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Fic. 3. A longitudinal study of the growth of strength in the back muscles in
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from same individuals over a period of up to 5§ years (unpublished data).
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Figure 6.5 VO,max related to chronological age (49). Reprinted from Krahenbuhl et al. 1985.
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Motor development (EENFE)

Stages of Fundamental Motor Skills
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FIGURE 10.2 Ages at which 60% of boys
and girls were able to perform at specific develop-
mental levels for several fundamental motor skills.
Stage 1 indicates an immature level whereas stage
4 or 5 indicates the mature level.Stages 2 and 3,and
sometimes 4, arc intermediate levels.

Reprinted, by permission, from Seefeldt and Haubenstricker,
1982, Patterns, phases, or stages:An analytical model for the
study of developmental movement. In The development of
movement control and coordination, edited by J.AS.Kelsoand
1.E.Clark (John Wiley & Sons), 314.
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FIGURE 10.3 Meansscoresforseveral fun-
damental motor skills in children (sexes combined)
2 through 6 years of age. Movement skills of the
children were filmed and then rated on the success
of performance in each task and the number of
components shown for each task.The components
were rated on a 5-point scale, and a score of 3 or
higher indicated the mature movement pattern for
the specific task.

Data from Sinclair, 1971.
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Figure 25. Chronological age-based distance and velocity curves for sit and reach. -

~NVF—BIR (Leuven Growth Study)
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Figure 9.15. Percentile distribution of Flemish girls 6.0 to 18.0 years of age by sit
and reach.
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; i ' Table 15. 1 : i
Correlatlons in Muscular Strength and Endurance |n Relatlves by Descent and Adoptlon
Strength
(quadriceps Endurance Strength Strength Endurance

Relatives isometric)® (sit-ups)? (grip/weight)®  (push-ups)® (sit-ups)®
Parent-child - 0.32 0.23 0.20 0.25 0.24
Father-child 0.31 0.22

Mother child 0.33 0.25

Sibs 0.28 0.37 0.29 0.38 0.34

DZ twins 0.39 0.19

MZ twins 0.76 0.71

Uncle/aunt—-nephew/niece -0.12 -0.07 -0.02 0.51 0.54
First-degree cousins 0.02 0.00

Unrelated sibs 0.08 0.03

Foster parents—adopted child 0.12 0.15

aPérusse et al. (72, 73), French Canadian families in Quebec City area.
bPérusse et al. (71), Canada Fitness Survey.

Table 15.3 : T e g
Correlations for Several Psychomotor Tasks in Different Kinds of Relatrves in Two Studles
MENNONITES® FRENCH CANADIANS®
Reaction Movement Eye-hand Hand Reaction Movement
Relatives time time coordination steadiness time time
“Parent-child 0.13 0.09 0.04 0.05 0.13 0.14
Sibs 0.37 0.33 0.32 0.31 0.23 0.24
DZ twins 0.19 0.15
MZ twins 0.38 0.39
Uncle/aunt—nephew/niece 0.20 0.18 0.23 -0.10 0.06 0.02
First-degree cousins 0.03 0.20
Grandparent-grandchild 0.00 -0.22 0.12 -0.10 — —
Unrelated sibs 0.11 0.28
Foster parents—adopted child 0.03 0.17
Spouses 0.01 0.15

eDevor and Crawford (24).
bPérusse et al. (73).



Table154 . .
~ Intraclass Correlations From Twin Studles
of Aerobic Performance

n PAIRS
Source MZ Dz Test Mz Dz
Klissouras (43) 15 10 VO,max/kg 0.91 0.44
Males
Klissouras et al. (44) 23 16 VO,max/kg 0.95 0.36
Males and females ’
Komi et al.(45) 15 14 PWC, /kg 0.832 0.432
Males and females
Engstrom and Fischbein (27) 39 55 PWCmax/kg ~ 0.70° ~0.28°
Males 22 21 ~0.74 ~0.53
Bouchard et al. (9) 54 56 PWC, . /kg 0.60 0.41
Males and females
Bouchard et al. (11) 53 33 VO, max/kg 0.71 0.51
Males and females
Fagard et al. (29) 29 19 VO,max/kg 0.77 0.04
Maes et al. (53) 41 50 VO,max/kg 0.85 0.56/0.59°
Males and females
Sundet et al. (88) 436 622 VO,max/kg,  0.62 0.29
Males predicted®

*Calculated from data in the original paper. Data were missing for one pair of MZ twins.
®Values interpolated from a graph. Second set of correlations is for a subset of twins concor-
dant for physical activity.

“The second correlation is for the same-sex DZ twins.

“Maximal aerobic power was predicted from a nomogram, and the predicted VO max was

subsequently transformed to a categorical score from 1 to 9. The intraclass correlatlons are
based upon the categorical scores.

Table 15.5 :
Familial Correlations for Aerobic Performance in Relatives by Descent and Adoption
Lesage Bouchard Lortie et al. Bouchard Pérusse Pérusse
Source: et al. (50) etal. (11) . (81) et al. (9) et al. (72, 73) et al. (71)
VO,max, VO, max, VO, max, PWC PWC PWC
Test: measured measured predicted 150/kg 150/kg 150/kg
Parent-child 0.03 0.17 : 0.14 0.47
Father-child -0.10 0.17 0.13
Mother-child 0.28 0.17 0.16
Sibs 0.19 0.33 (0.25) 0.25 0.26
Brother-brother 0.55 0.30 0.31 :
(0.41)
Sister-sister 0.63 0.45
Brother-sister 0.24 0.12
Uncle/aunt- -0.21 0.68
nephew/niece
First-degree (0.14) R -0.11
cousins
Foster parent— 0.20
adopted child
MZ 0.85 (0.60) 0.61
(0.70)
Dz 0.74 (0.46) 0.46
(0.51)
Unrelated sibs— (0.00) 0.08

adoptive sibs

Correlations in parentheses are intraclass. ) -
All data except Pérusse et al. (71) are based on French Canadian families in the Quebec City area. Pérusse et al. (71) is based on families in the
Canada Fitness Survey.
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R e e Table 15.8
~Effects of Training on Maximal Oxygen Uptake in MZ Twins
Fre and Twin Resemblance in Training Response

F-ratio of between-

to within-pair Intrapair

Effect of training variances resemblance
Experiments (F-ratio) in response in response
Endurance training 45.6* 5.8* 0.71*
(16 pairs)?
Endurance and 105.9* 9.4* 0.81*
intermittent training
(26 pairs)®

2Data in liters of O, per minute were adjusted for pretraining value and gender [Hamel et al.
(85), Prud’homme et al. (76)].

®Data in liters of O, per minute were adjusted for pretraining value, gender, and training pro-
grams [Boulay et al. (14), Hamel et al. (35), Prud’homme et al. (76)].

*p < .001
Adapted from Bouchard et al. (5).
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Figure 15.7 Intrapair resemblance in the magnitude of training changes
in maximal aerobic power. From Prud’homme et al. (76).
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