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Nutrition and nutritional status of B-year old
Surinam immigrant and Dutch (Caucasian
controls) schoolchildren in Amsterdam
Iì..1. Eggcrr. tl. Ll. Rcnt¡r,istr. J. []. r,ln Lìc'ì. R. Luyken+, H. van den Bergs

In order to gain better insiglrt into the nutritional
problems of the Surinam immigrants in 'l'he Ne-
therlands, â survey of the nutritional status and
dietary habits âmong 8-9 year old Surillam immi-
grant and Dutch (Caucasian controls) schoolchild-
ren was carried out in Amsterdam in the period of
January to .lune 1978, 156 Surinarr immigrants
and I82 Dutch schoolchildren as well as their pa-
rent(s) volunteered for the study, re¡rresenting
84.7Vo of thc selected population. Dernographic
and socioeconomic data were obtainecl from the
parents by oral inquiries.
F.ood consumption data were collected from mo-
thcrs and children using the 24 hour recall method.
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The nr¡tritional status was assessed by meansoforal
inquÍries, medical examination (including blood
pressure readings), anthropometric measure-
ments, and biochemical tests. Food consumption
data were in close agreement with biochemical fin-
dings. Both sets of data indicate that the Surinam
irnrnigrants are much more at risk for developing
iron deficiency anaemia and pathology related to
deficient cellular thiamin and riboflavin saturation
than the Dutch controls. Low 25-OH-vitamin D
vah¡es with accompanying high serum alkaline
¡lhosphatase activities were frequently found
¿rmong the immigrants, indicating that subclinical
vitamin D defïcíency might occur among these
children.
Total serum cholesterol values in Surinam-Hindus-
tani were signÍficantly lower than in Surinam-
Creoles and controls. Serum immunoglobulin le-
vels in Surinam children were significantly higher
than in controls. No clear signs of nutrient deficien-
cies were found. In all ethnic groups the prevalence
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' of dental caries was high. Obesity was rare in immi-
grants and controls. It is advised to stimulate in
nutrition information and education among immi-
grants the use of products like brown bread, nuts,
pulses, liver, vegetables, and milk (products); the
use of sweets and soft drinks should be restricted. A
general prescription of AD-prophylaxis by general
practitioners and youth physicians is recommen-
ded. Attention should be given by youth physicians
and dentists to the use of fluoride supplements or
toothpaste containing fluorine.
T. Soc. Gcneesk.60( I 982) 692-700

1 lntroduction

Epidemiological nutritional stuclies cluring the past decade
have revealecl that nutrient cleficiencies ¿ìre common among
immigrants in the U SA and the U K. 'fwo studies carried out
in The Netherlands amongadults (Verweij-llurke l97l) ancl

infants and todcllers (Van Steenbergen 1978a & l97tìb),
indicated that immigrants from Surinam (South America)
also showed problems in acljusting themselves to the Dutch
cliet:rry habits. To get a deeper insight in the nutritional
pr oblems of the Surinam immigrants, ¿t sutvey of the nutriti-
onal status and dietary h¿tbits among 8- to 9-year olcl Suri-
nanr immigrant and Dutch (controls) schoolchilcJren was
carlied out in Amsterdam in the period of January to June
t97rì.

2 Subjects and methods

2.1 Study population

1'he stutly sample consisted of all rcgistered 8- to 9-year old
Surinam anc1 Dutch schoolchilc'lren in a suburb (Bijlmer-
nleer) of Amsterdam. The Sulinanr children were of Afric¿rn
origin (referred to as Creoles), East-lnclian origin (refèrred
to as Hindustani) and mixed clescent. The Dutch contlols
were of Caucasian origin.
The participation mte was high: 156 Surinam immigrants
and 182 Dutch schoolchildren as well as their parent(s)
volunteerecl for the study, reprcsenting 84.lVo of the selec-
tecl population. The participaton mte among the Surinam
chil<lren (Crcoles: 89o/o, Hindust¿tni: 96.5Vo, and mixed
group: 92.3o/o) was higher than among the Dutch conttols
(79 .3%o). The mean age of the total population was 8 years
and 6 months.

2.2 Dalacollection

Denrographic ancl socioeconornic tl¿rta were obtained fì'ont
the parents by oral inquiries. F-ootl consumption data were
collected tì'om mothers ¿rnd chilclren trsing the 24 hour recall
nìethod. The nutritional status w¿ìs assessed by ntetrns of
rlml inquiries (use of vitamin/rnineral supplements. clinical
history, etc.), nreclical exantination (macroscopic dental
ex¿rmination. signs of nutrient clefìciencies, blood pressute
lc'acl i ngs. a nt hr opometric nreasurements), and bioc hemical
tests. The main anthropometric measurements inclucled
weight. sta ncì i ng height. letì micl-u ppe r-arnì circunrt'ete nce.

left ancl right bicontlylar femur widths, and 4 skinfold thick-
nesses (biceps, triceps, sulrscapula, and supra-iliac). AIlthe
antlrroponretric measurenrents were carried out by one
otrse¡'ver'. 1'he chilclren only wore underwear. With the
cxception of the triceps skintblcl. the anthropometric mea-
surerììent were pert'orrned accon{ing to Tanner ( 1962). The
triceps skinf'olrt thickness was measured according to pu-
blishecl recomnrenclations of Durning and Womersley
( 1974). The skinfblcl thickness nìeasurements wet'e perfor-
nrccl on thc left sidc ol'the bocly with the aid of a Holtain
skintbld caliper (r'eading accuracy: 0.2 mm). The mid-up-
pcr:¿ìr'rnnìuscle circumf'ererrce (as an indicator of muscle
nr¿rss) w¿ts calculatcd fìom the lefi mid-upper-armcircumfe-
rencc ancl the triceps skinfìrld according to Jelliffe (1966).
Nrln-l'irsting vcnous bloocl sarnples were collected. Tests
pc-r1ìlrmecl on scrum specimens included: total cholesterol
( I-luang et al I 96 I ), iron antl total ir on bindingcapacity (Führ
196-s), fþ¡'¡¡1¡ne via a ladioimmuno ¿ìssay with Ramco kits,
lirlic acid via a nroclitìed competitive proteinbinding assay
with Ilio-lìatl kits, vitamin Iì," viaacompetitive proteinbin-
cling assay with Phacletlas kits, 2-5-hydroxyvitamin D via a
nrodifìcation of thc rnethod of Preece et al ( 1974), calcium
vi¿r a Marius-C¿rlciunr l'itrator. phosphate (Gomori 1942),
¿rlk¿rline plrosphatasc activity (37"C) (Bessey et al 1946),

lgA, lgG, ancl IgM (Mancini et al., 1964). Serum ironsatura-
tirln was c¿rlculatecl fì'om the ratio serum iron/total iron
binding capacity. Tests performed on whole blood samples
inc h¡rlccl: hemoglolrin ¿rncl henratocrit (N EN l96l), erythro-
cytc tlirnsketolase (ETK) activity ancl stimulation with thia-
rnin pyrophosphate lTPP-effect) according to Smeets et al.
( 197 I). and elythrocyte glutathione reductase (EGR) activi-
tf lncl stimulation u'ith flavin aclenine dinucleotide (FAD-
c'ttcct) accorcling to Tillotson ancì Baker (1972).
Irl vierr of theil ethnic background. blood samples of 52

Srrrinanr chilclren chosen at random were examined for
hc' rc'rl i ta ly hc" nroglobin ¿rnoma lies (thalassae mia and sickle
cell dise¿rse) ¿rncl hereclitary enzyme deficiencies (glucose-
6- ¡r h s 5 *', ¡ n,. cle h 1' c1 ro ge nit s e a c t i v i t y ).

