


" IHIHINIHIIIIIUINIIHI\)IHlil!IIH\IMIIMIIH!IHI

1559 3 1293 01812 7120

This is to certify that the

thesis entitled

PATTERNS OF SPORT PARTICIPATION AND
PHYSICAL ACTIVITY IN URBAN MEXICAN YOUTH

presented by

Shannon R. Siegel

has been accepted towards fulfillment
of the requirements for. -
1

Ph.D. degree in _Kinesiology

%(M/?@AM

Major professor

Date 0://9/?9

0-7639 MSU is an Affirmative Action/Equal Opportunity Institution

-~



LIBRARY
Michigan State
University

PLACE IN RETURN BOX to remove this checkout from your record.
TO AVOID FINES return on or before date due.
MAY BE RECALLED with earlier due date if requested.

DATE DUE DATE DUE DATE DUE

— I35 3 9 49
[T e

188 Cc/CIRC/DateDue.p85-p.14



PATTERNS OF SPORT PARTICIPATION AND PHYSICAL
ACTIVITY IN URBAN MEXICAN YOUTH

By

Shannon R. Siegel

A DISSERTATION

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY

Department of Kinesiology

1999



T PUrpod

2 love| of




ABSTRACT
PATTERNS OF SPORT PARTICIPATION AND PHYSICAL
ACTIVITY IN URBAN MEXICAN YOUTH

By

Shannon R. Siegel

The purpose of this study was to assess participation and motivation for sport,
and level and types of physical activity in urban Mexican school youth across
three socioeconomic levels. This study also considered current growth status
(height and weight) to provide an estimate of nutritional status (under- and
overnutrition) and to place the sample in a secular context. Approximately
1,100 Mexican school youth between the ages of 9 and 18 years participated in
a cross-sectional study involving sport preferences, motivation for sport, and
level of physical activity. Heights and weights were measured and the BMI
calculated for 1,085 subjects of the sample, and the females were asked their
menarcheal status. Older primary school and high school youth (n = 591)
completed surveys on sport and activity participation. Males and females
differ in sport preferences. Females appear to prefer individual lifetime
activities, whereas males seem to prefer sport activities. Reasons for sport
participation in urban Mexican youth are similar to those for United States
youth, with “fun” the primary reason for sport participation in urban

Mexican youth. Physical fitness and coaching issues also impact sport
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motivation. However, among reasons for dropping out of sport, urban
Mexican youth appear more concerned about their studies than United States
youth. Urban Mexican males are more ego oriented in their sport motivation
than females, while there is no difference in task orientation. Most males in
this study are in the active category of the PAQ-A, while most females are in
the inactive category. The very active category has the fewest representatives
for both genders. Younger males and females (9-13 years) are consistently
more active than their older counterparts (14-18 years). Urban Mexican male
sport participants have higher activity scores and self-perceived physical
condition than non-participants. Female sport participants have higher
activity scores, self-perceived physical condition and self-perceived activity
levels than non-participants. Sociodemographic and biological variables
account for 1% to 14% of the variance in sport participation status and
physical activity score. The BMI does not differ between sport participants
and non-participants, or between inactive, active and very active activity
categories. The prevalence of males 9-13 years who are at risk of overweight is
38%, and that for females 9-13 is 29%. The prevalence decreases with age. A
positive secular trend in size (stature and body weight) has occurred in

Mexico City youth between 1926 and 1998. No secular change appears in age

at menarche in urban Mexican females.



Copyright by
SHANNON R. SIEGEL
1999



Dedication

To my Dad and Mom,
who taught me that life is
what I make of it, and if I can
imagine it, I can make it happen.



ACKNOWLEDGMENTS
First and foremost, my thanks go to Maria Pefia Reyes and Eyra Cardenas
Barahona for their help in my quest for a dissertation, and for their
hospitality in Mexico City. I am also greatly indebted to many professors and
students at ENAH: Denise Lambaer Urrutia, Martha Hurtado Santoyo, Aida
Pérez Cardenas, Hugo Torres Lopez, Marcela del Olmo Ruiz, and Arturo
Goémez Serrano. Without their help, I would not have a dissertation. I also
thank all of the grade school and high school students who were my subjects,
and my appreciation goes to their teachers for their patience and graciousness
when we disrupted their class lessons. An abundance of thanks also go to my
advisor Dr. Robert Malina, for working with me throughout my graduate
career, and helping me find the focus in work that I truly enjoy. Thanks also
to my committee members Dr. Crystal Branta, Dr. Martha Ewing, and Dr.
Sharon Hoerr for their help and support during the process. And to all my
friends both here at MSU and elsewhere who helped me survive Michigan
winters with a sense of humor (and the ability to snowboard), thank you so
much! Lastly, I would like to thank my family for supporting me,
unconditionally, through everything. The data collection for this dissertation
and its completion were partially funded by grants from the International
Theme Group from the College of Education and a Dissertation Completion

Grant from the College of Education and The Graduate School.

vi



TABLE OF CONTENTS

CHAPTER1]

INTRODUCTION AND CONCEPTUAL FRAMEWORK
INtLOAUCHION.c..eeeeeeeeeeeeneereererecseeressesresseessessesssessessnessessesssessessesssessneonsesases
Research QUESHIONS. ........cc.ceueeeerreererrereenieseereeseeseesersessessessesessessessessessesseones
Significance of StUAY........ccoviviirinuiinneniiiiiceteeeeeeas e
LIMUIEAtIONS. ....c.eeeereeereereenrreeneressreesseesssessssessssessssassssessssesssessssesssssesssssssensssese
DeliMItAtiONS. .. .cceceeeeeerrreereerreerreessreessseessssessssesssneesssssssaesssesssseessssesssssesssees

CHAPTER I
REVIEW OF RELATED LITERATURE
| £a1a oTe 11 Tata 1o o FOUE OO
Physical Activity and Sport............ereeincnne
Activity Levels and Nutrition............cooemieeemeinenenncccciccciincanee
S0CIOECONOMIC StAtUS.......cocucuririncrcttcti sttt esasassaesssaes
GONAET ...ttt s bbb s
Barriers to Physical ActiVity.........c.cocueeemimeeinuiiiccccccnceccncncncncnnes
Motives for Participation...........ccceueeeeverieeeecnciccccccccsnnnnes
Sport Participation..........cucceeeeuccecncicicinniiericncscssssssnsasssessessssecenes
Activity ASSESSIMENLS........ccueereereriieerireintireeieeene e ssessessasssssesnse
Growth of Mexican Youth
Stature and Body Weight............ccoorrevirriiiiisicninnnenee
Body Mass Index. O
MBenarche.........uiieineincn s senes
Secular Trends in Body Size..........ccooevurmverinrncesincincnrnsesinnicecncnes
Secular Trends in MeXiCO.......ccocvueveurieinirintiinurnnieeeniressenssensasasanaencs
SUIMINATY ......coerrererensnisssssssssssssssssssssessasssasssssssssssssssssessessssssessessssesnssessesssass

vii

SRS I TN



CHAPTERIII

METHODOLOGY
INETOAUCHON. ...ttt s s es 35
Background on Pollution Levels in Mexico City.......cccoouevrvieciinencnns 35
SUDJECES.....cuireitiriritiittcttrssessees sttt st ens 36
StUAY DESIBN.....ucueueincritireiittcit e sns 38
ANthTOPOMELTY ..ottt e 38
Questionnaires
Sports Participation and Motivation Questionnaire.................. 39
Physical Activity Questionnaire for Adolescents (PAQ-A)....... 40
Test AdMINIStratioN........covmuriicireiniiitctce s aseaeans 41
Survey AdminiStration..........cccceeerirenietereennnintctceicteeessese e 43
ANALYSES.....cucuiiicriririririiite s sees 45
CHAPTER IV
RESULTS
J£q0a0Te UL T 1o o VOO 50
Research Questions
Sport Choices (QUESHON 1) .....cceuerinrnrerencrienrcrinstennecnnsenessissescans 51
Reasons for Participation, Non-Participation and Return to
Sports (QUESHON 2) .....cucueucimrcriierensnernnanenesesesesssessssnssssessesesssenes 54
Non-School Sponsored Sport............cceeueereuencnciiccennnnnes 56
Goal OrientatioN.........cocvcecreniesnisneseniiiesisenscsnsssssssssseneaes 59
School Sponsored Sport...........cceeuvueereeenuerenenererennsnnensesenennns 60
Discontinuing Sport Participation..........cccceeueeevrenenennnene 61
Returning to SPOrt..........cvueeeeeeeeiectrrirnncncncnceeeeesceenesenenes 62
Physical Activity Levels (Question 3) ........cccccouveueeecrencncnnncnnnne. 63
Predictors of Sport Participation and Physical Activity
Levels (QUESHON 4) .....ccouevrereerrreerereerennenessseseesessessssssssessssssssssssessesens 73
The BMI, Levels of Physical Activity and Sport Participation
(QUESHION 5)...ceeeneeeeerecneraeneererseeecnssnessssnssasensonsansesassssssssessssssossnsssases 77
Risk of Overweight and Underweight in urban Mexican
youth (QUESHON 6) ...ttt 80
Secular Change (QUESHION 7)........cccoeueururererercsercrensescnnsesesesssesesesens 82
Menarche.........cnciiniinniiiini e 85
CHAPTER V
DISCUSSION
INtrOAUCHON......cecuiurrrrcnccirirenisiscntinasses s sassss s senene 86
Sport Participation............coeeesereessesuesnssssessssssssesssssssssssnssssssssssssssssssssneses 86
Sport and Activity Preferences...........cooceeeesuniecennenenecnnnreecceieeeenstsnnes 89
Reasons for Sport Participation............cccveeveeeneneseenennnensscesssenensnsssnnnens 91
Goal Orientation in Sport Participation...........ccceeveeerreivennnnseneensesesnsnennee, 94
Reasons for Discontinuing Sport............. ettt s s st anes 100

viii



Physical ACHVItY.....coceeueuiincuinisiasiscsssisnessssissssscnens eneeneeaenseaenaes 104

