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I, ASSTGNMENT

1

For the year 1957 Hhe Food and Agriculiture Organizmation of the United
Nationg agreed to make available the services of a diecticians

1s To oooperate with tho staff of the Scuth Pacific Commission
in tho implementabion of the Gommiss1on* miteltlion programme
in %he Soaﬁh Pacifio regiong

2. . To aselst the mutrition programmes of ‘the ﬁorrltorinl
administrationsg for

(a) fhe developm@nt and/or establighmont of
pilot projocts and demonstration centres,

C(b)  the furthor study of infants' dlets and ‘
' mutrition with parbicular roference to the

woaning periody

3 To provido a dietary background for an invostnwuﬁion of
mtritional conditions and serum protein levels in contrastin
‘conditions., Emphagis was laid on the gtudy of dlots of :
mothers and childron imokudLHQ ostimations on quantity and -
quallty of broast mlllk.

At the invitation of the Goverament of Nothorlands New Guinea, tho
- asaslignmentd was oarvied outb in that Torritory whore clroumstoncos r@quiroa
amendments of the original ﬁlans to the form ghown. abwva. 7 4

: Ass;stanae to the governmenﬁ nutrlhzon programme-waa given through
discussions with appropriate porsonnel, demonstrations and preparation of
training material for stalff of local origin. Activitics in this part of the

'asalgnment are reported elsowhoero.

1L, BRIEF OOMPARISON or TWO ARTBAS

~ Netherlands New Guinea covers an area of 160,000 square miles and .
has o population of approximately 700,000, It presentm many types of country .
bo which are related ratheor typioa] and varying dietary patterns., - Though all
tho Now Gulneans are Melanesisn in origin, thero aro many differences in

. physlcal characteristics, language, customs and socilal structure between
different population groups. anmronments are algo different., The two plaocos
vigited were examples of a rural and an urban communidy.

Bayirommental olroumsbances

The Bialk villagoes visited are situated at an albitude of about 1,000 -
foob in precipitous hill country, two hours walk from the North cocast of Biok
Igland, and ten hours walk from Bial township. The Somong group chosmon im
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living in tho Notherlands New Guinea Petroleum Compory's compound which ig
built on the flat coastol margin at Sorong, five minuﬁos walk from the sea.
Thego poople have many contacts with the outside world; they live according
o “the company's Timo table and so their village routine is o thing of the
poste A - : . ) .

Both adulﬁcsmmunﬁtlsawmre illiterabe or memi-literato, though schools
aexdgt in both groups, being -ebter in the Sorong compound. _

Houging ls supplied for Papuan amplcyees by tho Potroloum Company.
CHougos aro foo crowded and not always idoally planned. Thoy consist typically
off long blocks of conncctod woom unitg, built on a comont base, Dach family
occuplosy a through unit of thrce rooms, Cocking,washing, ablutions and sanitary
facilitios are dotached. In tho older type of houping those may be communal,
while newor fypes have goparato ones for ecach family. : :

Biak houses are oongtructed of local material usually parits of sago
palms  Such housos arc dark, dirty and completely olosed without windows.
Othord are botter planned to provide some light -and air, TFurniture is crude
AT presgent at all. Wator wmust be carried in bamboos from the nearest stream

wh¢oh mnay bo some distance awaye. :

Clobhlng amongst the bisk group congists of sarongs for womon, shoris
gnd. ghirty for men. Mcn and small children frequently tuge only a CGestring.
Sorong pecple aro always moro or lews fully clothed in the oompound,. except
fon Small'prowschool children,

' The Berong populstion selecﬁed for investigationg oonsmsted only of
tho -immediate family of tho worker. In the Biak villages however the population
included the old, the feeble, the incapacitated and the adopbod children.
ALl of these required a share of the food available, whioh with limited supplios
meant less for others, ag woll as a greater work burden on the it members of
tho community. Some Biak mon were sway on working projooits. Thelr absence
~dnvolved added strain on the women left behind who have to find food for thoir
familics without the ald of their husbands.

: yublia h@alth arrangemsn%s

T In Scrong measurcs had boon establishod. for oonﬁrol of hookworm,
malerda and skin infections, Adequate hospital facilities are close at hand,
At Blak, sanitoary fooilities are almost nil and incidence of hookworm was Ffound

Yo be highe Interior spraying of houses for malaria control had just been
commenceds Skin infections wore more common, for hospltals WGre gome digtance
away, and water for washing was scarce. .

Mortality retes

: .. The data on mortality ratoes was limited at Sorong and practically mnon-
Coxldtent for Biaks The infommation available guggested a much heavier infentile

mortality in the latter, butb data on causes of .death in either area woreo

- guffioient to permit an atiompb alb establishing a relation between the morhallty

~.rhﬁes and the dletary pleturc.
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uconomlo aondiftions and food

The Biak group grow nearly all their foods by shlftlng cultiva%ion of
tho land axound vlllages, or obtaln thom by foraging, lunbing or bartering
with the coatal populations, The nearcgt store from which to buy imported op
oconned foodg ig on the North oonst, and has only a limited supply of merchandige.
In any capo the almost negligible income prevents the people from avalllng
hemsolves of msuoh commOQLtles. .