2.3 Data analysis

'l'hc' e nerg! and nut|ient content of the foods were calcu-
latcd by a computer, utilizing the food values from the
Dutch lìood Cornposition Tables (Hautvast 1975). With the
exception of the foocl consumption clata of the vitamins A
and C, the statistical analysis for all the continuous vari-
ables was performed via the Stuclent t-test (o < 0.05).
IJecause of the skewed distributions of the vitamins A and
C. these v¿rliables were analysed with the Wilcoxon-test.
I-ogarithmic transtbl'm¿rtion of the skinfold thickness data
(Etlr.r'arcls et âl l9-5-5) was perf'ornlecl before data analysis
rvas carried otrt.

3 Results

3.1 Demographic and socioeconomic data

lvligrutitttr duto: A¡>proxim:rtely 50c/c of the examined
Creoles and about l4Vc of the Hindustani migrated to The
Nc-thc'rlands betbre 1973. ln the period of 1973-1975 only
37Ç'i of the Creoles but circa 5l% of the Hindustani estab-
lished thenlselves in The Netherlands.
Iittttilt si:.t, u¡ul <'ortrpositioru The mean actual family size
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Eclucat¡onal
level

ol' thc St¡r'inirrn irnrl l)utch lìr¡nilics vitt'ietl sttltstantitrlly
(('r'colcs: 5.1. llirrtlustrttti: (r. 1. lttttl 1l)trtclr) C'¿tttcitsi¿ttls:
-1. l). Unlikc thc l)ulch tìrrlrilics thc Suritutttl lirnlilics I'r'c'-

t¡rrcntlr ltlttl gt'¡ttrl¡ritt'ctìls ()t ()llìcl lclltti\'ùs livirrg rvitlr
thcrrr. l'hc rììir.i()r'it\ ol' tht' ('r'ct¡lc (5().7r';'). llintlustittti
(71.5r'; ). lrnrl l)rttch chiklrcn (7-l''r ) u clc t)l'()uglìt ttp bt' lltcit'
tìtìluliìl lìrthcr' ¿rnrl rììotlìcr'. l loucvct'. -l().ltá Ct'colcs atrcl

2.ì..sç¿ ¡lintlustlni \\icrc rciu'c(l trv thcir n¿ttttt'itl tlltlther'
irltrnc. u,hich u'irs thc cirsc w'ilh olrlv 14.4Va of thc l)t¡tch
ctlntrrlls.
l'ttrcnlttl ctltt<'ulitttt: ln ctllttpirt'isotl rvith thc ¡'litt'cttls tll tlrc
l)trtch chiltlr'ùn. thc piucnls ol'tltc irtttnigr'¿rrlt chiltlrcn (wilh
thc cxccptirln ol'thc ('r'colc nttlthct's) h¿rtl it lowct' lcvcl ol'
crlr¡c¡rtion ('l'irblc I ).

Table 1. Percentage distribution according tot educational level of
the mothers and fathers of examined schoolchildren by elhnic group

cics rvc¡'c liruntl . lltlwcvcr'. lhc plcvirlcncc tlf'bow-legs was
Itiglt lrrttortg irl ctllrtic gr'()r.rps (C'r'coles: 40%'. Ilinrlustirni:
l(l'l . ¿rnrl e ontrtlls: ltìr.'l ). Knrlck-knccs rlccut'r'crl in cilc¿r
.ì1 I ol' tllc llintlustlrni ¿rntl C¿rt¡c¿rsi¿rns. bul n()t in Clcrlles.
l)cnlll ctirrninltion slltlrlctl tlrc highc'st prcvirlcncc' ol de-
cltvcrl clcnlc'nls rì¡ìì()r'rg I lilltlrrst¿rni chilcllcn (alntost 4lgá),
A rrrorrg ('r'ctllcs ir ntl l)u tch c hi kl le n a plevalence of 2 I % ¿rnd

I711 lcs¡rcctivcly uirs fìlullrl.'l'otally sc>untl clcments were
rrl¡scrvcrl in 17Ci ('l'colcs..10%' llintltrstani. and only in27la
l)utch c()rìln)ls. ( ioitrc (catcgtlr'1, Ol'lccortling to Stirntrrrry
cl ¿rl. 197.1) wirs crìc()r.lnlcrctl in l. l% of'thc Dutch cclrrtrols,
trut ltrscnt in thc Srrrin¿rnr schorllchiklt'cn.
Illtt<tl ¡trc.ssllr'; Sl,stolic itntl tlilstolic (pltusc V. disirp¡rear.
ltncc tll' stluntls) l)t'cssut'cs we rc t'cctll'decl lry 0ne olrscl'ver'
rrsirrg tr l.tlnrlon School ol' IIygicne sphygnronranonlctcr.
Ncithcl in [rol's rrol in girls signifìcant clif'fclcnces in mean
systrllic tlrdiirstolic [rltlocl prcssut'c wet'c l'orrncl ltctwee n the
cthnic gr'()ups. ln trtlys rìlctn []lood plessure values were 98/
-5.ì nrnr l lg (Crcolcs). 91 153 nrnr I Ig ( Hinclust¿rni), ancl 99/-53

rnnr I lg (l)utclr corìtr'()ls): in girls rcspcct ivcly l(X)/-54, 98/-53

lntl l0l/.5-l nrnl llg. Iìlood pressul'c valucs > 130 mm Hg
(.s),stolic) irntl/or') tì0 rnnl I Ig(diastolic) were alrscnt in boys
irrttl girls ol' irl I ct hnic gr'()t¡ps.

3.3 Anthropometric data

Mir.jor' ¡'cst¡lts of' lhc ¿rnthr'()p()nìctric cv¿rltration of bocly
buikl iu'c sunurrirlizcrl in'f¿rblc 3. Drrtch contlol boys were
()n thc ¡rvcr'¿rgc l.-l cnr t¿rller th¿tn Creole Lrclys ancl 4.-5 cm
tr¡ l lc l t hrr n I I i ndrrstirni bo¡,s ( P <0.0.5). I{inclustani girls were
on tllc rì\'cl'¿ìgc -1.(r cnl shol'tcr than Dutch control girls ancl

.1.9 cnr shortcl thiul Cleole gills (P < 0.0-5). The differences
in nrc¿rn lrorlv hcight [rc'tuc'en chilclren tì'om the 3 ethnic
Sl (ru[)s rvcre pitrtiltllv parallellecl b¡, differences in mean
lrotlr rrc'ight. llindtrstani Lrols ueighecl on the average 3 kg
lcss th¿rn Dutch lro) s irnd 3.3 kg less than Creole boys (P <
().()5). Ftindustiìrìi gills \\'erc' tbund to weigh 2.-5 kg less on
iìvc-ragc th¿rn Dutch girls antJ 3 kg less than Creole girls (P <
0.0.5).