Gender Differences in Physical Activity......cccccooovreereeveeevceireeecrcennnnee 105
SES VariatiON....ccuveerirreerecrrneessneeessneessseressssseesssressessassssssssessssssssssssssssesssssesesas 107
Parental ACHVitY ...ttt snsaes 109
Barriers to Physical ACtiVity.......cccovueuiimmicccectcctceceesnnes 110
Television and Video Games..........eeeiveeicreeeiieiieieiiirreneereeeeecesssessessssesssene 111
Body Size and Overweight............oooeemeireieee 114
Y, (=3 T 1 (ol o =TT 120
Secular Trends in Body Size...........ccocouvurmrrieiinmrnccctccrcccncnans 121

CHAPTER VI

SUMMARY, CONCLUSIONS AND IMPLICATIONS
SUININATY .....ovirircnennirencnisisisessiisissssssssssssssssssssssssssssssssssesessssssssesesssasasassssssns 128
Conclusions. teteeesssseessnsessassessstessrstessrrsasarsasersrasesssaanessrasessssaasssrnnranes 133
Implications for EQUCatioN.........cceuereeemeurnerieniiineteetesee et 137
Recommendations for Future Research.........ccccoeevrueiiieiercvreeneeeeeceecennnee. 139

LIST OF REFERENCG ES..........uoootiteeiereereerressseessessseesessssessesssssssssssassssassssessassssasons 218

APPENDIX A:

FORM FOR UNIVERSITY COMMITTEE ON RESEARCH INVOLVING

HUMAN SUBJECTS.........cooitreeeereenenneesnssssesssnssessssssssassssssssssssssssssssssssssssssssassssens 235

APPENDIX B:

FORM OF SPONSORSHIP FOR ESCUELA NACIONAL DE

ANTROPOLOGIA E HISTORIA............ouerrereererreeraesssessessssssssssssessassssssssasssasses 237

APPENDIX C: 4

SPORTING GOODS MANUFACTURERS ASSOCIATION SPORT

PARTICIPATION QUESTIONNAIRE (Spanish/English) ............................... 239

APPENDIX D:

PHYSICAL ACTIVITY QUESTIONNAIRE FOR ADOLESCENTS

(SpaniSh/ENGLISH) ...ttt 277

APPENDIXE:

CONSENT/ASSENT FORMS (Spanish/English)................urvrnnincncnvunnnen. 287

ix



APPENDIY
(OMPLET

APENDIN
(OMPLET:
ADTHE




APPENDIXF:

COMPLETE SPORT PARTICIPATION RESPONSES..............ciririnnnnns 292
APPENDIX G:

COMPLETE DESCRIPTIVE STATISTICS FOR AGE, HEIGHT, WEIGHT

AND THE BMI BY AGE, SEX AND SES.................ccuu.u.. verneneeee 301




TABLE l.'

e
TABLE 2.

TABLE 3.

D¢ surer

TABLE 4.

TABLE 5,

‘f.dvears

TABLE 6,

i ‘E@ £

TABLE 7.
T



LIST OF TABLES

TABLE 1. Estimated percentage of underweight, stunting, wasting and
overweight in preschool children (birth to 5 years) in Mexico.............c.......... 143

TABLE 2. IMECA Ratings for Mexico City......cccouoeieierrricreercnnncnccniiennenes 144

TABLE 3. Sample of air contaminants in Mexico City during the time of

the CUITENt StUAY.....oceuerimietetciietctetteteneee et sessasae s sss s ssaes 145
TABLE 4. Breakdown of the total sample by school, grade, sex and

SES....cvriininnsnnsiisinisiseassssisiasiess st as bbb s bR eSSt b0 146
TABLE 5. Non-school sponsored sports played by urban Mexican youth

9-18 YEAIS Of AE.......cererererrererrrenenrinretsnesseresesessesessnss s sssessssessssssesssssessssssessassnenese 147
TABLE 6. Non-school sponsored sports played by urban Mexican youth

DY QB8 BTOUP....cuueerrereneteeieiisetss sttt ettt ssbessansee 148
TABLE 7. Non-school sponsored sports played by urban Mexican youth

9-18 years by SES CategOrY ........ccoveueererrerererrersesnnsnesennsssnssesssssssssessssesessssssssssssassssases 149
TABLE 8. School sponsored sports played by urban Mexican youth 14-18
YBATS.....ccuiuiurcrisisessnaesissesisnanesisessssssessssssssssesssssnssessssesssnesessssssesssasessssssasassasssessasessasnses 150
TABLE 9. Descriptive statistics and results of ANCOVAs, with age as the
covariate, of body size, estimated physical activity, television and video

game time, and perceived physical activity and physical condition of sport
participants and non-sport participants..........c..coeeeeeeeeneneeeccrcic e 151
TABLE 10. Activities in which urban Mexican youth participate.................. 152

xi



TABLE! |
SRUe

g

TABLE 1]

DAMCI

J

TABLE 1

.
T

TABLE 14
Lrenc

N ur

TABLE 15
en el
s

AR PO

TABLE 16,

aeseny]

TBLE 17

“hno



TABLE 11. Descriptive statistics for the top ten reasons for playing non-
school sponsored sports among older primary school and high school

TABLE 12. Descriptive statistics for the top ten reasons for playing school
sponsored sports in high school students................... peresereasen ettt nebenes 154

TABLE 13. Structure matrix coefficients and explained variance for sport
motivation items for non-school sponsored sports for the combined
sample of urban Mexican school youth (n = 315).......ueeeenrcreee, 155

TABLE 14. Descriptive statistics and univariate F-tests of gender
differences in sport motivation factors in non-school sponsored sports
among urban Mexican school youth........ecnceeeiccnccccnnene. 156

TABLE 15. Descriptive statistics and univariate F-tests of gender
differences in individual items of motivation in non-school sponsored
sports among urban Mexican school youth..........oeeeeeenee 157

TABLE 16. Descriptive statistics by gender for responses to: "I feel most
successful in sports when..." among older primary school and high school

TABLE 17. Structure matrix coefficients and explained variance for Task
and Ego orientation items for non-school sponsored sports for the
combined sample of urban Mexican SchoOL.........ccocouvuvuviimiiincnsiciciicncnnee. 159

TABLE 18. Significant independent t-tests of gender differences in
motivation for school sponsored sports among high school students 14-18
YEATS Of AGE......ucvrcriencriniresnnsesiscsrssssssessssssssssessnsssssssssssesenes vevesenessenesrsrsnnaens 160

TABLE 19. Descriptive statistics for the top ten reasons for dropping out
of sport in high school males and females 14-18 years of age............c.cceeunuee. 161

TABLE 20. Independent t-tests of gender differences in reasons for
dropping out of sport among urban Mexican high school students 14-18
years of age.. versesesseseres s st s st s Rt R b nas 162

xii



TABLE 2
Foion

i an

TABLE 2

a5 *n e

EN

"):“':.’.'_'SE. L

TABLE 2
e

TABLE 24
e, 2

Rasalll e
SO W

TABLE 2

Ut 6

TABLE 5
Ngender

TABLE -

Mﬂl:&n S

TABI.E X

HBLE 5

R

Mal 5
iy



TABLE 21. Descriptive statistics for the top ten responses to the
statement: "I would return to sport if..." in urban Mexican high school
males and females 14-18 years oOf age........c.ccceervureurerercrinirisieecsecacsisnsessasasessens

TABLE 22. Responses of urban Mexican high school youth 14-18 years of
age to the statement: "In general, I do not participate in sport or exercise

TABLE 23. Mean PAQ-A scores of urban Mexican youth by age group and
gender with ANOVAs for differences in PAQ-A by age group........................

TABLE 24. Mean PAQ-A scores of urban Mexican youth by age group,
gender, and SES category with ANOVAs for differences in PAQ-A by age
group within SES CateGOTY .......ccocvuimrmiurrnncriensiennnseseieesiesesnese s ssssssasscssasasens

TABLE 25. Distribution of PAQ-A scores by gender in urban Mexican
YOULh 9-18 YEATS.......cueuirerirrrrieirircrinnisisisenninsisssssesssssssssssnsssssssssssssssssessssssssasassssses

TABLE 26. Distribution of PAQ-A scores in urban Mexican school youth
by gender and by age..........unerrieeeeett e

TABLE 27. Relative distribution of physical activity status among urban
Mexican school youth 9-18 years of age by gender............uveeeeruruccccnnnnncne.

TABLE 28. Relative distribution of physical activity status among urban
Mexican school youth by age group and gender...........ccueeueevuernrnnnnurnnncnnnnnnes

TABLE 29. Means and standard deviations of PAQ-A scores by gender
and SES, and results of ANCOVA with age as the covariate..............cc..........

TABLE 30. Stated reasons of urban Mexican school youth for not being
active during the previous Week..........cceweureemerseusesestiessistnssnensssssnnessssssesssenes

xiii

163

166

167



TABLE 3
2RO

\fpecan s

TABLE 3]
RSO

M \
it

TABLE 33
Eevisior
Mevgan ¢

TABLE 34
Mevaar,

TABLE 34
f-le\icar. ‘t

TABLE 35
Mevican m

TABLE 35
e

TABLE 36¢
-"{fidtan fe1

HBLE 3
b

S fe

':a:fciFatic
24

A qer



TABLE 31. Results of ANCOVAs, with age as the covariate, for hours of
television viewing and video game playing by age group in urban
Mexican SChOOl YOUth.......uuueit et

TABLE 32. Results of ANCOVAs, with age as the covariate, for hours of
television viewing and video game playing by sport participation status
in urban Mexican school youth 11-18 years of age ........ccoceueereererercrevrurucncncncnee.

TABLE 33. Results of ANCOVASs, with age as the covariate, for hours of
television viewing and video game playing by activity level in urban
Mexican school youth 9-18 years of age.........ccccceoeururerinccmcensernrerincecnencctcecneane

TABLE 34a. Relative frequency of different physical activities for urban
Mexican Males (N = 526).....cccceeerereereerrirenensesneesessessessessessessessessesassssssessessasssessassasnns

TABLE 34b. Relative frequency of different physical activities for urban
Mexican females (N = 559)......c.ccuverereirsinrineninenieneeseesesnsssesssssesssssessessessssssasssassnes

TABLE 35a. Relative frequency of different physical activities for urban
Mexican males 9-13 years (N = 369).......ccccouevreemrnnrererinnrreernsnsnsnnseesnsnesenessssesnnens

TABLE 35b. Relative frequency of different physical activities for urban
Mexican males 14-18 years (N = 157).......cccuverrrrcriricincnncreninneeessescnsessesessenens

TABLE 36a. Relative frequency of different physical activities for urban
Mexican females 9-13 years (n = 385)............. seeeeenseasasntsa s et esasasasasasasasanasnenasne

TABLE 36b. Relative frequency of different physical activities for urban
Mexican females 14-18 years (N = 174).......ccccouverrnincnennnsnsiisesisnsssesiesescsesessenes

TABLE 37. Results of the logistic regression of predictors of sport
participation status in urban Mexican school youth 11-18 years of age by
BENACT.....ooutiecncercsireetenisesstenessssisssessseseassessassesessnsssssssssssssssssssssssssssssssssesesasesssssnnns

Xiv



TABLE ]
PRI

n N
E

TABLE 3
i

BN

TABLE 4
el

e

TABLE 4
Mevear I
Qe B

TABLE 4
founs o
Wil

...

