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Recommendation of Nymegen Growth Study’s Design and Its Case Study

Kazutoshi KIKKAWA* and Shuichi KOMIYA*

Abstract .

In growth and development research, the traditional models based on cross-sectional and
longitudinal models have usually been employed.

In these models, growth and development is assumed to be a function of the two factors of
age, time of measurement or cohort.

The literatures on tri-factorial model in which growth and development is accout for as a
function of age, time of measurement and cohort were summarized by Kessen (1960) and Schaie
(1965) . ’

The Nymegen Growth Study develops these models and average value on each groups is
described by the formula, Ge=B+A+C+T+L (where B refers to the base line value; A, the
age effect ; C, the cohort effect ; T, the time of measurement effect ; L, the learning or testing
effect).

The present paper attempts to analyze the development of running long jump following the
tri-factorial model in Nymegen Growth Study.

The materials for this study are obtained by testing elementary school children.

The measurements of both cohorts were administrated twice at 5-months intervals in 1978.

A total of 22 boys is divided into two groups according to their birth periods (cohort).

In addition, independently selected control group from younger cohort is employed to. assess
the impact of testing effect.

The results obtained are as follws.

1) Cross-sectionally,” the difference between two cohorts in the first measurement was
significant, nevertheless, in the second measurement it is not significant.

2) Longitudinally, the younger cohort develops, while the elder cohort develops with non
significance. .

3) When the corresponding groups compared, it proveé that neither the testing effect nor
the time of measurement is significant in this design.

4) Consequently, the development or growth of running long jump is due to the net age
effect, especially so in the younger cohort.

We hope to expand the tri-factorial model by adding more data. Because there are evidences
which support the application' of this model to our area, and because the present approach
would be of great value to the study of growth and development.

(Journal of Health Science, Kyushu University, 1 :109~116, 1979)

* Institute of Health Science, Kyushu University, Ropponmatsu, Fukuoka 810, Japan. -
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BH0, TNZThOPHERRIEN « BAZEOLTIC
FEHINTETVE998), 5 LaRERBICHT
BHHETIRD 24E4%ER (Cohort) BEHODESICK
BECEHE S PITT B DI T 70 —F %4712
V, bI—DDOMEHKTH BRI EO/REEE
wlLEoELTNE,

TRbb, MM HETIE Cohort ZZFHMZFhO
BEERMELSOOTHD, Lich-THBEH~
OHRELEUVTOBRBEIREE—FILTE 0N RL0E
boTNB, BEIHHIERZNhZBhOES T LiCH 4
Dak—bERHMMT 3720, BTUSEEROESEL
L5295 35DTIRIEV. L UtNHTIRITE Y
ZHi5ER: (Time of Measurement) 2EEEEIC DI
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AEBRSTEDTHAD LS HOEHLTE 5,

BARMICRUESRROLES 2 WITRE - BBRED
HIEBENE V-7 ETH B, ;
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b, HWAIBIE (LO) i3, DLO=f (A, T) ©k5K
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X5 IKEA—ELITHONTR R 2 (secular-trend)
ZB%RTSH Time Lag B (TL) OFFA4 VT
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RE « BEFEREAEL XS T30, F—28
ELORPICHER, 35— X -TEE 22 Y
3 ENS=ERM (tri-factorial) 1R 73 Kessen
(1960) HIBZD , BEMBTFAVERL 0B
Schaie (1965) T&H 319 ,

Schaie X =ERMBRO LS BARICE > TRET
E5LLTNS,

ER/S PR}

Age difference ; Ad

Cohort difference ; Cd

Time difference ; Td

Cross-sectional Jl5ETDz ; CSd

Longitudinal }ETOZ ; LOd

Time Lag RlETODZ ; TLd
ET5BL,

CSd=Ad+Cd

LOd=Ad+Td

TLd=Cd+Td &%V,

Lo

Ad=Csd—-Cd (1]

Cd=TLd—Td (2)

Td=LOd—Ad (3) & ibhbe

ZhW ZICRDOERETIES &,

Ad= (CSd—TLd+L0d} /2 - (4)

Cd= (TLd —L0O4+CSd) /2 (5]

Td= (LOd—CSd+TLd) /2 (6)

LB EBHEHLTH %0

Lhl, 2hdsDRPSIE/ YT 4 —42—, Ad, Td,
Cd ZhFhOERHBEEVI ORMHBR TS
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% Sequential Design 2#2/R L T35, T70bDb
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ZREXE-HARTO Mixed Longitudinal Design
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II Nymegen Growth Study O 5744

A7 v # O Nymegen A%®D van't Hof & Prahl-
Andersen [3XE® Michigan X22dD Kowalski, C.
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RILEA ; Gt=B+c+t
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Nymegen Growth Study TEHEXH TV BHE
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Gi=B+c+t+1

