4. PROGRESS REPORT PROM THE NUTRITION UNLT
NUTRITION UNIT

FROGRESS REFORT ON_PROGRAMME IMFLEMENTATION

1986 — 1990

INTRODUCT ION

Unit was established as a separate unit af

Nutrition _
its actvities were

the Institute in 1986, Until  then,
carried out within Chemical pathology tnit.

According to the Tentative Impleméntatinh “Programme  Of
the institute f{or 198&/87 - 1990/91, the objectives of Lthe

urtit aret

1. to train the staff to carry but analysis of
qutrients in food, blood and body tLlésues.

2 Lo improve the nutritional status of the infant
through appropriate weaning fooda. :

%. +tp determine the incidence af Vitamin A deficiencies
and anaemla. '

The research'prngrémmea specifically autlined are:

a. Technical trainirg for blood, tissue and foed
analyses _ : .

b. Weaning fond and pvntein—ehergy—malnutritibn
Co _Vitamin A and othar vitamin deficliencies,

d. Nutritional status possibly éggravated Dy intestinal
parasitisn - — :

2. CImmunosuppression related to Natritional
deficlancies, and ' : '

f. Iron and other mineral dificiencies
) ___;n _aqdition, there is a pravimi@h for kéﬁuﬁtﬁﬁpéﬂﬁ
iélnlﬁq in Jdapan as well as @ the attachment af Japanese
Boientists to the unit, and provision af
equ;pment/chemlcals/reagents nesded in the unit, B

2. TECHNICAL TRAINING FOR BLOOD,TISSUE AMD FODD ANALYSES
This is being done in Ghana and Japan. In Qﬁaﬂé; the

t;il?;ﬂ? is gnwthe~4ab, and materials (food, blpod and
sgues) used in Research serve as materials for training.
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- Training  overseas  with JICA  support  is  also  being
pursued., Mr. E.AC Addo, & senior technician returned to the
unit  in June 1988 after a year's study in Japan on Vitamin A
and anaemia.  Miss Yartey returned from Japan in January . 1990
after a year's training where she completed her practical
Twork o for 0 Lthe | award gf M.Fhil degree by the Unmivaraity of

Ghana. R o

_ -DP,vMT'Armahmﬁlemenau who was sUppmr{ed by UN University
in her Fh.D studies in  the London Bchool of Hyglene and
Tropical Medicine, returnéd to the wnit in Octoher, 1989.

Me . E. Buansah, a techridclan of the unit has beep
uff@cially--:naminated_ to undergo a vyear's training in
Analyti¢a1_gechniques in Japan., He is due to leave shortly,

- Dr. E.E.E. Takyi, a senior Research Fellow also under-
took & S-week educational tour of dapan in May-June 1989 wiih
JICA support, to learn at first hand, of the research
activities and management of Medical Institutes in Jeapan. Hae
spent a4 week  working ( in the laboratory of Frofessor
Masushige &t the Tokyo Agricultural University) an vitamin
B. and Bz analyses.

3. JAPANESE EXPERTS

v .SihCE'iQBb, the following Japanese Scientists have been
attached to the wnit, for the times indicated:

i. Dr. S, Yamamoio - 1986 -~ Sept. 1987
2. Mr. T. Furusho ~  Sept. 1987 - Sept. 1988
., Dr. F. Shizuka ~  Sept. 1988 - Sept. 1989
4. Dr. T. Rikimaru ~  Oct. 1989 - Qet. 1990
B, Mr. Y. Kido - Apr. 1990 - Fresent.

f11 these Scientisis participated in Lhe vapr ioue
research activities which went on during their stay.

;f EQUIPMENT; About 90% of the sguipment reguasted from JICA
have been received.
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5. - REBEARCH_FROJECTS = SLUMMARY.

5.1. Protein-Energy Malputrition (PEM)
S T Weaning Foods

This study, which started in 1986, has peen carried out
in phases. _ .