In conrparing rcsrrlts of skeletalwidth, measurecl by the sum
of le li and right biconciylar tèmur wiclths, it was found that
Ilintltrstani showccl signitìcantly lower mean values than
Crc'oles anrl Dutch controls. 'Ihe significant differences in
nrcan skcletal width ['retween l{industani and both other
cthnic groups wclc parallelled by clifferences in mean mid-
¿ìrm rìlusclc circr¡nrfcrence (: i¡,1¡a'tor of muscle mass).
Mcirn nricl-arnr nruscle circumference values in Hindustani
vve lc significantly lower than those in Creole and Dutch
c hikllen.
Althotrglr thc I Iistlt¡st¿rnishowctl the lowest mean values for
lrciglrt. ucight. surìì ol knec u'iclths. ancl nluscle rnass, no
sigrrifìcant dilIL'r'cnce s in nre¿r¡l sttnt of 4 skinfold thicknes-
scs wct'c olrservccl between thern and both other ethnic
groups. However. significantly higher mean biceps and
tliceps skintbld thicknesses were measurecl in Hindustani
girls tlran in Clcolc ancl Dutch girls respectively. ln addi-
tion. their nìean suprailiac skinfolcl thickness signifìcantly
c'rcccclc'tl that of both clther ethnic gtoups.

3.4 Bloodiserum data (Tables 44,48,5 and 6)

'li¡tul scrttttt (ltol(sterol: Neithcrin boys not'in girls signific-
irnt rlit'ferc'nces in nlcan chcllesterol values were observed

Creoles l-lincluslan¡
Mo2 Fa" Mo Fa

Caucasians'
Mo Fa

None
Elementary
Low vocational
Advanced elementary
Medium vocalional
Grammar school
H¡gh vocat¡onal
University
Unknown

.,Í:îly'

.\()( r()('('(),l()rìti(' .\l(tltt.t (S/.-.\) ¡rl ¡/¿r' lìtntil.t': 
-l'ltc 

¿tssc'sstttc'nt

ol'thc SllS ot'tlrc lìrrnilv ntts lritsctl ()tì itìfì)l'nì¿ìliotl iìbotlt
c.tlr¡clrtitrn. occttl'rltliott. itnd posititrll of tlre lìrthcl irntl the
ntotlrcr'. i\ltrsl ol' thc C'r'colc (71''i ) rrntl Ilindustani (tì-1Çá)

chiltlrcn cirnrc lì'ottt tìrnlilics rvith l lttrv SIjS ('t'¿rLrlc l.
cirtcgolics lV-l'V). On thc othct' hltrlel . -iloá ol thc Dtltch
chiltlrcrt ciìrìrc fì'()rìì ttppcr itrttl tltitltllc' cl¿rss tìrnlilies
(cutcgol.ie s l-t- ll+ lll).

Table 2. Percenlage distr¡but¡on according lo socioeconomic status
(SES) ol the lamily of examined schoolchilclren by ethnic group

4
(ì9

6
r6
2
0
2
0
2

00
2B 22
13 B
30 13
126
02
126
00
545

600
49 23 14
83424

10 23 16
0 6 11
279
067
004

24 1 16

SES' of the fam¡ly
(category) Creoles Hinduslan¡ Caucasians2

l(high)
il
ilt
IV
V (low)
Unknown

' 
^ccordin0 

lo Altwood slâtisl¡csr Dulclì controls

3.2 Medicaldata

V i t t t t¡ t i t tl ttti t t<' ru l s t t ¡t ¡tl utt ( tt t s : Ci lc¿r 4ti9á tlf thc Sttrinanl
chiklrcn ¿rncl 639á olthe Dutch contl'ols ttsed vitantirt ancl/or
nrincrll supplcntcrtts rln thc tlay ol'thL' cx¿ìnlination. More
thirn fi)7r of thc Crcole s. circ¿ì 30cá of the [-lintltlstani ancl

611á of thc I)utch chiltlrcn t'egul¿ìt'l\/ ttsecl thesc sttpple-
nìcnts. l,.ess th¿tn orìc out of tcn tlf thc Ct'ctllcs and [{intlus-
tlni vcrsus r)ne out of threc clf thc Dtrtch chilclren tlsecl

ll tttlliclc su ppL' nlc nts.
C!itti<ul.ri.qrr.r; No clcar ph-vsical sigrts of ntttricnt deficien-

3
13

B
60
12
5

4
2

10
26
57
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Table 3. Major results ol anthropometric measurements by gender and ethnic Aroup

Creoles Hindustani Dutch controls

Measurements s.ds.ds.d.

Boys:
Body weight (kg)
Standing height (cm)
Sum of knee widths (cm)
Mid-arm muscle circumference (cm)
Sum of 4 skinfolds (mm)

Girls:
Body weight (kg)
Standing height (cm)
Sum of knee widths (cm)
Mid-arm muscle circumference (cm)
Sum of 4 skinfolds (mm)

27.7
130.4

16. 1

15.7
23.5

27.1
130.8

15.4
15.0
29.'l

5.2
4.7
1.0
1.3

11.1

5.4
5.9
1.0
1.1

13.8

H
D
H
H

H
H
H
H

24.4
128.0

15.4
14.4
26.9

24.'l
126.9

14.9
13.9
32.6

4.9
6.0
0.9
1.3

12.9

27.4
132.5

16.1
1s.3
24.5

26.6
131.5
15.2
14.7
29.6

H
c,H
H
H

C,D
D
C,D
c,D

3.9
6.2
0.8
1.5
6.4

3.9
6.0
0.8
1.0
9.0

4.3 C,D
6.5 c,D
0.9 c,D
0.9 C,D

10.6

H
H
H
H

¡ Stat¡stically sign¡licanl differences (P < O.O5) between Creoles (C),H¡nduslan¡ (H). and Dutch Caucas¡ao controls (O)

Numberof eiamined children: l¡ale: 24 Creole, 2ô Hindustan¡ and 83 Oulch conlrol
Female:43 Creole, 28 Hindustan¡ and 94 Dulch control

Table 44. Boys: major results of the biochemical analyses in blood/serum by ethnic group

Creoles Hindustani Dutch controls

Parameter meân s.d. mean s.d mean s.d.

Total cholesterolr (mmol/l)
Haemoglobin (mmoUl)
Haematocr¡t (o/")

lron saturation (o/o)

ETK-activation ( ratio)2
EGR-activation (ratio)3
Serum folate (nmol/l)
Vitamin 8,, (pmol/l)
25-OH-vitamin D (nmol/l)
S.calcium (mmoUl)
S.phosphorus (mmol/l)
S.alkaline phosphatase act¡vity (U/l)

23 4.7
23 8.1
23 38.8
16 25.3
24 1.18
24 1,23
23 7.4
22 562
14 28.3
23 2.43
22 1.54
23 40.4

0.8
0.7 D
2.8 D

12,9
0.14 D
0.25 D
2.2

148
14.3 D
0.12
0.21

10.4

23 4.4
25 8.5
25 40.0
14 19.5
25 1.12
25 1.35
22 8.0
2s 643
24 33.9
22 2.40
22 1.47
24 40.9

0.8 D
0.7
2.7
7.1 D
0.09
0.47 D
4.5

175
17.9 D
0.09
0.16
9.0

50 5.1
53 8.5
53 40.1
43 28j
51 f .10
50 L1l
27 8.1
31 553
38 56.ô
49 2.46
48 1.53
48 38.7

0.9 H
0.5 c
2.1 C
9.5 H
0.08c
0.12c,H
2.5

216
25.8 C,H
0.17
0.12

10.2

r Stat¡st¡caily sign¡f¡cant d¡flerences (P < 0.05) between Creoles (C). H¡ndustan¡ (H) and Outch Caucas¡an conlrols (D)

'ttuang-mei\od-qt961):2)Erythrocytetranskelolasoacl¡vat¡onrât¡o:3)Erylhræyleglutalhionsreduclasêactivalionralio

Table 48. Girls: maior results ol the biochemical analyses in blood/serum by ethnic aroup

