fundraising events, most of which are participated in only

by males, May reinforce the value that sport and physical activity is a more masculine

endeavor.
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Garcia et al. (1995) cite that an "absence ofa highly athletic self-schema, low self­

estee~ low perceived health status, and a behavioral history of minimal exercise, taken

together, may make girls more vulnerable than boys to the scarcity of exercise role

models and the lower level of social support for exercise" (89). From tbis, community

raies models, pervasive community attitudes towards sport and physical aetivity, personal

attitudes towards being active, and perceived norms and desire to conform to perceived

norms are sorne psychosocial variables that might be considered in further assessing

correlates ofphysical activity in Aboriginal communities such as Kahnawake.

4.5 Conclusion

The frequency of physical aetivity and the correlates of physical activity were

identified among children in grades 4 through 6 in the Kahnawake and Tyendinaga

Mohawk communities. These results suggest that these children are as physically fit and

active as other children, but are more overweight. Boys are also more active than girls

are. The year that the children were measured was the most signiticant correlate

independent of the intervention, suggesting that the aet of being measured was an

intervention in itself. Significant correlates for boys were younger age, enrollment in a

particular school, enrollment in lessons, and involvement in summer sports. Parents'

being physically active was the only significant correlate for girls while parents otfenng

to exercise with their daughters approached significance. Fewer correlates identified in

girls suggested that there were other relevant variables not assessed in this study. In su~

boys seemed ta be more influenced by community-oriented variables while girls were

more influenced by family-oriented variables. These results emphasize that community­

prevalent values atTecting the physical activities of children, especially girls, should be

explored.
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In-Class
Student Questionnaire

(Grades 4 • 6 )

Kahnawake
Schools

DlabCI.s
Prevention

ProJect

1996

.. Thl. questionnaire 1. about I8Ilng and exercl...

.. Do not wrlte ln the gray Ihaded ar...

.. FIII out th. Identification Action on thla page.

.. For confldenUallty r.lon., thl. front page will be detached whe" a proJect I.D.
number will be •••Ignecl.

IdenUflcation Section

8chool: Q Karonhian6nha r:J Kateri (J Quinte Mohawk

Studlnt MIme: _

Date of Blrth: __ 1__ 1__

CI•••: _



I!t .,

131 2·-.

'_11_1'_'
I.e

i_J 1_1
9·10

1_11_1
11-12

1_11_1
13-14

1_11_1
15..18

1_11_'
17·18

1_11_1
19-20

.Donat
Wrïte·.rê

____ , 1_-

-_./ . ,_.,.......: .. ' ............

CO·Kat.rl a ·:QuinteMohaWk

Ptol-et'I.y.r: .3

.. ,-.;." ", ,"

.; ",' .. '

"", '-.

Pl.... glv. the tollowlng Information by pI.clng
• check (II) bellde the .n.w., that 18 true for you.

STUDENT QUESTIONNAIRE (GRADES 4-6)

The,. are no rlght or wrong anewers to the questions.
Just Indlcate whatever 18 true for vou.

"":'-;<:::;.:

1_1
21

Do not write
on this page

I!I
22

•



PI... glve the followlng InformBtlon by pl8clng
• check (e') "IIde the anlwer that 18 true for vou.

DO 'nit'
Writ....

CI 6

1.18 Vouer.lngr"':

Q 4 CI 5

1.1b Vou are a:
Q Girl
a Boy

1.28 How rn8ny brothe,. and ...terl do you have?

,_,
26

• Other (specify): _

• Other (specify): _

CI 3
CI 6

CI 3
CI 6

CI 2
CI 5

a None
Q 1
a 4

1.2b Indleate your blrth orcier (for example, flrat barn, second barn,
thlrd barn, etc.)

Q 1 Q 2
Q 4 a 5

TELEVISION VIEWING AND VIDEO GAMES

1.3 On Ichoal daYI, you ulually watch:

CI 6 or more TV programs a day
CI 4 or 5 TV programs a day
CI 20r3TVprog~msaday

CI 1 TV program a day
Cl 1don' watch TV on school days

1.4 Usuelly. you play video gemee Ilke Nlntendo, 88ga or Gameboy:

Q Everyday
(J Several times a week
CI Rarely
CI 1never play video games

1.&11 On S8turclay mornlnp, you ulu8lly ._tch tllevilion or video calsette.:

(J Ail moming
Q most of the moming
[J Part of the moming
Cl 1don' watch TV or video cassettes on Saturday momings

•

'_1
21



. Donot.........