In phase 1, studies wera carried out in  Greater. . Accra,
involving 202 children aged batween 12 and 24 months to find
possible cause (s) for malputrition. :

It was found that prolonged breast feeding (more than
12 months) owing to partial refusal of supplementary diet -
could be one of the causes of malnutrition in  the villages
studied. R

A paper entilted “Does  Frolonged Breast—feeding
fdversely Affect A child's Nutritional status?  has been
published (Lancet, August 1988, pp4lid - 418) S

Phage 2 was planned to Niﬂvéstigatai

i. whether there could  be a CQrpalatian-batween_the
time children are introduced to supplementary foods
and rejection of supplements, if - this takes
place, -

ii. whether the type (guality) of weaning: food given
could affect its acceptance opr rejection in children
who are being weaned. : - :

. The children were put on one of the supplements listed
helow, at a time, with the exception of group &4, whers
children could be put on any ration at a time. '

i. Maire porridge - Infants were fed on this diet by
their own mothers . .

ii. Maize porridge + milk_
1ii, Weanimix (Corn + gruundnu£5;.4=i'w/Q5
iv. Variable Feeding'ﬁattsrﬂ
~ Acceptance or rejection of Suppiémenié;'wére” recordad
during 2 weekly interviews af mother,. Browth was mbnitorad

by anthropometric measurements.

It was found out that regardless of the type of weaning
food given, rejection stil occurred. o

—108 -



Full Repart:  Full report on this study is presented as an

appendix to this report.

5.1.5. _&gggible Ihcatpgratagg of Alfalfa Into Supplementary
Foods af Children

Dur. unit - has embarked on some studies ;
o Du - _ . #s to determine
pqgaib;iity.of incarporating Alfalfa (as nubrient cake) intge
supplemeritary diets of children, because of itg Ealatively

excellent propecties, with respect to hi .
B-Carotnee and mineral levels. . P ® high protein content,

-Thé prpjeci is in 2 phases:
i Fhase | - Animal Feeding studies
i :Phaﬁé 2 - Child feediﬁg
Phaéé'i has been 957 completed. Fhase 2 is vyet to

begin. . . _
Summary _of Fhase 1 Studies

Aims - . Tm':cqmpare the develnpmeht of rats (as indicated by
quy_wglght-gains-and haematological changes) fed on Alfalfa
diet with those fed on weanimix - a popular weaning diet.

Experinental
Different rats wers fed for 4 weeks on either
-~ {. noreal rat stock diet
“ii. Alfalfa nutrient céke:roasted corn (i:d4 w/w} ar
4ii. Weanimix (roasted groundnatmiroasted corn (114 w/iwl.
During “the - feeding period, fumd_ahd water intake, bddy
weight, tail length and general behavigur of the rate were
monitored. At - the end of the feeding  priod, rats were

sacrificed and the bload examined with respect to Hb, FCV,
"WBC (total and differential) and RBC levels.

Results

ie Ra£§ fed on weanimix diet consumed less feed  (306b6g/4

' weeks) as compared to those fed on stock diet (3473.99)
~and Alfamiv (3876.8g).

ii. Male rats fed Dn'siock diet gained the highest weight

followed by those fed on Alfalfa. gignificantly less
weight was gained by rais fed on weanimid.
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1id. Female rats fed on Alfalfa gained marginally mare
welght than those fed on stock diet. Here too, females
fed an waanimin gained glgnifitantly 1@55 we;ght,

iv. Food efficiency ratlos 1nd1caie the fmllowing order of
conversion to hody weight. wt0c¥=dletﬁ élfam1h_> weaniw_

Conelusiont Alfalfa {as Alfamlﬂ)'“supﬁnris 'gpbwth 14
(neasured by gain in hody: weight) in rats,
petter than weanimix :

Full Report: Full report 1is presented as an appendl to this
repart. : o

5.2, St_ ies On Vitamin A

Two (2) groups of studies weré carried out:

i. FPrevalence study - to determine the status af
Vitamin A in the inhabitants of Bumma Dnyadze.*,

ii. pnalysis of B-Carotene levels in local fuqutu{fs;'

1. Frevalence Study

. Fasting blood was withdrawn from. “b’ 1nhab1taﬁts
“(randomly selected) and the vitamin A by ‘HFLE), Retinol
Binding Frotein  (RBF) and Fre-albumin (by radial
Cimmunodi ffusion technigues) levels” determined. :

Other parameters - protein, glUcosé'r'ahd-'tpiglycerideé
were dptermined using rout.ine mathﬁdn..A : :

Results indicate that:

i In the %5 year olds (n=47) 4. zf..had vitamin ﬁ 1evels
of less than 10ug/dl {rormal acceptable level 80="
Soug/dl), representing a group deficient in Vitamin A.
14.9% had levels of 10-20ug/d}l = law level greupl 80.8%
had adequate amounts of 20~ S0ug/dl; nane  of ‘the
sub,ectv had levels h;ghEP than SOuQIdl.