TABLE 43

TABLE 4
0ups of

MBLE g5
“loy! 5

T4
N2

Ny

Mol o
N m Urb‘



TABLE 38. Results of the forward stepwise multiple regression of
predictors of PAQ-A score in urban Mexican school youth 9-18 years of
ALE DY BN ...ttt s e

TABLE 39. Results of the forward stepwise multiple regression of
predictors of PAQ-A score in urban Mexican school youth 9-18 years of
age by gender and SES.......... ot

TABLE 40. Results of the forward stepwise multiple regression of
predictors of PAQ-A score in urban Mexican school youth by gender and

ALE BTOUP....ueverrerreresnssessssssessessasessesssssssessassssessssessassssssssessssssssssssassssassessssnssessssessssssnss

TABLE 41. Age and the BMI by activity level and age group in urban
Mexican school youth with results of an ANCOVAs, controlling for age,
for the BMI by level of physical activity within age group........cccececeueueuunnnenec.

TABLE 42. Age and the BMI by sport participation status in two age
groups of urban Mexican school youth with results of ANCOVAs,
controlling for age, the BMI by level of physical activity within age

TABLE 43. Percentages of sport participants in nutritional status
categories within age groups of urban Mexican school youth.........................

TABLE 44. Mean PAQ-A scores by nutritional status category within age

groups of urban Mexican school youth..........eecenceeecccneeccnnes

TABLE 45. Descriptive statistics for age, stature, weight, and the BMI for
the total sample of urban Mexican school youth by sex...............ccecuuuunee.....

TABLE 46a. Results of ANOVA for age, stature, weight, and the BMI by

SES in urban Mexican males 10, 11, and 16 years...........ccccocecvereueerrurreuercrcucncnnncs

TABLE 46b. Results of ANOVA for age, stature, weight, and the BMI by

SES in urban Mexican females 10, 11, and 16 years...........cccoceeeurercrcrcrercrerccsnsnen.

Xv



TABLE 4
AN

..... - Q,A
i,

TABLE 4
N

VO

TABLE 4

S emgn
Ve dy,

TABLE 59
i vears of

TABLE 33
ooy
Yo 3
Dhneg,

Has,
Ly ord

g &R

Mo s;
iy !.1%:&
g



TABLE 47. Prevalence (%) of underweight (UW), risk of ovérweight
(ROW), and overweight (OW) by age and gender in urban Mexican school
youth 9-18 years of age..........ccouueucuemncrirernieerieintn s easenes 193

TABLE 48. Prevalence (%) of underweight (UW), risk of overweight
(ROW), and overweight (OW) by age group and gender in urban Mexican
SCROO] YOULtN....oetiettett s eaesnes 194

TABLE 49. Estimated rates of secular change in the heights and weights
of urban Mexican youth from Mexico City, D. F.........cccvvvrveivvncscnerunncnc. 195

TABLE 50. Total number and percentage of females 9-18 years who have
attained menarche in a sample from Mexico City......cccovurvvrerurvcirnecicenncncen 196

TABLE 51. Mean scores for the top ten reasons for playing non-school
sponsored sports among urban Mexican school youth 9-18 years of age,
American youth 10-18 years of age, and a Mexican American subset of the
American sample 10-18 years of age. The data are for genders combined.... 197

TABLE 52. Summary of the top ten reasons in order of importance for
dropping out of sport in high school aged Mexican males and females 14-
18 years of age, and in American youth 10-18 years of age............cceeeeueueucuceee. 198

TABLE 53. Descriptive statistics for the top ten reasons for dropping out

of sport in high school aged Mexican youth 14-18 years of age and

Mexican American youth 10-18 years of age. The data are for genders

a0 4 1 <31 4T O 199

TABLE 54. Summary of the top ten responses to, "I would return to sport
if..." in order of importance in urban Mexican high school youth 14-18
years of age and American youth 10-18 years of age, by gender....................... 200

TABLE 55. Descriptive statistics for the top ten responses to, "I would

return to sport if..." in urban Mexican high school youth 14-18 years of age

and Mexican American youth 10-18 years of age. The data are for genders
COMDINEM....cconrrrmecessrensrnririssusisesesisisisssnssssessesssssssssessssensassssessssssssssssssssssssesssssnsns 201

Xvi



TABLE

Ameril

TABLE 3
2T

TABLE

e

TABLE

DSORNUC

TABLE of
f?C‘Ts\*re.

TABLE ¢

$onsore ]

TABLE 6
0sared]

TABLE g3
Mgy




TABLE 56. Estimates of median age at menarche in urban Latin
AMETICAN GITlS....eeereetete s

TABLE 57. Estimated rates of secular change in height and weight in
international samples of youth 5-11 years of age........cccceeoeueururerereurunecncucurnnennee

TABLE 58. Estimated rates of secular changé' in height and weight in
international samples of youth 12-18 years of age........cccceveverrercrnensvcncncncnncne

TABLE 59. Descriptive statistics for the reasons for playing non-school
sponsored sports among older primary school and high school males.........

TABLE 60. Descriptive statistics for the reasons for playing non-school
sponsored sports among older primary school and high school
females O

TABLE 61. Descriptive statistics for the reasons for playing school
sponsored sports among high school males.............ccovuvvinerievenncncncrnnnnnen,

TABLE 62. Descriptive statistics for the reasons for playing school
sponsored sports among high school females.............ccoceueueriviiunreurccncncncncnce

TABLE 63. Descriptive statistics for the reasons for dropping out of sport
in high school females 14 -18 years...........cccoceeverrritrirnneererersirinieeseesesssssssesannes

TABLE 64. Descriptive statistics for the reasons for dropping out of sport
in high school females 14 -18 years...........ccccceeverererrrrrnereereressnsnsneeeesssesesencsesness

TABLE 65. Descriptive statistics for responses to the item, "I would
return to sport if..." in urban Mexican high school males 14-18 years...........

TABLE 66. Descriptive statistics for responses to the item, "I would
return to sport if..." in urban Mexican high school females 14-18 years........

Xvii



TABLE

.
T2

TABLE

A}
Taes 2

e




TABLE 67. Descriptive statistics of age, weight, stature and the BMI for
males and females in the 10w SES..........uivcrvienisccsicnnnenescsesesesesssennn. 302

TABLE 68. Descriptive statistics of age, weight, stature and the BMI for :
males and females in the middle SES............ccccovveeiirerinnsererenereeenecccecnenee 303

TABLE 69. Descriptive statistics of age, weight, stature and the BMI for
males and females in the high SES...........irneeeeeeeeceeceeceen, 304

xviii



FIGLRE
Hmdle
enenn

fIGLRE |

FamAaea
Slludiu

ProTl
Hadua t

ittt
!

HGLRE
nd s,
e
9 per)

AIGURE |
0 star -
Vah]es {H
“ﬁ:‘. PQT(L |

AGURE ;
Reans g
Berence
Mand |

AGURE ¢
meiﬂs ar
e
A and §

ACCR -
Migen -

TR g

e
u“um} E»




LIST OF FIGURES

FIGURE 1. Statures of individual boys (top) and age specific means and
standard deviations (bottom) relative to United States reference values
(Hamill et al., 1977). P10, P50 and P90 refer to the 10th, 50th and 90th
percentiles, TeSPECtIVELY.......ccouuuieierisininsiniaiitniiiisnncsccsiesesssaesescsssssseesasseaens

FIGURE 2. Statures of individual girls (top) and age specific means and
standard deviations (bottom) relative to United States reference values
(Hamill et al., 1977). P10, PS0 and P90 refer to the 10th, 50th and 90th
percentiles, IESPECtIVELY.........oouecuemercereeriietetteetieti s

FIGURE 3. Body weights of individual boys (top) and age specific means
and standard deviations (bottom) relative to United States reference
values (Hamill et al., 1977). P10, P50 and P90 refer to the 10th, 50th and
90th percentiles, T€SPECLIVELY..........cccvueriurirercnenntrietetiieenetissssee s sassesenes

FIGURE 4. Body weights of individual girls (top) and age specific means
and standard deviations (bottom) relative to United States reference
values (Hamill et al., 1977). P10, P50 and P90 refer to the 10th, 50th and
90th percentiles, reSpectivVely...........cecreucureiiseneeecrerireineeesesse s sssasenes

FIGURE 5. The body mass index of individual boys (top) and age specific
means and standard deviations (bottom) relative to United States
reference values (Must et al., 1991). P15, P50 and P85 refer to the 15th,
50th and 85th percentiles, respectively..........cccccouumerruereernrneesnnneerireneencnencnnnennes

FIGURE 6. The body mass index of individual girls (top) and age specific
means and standard deviations (bottom) relative to United States
reference values (Must et al., 1991). P15, P50 and P85 refer to the 15th,
50th and 85th percentiles, respectively...................... crrerereeeeas

FIGURE 7. Mean stature of Mexico City males (top) and females (bottom)
between 1926 and 1998........ccvveerrnnernnneinnnesescssnscsssnscssssesssssessssssesassens .