1.Sb On S8turday .nernoonl, vau usuelly watch 'elevillan or video
ca...ttes:
Cl AIl aftemoon
Cl Most of the aftemoon
Cl Part of the aftemoon
a 1don' watch TV or video cassettes on Saturday afternoons

PHYSICAL ACTIVITY

Check the re8pon8e (-')

1.6 Daes one of yaur parents or gu.rdl8ns do physlcal 8Ctlvlty or play
lporta:
Q Rarely or never
a Sometimes
Cl Often

1.7 0081 one of your parents or guardl.ns 'ell vou to be phY81cally
active or to play Sportl:

Cl Rarely or never
Cl Sometimes
Cl Often

• Which one(s)1 _

Baseball team
Lacrosse team
Swimming team
Paddling club
Golf Team
SoccerTeam
Gymnastlc Club
Other sports team

'_'38
'_'37
'_138

'_'38
'_140

'_'41
I_'u

'_'43,_"_,
44-45

~
,_"_,
34-35

•

1.88 Sinee the beglnnlng of the school ye.r, have vou Jolned a sports
team?

(J Ves
a No

1.8b .....t IUmmer, dld vau belong to .:
Ve.
a
a
Cl
Cl
Cl
Cl
Cl

•



1.1 Sinee the blglnnlng of the lehool y.., dld vou take any I••aona
Ilke awlmmlng, dance, bIIllet, gymnaetles, tee kwon do or Judo?

Cl No
Cl Yes. How many hours a week did you practiee this

activity?
hours.

Mark a check (~) to show whlch day.
you dld thl. actlvlty

1.10a Thlnk about actlvltl•• you dld 1'" WMk trom Monday to Sunday.
For ..ch day you .-rtlclpated ln a gym clas. al school. mark a
check (.1) to lIIow whleh day. you dld Il.

ActlVlty
\',', dlll • 'J dur

r.l if 1dl)' 111" .1.1)
II.IY

1t III l' 11.1) f r III.IY
d.IV

'J II rld.IY

Gym class at school

1.10b R.ad the acUvlty ln the table and thlnk about th. actlvltl.. vou dld
IlIt w.k from Monda, to Sunclay. Merk. check (.1) to Ihow
whlch day. 'ou dld thl. acUvlt, for 15 mlnut•• al a tlme or more
out... of lChooi hoUri.

Actlvity
\',' Il! I" C),'!II!

r.l dld.IY 1111 Il'1
d I~'

1 11111' il. 1\ f Iid IV
d.l','

'JLlnd,I)'

Walk

•



Donat.........

1.1OC A..d ..ch Iellvlty ln th. table Ind thlnk about the lettv'tl•• Vou
dld 1•••Mk from Mondaly to Sunday. Mlrk 1 check (.') to show
whlch clay. you dld Iny of th... letlvltl•• for 15 mlnut•• al • tlme
or more outlldl of 1Cb0Ql bOUri.

Actlvity
\ ') l ,1 (1 \ , '-l,lllJf

f.1, JI lt 1 1Y 1Il' 'd IV
li IV

1hl!! '.d.IY f Iid IY
II.IY

~IJfld 1)

Do not put • check (.') If you cid thl. act.vlty al 8chool dur'ng gym cl•••

Bicycling

Swimming

Jogging

Golting

Roller skating 1btading

'_'51
'_'51
'_'

53

'_'54

1.1Gd Aud uch Iellvlty ln th. table end thlnk Ibout the Iellv'tl. VOU
d'd 1••WMk trom Monday to Sunday. Merk 1 check (.') to show
wh'ch clay. vou d'd the.. let'vltl•• tor 15 mlnut•• " a tlme or
more QUllldI of BAAl hoUri.