it. In the &6~14 year olds (n=97) nanP ‘had’ def1clent levels
of less than 10ug/dly  16.5% had ‘low levels of 10=
20ug/dly  82.5% had adequate level of 20~ 50ug /d1 and - 1%
had high level (ia more than %Gu@/dl} . - _
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i, Inthe 15-45 year group - (n=101) none had deficient
levely 6.9%4° had ‘low levels of 10-20ug/dly 84, 1% had

adeguate level of 20-50ug/dl and 6. 9% b
(more than S0ug/dl) ? »74 had high levels

ive T In the.midér age group (more than 45 .
: _ O yedar old) (n=1i8
none had deficient level; %.%%, 83.3% and 11, 1% @Fn th;

S subjects, respectively, had low d ;
levals. o o » adeaquate ajd high

v. - REF and prealbumin levels increased with increased
vitamin A levels,

Conclusions

. Binue the deficient group is less than 5% of the total
group screesned, there is no vitamin A deficiency  in Oomea
Unyadze.. 94 - level has been set up by WHD as the cut off
point  to  determine whether or not there is vitamin A
daficiency in a target population. In the present study,
only 0.80% were found defilcient in Vitamin A. :

.5.2.2. Analvses of Foodstuffs For B—-Carotene Levels

_'_Thié'part of the work is curpently in progress. Ug io
date, analysis -~ has been completed for fats and oils, and
leaFy’vEgatabl@a. ' - .

Ré§gl

—darm

it}

. B;CgPd£EﬂérlEV21 found in different types of palm.qil
L imas 69600 ~95000ug /100G, 1

ii. Coconut oills had levels at 8-83ug/100g.
iy, _Pakmtﬁefnel‘mila had.levalu af 10-100ug /1009,

Leafly Veﬁetaﬁlgg o

T _”?PESE ﬁi1d iettuce had levels'_nf 17000ug/100g  while
' boiling reduces it to 1700ug/100¢.

iiw Freéh:ﬁbnfﬁﬁfre had'levels of S200ug/i00g, reducing
to 600ug/i00g wpon holling.
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ii. Dry and powdered leafy vegetables from the northern
BRe orY P en T02ug /100 ko 7000ug /1008,

parts af Ghana had levels of

Conglusion _ .
0f the oils screened,
of B~carotens. L : o
All  the lealy vaegetables _Sgreened-_had -gapgreciaple .
amounts of B-carotene but care should be taken during food
preparation so &8 not to destroy the B-carotene. | This . wiark
has shown that even simple boiling leads te a reduction to

10% of the fresh values.

palm il is the richest, Smurce

Fuil Report: Full report of ‘this work is enclosed as an
appendix. ' : E

. 5,3, Studies 0On Oral Rehvdration Salts

Three (3)-typéé of activities have baen_carriad_ qu§__1n
this field of study: : : _ . .

i. Quality assurance teét-df”ﬂNICEFfBRS-SadhéEs

(i,  Chemical evaluation of Hone-available fluide used
in managament of diarrhoea - (Oral Rehydration
therapy) ' ' : o L . :

iti. KAFE analyses of ORS and their use.

i, Quality Assurance of UNIGEF Sachets . o0 .

It has been obsarved that the content  of  some. of . the
UNICEF ©ORS sachets turn yellowish on storage for @ years or
more. UNICEF therefore requested us to sereen the eelsured
 samples to see if their chemical composition still conforms
to the original specification. It is impactant that @ there
should  not be any significant deviation from the original’
composition, 1f there machets are to remain effegtive iR
rehydration. o o ' T

Results of analyses of about 30 samples revealed ihat
except in highly coloured sanples, where the isvels af
HEOS and glucose are marginally reduced tby 10%),; there
was no charge in any of the coloured samples, R

Il was seen that a trained eye could easily determined

- whether or not a coloured 'sachet' was eultable. The sachets
te be discarded were found to contain highly coloured and
lumpy mixtures. T o .