Parameter

Creoles Hindustani Dutch controls

mean s.d. mean s.d. ¡ mean s.d

Total cholesterolr (mmol/l)
Haemoglobin (mmol/l)
Haematocrit (%)
lron saturation (%)
ETK-activation (ratio)2
EGR-activation (ratio)3
Serum folate (nmol/l)
V¡tamin 8,, (pmol/l)
25-OH-vitamin D (nmol/l)
S.calcium (mmol/l)
S.phosphorus (mmol/l)
S.alkaline phosphatase act¡v¡ty (U/l)

29 5.0
32 8.0
32 39.0
25 22.7
30 1.14
30 1.28
25 7.'l
23 605
23 36.0
29 2.46
29 1.63
29 49.7

0.9 H
O.B H,D
3.1 D

10.8 D
O.OB D
0.21 D
2.2

173
17.6 D
0.09
0.16 D

14.1 H,D

24 4.4
26 8.4
26 40.1
22 21.5
26 1.13
26 1.30
25 8.4
21 564
21 30.1
26 2.45
24 1.55
25 39.9

0.6 c,D 0
0.4 c,D
2.0
7.3 D
0.09
0.15 D
3.6

219
15.8 D
0.07
0.17

10.7 c

51 4,9
55 8.7
55 40.9
46 30.3
52 1.10
52 1.12
44 8.1
45 562
48 61 .5
s0 2,44
50 1.48
52 40.3

0.8 H
0.s c,H
2.2 C

10.9 c,H
0.06c
0.09c,H
2.6

163
30.0 c,H

0.09
0.15c
8.5 C

I Statistica[v sionificant d¡llerenc€s (P < O.O5) botween Creolos (C). H¡nduslan¡ (H) and outch Câucas¡an controls (D)

'¡tuang-meínoõ(t961):2)Erythrocytelranskololâssacl¡vationratio;3)EMhrocyl€glutat¡oneroduclasoacl¡val¡ônratio
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'lrclwecn 
Crcolcs irncl Dutch conltrlls ('l'irtrles 4A ancl 4l]).

llowcvcr'. llindust¡rni lroys slrowcd ir signifìcirrrtly (P <
0.005) ltlwcr'¡ltc¿rn cholcslctrrl vulttc lh¡ttr Dtrtch lrtlys. ancl

in llintlustitrri gills it sigttilìcitrttlt' klu'cr tue¡n clrolc'sterol
conccntrltirrn uus tìlttnd thun irt ('t'cole girls (P < 0.01) antl
Dr¡tch gills (l) < 0.0.ì). 'l'hc prcvirle nce of hypercholes-
tcrrll¿renlil rr'¿ìs cvirlrrntccl rrsing I tlitl'crent cut-tltT points.
'l'hc' tirst cut-oll'point. 5.9 ntntr¡l/l I'lttang-nrethotl 1: -5.2

rlrnrtll/I Abell-Kcntllll-nrclhocl I9-51), dctìnecl bo¡rlerline
pltrs frank hypclcholcstclolircnril, while the sccond, 6.-5

nlnlol/l Iluang-ntcthrxl (: -5.7 nrnxrl/l Abe ll-Kenclall-
nlethocl). delìnetl thc lcvel irbovc which lì'irrrk hypercholes-
tcrolaenria rvls ctlnsitlcrctl to lrc prcsent (scc 'l'ablc 

-5).

lrr'¿rnk hypcrcholcslclollcnti¿r wls fìlund in l(l%, Cteole
girls,67c Dr¡tch l'roys. irntl47'l)r¡tch girls. lrut nol in Ct'eole
btlys uncl Llinclt¡stlni boys unrl girls.
Ixtn .strttu.r: Mc¿rn hlcnroglobin (l Ib) and haemittclcrit valu-
cs in Creolc boys wcrc signifìcirntly lower than in Dutch
controls (P < 0.(X)-5 lncl P ( 0.03 respectively). Hindustani
trrlys showecl a krwc¡'nrean iron satur'¿rtion value than Dutch
contml boys ( P < 0.00-5). I n Creole girls a significant ly lower
mean haemoglobin v¿rlue w¿rs found than in I'lindustani (P <
0.005 ) ancl Dutc h gi lls ( l'> < 0.0(X).5 ). H i nclustani gi rls showecl
also a lower haenroglobin concentration than Dutch control
girls (P < 0.003). Creole girls as well as l.lindustani girls
showed a signifìcantly lower mean iron saturation valt¡e
than Dutch controls (P<0.00.5 und P{0.001 respectively).
Subclinical ¿rnaemil (7.-5 > Ilb < ó.tì mrnol/l) was ptesent in

2ó%. Cleole boys l nc'l l}Vo Cret¡le gi rls ; cli nical aneamia ( Hb
( 6.tì nrnrol/l) was Í'ound in 6/o of the Creole girls and not
iìrìì()ng thc rest of the population. Depleted ilon storcs (iron
s¿ìtr,n'iìtion values < l5%) were frequently found in the
Stn'inirnl schoolchiltlren. however. only one third of the
Creoles had also a concomitant low haemoglobin concen-
tlatiorr ((7.-5 nrnrol/l), Hereditary haemoglobin anomalies
(thalassaenria ancl sickle celldisease) werc absent. Heredi-
t¿r ry e nzy nle dclìc ic nc ies (gluctlse-6-phosphate de hydroge-
nlsc activity) wcre otrservecl in 8 immigrant childrcn, howe-
vcr'. rìon o1't hese chi ldren had abnormal values for iron or B-
vitlnrins.
Vitutttin Il .çIuttts: Ììr'ythrocyte tr¿rnsketolase (ETK) activi-
ty antl e rythrocyte glutatione recluctase (ECR) activity me-
¿rsrrrcnìerìts werc perfbrmecl as fi¡nctional tests of nutritio-
nlI aclec¡uncy of thiamin (vitamin Iì¡) and riboflavin (vitamin
Iì,) r'espectively. A high activation coefficient (in Table 4A
and 48: 'E'fK-r'atio'and 'EGR-ratio' rcspectively) is indi-
c¿rtivc of'a low .saturation level in the erythrocytes of thia-
nrin antl riboflavin respectively. Mean ETK-activation rati-
os in Crcoles were significantly higher than in Dutch con-
t rols (P < 0.01). Circa2j%o of the Creoles and 8 - 20% of the
llinclustani showecl lIT'K-activation ratios beyond 1.20
(9-5th percentilc Dutch controls = ICNND-classification,
1963). Mean EGlì-activation ratios in both Creoles and
I Iindt¡stani wcre significantly higher than in Dutch controls
(P < 0.00-5). EClì.-activation ratios beyoncl 1.29 (: 9511't

pclccntile Dt¡tch controls; ICNND-classification = 1.28)

Table 5. Percentage distribution of blood/serum values below or beyond cut-off points by gender and ethnic group

Cut-off points

girls

Dutch
Hindustani controls Hindustani

Dutch
controls

Tc > 5.9 mmol.l I'
TC > 6.5 mmol,'l'l
HB < 7.5 mmol'll
Hb < 6.8 mmol,'l
Ht ) 36"/"{
l.S. < 15"/"s
ETK ratio > 1.20'ì
EGR ratio > 1.291
S. folate < 3.9 nmol/|8
25-OH-vit. D < 20.5 nmoliltì

0
0
4
0
4

43
20
40

5
25

I
0

26
0
I

19
21
29
4

21

6
4
0
0
0
,_

21
10
16
b
9

24
20
50

B
22

20
6

0
2

:

4
0
4
0
4
9
B

42
4

3B

I Tolal serum choleslerol Huang.nìelhod ( . 5.2 mnìolll AbellKendall-method)I lb¡d ( 5.7 mmol'lAbell.Kcndâll-method)

5 Serum iron sâturat¡on
6 EMhræylc lransketolase aclivation râtio bcyond the 95th percent¡le Outch Caucasian controls¡ lb¡d EMhrocytc alutathtonc feduclase acl¡val¡on falioI Valucs bclow lhe 5th Dercent¡le Oulch Câucas¡an conlrols

Table 6. Mean serum immunoglobulin values (+ SD) by gender and ethnic group

boys girls

Parameter Ethnic group mean s.d. mean s.d.

lgA'
(r.u./mr)

lgG
(r.u./mr)

lgM
(1.U./ml)

Creoles
Hindustani
Dutch controls

Creoles
Hindustani
Dutch controls

Creoles
Hindustani
Dutch controls

95.5 33.2
89.0 30.7
82.8 30.5

29
25
52

28
tÃ.