1981 (t)

Time of
Measure ment

1980 (o)

1970
(o)

cohort

1971
(c)

Fig—1 General Design of Nymegen Growth Study
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128D 19674E 2 A TickThi-H, £LDak—
b (Ce) &LT196746 Add 8 AE Tk £Fhic
HDERERL 120
TBEIZIEEELT19784E5 B (1) T, 82
BB OMEE19785E10A » 5118 (t2) IThid TEM
Utco 2EDRIEMHR (t2—t1) N6 B ATH %0
Lich-TENZND I F— FOFESRZNEN
HERFICIZRO X 51125, -
: H1E #H2m
Ci:l1F3, 4, 558 11F7, 8, 94
Ce:10%F9, 10, 114 H  11F13, 14, 157 H
Freavito—uE (Ct) ELTESDaF— M
5 8&AMM, coRlER2EEORERICOAER
Lko
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PE—AE) LLTR8AEMML .
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REDS>H, WASHEED 6 EE(BETh)RES,
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HTH5#EVIEEY (Running Long Jump) &V

Age
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11.9
(A)

Gs;=B+A+1t+1

Btz

WEMAB T ERORKIC197845 A L10A 5118 %)
T BHDTHEH, VIO RESICHEELT
~EEHREL, WELILSIEDL > 1ORUTEROKE
HROESHE 24 ThH %,

HMHBE M2 LI -2 LiZRER (Time of
Measurement) ZREUTEEITEETHS0d
LIS, 4 VR 5327 Y a VORBRERLES
DTHY, COPRIEBLLBVC LILT S, ZOHE
HRERDLULTHELER—2DLDICIES,

ZOFXA¥YS 7LD, Gy BERLD a3 k-
(C1) 1 EEOHEME, G REDLD K~ (Co)
OE1EBOHEEEZENENSHODL TN, ik
IZ G3 13 C1 DL DRLAIEME, Go i3 C2 @Y
EURIEETH 5,

GT X C2 5 OEIMEIEABKDONEMEH S
THDTH %0 :

BHPEOAXXRZIEZIT (—a, 0, A), (0, ¢, C),
(0, t, T, (0,1, L) DXSiILKETE 3,

O3S UTREEZEBL LR TRON/ raw
data BEFE —1DX5IKKE 570

Time of
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Gs=B+c+t+1
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(o)
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(o)
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(c)

Fig—2 Application Design in this Study
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Table-1 Raw Data on Each Group

Gy Ss. No. (cm) Gz (cm)

' 001 378 365
002 360 335
003 356 357
004 355 367
005 346 345
006 341 343
007 330 331
008 327 339
009 316 327
010 306 314
011 300 288
012 280 295
013 280 278
014 230 . 249

Gy Ss. No. (cm) G4 (cm) Gt Ss.No. (cm)
101 344 372 201 365
102 340 351 202 358
103 304 - 356 203 337
104 300 324 204 315
105 280 322 205 311
106 265 310 206 300
107 258 330 207 292
108 198 324 208 255

FA%¥7 7 APICRINIES KE S V=T DF—
2RRED/F 2 — 52—, BERE) Off, Clak
—}%), T GUERL), L (FEHR), A 4D
DARRETH S0

van't Hof, Prahl-Andersen 13 (1976) Tiz=
F— MRS VEARY aELOLDEEL
TEOELTHD, KEFOHEDI & — b OFES
EHERCELNEELLCEMNTELD,

TROECARTNTE L LTELTS B0

ZOME, KTV fo?—auu?mxcncn
% [+

Gy =

Gg=B-a

Ga=B+A+t+]

Ge= B+t+1

GT=B+t

Lichi-Tehd Gt 5 GT ETO 5 2OHFRER
EEITHBE, a CESPD) 2B BDITE G-

Ga=B-(B-a) THZDTG1 Gz OUBETHIZ

ke Eicis s,
RRICAILOVTIE Gg & Gy DHEL, 1, L(EH

HE) 1o T Ga & GT OHEE, t (UEkh
B) 20Tk Gr & GT OHEEEhEhITES
ZEIE > THODILT BT ENTE S,
AERTRAOIERTH3EVIBLCRBEHTO
EEAGOELRE L, THEAENIRICEEE >
TNRZLIEDLD t BEZBEAT 2 LREHTR
W - ' ‘

ZCTREONEHEOLBIIRDELIEDES
13 Wilcoxon O®BEZEBL, FBO BV ERDOH
EEIC DV TIZ Mann-Whitney OUF R F2H-T
BEZETIE- ko

ZREND/T 4 — 2 —DEDBEE LI ERIHR
—2RTEDTH S0

Table-2 Tests for the Differences of the
Effects Comprising Nymegen Type
Model for the Five Groups of
Boys seen in Fig-2.