FIGURE 8. Mean body weights of Mexico City males (top) and females
(bottom) between 1926 and 1998.........ccccvvererrereerrrreerennesessesseseesesseessesessessessessesssns

Xix

. 212



sl o

HGURE
hotiom
Femin:
U

\osbwiet o]
DAt Overa

AGURE
female
Orandg
de L'm?:»l
0Ny
ey




FIGURE 9. Mean body mass index of Mexico City males (top) and females
(bottom) between 1926 and 1998. The BMI was calculated from individual
values for the current study and from age-specific means of weight and

height for the earlier studies.............. cererreneten s e b s as Rt s 214

FIGURE 10. Mean body weights of Mexico City males (top) and females
(bottom) compared to samples from Sonora (Pefia Reyes, 1995; Ovando
Hernandez, 1995) and Veracruz, Mexico (Pefia Reyes et al., 1999), the

United States reference (Hamill et al., 1977), and the Hispanic Health and
Nutrition Examination Survey (Roche et al., 1990)..........cccoeeruereuerrcrrunuennen. 215

FIGURE 11. Mean statures of Mexico City males (top) and females

(bottom) compared to samples from Sonora (Pefia Reyes, 1995; Ovando
Hernédndez, 1995) and Veracruz, Mexico (Pefia Reyes et al., 1999), the

United States reference (Hamill et al., 1977), and the Hispanic Health and
Nutrition Examination Survey (Roche et al., 1990).........ccccevueuerururrrireuneecnnecn. 216

FIGURE 12. Mean body mass index of Mexico City males (top) and

females (bottom) compared to samples from Sonora (Pefia Reyes, 1995;
Ovando Herndndez, 1995) and Veracruz, Mexico (Pefia Reyes et al., 1999),

the United States reference (Must et al., 1991), and the Hispanic Health

and Nutrition Examination Survey (Roche et al., 1990). The BMI was
calculated from individual values in each study.......cccooovueueueeeerrenriecrsnencnce. 217



CHAPTER1]

INTRODUCTION

Physical activity and sport participation by youth have been the focus of
study in many population samples in North America and Europe. In
contrast, few studies have been done in Latin America, specifically Mexico.
While there is a rich historical literature on the growth status of Mexican
children, especially in a nutritional context, participation in physical activity
and sport has not been systematically addressed. Organized sport is a major
component of physical activity in American children; corresponding data are
lacking for Mexico and other Latin American countries.

Sport is a focal point in many countries in the world, ranging from
international competitions to local neighborhood challenges. Depending on
the relative importance of sport in a particular culture, the youth of that
population may invest considerable time and effort acquiring the skills and
proficiencies of a sport. Current participation trends, the structure of youth
sport programs, and the sports available are based primarily on North
American and European models (De Knop et al., 1996). Minimal baseline
data exist regarding sports available, levels of sport participation, and physical
activity for Mexican youth, and for youth in other parts of Latin America.

Participation in leisure time physical activity, and by extension sport,
may be influenced by nutritional status. Using height-for-age as an indicator

of growth history or growth stunting, some data suggest that boys with a






history of undernutrition are not able to keep up with well-nourished boys in
physical activity, including sport activities (Spurr and Reina, 1988). Thus,
nutritional status may influence participation in physical activity, and in
turn, sport.

Estimates of the prevalence of obesity in children in Latin America
ranges from 8% to 33% depending on the study, and obesity is more common
in the middle and lower middle socioeconomic levels (O'Donnell, 1988). In
developed countries, obesity is correlated with low socioeconomic status
(SES); this is not the case in developing countries; obesity is more related to
high SES. Among Brazilian youth 7-12 years of age, 38% of upper class
children were classified as obese (based on two out of three indicators: height,
weight, arm circumference, and the triceps skinfold) in contrast to 12% of
middle class and 4% of lower class children (Arteaga et al., 1982). A study of
1051 Chilean adolescents 13-15 years of age indicated a prevalence of obesity
(weight-for-height) of 41% in girls and 26% in boys (Montecinos et al., 1986).

If childhood and adolescent obesity are increasing, as it appears to be in
some Latin American countries (O'Donnell, 1988), and the Hispanic
population in the Unites States (Troiano and Flegal, 1998), physical activity
may become more important to the youth of these countries. It is, therefore,
important to determine what children are doing with their free time or in
school, whether they are being sufficiently active or inactive, and if they are

not choosing to be active, how can they be motivated to be so.



Currently, Mexico City has a population of approximately 21 million
people. The city is located at an altitude of 2200m (7200 feet), and the
metropolitan area is roughly 500 km’. The city sits in a valley and is ringed by
volcanoes, which often cause a thermal inversion where the winds cannot
circulate the air over the mountains. Thus, pollution levels are often very
high since the contaminated air cannot escape over the hills. Due to altitude
and pollution in Mexico City, children are often not allowed to play outdoors
for physical education or recess. Thus, the activity levels of youth may be
restricted due to the locale.

Mexico City primary and secondary school youth receive at least one
hour of physical education per week depending on whether they are in a
public or private school (Secretaria de Educacién Piblica, 1993), the amount
varies by school for the high school youth. While individual school
administrations make the decisions on physical education for each school,
there is a recommended requirement based on grade level (Secretaria de
Educacién Piiblica, 1993).

Like many countries, Mexico has basically three socioeconomic levels,
low (bajo), middle (medio), and high (alto). Socioeconomic status (SES) is
often reflected by region of residence and school choice, as well as opportunity
and access to extracurricular activities. Thus, SES has the potential to strongly
influence an individual’s access to sport and/or physical activity.

The purpose of this study is to assess participation and motivation for

sport, and level and types of physical activity in urban Mexican school youth
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across three socioeconomic levels. This study also considers growth status
(height and weight) of the school youth to provide an estimate of nutritional

status (under- and overnutrition) and to place the sample in a secular context.

Research Questions

1. In what sports do urban Mexican youth 9-18 years of age, across three
socioeconomic levels participate?

a. How do Mexican youth perceive their own participation or
non-participation in sport?

2. Why do urban Mexican children participate in sport? Or conversely,
why do they discontinue participation in sport?

3. What is the level of physical activity among urban Mexican school
youth 9-18 years of age as estimated with a seven-day recall?

4. What sociodemographic (gender, age, SES) and biological (height,
weight, the BMI) variables are predictive of sport participation status
and level of physical activity in urban Mexican school youth?

5. Using the Body Mass Index (BMI) as a proxy for nutritional status,
what is the relationship between nutritional status and physical
activity, including sport participation?

6. What is the current growth status of urban Mexican youth relative
to United States (World Health Organization, WHO) reference data?

7. Have secular changes occurred in the stature, weight and BMI of

Mexico City youth? Has secular change occurred in the age at
menarche of urban Mexican females?

Significance of Study
This study is unique in that it is an international assessment of youth
sports participation. Data on the activity levels and sport choices of Mexican

youth are lacking. The proposed study extends the applicability of sport
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participation surveys into another culture, and provides a basis for cross-
cultural comparison using an established method.

This is a study of school youth using sport as the context. Sport is often
an important component in the lives of many youth throughout the world.
In addition, sport has the potential to favorably influence social and moral
development, and to foster self-esteem and perceptions of competence (Ewing
and Seefeldt, 1996). The results of this study should be comparable to those
from a survey of American youth based on the same methodology (Seefeldt
and Ewing, 1997).

Although information on level of sport participation and activity
across SES is available (e.g., Greendorfer, 1978; Hasbrook et al., 1981; Gottlieb
and Chen, 1985), these issues have not previously been addressed in a
different cultural context, specifically in Mexico. Mexico, like all countries,
has contrasting levels of poverty and wealth. These two extremes, however,
are not distributed evenly in Mexico. A considerable percentage of the
Mexican population lives under conditions of poverty, while a relatively
small percentage lives under conditions of affluence. However, like many
other countries, Mexico has not only a low SES and high SES, but also a
substantial middle class. This study provides baseline information on the
sport participation and physical activity of Mexican school children across the
socioeconomic spectrum.

In tandem with addressing the question of levels of physical activity in

urban Mexican youth, this study also attempts to discern why school youth
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choose to be active or inactive. While health concerns are not the focal point
for most youth when they designate reasons for sport and physical activity
participation (Seefeldt and Ewing, 1997), they do have relevance for health
practitioners, physical educators and coaches. Physical activity is associated
with lower risk of cardiovascular'disease in adults, and activity patterns
established during youth may track into adulthood and, in turn, influence
future health risk factor profiles. There is evidence for increasing trends of
cardiovascular risk factors in Latin American youth (Malina, 1996a), thus
making the potential role of physical activity in health more pertinent. The
results of this study may lend themselves to improving teacher education
approaches and offer curriculum guidelines for physical education classes.
For example, if it is apparent that overweight youth are choosing not to
participate in sport or physical activity, perhaps programs of the schools can
be restructured to target this population and encourage these youth to
participate.

This study provides unique information on the participation and
motivation of girls in sport and on activity levels. Participation rates of
Mexican American females in vigorous activity are often substantially lower
than in other groups in the United States (Andersen et al., 1998). Since there
are many cultural links between Mexican American females in the United
States and Mexican females in Mexico, this study may provide important
insights for sport and activity participation motivation for Mexican American

females.
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Mechanisms underlying ethnic differences in socialization into sport
(which could also be expanded to include socialization into physical activity)
have not been addressed in depth (Gottlieb and Chen, 1985). While the
applicability of this method of labeling to youth in Mexico City is tenuous due
to the fact that students do not officially identify by ethnicity, the
extrapolation of the information gleaned in Mexico may be of relevance to
the United States That is, since sport participation for females in the past has
often been considered inappropriate in the Mexican American culture
(Hasbrook et al., 1981), it is pertinent to ascertain whether this attitude also
occurs in Mexico.

Height and weight provide an indication of the growth status of the
youth. Weight-for-height in the form of the BMI is often used as an index of
current nutritional status (under- and overnutrition), while current height is
an index of nutritional history, especially in developing countries. The
current data also provide a base for examination of secular changes, or lack

thereof, in the body size of urban Mexican school youth.

Limitations
The sample for this study was limited to those schools whose
administrators allowed the questionnaires to be used. However, the results
are informative because very little, if any, sport or physical activity data are
available for Mexican youth. Reliance on self-reported data is an important

limitation of this study. Nevertheless, the survey format allows for a larger
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quantity and greater variety of participants than would individual interviews
or an outside observer. The use of location of specific schools is a crude index
of SES and may lead to some misclassification, although SES determination

was checked against student report of parental occupation.

Delimitations
The sample for the sport and activity survey, and height and weight
was 1095 urban males and females between the ages of 9 and 18 years. The
sample was drawn from three levels of SES in Mexico City. Because the
subjects are school youth within a limited age range and within a specific
geographic region and culture, broader application of the data may not be

appropriate and should be done with care.






CHAPTER 11

REVIEW OF RELATED LITERATURE
This study assessed the sport preferences and motivations, level of
physical activity, and body size of urban school youth 9-18 years of age in
Mexico City. As such, the review of literature is divided into two parts, one
relating to physical activity and sport, and the other relating to growth status

and secular change in body size.