The Sorong group resolve weekly rations and a small wage, or only wagos
in Iieu of rations. Thore are Chinese stores with o wide choice of food and
olher goodss Company stores stock all foods issued in ratlons and othors at a
lowor price than the Chinese stores. A small amount of locally growd fresh

egotbables and frult is for sale. Some Ffamilies grow a little food on land
slﬁuaﬁed % to 1 hour walking distance from the compounda :

Farictics of foods

Blak

The Biak group is doponrdent upon a gubsisbence economy, Following the
goclal pattern, the greater part of the work necessary to support and fesd the
community ig done by women. -Most foods are planted by women in gardens, though
mon aselst in clearing and fonoing gardens, and outiimg 8080 palme,

The staplo food 48 taro (Colocagia spp.)e Nexbt in importance to varo
in the diet im mago flour made from sago palme (Medrokilon), the number of which

i limited., Other Ffoods grown in much smaller gquantities aro corn, 'maize!
(Zon mays), bananas (Musn spp.), sweet potato (Ipomes batbabas), yam (Dioscores ps)

and manioo (Manihot dulcle) Only a small number of cocomut palms were mature
ag they had only been recontly planted.

Green ledaves are commonly eaten, such as the leaves of hibiscuq (HEibisous
monihot), amaranth (Amaranth spps), manioc (Manihot dulcig), gnemon (Cnotum
fuemon), pawpaw (Caricn papaya), pumpkin (CUoUrbite pepo),. baro (Colocagia).
Stomg, ferns and bamboo ghoots are also ugeds

Fruits of the oitrus family, pawpaw and other small fruits sro availablo
in goason, Some unsecwsssful effort has been made fo introduce peamuts (ﬁggghia

ﬁxgggggg) ahd beans (groen grom, Phascolus S0y ) o

Foodg of animal origin are pige, chickens, bush blrds, oggs, and, from
the s#remmﬁg shrimps, oclp, fisgh, tiny shellfish and orabg, Drioed fxsh from
the coast is ococaslonally bought or procured by bartors Sago grubs are sometimes
found in the palms, Limards, £lying foxas, opossumg sre caught occasionally.

The amounts of these animal foods caten dally during our visit were very small
and, a® a regular supply, could not be relicd upon. Pigs and chickens are offton -
gold for moneys. The "wol" geamon may affect stream fighings Lt was reported
that when the streams wore low during the dry season, fishing is easicz,
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SHomong

In Sorong the same foodg.were used by thoge in receipt of rations as

bJ thoge receiving wages in Liew of rations, This was tnusual, for a diet of

Loéods now to Papuans, bought and chosen by them, is usually poorly balanced
as o result of ignorances However in this case, the little difference 1n food
voonaumpt:on in the two groups wag probably due to the fach that purchasing woas a
done in ocompany stores stooking ration foods. Enriched rive, driled green gram, ‘
drdod salted fish, canned beof and mackerel., swoctened and Unswootcned condongod
milks; canned green beans, Trosh oniong, dehydrated cabbage, {soldom used by
Papuang), sugar, formented fish and bamarind pastes made up the watlon lssuo,

Some of the milk issied was sold To Chinese store koepers, as milk isa mew and
Unfemiliar food to Papuanm and "kang kung" (Ipomea aquwtloa) wag often puroha od

in its-place,
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was therefore necessary to congider the. broast foeding

- Pirst yedr froquently guppleomonting

- G

III.  DLBTARY INVSSTIGATIONS

A, Breagt feeding

Broagh fosding habits

' The methodg used fcr cagtinating the  quantlty and quality of breast
nilk shall give as close an imitation of natural conditions as possidble., It
habite of the two

croups of women ooncornod.

.. In Sorong, mpthors wore known to coanse breast foeding &urlng the

or replacing breast milk wlth other milk
Peedings easgily available +o employees of the Petrolewn Company. Pregnoncy
cocurring before the infant is one year of age is a rather common reason for -
early wegning. Few mothers were employed for wages or engaged in food grOW1nd¢

. At Ywell baby" ollnLcs the mothers are taught to breast feed at remular
intervals and not to gleep with their child. There was o noticeable t@ndency
in gome mothers to follow this tecaching, though others, particularly those

new to the compound followoa the breast feedin pmtbern of Vll]d’P mothers, -

In the Biak hill villages, every Ghlld seen in the fLrst yaar of
age was breast fedy frequently breast feeding continued into the second
or even the third yesr, No other milk than breasgt milk was used al all,

It ig customary for the mothers to sleep with their suckling infant
and the ohild would feed throe or four times during the night. Through the
day, infants aged O to 4 months are suckled irregularly though freguently.
Ap they grow older they are wmuckled at less frequent imtervals according o
the aotivities of the wother,  When the Latber is awny, the ¢hild is usually
Laft in ‘the care on an older -child, a u*andpar@nt, or other relative, : T

Broeogt milk estimation R : : E .