— 112~



i ﬁxéluétibn'af 1uu§g ORs

_ ”_ﬁﬁvapidus.lm:alities in Ghana have
for use during outbreak of diarrhoea.
aatractﬁpfrmm (). leaves, such as  (a). guava, (). mango
barky .(11), ;ergalfbased porridges such as (a) ric; watg~
by - water used to cook kenkey and (ifi). . bana;a and r:r
plantain. - ‘However - up to date, there has been no anail ;i:
cof these extracts to know their chemical composition ¥hi%
unit  has therefore carried out chemical analysis ur’soma of
these extrets 8o as to find the scientific basis of their
LIS . ) ) |

developed their own ORS
Some of these include

. 'The,{dilmwing analyses were carried out:

i. Bugars (sambgyi = Nelson method)

'ii._“ChluFide - by Argéntdmetrié titration;

“iid. deiUm:and Fotassium — by Altomic Absorption Flamé
photometry;

. iv. QH -~ pH meter.

Results and Discussions

1,: PH*.It was seen that all the 3 0ORS analyéea are acidic as
compared to UNICEF specifications, which is largely basie,

2.  Simple sigars: Both kenkey water (1.8g/1) and rice water
(0.4g/1): contaln only trace amountw of glucoss when compared
to UNICEF specification (20g/1); however coconut juice
(46, 1g/1) contain ‘about twice the recommended level.  The
ievel of glucose in the deficient mixtures can be adjusted by
adding  some .sugar - (sucrose) whieh is almest available in
gvary. home in Bhana. ' '

3. . Na+: - All the 3 mixtures contain s@gnificantly less
sodium when compared with UNICEF upecifieatisn, In the case
af  coconut.  juice, the short-fall can be ‘adjusted a hit'by
agdition of some amounts of commor salt and yhis  should net
present any preblems since the cl- levels (65mmol/1) are also
belew the recomnended level (74, 4-B8, bmmel /1) .

4. kir Kenkey water contain adequate amounts of K+, while
rice water (2:lmrol/l) contain inadequate AMOWALS and eaEantt
Cjuice coptain C excessive . amounts (73.6mmol /10 . The
recommended level. is 20.1mmol/l. '
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ol kenkey water and ricewater contain.more -than
adequate aﬁgﬁkt; mfy el lens F@fléﬂhiﬂg_th@ gm@uﬂt_af_éalt
(Nacl) used in their preparation). _3mcmngt;:juice‘jcgntain
marginally less amnountas, but this gan he aﬂgug%@diav-éﬂﬁiﬂa &
‘pinch’ of salt. Recommended level is 94. bmmol /1. :

5. Gl

i11i. KARB analyses ; o i : o
: Quest ionnaires were designed to find out the knpwledge, _
attitude, practices and heliefs of some mothers concerning

the use of UNICEF and local TORE in the management. of

gdiarrhoea.

Qi. Results indicate that of a total number af 173 mothers
interviewad 171(98.8%)  know whatl diarrhoea is, that is they

are able to recognise when their children have diarrhoesa.

g2. FResults of this questionnaire indicates that of the 176
mothers interviewed, 158 (@%.84) know about and or seen RS
while only 18(10.2%) have not heard and/or Been ORB bhefore.

Grx. Reaults indicate that of a total number of 179 mothers
interviewad, 60 (35.1%4) of thaem send their children to glinie
when they have diarrhoea, (33%) prepare  and " use salt-sugar
solutions: (29%) usa UNICEF ORH sachetsipaual equal aumBars

of them ie (17%) use either drugs or home—available fluids,
while 11(3.9%) use Enema. These resulis (pereentages)
indicate that amothers usually give combined treatments when
children have diarrhosas. : -

Q4. Of a total number Of 3& mothers who use various home-~
available DRS, 10{(27.8%) use cogeaut water {juies), 8 eaeh
(13,9%) use either rice water,. kenkey 'water, boiling. water
extract of guava leves or other foodsy JI(8.3%4) use fruit
juices such as 'fanta' while 2(5.46%W) use maize porridge | and
1{2.8%) use millet porridgs. '

Q5. - Of the B3 (Out .of a total number - of - 158 women
interviewed) who use UNICEF ORB to manage diarrhosa in - their

children, %0.6% have reported a duration time of 1-2 days;

30, 1%, a duration time of 3-4 days) B.A% a duration time of

S5-6 days, $.6% a duration time of 7-8 days, while 1,2% have.a
duration time of 9-10 days. ' S '

0 the 3 that uase. rice water, 66.7% and 33.3% have
reported a duration time if 1-2 and 3~4 days, respectively.
Two methers who use salt solution report a duration period of
1~2 day while 50% sach of 2 women who use ctoconut julce
report a guration period of 1-2 and 3-4 days respectively.
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Twalve (12)  mothers who us suns
_ _ M : war—malt sl
PEPU“tf? ? duration period of 1~2q day; and ugigngdzsza
respectively, while periods of up to 10 ' " N e
by mothers who -use drugs. P 10 days were experisenced