52

29
25
52

28.7 D
37,8 D
28.0 C, H

29.0 D
24.0 D
27,O C, H

45.6
47.6
47.1

23
23
50

23
23
50

23
23
50

86.9
96,1
72.5

157.0
149.2
120.0

137.ô
139.3
123.6

1 62.1
169.4
125.7

27.5 D
29.0 D
29j C, H

1s7.2 66.9
174.7 74.1 D
141 .2 56.3 H

r Stal¡slically s¡gniírcant d¡flerences (P -: 0.05) bctweeo Crcoles (C), Hinduslân¡ (H). and Dulch Caucas¡an conlrols (D)

lgM ml.
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we¡€ present in 29 - 5O7o of the immigrant schoolchildren.
lmnrigrants as well as Dutch controls showed high serunr
lirlate and vitanrin Iì," levels.
A s s o <' i u t i o t t þ ¿, 7 l'1' ¿' 1, ¡2 i rc n a tul ri b o.fl u v i n .çf r¡ f ¡/ J ; Accord i ng
to Alfrey & Lane (1970) riboflavin cletìciency woulcl result
in a normocytic normochromic anaenlia. Statistical analy-
sis showed in both Crcole boys ancl girls a significant,
inverse correlation between haemoglobin concentration
and EGR-activation ratio (boy.s: t' = -0.42,girls: r : -0.41 , P
< 0.05) and between packed cellvolume ancl EGlì-activati-
onratio(boys: r: -0.4l,girls: r: -0.40, P<0.0-5).
Vitumin I) stutu.s: Mean 2-5-OH-vitanrin D levels in Creoles
as well as in Hinclustaniwere significantly lower(circa 50%)
than in Dutch controls (P < 0.000.5). 25-OH-vitamin D
values below 20.5 nmol/l (: 95th percentile Dutch contr ols)
were pr€sent in 2l - 3tì% of the Surinam immigrant chilclr en.
Neither is mean serum calcium nor in mean serum phospha-
te level significant differences were observecl between im-
migrants and Dutch controls. Mean serum alkaline phosp-
hatase activity in Creole girls was significantly higher than
in Hindustani and Dutch control girls (P < 0.00-5 antl P <
0.0005). Low 25-OH-vitamin'D values with accompanying
high serum alkaline phosphatase activities were frequently
found among the Surinam immigrants.
Se rum immunoglob¿rlin.ç.'Mean serum IgA and lgG levels in
both Creole and Hindustani boys were significantly (P <
0.00-5) higher than in Dutch controls ('Iable 6). Mean serum
IgG levels in Surinam girls were also higher than in controls
(Creoles: P < 0.0llHin<Just¿rni: P < 0.0005). Flintlt¡stani
girls showed at the same time a significantly higher mean
lgM concentmtion than the contr'ols (P < 0.03).

3.5 Food consumption data

Tlrc' assessment ancl characteriz¡ttitln tlf the dic'titr'1, intake
of the childrcn was performed by means of an interview
technique (24 hour recall methocl) in which the child was
allowecl to serve as his own rcspontlent (F-rank et al.. 1977).
Aclditional information was obtainecl fì'om the parent(s).
Since children are apt to forget many snack foocls eaten
cluring a day, gentle probing with vist¡al aicls was used to
¡emind the interviewee of them. An 'Additional Sweet/
Snack Charl System' was developecl to aid in distinguishing
brands, sizes and colours of snacks foocls and sweets.
I;ot¡¿l hubits; Usually three meals were consumed by all
groups. Snacks were mainly eaten between lunch ancl din-
ner, but in the evenings as well. lìclr Creoles and Dutch
controls breakfast and lunch usually consisted of sanclwi-

Table 7. Mean dietary intgke (g) by ethnic group

ches with tea, milk orsoft drinks. Hindustanifrequently had
a hclt mea I fclr lunc h. l.-or Suri nam c hi ldren dinner consisted
ol ricc'. vegetatrles and some kind of animal product; they
tlrank lemonatle ol' sofi tùjnks with their dinner, Dutch
contrrlls lìad potiìtoes instead of rice and they drank less
lenron¿rde anrl srlfì tlrinks with their dinner than the immi-
gl.arìts.

I)ictury itttukc ('Iable 7): Surinam children consumed less
tt¡bers ancl roots (nlainly potatoes) than Dutch controls;
howcver. ¿ìs w¿ìs to bc expectecl the main d¿rily intake of rice
wls higheramong the inrmigrants. With regard to the intake
ot'['lread ancl cereals Surinam children were not only found
to consrrnle less of these proclucts than the controls, but
nroreover only 24/o of the inrmigrant children usecl brown
brcacl versus 5lVa of the controls. Mole thanT5o/o of the
Crcrlles ancl contlols used animal products in the form of
nreat ancl meat ploclucts. Dependent on theirfaith (Muslimi
Hindu), the Ilinclustani are forbidden beef or pork. The
aninral proclucts usecl by the Hindustaniconsisted mainly of
poultry ancl fìsh.'Ihe mean daily intake of dairy products by
Surinam chilc'lren was circa 200 cc lower than that by Dutch
controls. Circa .50% of the immigrant children drank less
th:rn 200 cc milk per day, while well over l0o/o of the Dutch
contrrrls cll'ank tl00 cc or mot€ milk per day! Creoles and
[{inclustani consumed twice ¿rs many nuts and pulses as
cclntrols. Pulses were an important ptotein source for the
Hindtrstani, The inrmigrants consumed more vegetables
th¡rn the I)utch controls, but they ate less fi'uit.
Although immigrants ¿rnd controls used visible fats in com-
plluble anìounts (Table 7), a markecl difference between
both groups was observed with rcgard to the totâlfat intake
(Titblc' tì). ¿rs a lesult of a clifference in invisible fat intake via
sn¿rcks. meat ¿rnc'l meat products. etc. Immigrants as well as
Dutch controls shou'erl a (too) high daily intake of sugarand
su gl r-r'ic h procl uc t s (inc luding sugar-ric h dl'inks).
Ntttricnt intokc: 'lhe'translation'of foods in nutrients and
energy intake is given in Tables 8 and 9. Although the
Hinclustani girls showecl significantly lower energy intake
anci protein intake values than Cleole and Dutch girls, the
energy ancl protein intake per kilogram body weight did not
difter between the ethnic groups. As compared with the
Dutch Recommencled Daily Allowances (DRDA) allethnic
grortps had an aclequate supply of energy and protein (per
kikrgram body weight). However, the percentage contribu-
tion of the animal proteins to the energy intake (Table 9) in
Creoles and controls was beyond the recently introduced
crrt-crff point of 6 EnVo.The data with regard to the energy
intake/kg body weight showecl that overfeeding was a rarc