Direot cstimation of breast milk was done ot Bidk only. In Sorong,
thﬁ lactation patlorn was noted by studylng hospital rodords and by observation

in the Company compound., : ]

Breast milk expressionswere made every 4 hours, ¢xcept at 3 a.m., N
for 24 consecutive hourge - The breast nilk. of each mother concerned was gi?lppod
at the commencement of the 24 hour pericd. The mother expressed heor milk »
cxcopt for the wtripping which was done by the dietician or by one of the
aggisting Papuan nurses, Breagt pumps were not used as thoy were not so
acceptable as manuol expresgion. Papuan nurses stayed with the mothers to
see the the child did not suckle between expression,

Broast milk expressod wog measured and a small sample bottled, The
remﬁjndvv, and other milk +to roplaoce the breast milk takun for analyses were
given to the child in o bottle or in a cup.

The bobtled m%mple wag ilmmersed im boiling water. for 20 minutes,
labelled and put on ice in a thermos flask. Thig was then despatohed by ‘a
runner to Blak town whence it was ment to Holland by air. Results of B
quelitative analysis will be published separately, o o
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Resul tg
Bisk

Among the 700 inhabitants secen in the hill villages of Biak, most

mothers were oxamined.

Regults of invoestigations are given in Tables I and TI.

Ne mothers having a child less than 15 months of age
wore noted to be pregnant and no child was breast fed by o pregnant mother.

t

TABLE 1
‘Period of breast feeding oF ehildrsn up to the age of 3 yoars
Age of ohild 3~12 | 13 = 18 [19 = 24 |25 ~ 30 | 31 ~ 36| Total
. (in months) ' ' : _
Numbex of nothers 18 19 4 11 5 57
Number of children
breast fed 18 19 2 2 0
TABLE L1 «
Guantltotive esgtimation of breast millk
o of ohild : SR
n nonths) 3 =7 O~ 12 1 13 = 48 |19 = 24 125 ~ 30 | Total
Wumber of mothers 6 12 19 2 2 49
Averacse amount of
nilk in 24 hours 435 359 . 276
(in co.) ‘
Range (in cc.) 269525 | 110735 65=505 [ 175~338

Sorong

The number of infants breast fed, mixed fed, or bottle fed
was asceritained from cards taken from hospital wecords of Papuan
infants attending clinice in the year 1956~1957,
patiern is summerized in Table ITIL.
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T ;
TABLE TITT
Incidence of breast feedlnb, pard and

complets woaning of infants living in
the Petroloum Company compound .

Wi nonwmey | 2 (2[4 5| ST |0 9 fro e

Number of R i o , |
infontg® . 57 |56 |50 |46 |38 |34 |32 126 19 12 1 9
Humber brenst ' . ‘ s
fod- 43 136 (26 123 119 |14 1 8 3 3 1
Numbor mixod : ' ' 1
fod 10 116 [17 |18 |13 |14 |12 |6 5 - -

*

Numbey fully v
woaned ' 14 4 7

L3
foN
[#2%

e

SR EEIE I E R BT -

i { - . i Nl i
, e

* The number of infonts docreases as the months go. by hecause .
of incomplete records.

Birth spacing hag a rclation to breast feoding as o prognant mother
usually weans her child., To gtudy the birth spacing of Papuan infants born
in the Petroleun Company cowgoun& the reeords of all the ohildren delivered
in the first half of 1956 were extracted from the hogpital files.,  There were
80 of theses Mothers also had individusl records of tho previous deliverics
which cccurred while they lived in the compound. From such'recurdu, Table IV
was preparcd showing tho number of monthg between two successive births,

TABLL IV

Months . o ’ S -
betweon 10 12 13 15 16 17 18 19 20 21 22 "23 24 30 33 39
birtha 3 : . :

Tuomber of
birthe

" Thesge fluures,LnQompleue as 1hey aro,show that under the oonﬁlﬁions
deseribed there was a significant propordion of women who would become prognant
in the Plrgt 6 months after confinement and a highor proportion in the second
6 monthe, It would be safe to say that these figures are con51derably higher
thon those which could be obiainedinmany rural Papuan groupss
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ond thelr nu%rlent content in famlly QZOQLM

Soloction of families and composition of groups

In Sorong and in Biak fanlllos were chosen which 1noluded pre smant
oT 1ﬁotath WOmen, ’ :

- In tho case of Sorong, oholce was confined to Papuan llVlng in the . "
..Potroleun Company compound for more than 2 years and in rocelipt of rations and
Cwages or in veceipt of wages only., The differences in the food eaten by these
‘.tWo croups were insufficlent to justify a separate troatment .of the rewults.