06:.. br “the 156 mothers interviewed, 1¢ '
108 (69.24) N

their children readily accept the Varlou D;S, P?infﬁ?tgsi

iﬂcept 1t raluutmntly while 36(23.1%) had ta be forced. o

a7. Exghty ABOY nF a total of 147 women inte '
17 . : 143 .erviewed report
that their children do not eat well during diarrﬁaea

epi?sadea, while &3 (44.1%) think thal their children eat

DB. 7S Z(ll“-mui of 148).Df'mmther 1nter§ip

BlEp wed found UNICEF
ORE effect}ve. and waud therefore recommend its use to Dther
mothers, while 3é& (24.3%) think otherwise.

0% - Out - of 152 mothers interviewed, 1 (one) report  a
diarrhoea:  occurrence of 1-2 times in a wesk; 42 (27.4%0)
report of 1-2 occurrences/month while 4 (2.6%) P@paﬁt af Z=4
pegurrances/nonth. - In & year, 62(40.8%) had 1-2 episodes,

28(18.42)3had-3~4 gpisodes, 14(2.2%) had 5-&6 episodes and
1(0.7%)) had 7-8 eplsodsd.

Full Report: A full report is attached as an appendix.

9. 9. Nutritional Status of Children in Rural Commupnities in
Upper East Region of [haoa

FPhase 1
Title: Nutr1t1mnal statue Qf chlldnen in a rural cmmmunity
Upper Eart Region of Ghana.

P;écefaf'studya- Binaba
Date study commenced: January, 1989

Date ‘study was completed: October, 1989

Summary. of_work

Intrddutiian

' fﬁe; higher incidence of ‘marasmus aa compared  to
kwashiorkbr in the Northern part of Bhans (1987 Annual Report

of Bawku Rural Health Services)_indicates the generally poor
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food situation, in that part of. Ghana. It is also believed
that the incidence of eye ailments is the result Cof omore
freguent. consumption of food - rich in provitamin A in the
south.  However, up to date, no data have been collected  to

ascertaln these observaltions. : _ : : .
This survey was carried out to evaluate the nutritioal

status of children in Binaba, a typizal vitlage in tha Uppan

East Region af Ghana. A e :
The indicators used for the determination “of thi

putritional status wera food intake and anthropomatry.

Objectives
1. To determine the dietary intake_uf'thé population aded'ﬁﬂ
20 years. : e : . _ .

9, To determine anthropometric parameters nf'ihe”populatiqn
aged I-20 years. ' '
project site:  Binaba Health Centre, _Bihaba,-.ubbér-~éé§£
Region. Binaba iz about five kilomelers sguar@, iR area; and
has about E0O houses. It is abaut S0km east of Bolgatanga,

the regional capltal,

Experimenial

Dietary Suhvey:

o Twenty-seven (27) families living  around ‘the field
station were randomly selected. Daily dietary intake fep 3
continuous days of all members of family, excluding ‘breast-—
fed babies, was recorded by an investigator staying in the
selected house, ' o L R

Weights of all ingredients, including water  used. for
meal preparation together with the walght of prepared meals,
were recorded, using kitchen scales. ' Dietary intake for each
person was calculated as the difference betweern initial ‘and
final weight of all meals eaten, ie before and after food
consumption. _ . . L S

Daily intake of each ingredient was calculated from the
ratioc in the cooked food. Food composition tables and/or
values obtained from our laboratory anaiysis ef  feeds Were
used to calculate energy and nutrient intakes. ' -

Anthropometric Measurepents

Body weight, length or Height,'ahd érm'tircumféfente of
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all  the subjects in the study, were meapured and comparad to
reference values wsing Harvard standard (for 1-%  yvears old)
ard Towa standards (for 6-14 years old) year a

Demparaphic data:

About. 200  heads of families were i i
_ A ) & interviewsd for th
ccollection of demographic infarmation af Bisaba. )

Resultsy o
1. DRemogranhbys

i Results indicate that more tha 1
households have &-15 members. nohalfoat the

.kii;"ﬁhqut‘QSZ'mf the population are aged 0-12 years

iii, Over 70% of the aduli population are small stcale
- farmers. _ '

iv. Lit@racy rate is about 32%.