Activlty
\';, li Il' • "'.dIH

r.1"IIlIIY 'LII ·,d.IY
d IV

111111 ,d IY 1 1I.J IY
d.IY

~IJIIlI.IY

Do not put 1 check (.') If vou dld thl. ICIlvity Il Ichool durlng gym cl•••

Skipping rope

Lacrosse

Skateboardlng

Basebal" Softba"

Bali games

Soccer

•

,_, se

'_'57
'_'58
'_'51
'_180



In-C.... ' Sbldent queatlonllll.... (GI1ICIII 4~)

Donat
wrlehlN

1.1Ge A.ad ..ch aetlvlty ln th. t8b1. and thlnk about the aellvltl•• vou
dld lut•• from Monclay to Sunday. Mark 8 check (.1) to show
whlch day. vou dld thl. eetivlty for 15 minute. at • tlme or moreQut.,. gf IcbOQl bOUrl.

Activity
\'/, 1 j 1It , ~,ilIJI

f."'II,j l'y' 111 1 ' .11'1'
d IY

l hlll"ILIY f r Id.!)'
d,IY

l.) li III L l 'y'

Do not put • check (.1) If vou dld thl. aetlvlty lit Ichool durlng gym cla.1

Skating

Basketball

Footbalvrouch football

Jazz ballet

Aerobic Dance

Social Dance

Activity
\'; l ,j r Il •

f Ild,IY
~). J! Il r

f.l"lld,IY Till ·,.J.IY l tllJI ',d.IY ~ljlld.IY
d,IY d.IV

Running games (Tag)

Play outsidefn the stree

Boxing 1Wrestling

Judo 1Karate

Hockey 1Bali Hockey

Hopscotch

Bowling

Gymnastic

•

1_'88

1_1 87

1_188

1_'74



Do_ .
wrlteherii

PART 2
Pl.... glv. th. followlng Inforlnltlon by placlng

a check (/'> bellde the anlw., that 18 true for you.

Mark ont, one check <-')
for ..ch of the food Iteml IIsted below.

WHAT HAVE VOU BEEN EATING?

2.18 Durlng the IH"t .1Ik, how otten dld you ut the followln9 fooda?

Milk (Includlng in cereal)
Cheese
Yogurt

lee Cream

1
o

1_176
1_177
1_1 78

1_1 79

Vegetables (raw or cooked)

V etable juice (V-8. tomato julee. etc.)
Green salad or lettuce
FNit (orange. apple. b&nana. grapes. etc.)
FNit julee

1_1 80

1_181
1_182
1_1 83

1_'14

'_'
85

1_1 88

IJ87

1_188
1_1.·

•
Bagel

White Bread

Brown Bread

Rice
Potatees



I.e.... ' 8'udelll queatlon..... (G.....U)

Donat......,.

Pl.... glve the 'oIlowlng InforlNltlon by plaelng
a check (.1) bel'. the anlwer that Il true for you.

M.k only one cheek (tI')
for ..ch 0' the fooclltema Illted below.

2.1b Durlng the palt .Bk, how otten dld vou lat the followlng fooda?

Cookies
Oonuts. cake. or pastries
Crackers
Croissant or sweetrolls

1_180
1_' 81

1_1 92

1_1 93

High fiber cereals (Oatmeal, bran)

Sweetened cereals (8 rC . t Fruit Loops)
Grain cereals (Com Flakes. Cheerios)

Pancakes
French toast or waffles

1_194
1_185
1_1·98

1_1 87

1_1 18

I_ID
1_1-

LJ­
1_lu

1_11er

I_'H
1_11CD
1_1101
I_,mGra

•

Peanut butter

Combread

Muffin

Tortillas

Salad dresslng or mayonnaise

Jam or syrup

Sodas or Soft drinks (Coke. Pepsi, Diet-Pepsi)

Cand or chocolate bars



1...cIMa'Student questionnaire (Gnldea M)

Do not­.........

Pl.... glve the followlng Information by pI.clng
a check (.t) bealde the anlwer that Il tru. for vou.

M.k only one check (.t)
for .ch of the food Iteml Illted belo..