Ay

‘

; In the oase of Biask, possible differences in food oconsumed dug b0

~ gconomic 9031t10n, did not meem sufficiently pronunced to affect fool intake.
Scoinl and seasonal factors however have some effect. on the intake of the

individual householdgs The study woas made during the "wet!" season,

A record of individuanl members of families melected was made. Helght,
wolcght, estimate age, physioclogieal condition (pr@gnanoy, lactation) and
famlly rolﬁtlonshlp were noted, These data were then sot out as gshown in .
Table V (Sorong) and VI (Blak) : :

Meﬁhods uged'to estimata food intake

Papuan nurses and interpreters a551stod the dletloman in the survey,.
DO”lGd used were accurate to 5 gma,

Food wag weighed after cooking and records were wmade of the amount
of food gpportioned to each member of the family, In this way o more satige

factory account of the division of food within the family wes cbhiained” than o

by arbitrary division of the total consumed.

flach morning tho proposod activities and whereabouts of each family
wore noted. At might, roccrd was made of foods consumed between meals.

Records were kept for T conseoutive days, In o few casgog investigations
had to be weduced to 3 to 5 days. .
Tho tobal food Wel“hed for ofa! ch Lﬂlelﬂual durln"'tho periocd of .
rogording wos divided by tho number of days of observation., These individual,
‘cstimates were thon grouped according to approximate ageg and once more :
averazod by the number of individuals in each group ;

There wasg considerable ulfforonoe in amounts of food consumed by :
any individual from day to day but the average congumption over 7 days showed
‘slight differendes betweon individuals in tho same group of age. This day to
day differonce lx food intoke of the individual is due to imrogular eating
habityg and i1g more pronunced in thc Biak group whoge food suppllies are also
irregular,
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TABLE V -

Grouping of poxsona 1noludod in the dletmry owtlmato in the
Sorong Petroleun Company compound - (14 heurs ooch WLth a
" family of 3 to 10 persons)

lledion height | Median Weighi :
or Tange : or range - Nuwber Sex 5 Ago
(oms) | (ke ) in group -
59 = 55 3,0 = 3.5 2 7 2 monthe
Y - ‘ 5.5 ' 1 oM 4 nonths
63 = 70 5.5 = 6415 "3 | Mana® | 10 = 11 nontne
h“rT + 1 ' " : S o 4 o
"l 7.2 ° | e
91 * 18 + 5 21 " | 3 = 6 years
- 15 12 = 3 - o - years
6 . ’ s ;
120 « 10 19 .4 14 " 710
: v 4 : ;
139 . ? 31 m'g 5 " | 11e= 15 f
i 7 1 1835 o
e & pregnant . -
T |3 loctating)
149 + 10 -
et 13 """\N . ) - )
! 44 10 (A ik : 18 = 35
- (8 married ' :
| 3 singlo)
161 j‘1g 51 & 7 RS I M 20 = 35 ¢
A it ~ ) g ) *—-Erc.
 TOTAL | 87 L
i . e . s

- Notess Total population: 1,244 approﬁq

310 married couples had 456 children under 6 yo@rs
and 166 over 6 years of 2O
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TABLE VI

Grouping of persons included in the dietary ostimotes in Biak

hill villages

(12 houses each with 2 or more fomiliocs of 10

to 14 persons oeach, sometimes including puests)

Modion height| Median woight
or range | o Trange .
_(ome) (kgr) Nuribox Sox | . Aeo
50 3.0 1 by 2 wocks
’ 53 = 69 3.4 - 6.5 2 i) 3 months
63 ~ 68 | 5.7 = 8 3 M.and P} 4 = 9 nonths
6570 | 5.7 =67 4 " 10 o
73 7 2 7 3 10 n om24 M
- 4 -
a 4+ 11 + 5 1 -6 :
96 ™ 13 EN 5 18 , 3 6‘yeara
4+ 10 6 " ” "
t18 7 0 21 ¥ 3 15 7 ~ 10
142 N f[L | 35;1: 5 5 " 11 = 15 M
16+ 6 24 5 26 8 - 30 "
el 3 @l 2 (10 married, F 16 -3
: 12 lactating
4 pregnant
over 5 months)
150 # 16 41+ 120 Yy B 18 = 50 1
- 11 - 10 |
i57 *+ 6 49 + €° , 18 M 20 years and
- 5 - B? ' over
Toran 124

Notes Total populationé 1,000 approx.
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Wutrient values of focds were taken from various published food
anclygig tables. Values for cooked sago paste, cooked taro, cooked rice,
bean porridge, ele., were caloulated by welghing ingredients before ocooking
and cooked dishes thereafter, Few composite recipes were encountered,
Bosults

The resu;té are presented for ag groups, firet in terms of type and
quantity of foods eaten and sccondly in terms of nutrient contents, .
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e 12 ‘M