2. ﬁnthrdnqmetrv:

Mean body wéights ware found to be &7-84% of Harvard (for

2-5 years) and imwa'(bmlz vears) standards. In the case af
height, the valuas are B8-96% of the above standards.

3. ‘Dietahv Intake:

' “The mean  energy intakes for all the different ages did
not vary much, being 1266-163% Keal which is about 44=70% al
the “RDA  values (Recommended Dietary Allowance, published by
FAQ/WHE). . o o
- The mean total Protein intake for 4-12 vyear ‘plds was
44.63g, representing 103, 19% of RDA values (ig 44, 63/4%,28)
while it is 81.45% of RDA values (ie 45.75/96.17) for those
above 12 vyears. Millet, the =staple food al this village,
contributed about S0Z of tatal protein consumed and animal
protein constituting about &%.
4., pMineral Intakes::

Calcium intake was &2-B8% of RDA values, while iran
intake . about 200% of RDA value in 4=-12 years old and B7=230%

in old graoup. : N - .
Vitamin intake — vitamin B! (thiamine) intake was
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generaliy higher than RDA values, about 117%  of RDA  while
riboflavin (B#) intake was very low — 28.3% aof RDA values.
Niacin intake, wam, OD the average, &3.8% of -RDA while

vitamin C (Ascorbic  acld) intake wag  about BO%. - Mean
vitamin A (Retinol) intake was g1% of RDA in 4-12 year olds

and 49% in older age group.

Discussion:
of this study confirm that energy . and 'mogﬁ _pﬁ

Results
the nutrient intakes were helow RDA values. _ ‘ _
Although the total amount - of protein  consumed.  is
comparable to RDA, the quality 1s poor, lacking essential
aminp acid such as lysine and tryptophan. - Ingested protein

therefore cannot be fully uwtilized to maintain: adequate
growth under insufficient energy. intake, as -evidenced from
relatively low values of anthropometric measurenents. ' Low
enairgy and  nutrient intakes are an - indication of the
relatively poor dietary situatimn,in_nupthanh,part of -Bhanas

6 favourable ohservation made during the,[ie;d;wDrk wWas
the frequent use ofleave (fraesh ones in the rainy geassn And
dry ones in dry season), groundnuts and melon. seeds. o oo o

‘Gince the vitamin A intake was 16w despite the free Wse.
of leaves in preparation, it could be that the method of {ood
preparation drastically affectad treduced) the previtamin A
content of the prepared foods, There. ig therefore a need to
educate the mothars on the eethod of food preparation 88 a8
lo raise provitamin A content of prepared diets.

Full Repori:_ '
Full report of this study is attached as an appendix.

=

hase 2%

AR

Title: Nutritional Status of PPEfscthi thilareﬁ in rQEél'
‘Upper East Bhand. ' . N

Flaces of Study: 3 villagea (Ekcluding.ﬂinabé) ;ﬁrﬂpéé; Eaét
Reglon, | - o

Date Commenced: April 1990

Date to be coﬂplefed: April 1991

A capy of the prbtdcol is at{ached,
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&ﬂ

largely due to lack of staff:

T

Project Lmplementation:

‘The fellowing projects could net  be carried out yet

"i. Nutritional status

. posgibly a : o i :
parasitism. Y aggravated by intestinal

it. . Immunosupprassing related to

deficiencise Nutritional

til. Tron and other mineral deficiencies

Future FProjects

With the return of additional staff from training

overseas, the folowing remaining Frojects have been "planned

~ for

the years ie up  to end af the present programme

lagreement) .

i. Nutritional status possibly aggravated by intestinal
‘parasitism - in collaboration with Parasitology and
haesatology units.

ii. Iron and ather aineral deficisncies

iii. Infants Nutrition

iv. Energy expenditure’ and mothers  activity, during
income generating activitier and the impast en the
nealth and nuitritional status of mothers and their
children.

l..A. Brakohiapa; J. Yarteyy A. Billey £ Harrison, E.
Quansah; M.A, Armar; . Yamamoto, K. Kishi (1988). -
Does Prolonged Breastigeding Adversely Aaffect A child's
Nutritional status? The Lancet. August, 1988, pp.410-418

CE.E.K. Takyi; T. Rikimaru; E.Addo, E. Harcisong D.0.
: Guansahh -~ Vitamin A status dn & pural

~community in Ghana.