Physical Activity and Sport

Regular physical activity has the potential to improve blood pressure,
body composition, and bone density, and to decrease the risk of diabetes,
osteoporosis and hypertension among adults (Pinto et al., 1996). While the
link between physical inactivity and increased risk of various chronic diseases
has been substantia.ted in adults, the link is more tenuous in youth (Sallis et
al., 1988b; Malina, 1995; Saunders et al., 1997). For example, interage
correlations between physical activity (sport participation) from 13-17 years
and activity status at 30 years of age are relatively low in Belgian males,
ranging from 0.06 to 0.39 (Vanreusel et al., 1993). In addition, the availability
of longitudinal data for measures of health-related physical fitness from
childhood through adolescence is limited, and most interage correlations for

activity and components of fitness are low to moderate (Malina, 1995).
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Nevertheless, physically active youth tend to have a more favorable
cardiovascular risk profile including a higher level of fitness (Pate et al., 1990),
less obesity (Sasaki et al., 1987), and less body fat (Johnson et al., 1956; Dietz,
1983; Klesges et al., 1986).

A myriad of factors have been associated with participation in physical
activity and sport. These range from hereditary to parental support to
environmental concerns. Regardless of causality, however, if children are
encouraged and taught to be active, it may be possible to slow or limit the
onset of several chronic diseases. Many health behavior patterns that are
learned in childhood may impact an individual throughout his/her lifetime
(Stucky- Ropp et al., 1993). Thus, teaching children to be regularly active has
the potential to be beneficial to their overall health by maintaining an active
lifestyle and by decreasing the likelihood of obesity, hypertension and heart
disease (Strong, 1990).

The transition of healthy active children to healthy active adults
obviously includes the period of adolescence. For the most part, physical
activity levels tend to decrease from childhood through adolescence,
particularly in girls (Centers for Disease Control [CDC], 1993; Malina, 1995).
The percentage of students in grades 9-12 who met the criteria of participating
in vigorous activity 3 or more days per week was 50% for boys and 24% for
girls. While White and Hispanic males had higher percentages of
participation in vigorous activity than African American males, the

percentages of active African American and Hispanic females were lower
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than for White females (CDC, 1993). Some data also indicate that Black
adolescent girls have lower aerobic capacity than White adolescent girls,
which may impact activity levels (Pivarnik et al., 1993).

Data on participation trends in physical activity, the structure of youth
sport programs, and the sports available are based primarily on North
American and European models (De Knop et al., 1996). Little information is
present for Latin America; only Brazil was represented in an international
survey of youth sport (De Knop et al., 1996). In addition, the uniqueness of a
specific country’s sport programs, as well as local cultural preferences, may
limit comparisons among countries.

Physical activity levels of Mexican youth have not been systematically
studied. Because a significant percentage of the Mexican school-aged
population may have been nutritionally compromised during infancy and
early childhood, activity levels may be affected by this nutritional history,
especially in the lower socioeconomic strata (Spurr, 1990). Present food
availability is an additional factor. It should be noted, however, that Mexican
youth span both ends of the nutritional spectrum. While many are
undernourished, a small percentage of the pre-school population is
overnourished (WHO, 1997). The most recent WHO (1997) data for preschool
children 1n Mexico indicate a prevalence of overweight that approached 4%
in contrast to almost 15% for underweight and 23% for stunting (Table 1).

In a national survey of Brazilian youth 9-17 years, being White and

having an urban residence were associated with a higher BMI than being
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Black or Mulatto, or from a rural area (Sichieri et al., 1995). In addition,
Brazilian girls had a consistently higher mean BMI than boys, and the
disparity increased after puberty. Postpubertal girls (> 13 years) who were of
the higher SES tended to exceed the mean BMI for their United States
counterparts. Using the median BMI from the same national survey and
comparing Brazilian youth with the British, Brazilian girls héd lower values
(dos Anjos et al., 1998).

The undernourished segment of the population has associated health
concerns, involving higher mortality and morbidity, and compromised
growth. The overnourished, while a much smaller part of the overall
population, have increased risk of health problems associated with a
sedentary lifestyle, obesity, elevated lipids, diabetes, etc. (Malina, 1996a).
While these risk factors have been linked to adult chronic diseases, their
significance to the health status of children and adolescents remains to be

established (Bar-Or, 1994).

Activity Levels and Nutrition
Physical activity levels are strongly impacted by age, sex, body size
(specifically excess weight for height), health status and nutritional status, to
name several. A certain level of physical activity is apparently necessary to
support normal growth and to maintain functional efficiency of bodily tissues
(Viteri and Tortin, 1981; Malina, 1984). Children with protein energy

malnutrition (PEM) often exhibit lower levels of physical activity (Malina,
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1984). In developing countries where obtaining food is more difficult, non-
subsistence physical activity is often lower than in countries where food
availability is not an issue.

Differences in activity levels between food/vitamin supplemented and
non-supplemented groups of infants have been reported in Mexico (Chavez
et al., 1972, 1977). Commencing in 1968, the study was conducted with
children in a rural subsistence agricultural community in Mexico. One group
of children was given supplemental food and vitamins, while the other
group had the locally available diet. The non-supplemented infants were
smaller, had lower levels of physical activity, and interacted less with their
mothers (Chéavez et al., 1972). The supplemented infants were larger and
more active, and interacted more demandingly with their mothers,
increasing the frequency of mother-child interaction. By 2 years of age, the
difference in physical activity between the supplemented and non-
supplemented children was six-fold. The supplemented children were
consistently more active. Similar results have been found with pre-school
children in Guatemala, although the focus was primarily on the impact of
physical activity on the recovery after severe nutritional insult than on the
impact of supplementation on activity (Viteri and Tortin, 1981).

In preschool children, chronic energy deficiency (CED) is associated
with decreased activity, which is apparently the first defensive step against a

reduced rate of growth. In addition, when CED children are active, levels of
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vigorous activity are lower than adequately nourished children. More time is
spent standing and sitting than in higher energy cost activities (Spurr, 1990).

Age and nutritional status differences in energy expenditure are
influenced by body size (Spurr and Reina, 1990). Basal metabolic rate and
estimated energy expenditure in approximately 400 nutritionally normal and
marginally malnourished Colombian boys and girls 6-16 years of age were
distinct. Marginally malnourished boys were unable to physically cope with
situations of increased activity above ordinary levels when they were placed
into sport situations (Spurr and Reina, 1988). The smaller body size of the
malnourished, CED, youth allows for reduced energy expenditure, possibly
allowing the child’s body to conserve energy needed for growth and
maintenance of bodily functions rather than expending it in activity.

Growth stunting in childhood may ultimately negatively impact an
individual as an adult and, in turn, the community as a whole due to
reduced capacity for physical work. It is also possible that reduced body size
associated with early undernutrition, may influence subsequent physical

activity and sport at school age.

Socioeconomic Status (SES)
There are only a few studies on habits of physical activity in youth
from different SES levels, whether in Mexico or other locations. Adults in
Pennsylvania showed differences in both job-related activity and leisure time

activity by gender and SES (Ford et al., 1991). Adolescents in the same region,
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in contrast, showed different trends (Aaron et al., 1993). Male adolescents
were more active than females and Whites were more active than non-
Whites, but SES was not a determinant of self-reported activity levels in
either males or females (Aaron et al., 1993). In Canadian adults, participation
in organized leisure activity showed a social class gradient, with higher
participation levels in higher SES individuals (Stephens and Craig, 1990).
Links between SES and activity have been observed through the
medium of sport choice and sport participation in the United States. Among
female collegiate athletes (largely in the pre-Title IX era), team sport
participants tended to be from lower SES, while individual and dual sport
participants tended to be from higher SES (Greendorfer, 1978). Data for
female university athletes surveyed between 1985 and 1995 showed similar
trends. The highest SES category had the most participants in swimming,
diving, and tennis, all individual sports. With the exception of one tennis
player, the lowest SES category only had participants in basketball, volleyball,
and track and field (Malina, unpublished data). While track and field is
considered an individual sport, it tends to be more accessible to all SES levels
than more expensive sports such as diving or tennis. These findings are
perhaps related to the time when the surveys were done, the availability of
given sports in various communities and access to them, the cost of sports,
the availability of facilities, as well as the overall interest, health, and skills of
the individuals participating. Title IX may have also had an influence on

what sport opportunities were available for American females.
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Level of physical activity in both high and low SES individuals is
inversely associated with age in adults. The nature of the activity is
imporfant in determining the interaction between SES and activity (Cauley et
al., 1991). If the choice is organized sport, levels of participation are higher in
the higher SES, and if the activity is more individualized and non-
competitive (e.g., walking, cycling), levels are higher in the lower SES.

In addition to SES, ethnicity is a factor in sport choice and physical
activity. In a sample of 7th and 8th grade youth in the United States, for
example, White youth were more likely to participate in individual, aerobic
activities compared to African American and Mexican American youth
(Gottlieb and Chen, 1985). While ethnicity is not used as a descriptor in the
Mexican school system (Pefia Reyes, personal communication), differences
between Mexican youth and other ethnic groups may be pertinent. According
to Sallis et al. (1993, p. 895), “Any studies assessing physical activity lévels
need to be replicated in more ethnically and socioeconomically diverse

samples than has occurred in the past.”

Gender
Males and females in the United States often participate in sport and
physical activity at different levels and for different reasons. From the
Prenatal period on, males are generally more active than females (Eaton and
Enns, 1986; Malina, 1995). Data on adolescents from the Canada Fitness

Survey (1983) substantiate this trend; 76-77% of males and 68-74% of females
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between 10-17 years of age reported being physically active (not including
physical education classes or job-related activity) for > 3 hrs/wk for > 9 mo/yr.
The Campbell Survey (Stephens and Craig, 1990) and the Youth Risk
Behavior Survey (CDC, 1993) also reported differences in activity between
males and females. The CDC survey (1993) of males and females in grades 9-
12 showed 50% of boys and 24% of the girls as vigorously active >3 days per
week. This trend was mirrored in Chile where 71% of males 13-15 years
reported that they were practicing sport, while only 24% of the females were
doing so (Montecinos et al., 1986).