o (1) Wood patterm of. ohlldren from O ~ 24 momthp

(a) Chlldren durlng the firet year of life

T4BLE VII

Averdgo daily food intake ovef 4 -7 days:observation‘of

9 Biak and 6 Sorong children under the age of

12 monthes

- Foods eaten ; BIAK  SORONG
) , Quantity | Age of Number | Quantity : hge of | Number
Bdible portion iconsumed |Children of gongumed | Children of
. (in ge) [(4n mos) {Children| (in g+) |(in mos) {Children
Milks , . .
Breast milk 218 = 7351 2 - 10 9 e 2 -~ 10 3
Other milk .
*Unswestened condensed 40 - 130 2 -« 10 4.
*Sweetened condensed 25 =~ 30 |10 -~ 11 2
"~ Powder milk (mixed) i 240 2 1
“ *ag purchased, before mixing with water
Starches and Sugsr ’ ’
Bread ~ - - 8 11 1
Rice (cooked) - - ~ 240 ~ 341 {10 = 11 3
Taro {cooked) 50 =~ 200 5 - 10 6 - e -
Sugar + e o + 10 - 11 2
Fats : ‘
Margarine s 9 1 + - -
Moats and Fish _
Pigs (cOoked) + 9 1 - - -
Salted Tish (ocooked) + 9 1 - - -
Bges (coocked) - - - 20 10 1
Green leafy vegetablas )
Groen leaves (cooked) + 9 1 - - -
Ipomea aquatica ( cooked + - - 2 10 1
Fruits ! . -
Green papaya (oooked) + 9 1 - - -~
Tea ~ Coffee ' + -~ - + 11 1

+ negligible amounts
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() Cnildron agod botwean 13 and 24 monthg.
TABLE VILT

Average dally food intake over 3 ~ 6 days cbservation of
9 Biak and 8 Sorong children aged. betweem 13 and 24umgnths

- TAO/58/6/4644

e B008E ooben - b o BIAK 1 dorong
T | Quantilty | Age of | Number | Quantity| Age of Number
Bdible pordion consumed | Children of congumed jChildron of
_ 1l (imog)! (Gpomo, ) ohildren | (dn ) | (4n mo.) Bhildren
Milks . ‘ S - , | :
Breagt milk 65 = 505 . 12 - 18 6 - - -
Other milk , a : R o o ,
¥newoetoned condensed - - - B 10 |15 =~ 23 6
*Swoetenod condensed o - - 5= 10 (15 = 23 4
IR * o8 purchased, before mixing with water _
Starches and Sugar : ‘ S
Bread - - - 10 @« 36 |16 - 23 3
Rice Ecookcclg 30 24 1 266 « 50015 ~ 23 8
Taro (cooked 200 -~ 525 12 - 24 9 - - R
Sngo Paste {25 - 200 16~ 24 3 15 - 15 e
Sago Flour, baked 2 53 i 24 1 e o e
Cassava 100t (cooked) S - - 10 = 307122 =~ 23 b
Banone {raw and cooked)| 25 =~ 50 13 = 24 3 10° 20 1
Potatoes (imported, : i '
cooked) ~ - i 110 - 29 16 ~ 20 2
Sugar - - - 5 owm 10 (15 =~ 23 8
Hase ‘ : \ " ‘
Cooonut oil = - - 5w 10 {15 - 22 4.
Meats and Fish
Dried deer {cooked) o - - o 16 = 22 2
Corned beef. (cooked) - - - 7 =~ 20 {15 «~ 23 T
Pig frogh (ococked) 6 24 1 - - e
Frosh fish (ocooked) = i i 5w A7 [16 - 23 6
Mackomel (tinned) - - - 15 = 30 {20 « 23 5
Clam (tinned) o = im 10 15 = 23 2
Bogs | - - - e 15 '1
Logunes
Dried green gram ‘ , : )
porridge - - , o C 20 15 =~ 23 2
Green gram sprouted , - < - - 5w 25 115 = 23 5
HGreen leoafy vegetables ' o ‘ :
| Green leaves (cooked) | 10 - 30 13 ~ 24 8 9 20 -
Ipomea aguatica : ‘ o ‘ o ‘
(cocked) ' 3 - : - T w A7 |15 = 23 8
Other wveogetableos and Frulty
Greon beons (tinned) - . - - o) 3«11 |20 =~ 23 3
Pumpkin (ococked) 70 - 13 1 “ - -
Citrus (row) 12 16 1 - - -
4 negligible amounty educational value,




14 -

Commonts on Teblés VI and VIII

Infants in the Biak #roud dre bréast fed up to one yeary  in most -

__cases weaning occurs before the 18th month. During the first half of the
second yeor, the wamount of breawt milk redeived dally by the averags child
~ils appreciable, i.e. 276 g, . Breast milk is the only milk availlable. '

- In addition to breast.milk-Biak.children in . their first year B
receive only taro, usually premasticated, All other foods have only an -
educational value. During the second year, r1069 sago, bananas, fregh pig,
- green leaves and fruit are progressively added 4o taro. Amounts are usually
small and feeding im irregular, : ' '

, In Borong the picture is ontirely different., Weoaning occurs during
the first yoan, sometimes as obrly as. the sccond wonth, However, other milks,
particularly unsweetened condensed milk, are available to OVOTrYy mother in
sufficient amounts in regular and reliable supply beocause it is included in -

the ratlion ilzsue,

A variety of other foods also supplies with the rotion issue are
avoilable.  These enclude enriched rice, dried green grom, "kong kung'
(Ipomen nguatica) lesves, tinned meat and fish. Tresh fruit aro used in
Cvery small amounts. '
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=15 -