B. Publications
1.
in nhéﬁahation
2.
tennedy,  E.

Kidoy D.0. Kennedy —

' =, K ek i s » ikimaruy Y.
E.E.K. Takyi; T. Rikim - iy ant Alfamin diets,

Development of Rats fad an waanin
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7. Bgmina

- LUndap _the,,ﬁpunaobﬁhip'imfp;JICﬂ{:thé;Unit;ia:SEQipugly_
arranging to hold a pne-day Beminar on "WEANING PRACTICES - IN-
GHANA", Forty (40) delegatésjparticipantsffnem.Ministby of
health, University of Bhana, UNIGER,  WHD,  UBAID. and some
hospitals are being invited to share ideas on this topic with
the viaew of finding a (more) lasting solution Lo the prablem

nf weaning-in Ghana.

The seminar has been fixed for 2&th Saéiembéf.:iQQQl a{
the Noguchi Mamorial Institute For Medical Researach, Legun,.

Lo D]“ ..' E. E.I{:.Takyi
Haad of Unit:. = .
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» VB : TFED CHILDREN, IN
REJECTION, OF_WEANING FOODS BY IREASTIED CHI
o _RUUAL, GUANATAN, V[lLAGho“jﬁ%HAllPY“BOTWD AND_GOMOA rETTFH

Many yoars after naming the nutrittonal 8yndrome "Kwashiorkar"
in the underfives was reported by
33400 in'1986 in ‘the 7-h2’ month

the sllght 1mprovement in

1n fn ciinie in Acora, malnubrition

UNICER to be 5% in 1983 and fell te

old ahildren in this couutrs.“vspito ol

1986, tho [igures gquoated above aye qu1te high, There ‘are many factors

whiclh can affect the nutritional status of pre~school chlldren. Same

are of socio- .economic ovigin., Health, Qanltatlon'ﬁnd cultural beliefs
could alse affect a child's growth

y of malnutrltlon in thlrd

and woeaning practises
fhe commonest belief as to the natiolog

-wovtd countries is inadequacy of proteln and calorie 1ntakps Th1s

inadegquacy has boen attributed to the bulkiness of keanlng foeds and

co, _lementary fands, and also to unavailability of hlgh quality pro«

teins, Measuves in cambwht painutrition 4t hoth international and

national levels have therefere been geared tewﬂrds improving prcte1n

and energy intakes of pre-sciinolers with multhlxes and cereal ‘legune
mixtures {Cameron ot al) {Scrimshaw). However, wnolfe et al and
nrakehicst ot al redorted adeguate caleric and prot91n intakes of
Ghanadian children with normal appetite. Armar also reported adequate
growth of breastled chiildren on supplementation with Ghanaian weaning
fonds to be comparable to that of  the NCHS reference Stahdard,

These indings sy therefore be indicators that some other factors
might also ke contributing towards the incidencs of nmlnutrifion in
this eountry. That is to say, that inadequate food intake might not
ne cssarily be the vesult of unavailability of Food at dil Limes.

© puaring the above menticned studies by Brakohiapé et al (1988)
Tl Armur (1989), we observed that, seme children rejected suppléménbs'
antd cemplowments, The rejections became worse in ‘the older age groups.
pnliks tu Mali where Dettweyler { 986 ) repoffed that Suppleméné
tation stavicd vather lage, we obsarved that in fhe two cdmmunities
methors started supplementing breastmilk with koko latest by ‘the
fouri menth, Howsver some children started rejecting the supplement5
o wonth er two after it was introduced, These esarly rejeétibns.if
nat inturyened on time, counld lead te total rejectien which in fturnm
could result in walwuteition, As Underwood (1985 ) cightly 5£3£Eda.
Weaning practises Covouring prolonged breastfeeding, tegether with
food limited Lw vaviety ceuld have adverse repsrcussions later 05 in
a uvhild,

At

The atw ot this study iz to find out which Qtﬁer facter&.ather
than the alveady accopted one, that could édvérsely affeck graﬁth of
Brvastred childron,