Food group
Creoles
(¡ = 68)

Hindustani
(n = 52)

Dutch controls
(n = 181)

Tubers and roots
Bread and grain products (excluding rice)
Rice (raw)
Meat (products), fish, poultry, cheese and eggs
D¡ary products
Nuts and pulses (including peanut butter)
Vegetables
Fruits
Margarines, fats and oils
Sugar and sugar-rich products (excl. sugar-rich drinks)
Soft drinks and fruit luices
Snacks

114
150

4
110
423

11

77
154
30
81

265
14

60
119
80

101
186
22

100
97
31
50

258
4

52
125
70

116
250

20
116
122
28
64

309
7
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phenomenon in all ethnic gloups: this lìnding w¿rs consis-
lcnl wilh the results of the skinlìlltl thickness measule-
n1!'nls.
'l'hc'totitIlìrt intirkc lrl Srrrinant troys u'ls si.qnificirrtllv lou'e''
than bv l)t¡tch contrtrls (P < 0.0-5). in I{intlusl¡rrrigirls circir
l6 g lon,er thnn in ('rr'rrl€ antl Dutch g¡irls (P < 0.01irnd P <
0. (X).5 rcspec t ive lr') l'['¿rtrle tì).'Ihc pÈ r cc ntage contriLrut ion
of fìrt to the energy íntake (Table 9) in Surinanr chiltlren was
sígnifìcantly lou'cr lh¡ur in l)utch controls (P < 0.005).

Table 84. Energy and nutrient intake by gender and ethn¡c group

I ru ¡'l hc lnltrr c. t hc polyu nsat ur:rted fat ty acids/saturated fat-
l¡, acirls rirtio (l)U f,'^/SAlìA ratio) in tlindt¡stani (0.73) ancl
('rr'olcs (0.56) u'as luore favourable than in cont¡ols (0.38).
'l'lrc lìrvot¡r'¿rblc lìrttf acid contposition frrt¡nd in Hindustani
rr¿rs in closL' it.grccntent \\,ith theír lou' ntean total sel.um
cholcslcrol vah¡c's (cha¡rter -1.4) irnd could panially be ex-
plirinccl þy the tì'equcnt t¡se of oils in food pleparation and
tlrc consunrptitln tlf poultt'y ¿ìnd nuts.
\\/ith tlrc crceptirln of the Cret>le girls. no cliffe¡ences in

boys girls

Parameler
Creoles l-linclustaru

¡
Dutch

conlrols Creoles Hindustani
¡

Dutch
controls

Energy (MJ)

Energy/kg' (MJ/kg)

Protein (g)

Prolein/kg' (g/kg)

Fat (f,)

Cholesterol (nrg)

Carbohydrates (ç,)

Calciurn (mg)

8.4 H
2.3

0.32
0.10

101

58.1 t-l

18.5

2.2
0.8

110

7.1 C,D
1.6

0.30
0.08

96

7,8 H
1.9

0.30
0.08

96

X

s.d.
% DRDA,

X

s.cl.

x
s.d.

% DRDA?

x
s.ct.

"" DRDA'

x 8.2
s.d. 1.8

0.31
0.09

99

5'7 I
16.8

2.2
0.7

110

180
140

8.1
2.4

0.34
0.11

107

56.0
17.6

2.3
0.6

t15

0.32
0.08

103

62.0
21o.2

2.3
o.7

1r5

2.2
o.7

110

2.2
0.6

110

8.7
2.1

50.7 C,D 56.3 H
14.5 15.6

x
s.cl.

x
s.cl.

X

s.cl.

c,H

80
24

213
174

231
63

65
19

174
152

230
67

513
334

64

H.D

B1
36

f87
147

263
70

609
347
76

76D87
2.5 28

176 197
147 120

2ô1 260
BB 64

77D
22

c.H c,D

264
70

615
394

D565D
340
;'l

898 C.r-,|

470
112

806
392
101

r Slâlrslrcallysrgn¡frânldrllerênc.'siF-0051l)etwocn('rcolestCl.¡"lrndÚslìrxilllandDutchCauc.¡s¡â'.i)JrtrolstO)' krloo.am body werghli Perccnlage of Dutch nìeconìnrcûded $relary Allorvanç'cs (cne¡ilv 0 3138 t\lJ kg (,ay. prolern: 2 rl l.g ,Jat . i.ìtc{¡nì 8C0 nìg dât '

Table 88. Nutr¡ent intake (iron and vitamins) by gender ethnic group

boys girls

Creoles H¡ndustan¡
Dutch

controls Creoles Hindustani
Dutch

controls
Paramoler

lron (mg)

Retinol equivalents (mg)

Thiamin (mg)

Ribollavin (mg)

Ascorbic acid (mg)

x
s.d.

%.DRDAI

X

s.cl.
Median

0/6 DRDA:r

x
s.d.

o'o DRDA'

X

s.d.
O,ã DRDA'

X

s.d.
Median

o.'o DRI)Ar

7.4
2.4

74

0.96
1.BB
0.43

72

o.72
0.35

BO

1.08
0.63

83

7.1
3.0

71

0.76
1.32
0.38

63

068
0.46

to

0.91
0.70

70

D 9.6 C.H
4.1

96

0.70
0.49
0.59

9B

O.BB C,H
0.36

9B

1.41 C,t-l
0.68

109

7.1 C,D
2.3

71

1.14
1.94
0.47

78

0.61
0.18

68

8.5 H
3.0

B5

8.9 H
3.7

89

0.84
0.90
0.66

110

O,B1 H
0.33

90

1.14
0.61

95

0.82
1.29
056

93

c.D 0.77 H
0.26

86

0.94 D 1.29 H
0.52 0.58

78 108

69C
63
47
78

43D53
35 56
32 30
53 50

48D72H
33 59
38 58
63 97

62
55
41
68

¡ Slâlrsticallysignricânldifferenccs(P<0.05)betweenCreolcs{C).H¡nduslan|H}andOutchCâucâsrancontrols(O}' Meânvâluesexprcssedasâpercenlag€ollhoDulchRecommendedOrolaryAllo\eânc€s(rron tOngdây.lh¡amrn O.gOmgday.ilboflav'n
' Median vâlues expressed as a perconlaoe ol lhc D(rlch Recommended Orelarv Allowances (rehrol equr!alents 0.60 mg dâi. asc(,rbrc acrd