(¢) Calorie and protein oontent of chlldren s dlet during the
- - gacond-year-of ‘life T

TABLE  IX

hgo - Woight hnimal Vegetable  Total Prot?gg Protfim »
“Amonthe) (ke, " Calories “protein = protein” protein” "per 100 per Kg. | |
.( onths) (kg ) : ?inwg:) © (in gn) Fin ga) ~calories ?in g2e) |
15 Te5 750 7 1145 18 2.40 2,40
16 940 718 - 6 11.8 - 18 2450 2.0
o5 20 8-5 881 13 . 1405 . . 27 3#06 3117 s
SE e 11,5 - 891 o 2 - 23 2,58 2.0 |
“,; 23 9h0 : » 826 13 10 T 23 2078 2@:55 4
m 23 90 755 6.8 . 10.2 1T 2:25 - 1.88:
23 90 978 9 16 : 25 2+55 2o (T 1}
23 9al 1,122 4 .19 23 2,04 2,52 4
12, -~ 646 530 1,8 5 6.6 ©1.28 1.03
13 Te3 . 496 . 1.8 445 643 1.27 506
1:} , 6&1 460 » ) a7 5 ‘5(;7 " 1-23 ﬂ93 é
16 6.7 687 3 65T 9.7 141 cedd
v 18 8.3 CT43 Y 8 9.2 Jw23 1410
;:3 18 7.0 590 2q8 502 8 1w35 1el14
1y 24— . 9 '40 ?40 jand 8.4 8_4 1 n?.?? . .093 *
24 . 10,0 523 - 5 5 295 | £H0 F
24 10 0 650 ‘,C'}« 4.3 4;3 »66 n4—3 : :
24 1040 756 ed 542 546 T4 «56 |
- Commonty

There is a striking difference in the amount of protein available ..
in the diets of the children. Almost all of the Sorong children received:
mors than 2,0 g. of protein per kilogram of body woight whorcas tho
diet of the Biak childron seldom contained more than 1.0 g. of protein

per kilogram of body weight,
Tdentical oomﬁents can be made on the caloric value of the diet. -

(ii) Tood pattern of children over 2 years and adults

In the two communities studied in Bilak and in Sorong there is
anly a slight difference in, the quality and preparation of foods used
by children over two years and by adults. This will @Xplaln why the
diets of the different age groups are presented in the same tabless
TableX showing the foods available and the amounts consumed, while
Table XTI gives the resulte ih food wvalues. The results for Biak and
Sorong are reported in the sawe table in order to demometrate the
difference in the food pattern between the two areas. :
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TABLE X

Average dailly weight of food intake of children and adults
in different age groups in Biak and Sorong population studied

- : 7 o 7
Age 3 = 6 years|§ = 10 years {10 ~15yearsi 18 ~ 50 years
: T i .
Place Biak [Sorong| BiaklSorong (Biak iSorong Flak_SorongiBiak§Soromg
Number of persong surveyed| 18.1 21 15 14 5 5 F6 22 118 i 11,
: N : .v ) / ”’ l/‘ ,“i. ‘ '
o Daily intake in g. {edible port?%n) / S ///

{ilks " e ,/" /3
Unsweetened condensed - 100 ~ 1 10 ] - - o - - -
chtened‘oondensed - 20 | - 40 o 40 ¢ m§ 401 -1 40

tardhes - A
Bread ’ - 12 p 11 - 1217, - 17 - 17
‘Rice, enriched, cooksd 8 400 8 1 419 307 4501 10 472 17 1 B6T:
Taro (haked or 'bonled) GO0 1w 520 1 - 7601 . -1 730 - {870} o
Sago paste - 50 o~ | 150 - 20 -1 144 =1 135 -
Sago baked - : 15 L - 60 - 10 w1035 - 15 e
Manioo (oooked) . - & -1 491 -1 130 =i 13 ~ 1 11
Banana (raw or cooked) 13 3 22 . 4 SR 5 6 4
Potatoes (imported), . . R O - ;

cocked . . 2 - 2 - - - 64 - +
Macaroni (cooked) . oo 3 - 3 - - - - - Do+
Eegg noodle {cooked) - 2 - 5 » 47 - 3 - 6

ugars o : .

Lodugan e ~ 200 e | 20 - 203 . =) . .25 - 1..25.
Jam o - - P - NS - $ - -
Sugar cane + - + - o - + + -

ats - . ' .