During adolescence, girls are often at a higher risk for dropping out of
sport and reducing physical activity, though many adolescents tend to have
lower activity levels than they did in pre-adolescence (Reynolds et al., 1990;
Pate et al., 1994; Malina, 1995). There is a negative association between
activity and age in American adolescent females 12-16 years of age (Aaron et
al,, 1993). Likewise, in Canadian youth 10-14 years of age, 72% of the males
and 49% of the females were classified as active (3+ kcal/kg/day) in leisure
time activities. For the older Canadian group (15-19 year old males and
females), the numbers were only slightly lower for males, 69%, but a bit more
so for females, 39% (Stephens and Craig, 1990). Although these studies used
different methods for assessing physical activity, the trends are similar.

In a large study in the United States (Ewing and Seefeldt, 1988), the
prevalence of participation in organized sport for youth 10-18 years was 40%

for males and 22% for females. In contrast, higher prevalences were found
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for females in a study of 183 middle school students in mid-Michigan;
approximately equal percentages of males (30%) and females (29%) reported
participating in organized sport (Katzmarzyk and Malina, 1998a). Males in
southern California tend to have a significantly higher prevalence of
participation on organized sport teams than females and a higher frequency
of participation in vigorous activity outside of school (Sallis et al., 1996).

Low participation in physical activity and sport is also an issue in the
Mexican American population in the United States, especially among females
(CDC, 1993). Preschool Mexican American children were less active than
White children, and girls were less active than boys during school recesses in
two separate measurement periods two years apart in southern California
(McKenzie et al., 199_7). An earlier study showed that Mexican American
preschool children were less active at home than White children, and again,
girls were less active than boys (McKenzie et al., 1992). In an older sample of
5th to 12th grade girls from Massachusetts, Hispanic girls reported lower
activity levels than White and Black girls (Wolf et al., 1993). Because Mexican
American males and females have many cultural characteristics in common
with Mexican males and females, this study of Mexico City youth may
provide insights into their motivation and activity preferences. In addition,
in the Mexican American population, females are sometimes the least active
compared with males, or with males and females of other ethnicities

(Andersen et al., 1998). It thus seems likely that sport participation and
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activity levels are lower in Mexican females than in Mexican males, but at

this point, that is mostly conjecture.

Barriers to Physical Activity

Many barriers, both perceived and actual, exist to physical activity.
Environmental issues range from lack of time to lack of access to an exercise
or sport facility (Pinto et al., 1996). Safety issues are another concern; if a
neighborhood is unsafe, encouraging physical activity may be
counterproductive. A lower likelihood of participating in physical activity
has also been attributed to limited access to physically active role models
(Gottlieb and Chen, 1985; Branta and Goodway, 1996). Financial barriers may
also exist; if a sport or activity is too expensive, whether it is equipment;
registration fees, or transportation, a child's access to sport may be limited by
financial resources.

Barriers may also differ between the sexes. If it is not culturally
acceptable for females to participate in athletics, it will be more difficult for
them to begin or to continue. The same may not be true for boys, since many
cultures find athletics to be an acceptable pursuit for males. Somewhat
related to this problem is a lack of exercise-based knowledge and a lack of
social support for both males and females.

A strong relationship between parental exercise and encouragement
and the child's exercise patterns were found in various studies (Gottlieb and

Chen, 1985; Sallis et al., 1988a; Moore et al., 1991; Klesges et al., 1986).
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However, one study showed virtually no relationship between activity habits
of children and parents (Godin and Shephard, 1986). Nevertheless, while lack
of role models, unsafe neighborhoods, lack of social support, and lack of
exercise-based knowledge may impact the physical activity of males and
females, females are often at a higher risk from these barriers (Pinto et al.,
1996). Family influence on gender roles of males and females may also
impact activity (Malina, 1996b).

In a bi-ethnic sample of preschool children, physical activity lifestyle
habits in the home influenced the physical activity levels of the children
(McKenzie et al., 1992). Mexican American children were less active at home
and at recess than White children, spent more time in the presence of
supervising adults, and had less access to active toys (McKenzie et al., 1992).

The influence of family habits on the physical activity levels of family
members cannot be overemphasized. While not necessarily a barrier, it is
possible that low levels of physical activity in a given family, or a low priority
for activity, may act as a deterrent. Preschool children of two active parents
are six times more likely to be active than children of two inactive parents
(Moore et al., 1991). Mother-child correlations ranged from 0.20 to 0.50 for
time spent in physical activity for children aged 10-11 years (Sallis et al.,
1988a). Although genetics may play a factor in physical activity levels in
families, a path analysis of the Quebec Family Study indicated that most of the
variation in habitual physical activity and exercise participation was

accounted for by non-transmissible environmental factors (Pérusse et al.,
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1989). Almost 30% of the variance in habitual physical activity was accounted
for by genetic transmission, while 12% of the variance in exercise
participation was attributed to transmissible cultural factors (Pérusse et al.,
1989). Although it is difficult to tease out the complex role of family
influences on physical activity levels, the family appears significant and may

contribute to pursuit of physical activity as well as choice of physical activity.

Motives for Participation

Motives for participating in sport and physical activity are multiple,
and vary for children and adults. According to Kenyon (1968a, 1968b), six
factors exist that attract individuals to sport. These include social aspects,
health and fitness aspects, vertigo (risk or challenge), aesthetic elements,
catharsis, and ascetic elements. Beginning with these six factors, others have
tested and modified the wording to make them more applicable to children
and adults (Schutz et al., 1985). For example, the Children’s Attitudes Toward
Physical Activity survey uses seven factors that are mainly a re-organization
of Kenyon's original set (Schutz et al., 1985). Participants at a summer sport
school (n=1138) completed a 30-item survey on motivation for sport
participation (Gill et al., 1983). A factor analysis was used to combine items,
and the resulting dimensions of participation motivation indicated eight
factors: achievement status, team, fitness, energy release, situational factors,

skill development, friendship, and fun (Gill et al., 1983).
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Inherent in the literature on sport motivation is the concept of
competence, and who is deciding the competence level of a child. Does the
child decide if he/she is competent at a task (self-referenced, intrinsically
motivated), or does the child rely on others to decide competence (norm-
referenced, extrinsically motivated)? Task motivation theory is also related to
competence (Nicholls, 1984). If a person is task oriented, he/she sees ability
and success in terms of learning, improvement and effort. These qualities
lead to improved mastery and achievement. An ego-oriented individual
believes that a demonstration of competence is dependent upon performing
favorably in comparison to others. Success and competence are subjective
and norm-referenced (Nicholls, 1984; Williams and Gill, 1995). Thus, a
pertinent step in assessing motivation may involve assessing goal
orientation. If a task-motivated child is not learning new skills or perfecting
existing ones, he/she may not be motivated to participate in sport or activity
any longer (Klint and Weiss, 1987).

Using the Motivational Orientation in Sport Scale developed by Weiss
et al. (1986) to assess motivation for physical activity and sport, Biddle and
Armstrong (1992) found that 8-12 year old school boys could enjoy activity for
its own sake more so than school girls of the same age. Boys were interested
in the challenge of sport for its own sake rather than as a measure against
someone else, and they were less interested in pleasing a teacher/coach.

Active females, on the other hand, appeared to be more extrinsically
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motivated. Thus, females may require a higher social component in physical
activity rather than an achievement or challenge-type of situation.

The Task and Ego Orientation in Sport Questionnaire (TEOSQ ) was a
modification of a questionnaire developed from an original academic context
inventory to specifically assess the goal perspective of individuals in relation
to sport (Duda, 1989). There were originally 16 items set on a Likert scale from
unimportant to very important. The items are in response to the statement,
"I feel most successful in sport when..." Currently, the TEOSQ is a 13-item
scale with the items are clustered into task and ego orientation factors and the
mean scores presented for each factor. Mean scores for task and ego
orientation for interscholastic high school athletes (basketball, track and field,
tennis, and softball) were, respectively, 4.28 + 0.5 and 2.89 + 0.9 for males, and
4.45 + 0.8 and 2.59 + 1.0 for females (Duda, 1989). Using the TEOSQ, American
female high school athletes appear to be more task (intrinsically) motivated
and American male high school athletes more ego (extrinsically) motivated
(Duda, 1989).

Age may also impact motivation for sport and activity. Among
competitive swimmers 6-74 years of age, factors such as social status,
significant others, fun, health and fitness, and characteristics of competitive
swimming were rated very differently across age groups. Younger children
ranked fun higher than any other group, while social status was rated higher
by both the older children and the high school group (Brodkin and Weiss,

1990). Other sport motivation studies have found factors such as fun,
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becoming a good player, making friends, winning trophies, getting exercise,
and enjoying the excitement of competition (Gill et al., 1983; Gould and
Petlichkoff, 1988; McCullagh et al., 1993; Kim and Gill, 1997), however, age
differences were not assessed in any but the Brodkin and Weiss (1990) study.

The parental role in a child’s attraction to physical activity and sport
has a strong impact. In a study of fourth grade students, parental physical
activity orientation and encouragement level were as important as influences
as the child's perceived physical competence and gender (Brustad, 1993). In
addition, boys reported higher perceived physical competence than girls. It
was suggested that an increase in girls' perceived physical competence may
need to come from outside support (Brustad, 1993).

Another component is the social desirability of response when
children are asked for their participation motivation. For example, when the
response of fitness is listed first by young children, it begs the question, why
are they placing fitness first? A more important issue may be the child's
concept or definition of fitness. Do young children truly participate in sport
for physical fitness benefits? It seems unlikely; yet in a study of youth 7-14
years, many listed physical fitness as the most important motive for
participating in recreational soccer (McCullagh et al., 1993). In an
environment where the adults value fitness '(as they do in Boulder, Colorado,
where the study was done), children may reflect adult sensitivity in their

answers, i.e., they may be telling the adults what the adults want to hear.
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Sport Participation

Participation in organized sport is a common activity for many youth
in the United States. Not only do the children participate, but parents, local
businesses, clubs and schools all encourage participation in America. Youth
sports in the United States can be divided into six categories, agency
sponsored, national youth service organizations, club sports, recreational
programs, school sponsored intramural programs, and interscholastic
programs. The largest number of youth are involved in non-school sport
participation (Seefeldt et al., 1992).