Qroups Factor  Procedure P. value
G1:Ge a U test p<<.05

Ga:Gy A U test Non. Sig.
Ge:GT L L U test Non. Sig.
Gq1:GT t U test Non. Sig.
G4:Gz LOdez  Wilcoxon test p<.005
Gs:Gy LOds  Wilcoxon test Nop. Sig.

ZDH>BLTR G1 & G ZHEBIL: a HICERR
EBBONB. FI8bDH cross-sectional LWEIKT
B1EHEHO F—24 %J}Lmz:&i EHENBDLNI
(p<<.05)o

UL D:&bﬁ]i&:motﬁz lﬁliﬂliﬂ%‘t@? 2
ZDOVTHBE Gy & Gy DRIERTRIED 7,
TROLEBICRGRISEMNS FELE 6 FLEDIICR
bbntmmﬁb ﬂéwu%mﬁm%bbnu<m
’)7‘-0

irﬁﬁmw65a$¢o=¢ F@%AKH%1
EOREM (Gz) L 2EDREME (Go) OHICIIE
BESBDONIH, EEDOIH— F OBEAIIREL
[, 52 EOREME (G1, Gs) Faﬁlca%%iﬁ%wbbn
Bhate. EoL

mmGiaGTmﬁ&w;qrwiﬁﬁm§nﬁ%
DEEES B EZDERIBEELLOTREN, 2O

SEMHOBERSRE UTRBRLDPRE, /7Y ¥k

BEBEIONDY, THLEERBRENI ORI
Bdp ot b EZBT ENTE B,
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FRFEHR (1, L) 2RET 510DIC Ga & GT
LERBLIL LT A, FERERBDONT, Ltk
THEGRIC L ZHEL B> LA 5,
REPDOERDS B, TTERSLIORFELD2
d— b (5EELE) iTBY 3 ERDESTRMED T
HEhobhizATH 2. .

2F Y S EEDEPSKICHTTOEDIBETDOH
ERRESEIONEY, TNRIEROESBRETA
ERBREELTVEEEZZAC ENTEX D
HEROREORE, 75V FavyFivavid
S>1BIRDPTF R MENE VS BBRRDEL b D
FEOBRBOEVIRECOREERLELSZCLIITS
T, EPENEBEBEOMASES L LGB ZET
NEEVIEELCOMERCDESERICXLZbDLEE
ZTEWESTH B, ‘

O LREBHEKDREUEER S 2L, THO
B e BEM E OBIGHES, 11.0F 5 S11.5F EHDBE
CHECRETETHAI LN HAEREL TV S,

Score] .

8oL

60

40

Y ad . o .
Tl L1 : [ I T T | : [ ]
'67 '70 '75

(time of measurement)

— AR P OERIZONTZD MRz & b2
ofc) b, MR BEREBRELLELS VWS HER
£\, system WOHTO ?-—?ﬁ&ﬂﬁ input—
data processing—output LI ROPTEREINS
~NxHDTH 5o

data processing I\ TED & 5 LR YL kb
b2, WEORHIZE KD ZNTEDEBRAIC
WMEBEINTN B9,

E FRODLEZERON TV TH B LT HUIHE
Dt BEBBIFOT To—F Db >BHEOETMD
BBI NS IV, J05 output 722 IR
BHEHOZRINELEDO LTROKRER Y1 1 &
HHBIRTDOEDOTH>T, TDOEEBMRL AITIE
TEIT,

data processing & output AERICIENIEIEZ13
Y input SUTOZEBOBRGEELILZ, O
THY 7Y Y SORMBERRKRVICOERRINTETE
72 EWEIEL BT, ‘

input D REIX output MBEB/OLERM LT

Scorel

. _Female .
i w%__o/o'o 30yrs.
- ) ; W/H4Oyrs .

60

50yrs.

3

[V T W S W |
g

'67 '70 '75
(time of measurement)

- Fig-3 Total Score on Physical Fitness Test
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BECT XL LAY, BEKE LT
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ARNBEETERAT R FREBIH, BATORE
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LB RE FEEAEDOTF 4 O 5 b, KIS
FHikid DX=f(A, O), #MriI73HEEIE DLO=1(A, D
EVSERRTEEIN T 38, Kessen % Schaie
D=EREFVi0EE, dL0EFZOHERICEDA
Noh—EDOREEH T TN,

AR TR=ZEREFIVOIR R & U 72 Nymegen
Growth Study OFH A v»F—4& LRES (A),
ak—1t (C), @EH (T), 72 MR (L) of
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