Coconut cream o 2 s 2. - 3 . 5 e 4 e
n mest = + o e - 2 - - - E
il 0il . - 10 - 15 - 15 - 20 - 30
Margarine - 8 - + - C o - b e gs
eats and fish Co , §
Dried desr (cooked) - + S w5 o + -~ +
Corned besef (cmmned) - 13 - 1 14 ~t 5 -1 18 -~ 15
Pig (fresh) + 5 2t 2 31 4 3y 5 3 5
Freah fish (cooked) - 15 - 14 -1 20 - 26 . 26
Mackerel (tinned) A+ 15 + 25 - 21 + 23 - 28
Dried salbod Tish (cooked) | + 5 + 5 -1 7t % 7 - 9
Ootopus (conned) - g " 4 -4 2 -1 6 - T
sgumes Co g '
Green grom porridge (&riod) - |29 - 32 ~ ] 25 - 28" - 30
‘Green gram sprouted -
f“taogeh‘) B v 7. - 4 - 4 - |- 10 - 8

reen leefy veg tahlas ‘ Co C .
Green leaves Ecoo ked ) 56 8 65 3 M - 75 9 1 89 9
"Kang kung" (Ipomoea ' ’ t :

aquatlca) gcooked) e 40 - 43 w1 30 - 51 - 60
her vegetables and Fruits | , ! '
Green beans (tinned S-SRI 00 RSN SUNOP= S Y A% Bl P 2 RTINS R 6
fge plants (cooked ) - T - T - 5 - 6 - 5
Pumpkin (cooked ) 6. - 13 - 41 - - - 25 -
Onnans (cooked) - e - + - 4 - b o o

o~ o o
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Average daily nutrient content of food inbake in age groups

Futrients

Colories

Total protein
Vegetable proiein
Animal protein
Fat )
Carbohydrate
Calcium

Iron

Total Vitamin i
Pro~vitamin L
Caroctene

‘| Thiamine

Riboflavin
Niacin
Lbscorbic acid

3 -6 years 6 = 10 years 10 - 15 years

Lge 18 = 50 years
_ Place  Biak Sorong Biak Sorong Biak Sorong Biak Sorong Biak  Sorong
Number of ' ) o v
persons 18 21 15 14 5 5 26 22 18 11
surveyed ' :
: 15036 1,360 1,250 1.402 1,250 1,393 1,320 1,646 1,470 1,876
2. 10 41 11 39 13 35 13 4 16 51
u 10 18 11 20 13 19 13 R2 16 30
" ‘ 23 T3 19 3 16 o3 19 W3 21
a 4 20 4 28 4 27 4 36 5 42
T 238 230 265 240 290 245 324 265 340 310
mnge 300 420 286 340 375 196 359 201 440 282
o 8 1.2 8 8.9 10 FaG. 10 1247 12 147
IT.Us 64356 4,880 7,377 4,622 8,058 3,438 10,125 6,708 10,400 7,866
B . ' 600 o 34z . _ 218 - 230 328
S 6,356 4,280 7,377 4,280 8,058 35220 10,125 6,478 10,400 7,538
r o7 7 1.04 T«5 7 tatd Zel 1219 2.0 1e26 2.4 Ted’
H 032 4 a23 .3 1. 52 o L 105‘0 ‘ol io?g ‘o 4} 1:?9
" 2 - 10T a7 T1e7 2.2  11.2 Z2a2 1347 2.6 15.4
" 99 28 106 46 125 25 128 38 Y

153
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Comments

Biak

Food was greatly lacking in wvariety. Tarc is the sgtaple food
supplemented and sometimes replaced by.sagb. Green leaves are . 'also a
common article of the dlet. Animal foods are scarce and during the »

gurvey were seen to be consumed in very sma]l amcunt

Food intake is irresgulars A number of food*taboos-apply to pregnant
and lactating women. The quaniity of Ffood available and its distribution
within the family appears to be affected by soclal habite as well mg by
environmental condltlonse .

Aooordlug to Buropean standards, the calorie intake 1b'ﬁarg1hali
and the protein intake very low, Wlﬁh only slight variations w1bh ‘age
and body weightl. . -

Sorong

In oonira%t with the peoples in Biak, tho Sorong group wers using ‘
imported foods almost entirely. , : o .

Thelr food supply, exoepb in fresh vegetabled and Trult Was
regular and reliables The protein and calorie intalke of women Was more
satisfactory than that of the Biak women. For all the age groups 1% ie
remarkable to note that the protein intake Var;eaallghiiy. A ohild
between the ages 6 to 10 years received 41 g. of %otal protein per day,
the same smount as a female adultb.

£
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IV, SOME PHYSICAL AND PHYSIOLOGICAL
CHARLCTERISTICS NOTED IN DIFFERENT LGE GROUPS

Height and weight of individuals in the Biak villages and in the
-Sorong Petroleum Company compound were at all ages less than those of Europcans.

Sorong children appeared in better physical condiﬁion that those of
Biak. But there was insufficlent evidence to draw any concluslons as to
whether they were inm optimum health and their diet adequate.

Ghlldren in their sccond and third yecars often showed poor muscular
dcvolopmenk, enlarged abdomens, narrow shoulders, thin legs and arms. These .
conditions were seon more frequontly in the Bisk group where sevoral pronounoud
CRECE WOre notcdu‘ :

Dry sparse dopigmented hair was oommoaiy observed in Biak chlldren
of one year up to 12 yoears or more. The good effect of an appropriato ’
treatment supports the opinion that the condition is of nutritional origin.

Some cases combined dry sparge brownish halr with a pallor of the
skin which wasg at the same time dry, thin and orackled in appearancc. Ocdema
was asso¢liatod on several occasions. A severe cage died in hospital and
following autopsy was diagnoscd aS'kwashiorkor.