1 3 ñ9 day lor bcys and 1.2 m9 day lor grls)
60 mg dayì
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mean carbohydrate intake between the ethnic groups were
observed. The percentage contribution of the carbohydrate
intake to the energy intake by Surinam children was signifi-
cantly higher then by Dutch controls (P < 0.0005). Howe-
ver, the mean percentage contribution of carbohydrates to
the energy intake of none of the ethnic groups did meet the
standards of the DRDA (Table 9). The contribution of oligo-
saccharides to the total carbohydrate intake (37 - 52Vo)was
(too) high in all groups. Mean calcium intake in Surinam
children was significantly lower than in controls (P <
0.0001). As compared with the DRDA, the calcium intake of
the immigrant children was insufficient. The iron intake in
Surinam boys was significantly lower than in Dutch con-
trols (P < 0.01), whercas the iron intake in Hindustani girls
was significantly lower than in Creole and Dutch girls (P <
0.03 and P < 0.01 respectively). As compared with the
DRDA, however, the mean iron intake of none of the ethnic
groups did meet the standard. These fìndings were consis-
tent with the biochemicaldata with regard to the iron status.
Marked differences were encountercd in median vitamin A
intake values expressed as a percentage of the DRDA. In
Hindustani the retinol supply (circa707o of the DRDA) was
the least favourable compared with the two other ethnic
groups. In part this may have been caused by a less frequent
use of vitamin supplements among Hindustani. In Creoles
and controls lÙVo of the retinol equivalents were derived,
from vitamin supplements ! Mean thiamin intake in Surinam
boys was significantly lower than in controls (P < 0.03); in
girls the thiamin intake of the Hindustani was significantly
lower than in Creoles and controls (P < 0.005).
With the exception of the Dutch boys, the mean thiamin
intake of all ethnic groups was far below the DRDA stan-
rJard. The least favourable situation was again encountered
in Hindustani. This could be explained by the factthat60Vo
of the Hindustani did not consume (thaimin-rich) pork.
Mean riboflavin intake in Creole boys and Hindustaniwas
significantly lower than in Dutch controls (P < 0.02 and P <
0.005 respectively). As compared with the DRDA, the
riboflavin intake of the Surinam children was insufficient. It
was calculated that this was entirely due to their low milk
consumption. Both thiamin and riboflavin intake data were
in close agreement with the biochemicalfindings. The vita-
min C intake (median value) in Creole boys and Hindustani
girls was significantly lowerthan in Dutchcontrols (P<0.05
and P < 0.04 respectively). Als compared with the DRDA,

the vitamin C intake of all ethnic groups was inadequate. It
should be kept in mind, however, that the DRDA for vita-
min C is one of the highest in the world.

4 Conclusions and recommendations

The total participation rate was much higher than usually
encountered in epidemiological surveys. The high response
rate among the immigrant groups indicates a positive attitu-
de of immigrants towards health and nutrition surveys.
It is suggested that the differences observed between Suri-
nam children and Dutch controls are partly due to adjust-
ment problems on the part of the immigrants and partly to
differences in educational level and socioeconomic status.
Food consumption results were in close agreement with
biochemical findings. Both sets of data indicate that the
Surinam immigrants are much more at risk (both relative
and absolute) for developing iron deficiency anaemia and
pathology related to deficient cellular thiamin and ribofla-
vin saturation than the Dutch controls.
In nutrition information and education among Surinam im-
migl'ants the use of brown bread , nuts, pulses, liver, vegeta-
bles and milk(products) should be stressed. These foods are
important sources of iron, thiamin, riboflavin and calcium.
It is suggested that part of the anaemia cases in Creoles is
explained by the low riboflavin (EGR) status. However, it
should be kept in mind that the same cut-off point for
haemoglobin has been used forallethnic groups, which may
be discussable (Dallman et al 1978).
Low 25-OH-vitamin D values with accompanying high se-
rum alkaline phosphatase activities were frequently found
anìong the Surinam immigrants. These data indicate that
subclinical vitamin D deficiency might occur among these
immigrants.
It is suggested that close attention should be paid to the
clinical detection of early vitamin D symptoms in young
immigrants. A geneml prescription of AD-prophylaxis by
general practitioners and youth physicians is recommen-
ded.
Furthermore, it is advised to carry out a study among
younger immigrants in due course to get an insight into
possibly existing vitamin D problems.
Total serum cholesterolvalues in Hindustani were signifi-
cantly lower than in Creoles and Dutch controls. In close
agrcement with this finding was the high PUFA/SAFA-

Table 9. Percentage conlribution ol macro nutr¡ents lo energy lnlako by elhnlc Aroup

Parameter (o/o energy) Creoles Hindustan¡
Dutch

Controls DRDA'

Proteins
- vegetable prote¡ns (min.5-6)2

- animal proteins (max.5-6)2

Fats
- saturated fatty acids (SAFA)

- mono-unsaturated fatty acids

- poly-unsaturated fatly acids (PUFA)
PUFA/SAFA ratio

Carbohydrates
- oligo-saccharides
- poly-saccharides

35.1

4.8
7.3

5.9
5.9

5.3
6.2

D 50.2
19.7
33.6

53.2 D
23.4
29.8

D
14.2
12.9
8.0
0.56

34.8 D
13.3
11.8
9.7
0.73

37.8 C, H 30-35
17.0 10-12
14.4 't0-12
6.4 10-12
0.38 1.0

c,H
26.1
24.1

r Stât¡stically sign¡f¡câôt diíersncss (P < 0.005) betwoen Croolss (C), Hlndustani (H) and Dutch Caucasian controls (D)
I Dutch R€commended Dielary Allowancss
2 Recommendod D¡otary Allowances by lho Nsth6lands Bureau for Food and Nulrit¡on lnformation (Voodingsinformat¡o 1980)
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t'iìti() in Ilin(lustiìni (dt¡e to relirtivcly high fish, pottltry anct

nuts consurrtptiort. lou, t¡se ttf'nteat(pt'otlucts) and the fte-
(lucnt usL' ol'tlils in tìrocl prepitlatitln). Whethc'r' the low
clrtllcstcrol vllttcs in Ilinrlttslalli rvcrc' c¿tttsetl by it shtlrtcr
stiry in'l-hc Nethcllantls cont¡'rirrecl tc¡ the other gr'oups or
whcther gootl tlictaly ¡rlirctice played a mir.ior role hrts to be
clucitlatctl by nteans ol'¿t ibllow-up study.
[-orv iron satr¡r'¿rtitln v¿rlues without concintitant anaemi¿t

wcrc 1ìcc¡uerrtly fìrtrnrl in inrntigrant childlen. It is n<lt yet
clc¿rr rvhcther'¿ìny hcirlth risk is involvctl. It is rL-c()mrììen-
cled to ciìrry ()ut in drrc course it stttcly to clucidate the
influcnce <lf this phcnrlnrcnon on ment¿l and physical fit-
NCSS.

Se rum inrnrtrnogkrbrrlin lcvcls in Sttrin¿tm chikll'en were
sigrrilìcantly higlrcr lhan in Dutch controls. Thc nrajority of
the Surin¿rnl chiltlrcn harl ['rccn living in'fhc Ncthcrlancls fbr'
nrore than onc yc:rr. It has t() be cluciclatccl to what extent
tlrese high immrrrroglotrulin lcvcls are causccl by a persistent
scrurn inrnrtrnoglot'rtrlin proclt"tction ancl to what extent ntt-
tritional lìrctors iu'c involvetl.
In ¿rll cthnic gr'oup:i the pr cvalencc of clcntalcarics was high.
In view ol thc sciìrcc t¡se of flt¡oricle sttpplemcnts ¿ìmong

Surinanr chiklrcn, attentio¡l shotrkl be givcn try yotrth physi-
cians ancl dcntists to lhc t¡sc ol' fluoliclc sttpplcntcnts or
toothpastc cclnta i ning lluoli nc.

Acknowledgements

'l'llr'l¡lhols uislt to lltrntk ¡rtrrl'. tlr'. Â. tlc (ìc'tls. ì\'ll). llolal 'lì'opical

lnstitttt... St¡trrk'Pilr1ntt'nl 1rl' l'¡1r¡rictrl \lctlicirrr' (.\ntstc'r'tl:tnt) t'.rt't'r:lrni-
rtirtg lrloorl silrrr¡rlç5 lìrI hcIr'rlilltlV hircrttoclottitt:ttttltttitlics lttttl cnz¡'ntc'
rlcl'icicrruir'.. :ìrì(l rììrs. li. l:. ,\. \1. lltllshot'. tlictitirtn. tìrl hct'highlv
ltP¡rtcciittcti lrrlr icc.
llrisstutlr \\:ìssulìn()¡lc(l Itr lirnrlslìirruthcl)tut'r'r'¡tlir'tìrtttls1l'hc'Ilagtrr')
Ir¡ltì tlrt l¡tstitulc ('l\'().1'r'ricologv urrrl Nrrtliliorr'l'N() (Zcist).