2.1c Durlng the pIIl WMIL howotten dld you ..t the follo.lng food.?

Baked beans or chili beans
Spaghetti. macaroni, or other pasta
Eggs
Pork (including chops or roast)

Pizza

Hot sorP 0

Hamburgers
Bacon or sausages
Cold cuts (salami, bologna. ham, pepperoni)

Hamburger steak (including meatballs)

Chicken or turke
Fish
Fried fish
Steak or roast beef

French 'ries or poutine

Fri n lik K n
Meat ie
Oum i s
Potato chips

•

'_10
'_10
'_1110
'_1111

'_1112
'_1113

'_'114
1_1115
'_1118

1_1117
1_11.
'_1119
1_1_
1_1121

1_1­
1_1 t:B

1_'.
1_1125
1_1&



ln- ela•• ' St""'t questionnaire (Gra" ...,

Donat
wrl......

PART 3
PI... glve th. one beat answer for vou.
It you don' know, chOOl8 -. don't know-•

Check on. "Ipon.. (~)

EATING HABITS, EXERCISE & FAMILY SUPPORT

3.1 Ar••etlv"l. Ilk. runnlng. wa.klng, blklng or playlng 8I)ortl good 1_1
for ,our hIe.th? 127

Cl Ves
Cl No
Cl 1don' know

3.2 Wh." you play or exercl... do vou thlnk that It Il better for ,our 1_1
h_"h If 'ou breath harder and your heart belta fa.ter? 128

Cl Ves
Cl No
Cl 1don' know

3.3 Whlch of the.. e.erel..s ma.a ,our heart but f.ste.t? 1_1
Q Walking

121

Q Running
Q Golfing
Cl 1don' know

3.4 How many tlmea a week should vou exerel..? 1_1
130

Cl At least three times a week
Cl Twiceaweek
Cl Once a week
r:J 1don' know

3.5 Do utln9 habita (food cholcel) Iffect your hea'th?
1_1
131

CI Ves
C No
a •don'know

•



3.8 A h_Hhy snack la:

CI Adonut
CI Fresh fruit
CI Potato chips
CI 1don' know

3.7 A h_Hhy lunch le:

CI Bologna sandwich, milk. chips. cookies
CI Hamburger, french fries. pickles. milk
CI Vegetable soup. egg sandwich, fruit, milk
(J 1don' know

3.8 le brown br.d (Ilke whole wheat, rye) better for your health than
white br.ad?

CI Yes
Cl No
Cl 1don' know

Below 1•• IIlt of thlngs people mlght do or say to someone who la
trylng to ex.cl.. regularly or eat healthy food.

Durlng the Dllt IIx mgathl, how often aameon. In your fIImlly
(perents, grendperent8, brothere, Illtera) dld the followlng?

For ..ch question, plea.. mark (.1) only one answer.
Glve one anlwer to every question.

my famlly (or member8 of my household) has:

3.9 Encouraged me to eat -h18lthy food-?

Cl Never
Cl Rarely
Cl A few times
Cl Often

3.10 Remlndld .... not to _Iunk food?

(J Never
a Rarely
Cl A few times
(J Olten

•

1_1
135



ln- C.... /Stuclent questionnaire (G..... 44)

For _ach question, pl...a mark (.J') only ona an.w.r •
Glve one anawar to evary question.

my famlly (or member8 of my household) has:

3.11 Compllmented me on changlng my ..tlng habits (or told me
sOI118thlng positive about the w.Y I ..t IIke "Keep upnt nw••r.
proud of ,ou-).
a Never
a Rarely
a A few times
Cl Often

3.12 Exerclsed wlth me.
Cl Never
Cl Rarely
Cl A few times
CI Often

3.13 Off.red to e••rcl.. wlth ....

Cl Never
Cl Rarely
Cl A few times
CI Often

3.14 Encouraged me to IXlrclse (-Are you golng to play outslde?-).

Cl Never
CI Rarely
CI A few times
Cl Otten

Do iIat·.........



ln- C.... I Stuclent que.tIonM're (0..... 4-1)

Donat
wrIIe"'ta

HOW DO VOU FEEL ABOUT...