In a survey of approximately 8,000 United States youth 10-18 years of
age, 55% reported participating in a non-school sponsored sport (Ewing and
Seefeldt, 1996). Boys participated in baseball (31.1%), basketball (30.9%), and
football (27.3%) more than other sports. Girls, on the other hand, preferred
swimming (26.7%), softball (26.6%), and basketball (22.1%), with volleyball
(21.2%) a close fourth. The percentages of youth who participated in school-
sponsored sport were approximately one-half of those involved in non-
school sponsored sport. Basketball was the most popular school-sponsored
sport at almost all ages, while the most popular free time sports were
basketball and swimming. Other trends from the sport participation survey
indicate a decrease in sport participation with age, and an under-
representation of Hispanic American participants in all youth sports (Ewing

and Seefeldt, 1996).
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Activity Assessments

Physical activity is a multi-dimensional behavior, involving complex
interactions of environment, genetics and personal choice. It can be defined
as any bodily movement produced by skeletal muscles that results in energy
expenditure (Casperson et al., 1985). Habitual physical activity has been
assessed in many different ways with a variety of instruments. Estimated
levels of physical activity tend to increase from 5-6 years until early
adolescence and then decline in North American and European children
(Bouchard et al., 1997).

A variety of methods exist for assessing physical activity in various
populations (Montoye and Taylor, 1984; LaPorte et al., 1985; Jacobs et al., 1993).
Direct methods for assessing physical activity include questionnaires (self or
interviewer administered), prospective diaries (self or observer recorded), and
electronic monitoring (LaPorte et al., 1985; Paffenbarger et al., 1993). Indirect
methods of assessment include energy intake, estimated body composition,
participation in physical activity, physical and physiological fitness, and
surveys of occupational categories (LaPorte et al., 1985; Paffenbarger et al.,
1993). Despite the varied assessment tools, no single instrument has yet been
developed which is valid and reliable, easy to use, and does not impact
behavior.

Methods for assessing physical activity in adults may not be as useful
for children and adolescents. For example, questionnaires are commonly

used to estimate physical activity in large groups. However, errors in recall
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are often significantly greater for children than for adults, and questionnaires
for children younger than ten years of age are quite limited (Montoye et al.,
1996). Questionnaires must have age-appropriate language and concepts
accessible to youth.

Nevertheless, questionnaires are commonly used with youth 10 years
and older, and some inherent problems should be noted. For example, is the
questionnaire estimating an individual's activity today, yesterday, last week,
or last year? Or, is the survey just asking how active an individual is relative
to his/her peers? When working with youth, the longer the interval between
activity and report, the less accurate the recall (Sallis, 1991). Further, if one
individual's interpretation of heavy exertion is not the same as another
individual’s interpretation, the mismatch between perceptions would impact
the validity and reliability of self-administered questionnaires. There are
multiple non-congruent dimensions of physical activity (Jacobs et al., 1993),
and the questionnaire which is used may determine how much light,
moderate or heavy vigorous activity is reported.

The shorter attention span and lower comprehension of children
relative to adults is also problematic. Many questionnaires require a
breakdown of the day into smaller time segments for activity assessment
(Bouchard et al., 1983), or ask for hours and minutes per day of specified
activities (Kriska et al., 1990). If the questionnaires are labor intensive or too
complex, children may have difficulty using them. In addition, children are

not very good at estimating the passage of time or units of time. School
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children from 3rd through 6th grades, for example, had difficulty in making
accurate time assessments for self-reported aerobic activity (Baranowski et al.,
1984).

Reliability and validity of activity questionnaires in children and
adolescents vary. They often depend on what method of comparison is being
used to measure physical activity. Reliability coefficients for vigorous activity
in 100 junior high school students ranged from 0.87 when the re-test was one
month later, to 0.48 when it was one year later (Aaron et al., 1993). Overal],
reliabilities of physical activity recall in hours per week from the same study
ranged from 0.54 to 0.78. The Bouchard et al. (1993) 3-day protocol had
reliability coefficients of 0.91 for youth 9-18 years when they were re-tested 6 to
10 days later. In 10-20 year olds who were re-tested from 1 to 3 weeks after the
completion of a physical activity recall, reliabilities were 0.37 and 0.35 for the
past year and the past week, respectively (Kriska et al., 1990). Reliability of the
Physical Activity Recall (PAR) over an interval of 7 days ranged from 0.47 to
0.81 in 5th to 11th grade youth, and the coefficients tended to be higher in the
older age groups (Sallis et al., 1993).

The percentages of Pennsylvania adolescents who met the Healthy
People 2000 criterion of 3.5 hours per week of light to moderate physical
activity (United States Public Health Service, 1991) were 93% for White males,
95% for Non-White males, 71% for White females, and 61% for and Non-

White females. Percentages for vigorous physical activity (> 3 days/week for
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> 20 minutes/day) were lower, ranging from 31% in Non-white females to
59% for White males (Aaron et al., 1993).

The Physical Activity Questionnaires for Older Children and for
Adolescents (PAQ-C and PAQ-A, respectively) assess moderate to vigorous
activity levels in children and adolescents. These 7-day recall protocols were
developed on Canadian youth at the University of Saskatchewan. They have
8 or 9 questions (depending on the instrument) which look at activity choices
and leisure time activities over the past seven days (Crocker et al., 1997;
Kowalski et al., 1997a; 1997b). Test-re-test reliabilities for the PAQ-C over a
one week period were 0.75 for males and 0.82 for females (Kowalski et al.,
1997a). Validity coefficients of the PAQ-A for Canadian youth 13-20 years
ranged from 0.33 to 0.73, depending on the comparative tool (Kowalski et al.,
1997b). The PAQ-A was moderately related to an internal activity rating
(r = 0.73), Godin and Shephard’s (1985) Leisure Time Activity Questionnaire
(r = 0.57), a Caltrac motion sensor (r = 0.33), and the Sallis et al. (1985) 7-day
physical activity recall interview (r = 0.59) (Kowalski et al., 1997b).
Generalizability coefficients for the administration of the PAQ-A three times
over the course of one year were > 0.85 for the scores of 97 students 13-18 years

of age (Kowalski et al., 1997b).
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Growth of Mexican Youth
Stature and Body Weight

A longitudinal study of growth, nutrition, and psychological
development was begun in Mexico City in the late 1950s by Faulhaber (1976,
1978, 1979, 1989; see also Faulhaber and Saenz-F., 1994; Faulhaber and
Villanueva, 1976). The sample included middle class Mexican school
children in the Federal District from 1957-1970. While the Federal District
children were taller and heavier than rural children in Mexico, they were still
at least one standard deviation below children from the United States
(although closer to samples of British children). However, in relation to
midparent height, the urban Mexican children were comparable to United
States reference data. According to Faulhaber (1976), they were not short due
to possible nutritional deficits (although it is possible that their parents may
have been nutritionally stressed during growth). Additionally, because their
families were relatively prosperous by Mexican criteria and had access to
 sufficient food, the childrén were not considered undernourished. These data
are probably representative of the status of healthy middle class urban
Mexican children.

Children in rural communities in Mexico, on the other hand, are
considerably smaller than their urban peers. This situation likely reflects a
history of lower food availability and poorer overall health conditions in the
rural environments in Mexico. In a series of cross-sectional studies in the

Valley of Oaxaca in southern Mexico, Malina et al. (1980) studied the growth
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of school children in a Zapotec speaking community. No differences in
height, weight, arm circumference and the triceps skinfold were apparent in
the 10 year span between 1968 and 1978. The rural children were smaller than
their same sex urban middle class peers, and mean statures and weights
approximated the 5th percentiles of United States reference data.

A sample of preschool children in rural Juarez, Mexico were shorter
and lighter than Hawaiian, Mexican American or American White children
(Briley et al., 1979). This may be due to a high incidence of undernutrition;
76% of males and 55% of females were classified as thin, malnourished or
very malnourished when plotted on growth charts from the Institute of

Nutrition of Central America and Panama (INCAP).

Body Mass Index

The body mass index (BMI; weight (kg)/stature (m)?) is one of several
indicators currently used to estimate the fatness of individuals as well as
chronic undernutrition (Malina et al., 1998). It is the most commonly used
index of weight-for-stature (Roche et al., 1981). However, the BMI does not
differentiate between the relative contributions of fat mass or fat-free mass to
overall body weight. The utility of the BMI as an indicator of underweight,
overweight and/or obesity for children and adolescents has not been
substantiated, but its ease of use makes the BMI a good descriptor. The BMI
can be used as an approximate criterion for overweight, normal weight and

underweight (Malina et al., 1998). Presumably, a high BMI reflects excess

31



nfleer.
The 1o
3% or

equIvoC

Menarc

Taturie,
&eat o
MGXiCO,
Je Unis,
Uﬂdemu

.\Ialina'




fatness (overweight), while a low BMI reflects deficiency of muscle and
adipose tissues (underweight). This criterion can be of considerable use since
overweight and fatness in adolescents are significantly associated with higher
risk profiles for cardiovascular disease and other obesity-related disease in
adults (Himes and Dietz, 1994). Overweight and fatness may also negatively
influence measures of physical fitness and performance (Malina et al., 1995)
The role of overweight for physical activity is not clear. Currently available
data on the energy expenditure of overweight/obese and non-obese youth are

equivocal (Dietz and Gortmaker, 1985; Sallis et al., 1988b; Beunen et al., 1992).

Menarche

Age at menarche is the most commonly used indicator of sexual
maturity status for females (Malina, 1979). In the United States, the average
age at menarche is 12.8+1.0 years of age (Malina and Bouchard, 1991). In
Meﬁco, the average age at menarche of middle SES females is comparable to
the United States reference value, while in areas with a high prevalence of
undernutrition, estimated ages at menarche are later (Malina et al., 1977;

Malina, 1990).

Secular Trends in Body Size
Secular trends generally refer to the increase in stature and weight
during childhood and adolescence which have occurred in many populations

over several generations (Tanner, 1962; Van Wierengen, 1986; Malina, 1990).
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Such trends have been recorded since the mid-19th century in many, but not
all, countries of the world.

Secular trends, however, may be positive (as indicated above) or
negative, or they may not be present at all (Malina, 1990). For a positive trend
to occur, the living conditions must have improved enough to allow
optimum growth to occur if it is possible. Negative trends refer to a decrease
in average body size over time most likely because living conditions have
deteriorated. Lack of secular change may relate to the attainment of genetic
potential by the population, or lack of improvement in health and
nutritional conditions sufficient to bring about change. Since the growth
status of children is often considered an indication of the overall health and
nutritional status of a given community (WHO, 1976), a positive secular
change in height and weight is an indication of improved health, nutritional,
sanitation, and socioeconomic conditions in a population (Malina, 1979; Van

Wierengen, 1986; Tanner, 1990).