References

,\bcll. Â. Â. ct ll. .\ sirrrplilrcrl nlcthorl tìrt lltt't'slintlliorl ol'lolitlcltt¡lcs(c'-
rrrl irtscrrrn¡r¡ttl ittlcturtnsltirtionol'ilsspt'cilìtr'..1.lìiol.Chr'r¡t. 195(19.51)
.ì)7
Âltïcr'. ('. l'.. & Nl. l.unc. l'ltcctli'ct ol'r'ibolluvintlctìcir'ncr'()ncl'\'thlo-
poicsis. Scntirrtrs I Icrtllt. 7 ( 1970),19
lìcssc1'. (). 

^. 
ct ¡rl. r\ rttclhotl lìrr thc ru¡ritl rlctct'ntinatio¡t of ¡lkirlinc

¡rhos¡rlrrrtirsc witlr tìvc cr¡bic r¡lrllintctcl s of sct'unl. J. Iliol. Chent. 164(1946\
llr
Dirllnrirrr. l). lì. r'l al. Ilcrnogkrtrin crrnccntrirtion in white, black and
oliclrtirl chiltlrc'rr: ls tlrt'rc l ncctl tìrr scpariìtÈ critet'i¿ì ¡n screening for
¡rnircnriir'.) r\¡ttc¡ . .1 . ('lin. N ttt r. .1 I ( l97tl) .177

l)rrrnin. .1. V. Cì. ,Á,. &.1. \l'ornclslcl . llod¡'fìtt asscs.sc-tl from total body
tlc¡rsiß ¿tntl its cstintlrtitln fìonl skinfolti thickncss: nìeasuremcnts on 481
nrcrr irntl \\r()rrìcn agc(l fronl l6 to 72 yeals. Ilrit. J. Nt¡tr. 32(1974)77
Iltlrva¡'tls. D. A. W.,'l'he cstinlationof thcproportionof'fatinthebodyby
nìc¡ìsulcnlcrìts oi ski¡rtìrltl thickncss. Ncth. J. Nutr. I 6 ( 195-5) 54
lrltrnk. C. C. ct a l. Atlapting thc 24 horrl re call for epidenriologic studies of
school chiklrcn. J. A. l)ictct.Ass. 7l ( 1977) 2ó
Iriilr ¡ . .l . , [']isc¡rhcst i¡n nlu rrg u nrl lìcst irn rnu ng tìcs ltisenbintlungskapazitiit
irr Scru¡u ohnc lìirvcisstiillurrg. Mctl. Ìvlonatschr'. l9 ( 196.5) 2tt I
(ìonlt¡ri, C., Morlilìc¿rtion of'colorilnetlic phosphor'us cleterrnination for
r¡sc n,ith photoclcctric cololinlctc¡s..1. t-atr.C--lin.Metl.27 (1942)955
lliru(vlst, .1. C. A. J., O¡rtwikkclirìg vun ccrì systùent ont gegcvcns van
vtlctlingscnt¡uôtcs nìct bclrtrlp virn dc conìpulel' te ve¡welkcn. Neth. J.
Nt¡tr'. 16 ( 1975) 3.56

I lttlrtg, 'ì . (,'. ct irl. A sl¡rblc rcogcnt lì)r the l-icbcr¡nan-llurcharcl leaction.
Art¡1.('hcnt. .ll ( l96l) 140.s

lntùr'(lcp¿ulcnrcntirl ('()nìnìittcc on Nutrition fol National Defense
(l('NNt)). M¿rnuirl l'trl nu(r'ition st¡r'vcys, 2ntl cd. N¿tional Institute ol'
llcllth, llcthcstll. LJSÀ l9(r.ì
.lclliltL', D. l].,'l'hc r¡sscssrììcrìt of the nut¡'itional status of the community.
WI I0 Monogll¡rh Sclics No. .51 ( l9lú) (icncva
Mirncini, (ì. ct ¿rl. A singlc-tatlial-tlif hrsion nìctho(l for the intrnunological
c¡trirrrtilatiorrol'pr'()tcin. ln: I)nrcccrlingsofthcllthClolloqrriumonProtides
()l'thc lìiol()gicirl lìluitls. lilscvierlì¡bl. (Ìr., Anrsterd¿ìm 1964p.370
Ncrlclllntls Nolnr¿rlisltic lrìstituut (NIìN), NIiN ontwcrp 2407, maart
t96 I

Nict¡wc llclcitlsli.irrcn virn hct Voorlichtingsbureau vool tlc Voeding van
tlc.jllcn tiìclìtig: rnccr'¡rlantaaltlig - nrinrlcr <.lierli.jk. Voeclingsinformatie 3
( leti()) |

l'r'cccc'. M. A. ct ll. A cont¡rclitivc prrrlcintrinding assay for'25-hydroxy-
cholcc¿rlcilc'¡'ol urrtl 25-hytlroxycrgocalcifcrol in serr¡nr. Clin. Chim. Âcta
5.1 ( le71) 1.1.s

S¡nccts. ti. ll..l. ct ¡rl. A NADIl-tlc¡rcntlent transkctolaseassay inerythro-
cVr lìcntol),siltcs. ('lin.Chinl. Actiì 3-l ( l97l) 379
Sl¡¡nlrr¡r'). .1. lì. c't ¿rl. Ii¡rtlt'nlic gtlitlc antl crctinism: putrlic health signifi-
ciìrìcL' ilrì(l lìr'cVcrì1ion. \\i I lO ('hr onic lc 2tì ( 1974) 220
'l'rrnnc'r. 

.1. Nl. (ìr'or|tlr iìt il(lo¡L'sc!'nc!'. []l¿rckri,cll Scicntific Publications.
()rtirriì l9ól'l'illtrtsrr¡r. .1. .\.. ñ l:1. \1. lìrrkc'r'. .,\n c'nzl ntalic nreasuremcnt of the
ritr,rlllr irr strrtus lrì rìriìn. r\nì!'r..1 .Clin. N utr. 2-5 ( I97?) 1l-5
\'.¡rr Stc.'nlrcIScrr. \\'. \1. ct ¡rl. Dc'r't¡c'cling r,¿rn Surinaanrse. Antilliaansc
r'rì \cr['r'liìrì(lsc' zui,q.'lirt.!¡r'n in tlc l]iilnre rnr.-el . Ncth.J.Nutr. 39 ( 1978a) 2
\':r¡r Slccntrclgç'¡r. \\'. \1. ct li. l)c voc'tling van Su¡'inaanlse-/Antilliaanse
r'rr \ctlcrlu¡ltlsc lìcutc'r's lrì rlc [ìijlrnclrnccr'. Nc.th.J.Nutr'. 39 ( 1978b) 194
Vclsc'1 -llrrrkr'. ì\. (ì.. \'clrrntlcringc'nintlcvoedingsgÈ\voontenvanSuli-
niìiìrììs!'lìuislì(ìr¡(l!'rìs ¡¡ì NctL'rlantl. l)issc-rtatic'. Ants¡ercl¿rnl l97l

Accommodation address

l)r's. Iì. .1. I'igg,cr'. lrrstitutr' CIVO-'l'oricology ancl Nutlition TNO, postbus
.ì6(). .ì700 A.l Zcist. l'hc Nr'the rlands

I