Inlarged livers and sploens wore common in the Biak groups; malaria
as woll as mslnutrition may account for this condition. Inlarged but painless
parotid glands were oxtromely common findings and vory marked in school childron.
Slow mental response wae also a rather noticeable fealturo. :

There was a tondency for people to lose weight in middle age. Women
who- had 4 or 5 children and wore in the older age group had definitely a lowor
welght as a group than women Just before or just after marriago.

The 1actation process in the Papuan womsh requires still further
Adnvestigation. It is quite romarkable that a woman avoraging 471 kes. weight
and living on & diet that supplies hor with 1,350 calories and 13 g. of protoin -
can produco in the first yegr after delivery an amount of broast milk of .
400 co. (approx.) por day without apparent physlcal detorioration.

V. DISCUSSIONS AND CONCLUSIONS

In undertaking the investigzations roported'above, it was thought to
be more useful to study the physical status of the people in rolation to
cnvironment and diet rather than to make a comparison of the differencos
betwoon the actual diots and tho allowances recommended for Huropoans.
Intercst lay rather in discovering the level at which the nutrient intake
becomos marginal, in othor words in linking insufficiency or doubtful
sufficliency of nutrient intake with the actual dietary findings.

lFﬂO/58/6/4644
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. : The.oe were consxderable dlfferono@s in the SQOla1 and aconomic
conditions of the two communitics. selccted. - Im the hill villages of Biak, the
inhabitants had minimum contacts with the outside world and lived on typical

~subsgistence economy. On the contrary the employcos of the Sorong Petroleum

Company followed the regimented schedule of life set up by & foroign

organisation and lived almost entirely on imported foods issued as rations or o

purchased from wages.

Cexrtain symptoms and physical signs Wers noticeable and common in
~the Biak group but not in the Sorong group. Thoelr ococurrence in people 11v1ng
~on a diet low in protein and calorice at loast suggests that thesc had some
rolation with tha diet as many of theom arc Lnown to be related to a poor food

:L]l“f}d,k(} 9

‘ - Many dietary surveys already carried out in thoe Pacific show that in

a numbexr of placoes the intake of one or more nutrients ie below the allowances
rroopmended for Buropeans. In some groups the difference is very noticeablos
at the same time thore may be rather well dofined gigne and sympltoms of dietary
Cingufficiency though this is by no means invariable. Whore it docs exist this
gituation can sometimes bhe imphoved by educational measures, 1f the compesition
of the unsatisfactory diet is the primery causeo. Yet it happong that in some
Ccommunities the poselibility of food production appoars to be llmltod at least
undor exigting conditions.

- There is still much to be learned about the possibilitics of expanding
subsistence food production from simple agricultural end fishing activities butb

it is mometimes difficult to imagine how in particular arcas the agricultural
production could be raised sufficiently to meet the differences botwoen
recommended allowances for RDuropeans and a vulnorable diet such as has been
~described in the Biak hill villages. Unfortunately it has not yet been possible
to set out recommended allowances which could be safely taken to ensurc the a
perfect health and nutritional condition of New Guineans, and which would at -
the same time state a more practical level at which to ailm when plannlng Co

agricultural programis

Another difficulty lies in establishing weight/height tables Which
will not only show the present picture but can be used to set up realistic
standards at which to aim. Observations showed that height and welght for both
groups wers below that of Furopeans from birth to adulthood.

The importance of basic problems in the two areas was not the same.
In Borong most of the necessary foods were available and if nutritional
problems exist, they could be much improved by education in the use of thes
foods. In Biak, the necessary protein and possibly calorie producing foods
were in short supply and even when those available were used %o the best
ndvamtane, the problem would not be solved. Here in fact there is a shortage
of total food, as well as a shortage in the nedessary varisty of foods. So
the important problem i1g first 40 produce these foods.
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Bducational progwony muat be modified 4o suit environment, social
structure, and foods available. The two areas vigited illustrate this point
clearly. Urban ané country problems provide many contragting conditionsg such
as the foods which are available for the peopls. The pattern of life in
different economic and social gstructures necessitates a Jdifferent approach
when planning educational pmogmamss.. Thig is particularly the oase with
prograns rolating to Infamt and metornal welfare. The provailing length of
the period of breast feeding im particular areasg is linked with the necessity
of finding infant foods to replace breast milk particularly in the first and
also in the second year. The difference in foods available in different places,
and the necessity of choosing balanced infant diets from different food patterns,
and the shortage of suitable concentrated protein foods, and sometimes calorie
foods in given areag, mugt all be considered when training nurses eangaged in -
mother and child care who will be required to work in a variety of circumetances.
New Guinea can, to & degree, he '"zoned" into typical areas, each with their own
gpecific problems. This is a praotical method of dealing with the subgoct.

Ag part of the assignment, a draft of teaching material, suitable for using in
a course for training nurses in mother and child care, was submitted for

consideration to the admlnnﬂtrdtion.
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