Secular Trends in Mexico

A positive secular trend in stature and body weight has occurred in
upper middle class Mexican schoolchildren in the 1970s (Ramos Galvén,
1978), compared to school children in the 1920s (Priani, 1929). Several
longitudinal and cross-sectional studies have been conducted with children

in Mexico, both urban (Ramos Galvan, 1978; Faulhaber, 1976) and rural
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(Chavez et al., 1972; Malina et al., 1977). Positive secular trends are evident in

the middle class samples, but are absent in the rural samples.

Summary

Regular physical activity has the potential to improve the health status
of children and youth. As such, encouraging children to begin and maintain
regular physical activity should be a goal of sport, school, and activity
programs. Children and youth participate, or do not participate, in sport and
physical activity for diverse reasons. Gender, SES, availability of resources,
appropriate instruction, and personal preference impact the likelihood of a
youngster choosing or rejecting sport participation or other physical activities.

One specific benefit of regular physical activity is weight maintenance,
and, thus, decreased risk of obesity and possibly obesity related diseases. Since
obesity is a problem in parts of Mexico, as well as elsewhere, structuring
physical activity and sport programs to encourage regular participation may
help prevent overweight in Mexico City children.

A certain level of physical activity appears to be necessary for normal
growth if and when nutritional and social conditions are adequate. The
current height and weight of Mexican youth provides information on their
present nutritional status and the conditions of Mexican society. Given the
economic progress of Mexico over the last half century or so, children and

youth of today should be taller and heavier than those in earlier surveys.

34



CHAPTER 11

METHODOLOGY

Introduction

The purpose of this study was to assess participation and motivation
for sport, levels and types of physical activity, and growth status of urban
Mexican school youth across three socioeconomic levels. In addition, growth
status (height and body weight) of the current sample of urban Mexican youth
was placed in a secular context within Mexico.

The focus of the study was school youth resident in Mexico City, the
Federal District of Mexico. Mexico City sits at 2200m (7200 feet) and has more
or less chronic problems with air pollution year round. The study was
approved by the University Committee for Research Involving Human
Subjects (UCRIHS, Appendix A) at Michigan State University, and sponsored
by the Escuela Nacional de Antropologia e Historia (ENAH, Appendix B) in

Mexico City.

Background on Pollution Levels in Mexico City
The Indice Metropolitano de Calidad del Aire en Mexico (The
Metropolitan Index of Air Quality in Mexico City) (IMECA) has set norms for
air quality, and for the type of activities that are possible when the levels of

certain gases (such as carbon monoxide, sulfur dioxide, and ozone) are too
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high (Table 2). IMECA ratings are particularly important in the valley of
Mexico City, as many industries and people reside in the area. At times
during the course of the study, levels of air contamination in Mexico City
were rather high. For example, on Tuesday May 27, 1998, the high ozone
levels were at 220 IMECA points, and 201- 300 is considered poor. There was a
phase 1 pollution alert which meant that extra cars (in addition to the
standard rotating practice which removed cars with license plates ending in 1
or2,3o0r4,50r6,7or8and9 or 0 on a given day of the week) were pulled off
the road until the pollution levels drop. A phase 1 alert also means that all
scholastic outdoor activities are suspended for the duration of the alert; this
affects the 4 million students of the Federal District. In addition, industrial
activity is reduced by 30%, and the 3.6 million circulating vehicles in the area
are reduced by 40%. Sample levels of contaminants in the air in Mexico City

during the time of data collection are presented in Table 3.

Subjects
Approximately 1,100 (n = 1,095) Mexican school youth between the ages
of 9 and 18 years participated in this study of sport preferences and
motivation, and levels of physical activity. All youth were enrolled in school
at the time of the study. The sample was divided by age, gender, and SES.
The specific targeted ages were 10, 12, 14, and 16 years (roughly 4th, 6th, 8th,

and 10th grades), but the actual data collection resulted in students 9-13 years
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from the primary schools (primaria) and students 14-18 years from the high
schools (preparatoria) The breakdown of the sample is shown in Table 4.
Social class was defined with the cooperation of local school authorities
and colleagues at ENAH in Mexico City. Based on the information from
ENAH, the geographic location éf the school was the determining factor for
assignment to SES 1 (low class), SES 2 (middle class), or SES 3 (high class). In
addition, the demographic information from the questionnaires helped in
this determination. Both the home delegacién and colonia were elicited from
the subjects, so their region of residence was known, and like any city, certain
regions of Mexico City are indicative of class differences. The occupation of
the parents of the study participants was also elicited. While the school of the
subject was the main criterion used to identify his/her SES, parental
occupation was also used. For example, 16 high school aged individuals
originally classified as high SES (SES 3) were changed to the low SES (SES 1)
when the occupations of their parents were considered, i. e., “employee” or
“worker”. Likewise, high school aged individuals classified in SES 1 whose
parents were listed as doctors, architects, and lawyers were switched to SES 3.
For this second group, 13 individuals were changed from SES 1 to SES 3. For
the younger subjects, youth were only switched from SES 1 to SES 3 if they
listed the occupations of their parents as doctors, lawyers or architects;
changes were not made in the other direction due to many younger youth not
knowing the occupation of their parents. Thus, they often listed their

parents’ jobs as “employee” or “worker”, regardless of actual occupation.
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Overall, 17 youth between the ages of 9 and 12 years were reassigned to SES 3.
The middle SES (SES 2) likely has components of both the high and low SES,
although it does appear to differ from both by general parent occupation
status.

Primarias in Mexico City had no recesses to speak of, though they did
have a lunch break. In the schools observed, there was some “run and
chase,” but mostly socializing. The high school students were not observed
playing soccer or basketball, though they may have had time to do this during
their school day. Many smokers of both genders among the high school

students were observed.

Study Design
The design of this study was a cross-sectional survey of school youth at
selected ages and grades, distinguished by gender and social class. For the
purposes of this study, the sampling unit was the classroom within the

school.

Anthropometry
Chronological age and gender were provided on the demographic
information sheet of the questionnaire, and for the younger children verified
against school records. Decimal chronological age was calculated by
subtracting the decimal equivalents of the measurement date from the

subject’s birth date.
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Stature and weight were measured. Stature (cm) was measured to the
nearest millimeter using a GPM anthropometer with the subject standing on
the floor with no shoes and with heels together and weight evenly balanced
on both feet. The measurement was taken from the rear with the subject’s
head in the horizontal plane. The subjects were positioned to stand as
straight as possible, and the measurement was taken at the apex of the skull
on the midline.

Weight (kg) was measured to the nearest 0.5 kg with the subject
standing on the scale in school clothes and no shoes. A correction for the
average weight of school clothes for both boys and girls was calculated by
weighing a sample and using this as the correction factor for mass. For this
particular sample, the correction factor was 1.0 kg. Stature and weight were

used to calculate the BMI, weight (kg)/stature (m?).

Questionnaires

Sport Participation and Motivation Questionnaire

Questionnaires developed and used to assess the patterns of sport
participation and activities of children in the United States (Ewing and
Seefeldt, 1988) were modified and translated into Spanish for use with
Mexican school youth (Appendix C). Currently, no assessments of congruent
validity exist for this questionnaire. In addition to basic demographic
information, the participants were asked to answer questions regarding

participation in organized sport, reasons for selecting a particular sport or
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sports, perceived ability in sport, motivation for participation, and reasons for
discontinuing participation in sport. If they had never participated in sport,
they were also asked to consider why. The questions were designed so that
school sponsored sport participants, non-school sponsored sport participants,
and sport ‘drop-outs’ could be asked to answer questions addressing sport
preferences. The questions were also designed to tease out what children and
youth consider fun or not fun about sport participation so that teachers and
coaches might learn more about what children want in sport activities.

From 13 to 42 response choices were available depending on the
instrument. For example, the surveys assessing task or ego orientation
consist of 13 items which can aid in categorizing what drives an individual to
participate in sport. The survey which assesses motivation for sport
participation in school and non-school sports has 28 items, while the survey
assessing sport discontinuation has 42 possible items. Regardless of the
instrument used, the questions were set on a 5-point Likert scale ranked from
5 (very important) to 1 (not important at all). The students also had the
option of writing in choices that were not listed on the questionnaires. These

responses were written in blank spaces at the end of each question section.

The Physical Activity Questionnaire for Adolescents (PAQ-A)
The Physical Activity Questionnaire for Older Children and for
Adolescents (PAQ-C and PAQ-A, respectively) was translated into Spanish

and given to all participants (Appendix D). The PAQ-C has been used for
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children from 4th to 8th grades, and the PAQ-A for youth from 8th through
12th grades. The only difference between the PAQ-C and the PAQ-A is an
item about recess activity. Because the Mexican system does not have an extra
morning recess like the United States and Canadian systems, the PAQ-A was
used for all youth in this study. The PAQ-A attempts to assess levels of
moderate to vigorous physical activity. Physical activities are described as
sports, games, or dances that make one breathe hard, make one's legs feel
tired, or make one sweat (Crocker et al., 1997). The questionnaire asks the
participants to recall the number of times that they performed certain
activities for the previous week. In addition, there are questions regarding
television (TV) viewing, video game playing, and activity levels compared to

peers (Kowalski et al., 1997a, 1997b).

Test Administration
After school authorities granted permission, several schools in Mexico

City were identified with the assistance of colleagues at ENAH. Local school
officials were then contacted and the purpose of the study explained. The
school was asked to provide informed consent for the students to participate
in the study. Subjects were informed of their rights by classroom teachers,
and by the investigators. Each questionnaire also included an assent form
which explained the rights of the subject and requested his/her consent to
participate in the survey. Consent and assent forms (Appendix E) were

distributed to the children and their parents prior to data collection. The
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original forms were translated into Spanish and checked for accuracy and
correct grammar by a Mexican national.

The structure of schools in Mexico includes a primaria, secundaria, and
preparatoria, which are roughly the equivalent of the United States system of
elementary school, middle school, and high school, respectively. The
elementary school has grades 1-6, ranging in age from about 6 to 12 years of
age. The middle school has grades 1-3, ranging in age from approximately 13-
14 years of age, and the high school also has grades 1-3, ranging in age from
15-18 years. However, compulsory schooling only requires students to a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>