Pl.... rate how aur. you .re that
vou C8I1 do uch of th•••ctlvltl.s.

Pl.... only one check (.1 ) for ••ch actlvRy.

3.15 Ho. aure .,. vou that you couId r••lly try to do ••ch of th. followlng
.ellvltle. regul.r'y, "glnnlng tomorrow, for al 1.... the next 81x
month8.

Activity
1 kno\'J LLlybo 1 kilo\')

1 CH) Il ot 1 c.ll1
1

1 C:ll1

1

Eat fruits instead of cookles or candies for dessert or
snack

Eat carrots or celery Instead of chips for snacks.

Eat plain popcom instead of chips.

Eat bread wlth little or no butter or margarine on It.

Eat whole grain cereals instead of refined cereals.

Est baked potatoes instead of french fries.

Drink low fat or skim milk instead of whole milk.

Walldng or bileing Instead of gettlng a ride ln a car.

Play outside after sOOool.

Play outslde on weekends.

Play outside Instead of watching TV or playlng video
garnes.

•

1..1
141



1

NUTRITION, DIABETES AND LIFESTYLE

5.1 To be ln good halth, 1. Il Important to ..t food. tram the four
food group. end to be phyllcelly active everydly?

a Ves
Cl No
a 1don' know

5.2 Whlch of the.. foode dOl' 001 beloog to any of the four food
group.?

CI Soda
CI Corn
CI Bread

5.3 A balanced meal hee et I_t one food from each of the four food
group.?

CI Ves
CI No

CI 1don' know

5.4 Dlabete. 1. the Deme of a dl..... whlch affects many Netlve
people?

CI Ves
a No

Cl 1don' know

5.5 What le the belt wey to try to prevent dlabete.?

Cl Watching T.V.
Cl Riding your bike
Cl 1don' know

S.8 Do 'ou thlnk thlt dlablta 1. a melor problem ln Kahn.w••?
C No
C Yes
Q Idon'know



I.e.... ' Student queetlonn.'re (G..... 4-8)

5.7 Auclng pacage labels can heou to flnd out more about th. nutrlents 1
a food?
Cl No
Cl Yes
Cl ldon'know

Do you have any comment. about thl. questionnaire or about the '_1
K8hnawlke SChools DII.t•• Prevention Projeet? 151

Do you have any suggestion. for actlvltle. or proJectl that can be 1_1
organlzed ln the .chool or ln th. communlty ta encourage people to 180

becOIM more phy.lcelly Ictlve or ta eat more healthy food?

•
Your contribution •• very much Ippreclated.

Thank you for your Mlp•



• Appendix D: NHANES 015111 percentïles (192)

a) Body mass index (weightlheight2)

Ale Girls' Value Boys' Value
S 16.9 16.8
6 17.2 17.1
7 17.6 17.7
8 18.8 18.1
9 19.9 19.4
10 20.5 20.0
Il 21.7 21.7
12 22.7 22.1

b) Subscapular skinfolds measurement (mm)

Ale Girls' Value Boys' Value
5 8.0 6.0
6 7.0 5.5
7 8.0 6.0
8 11.5 7.5
9 14.0 LO.5
tO 16.0 11.0
Il 16.0 15.0
12 15.5 14.0

• c) Triceps skintblds measurement (mm)

A2e Girls' Value Boys' Value
5 14.0 12.0
6 13.5 12.0
7 15.0 13.0
8 17.0 13.0
9 19.5 16.5
10 20.0 18.0
Il 21.5 20.0
12 20.5 20.0

d) Sum of skinfolds measurement (mm)

Aee Girls' Value Boys' Value
S 21.0 18.0
6 22.0 19.0
7 24.0 20.5
8 28.5 21.0
9 30.5 27.0
10 34.5 28.0
11 37.0 36.4
Il 36.3 34.0

•
ü



• AppeodiI m: F1TNESSGRAM values (lDinutes) (184)

•

•

Ale
5
6
7
8
9
10 +

Girls' Value
17
16
15
14
13
12

Boys' Value
16
15
14
14
12
11

ili



•

•

•

Correlates of Physical Activity Frequency in

Mohawk Elementary School Children
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