0‘{\1“ CPINES
te Ta ‘“V°“tiﬁﬁtv whethey thers is any correlation hetween the btime

e betvestciion of yeaning foeds fo a child and the time that

-
"
F



sUppiament is rejectod,
2, To find out if the type of supploment given has ony offuct on its
aspeptahce by breastfed children,
3. To monitor growbh of basbies, to find out if tho ordinary Chenaian
" foods - are able Lo sUStain growth adequalely in norool children,
mggnﬁodtdc?- |
Wbbk tartad at the end of April 1980 and was suspanded in Hay, 19069
Dpan ended quastlonnalr wera uqed and a thropomebtric measuromants
carrLPd out to select heathy breastfaod bablea who had nob startod
uupplementatlon (orlglnally 7& children were rocruited in the 2
v;llages but only 48 ramainad by tha end of the first year), agod
beﬁmeen_1'meak and_3_m0nths. Other breastfed ehildren who wurae morg
than 3 mohﬁhé old were also selected for longbudinal growth monitoring.
JLlBCthﬂ uF ubj scts ware strictly based on the age range mentionad
above and mufhers' wllllngness to participate in this work {inupite of
the latter omn nothara_ spacially in the Follow up growth menitoring
group opted out ‘8 Fem weeks after commencement of Lh@ work,
L Mothers mbre told why their children had beun chosen, (sco
Sﬂjectlues) Thsy were olso twuld to inform Os during our visits,

N when eupplgmantatlon stﬁrtpd if this took place during our absenco and
”w1th mhat supplament. They were allowed to continue with whalover
‘bupplementatlon_ch;ld was on, 1f supplementation started during our

abseﬁde, 6r ¢hoose which supplement they wanted to give to the child,
if supplementation was about to begin,

These arfangéﬁents were to prevent upsetting mothers or babies,

ly'suppléménté uvéﬂ'in the comﬂunitiE‘ wore used.

four suppleﬁentary OQroups wers Formed ig:

1. kcko qroup 2, !uko + milk ‘gEOUp 3, Yeanimix group

.(Caééal;'lenge = 3:1) &4, The childrea in this group could e
givan any of the other threc supplements as and when Lhe mather chose

to. .
“To avoid "inability to purchase somg of the ftesws, each day's

allocstion of nowdered milk (i0g) sugar (209) wesnimix (60g) were
: néatlf bagged in polytheas bags for the duration of Z wacks., Hemnant
were returned =s proof of rejection,

Hbﬁhers wera sdvised ko brasstfoed bablies First and te supplement
only when they wers sure bebies were siiil hungry. Quring the tuo
wéekly-visits; aokthers were interviewsd as to acceptance wr rejeckion
'oF.fhe'Fddd'their'bébiﬁs wore on., 1f the response was positive
méthere coﬁld Lﬂntihue with ths ration or opt for unﬂthar group. Nn
such 2 case thla channe would not be considered o5 3 ernLL)on,
'Howeuer, ‘mothers for rsasons unknown to us, inspito of bnruurugnmants
to dluer519y ﬁupplementd, stuck to one particolsr ration throughsut or

till the child IQJECtGd it, In case of rejections o mother then chaose

- _ . e e ek
the grovp she vootsd hep boly b2 be pub or,
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Some children kept rejecting the various supplemeqta.'but_t?eif mothers
wers encouraged to nnwve Lime and patience during the feeding of such
children, a task which we ocbserved, many mothars Found difficult to
{this is probably because ol their work load 31neo many -

pnrform.
of them were elther Carwmers ¢+ petty traders or fibhmonger + petty
tradding or fishmongsy + farmer, depending onm the btime of the y&ar)
Children whose mothers followed thnsL iuatructions might end up
taking #vne spoonfula of aupplements so that hopefully by the 6th -
Bth months when complementary foods were introdiced they might have.
Yearnt is sccept them instead of xejectlng them. Ir instruct1ons
were not followed such children could end up rejectlng subsequent
supplementary foeds. As explained else wﬁéfe-hs'bbeaStfed children,
both boys and girls, were unsed in this lcngltudlnal study. '
RESULTS N

fable 1 shows that between 1204 montho only. 3 oft 22" Children dn
the 2 villages had been weAned, Another chlld was weaned at 3 months
because the mother was sick, These findlngs cnnfirm ‘the flndings in
our first study that ehildren in the communxty studied,were breastfed
for long peviods, _ ' ' . '

Tabls two indicates that suppiementﬁtlon started qultc early
in the two communities, as early as 2 weeks in soma ln&tancea 23% of
babies were PEQCJV1ng supplemenrs 3 we&ks after blrth

The third and fourth months however, were when the majorlty of
babies were pul on supplementation. The main reason glven LBy mothers
for starting: supplemtatinn early was insufficient breastmllk out put
becanse of the freguent cryings of babies after sucklang (BabAES are
b wtlfed on demand 1n both communities). This is contrary to “the
Malian practice where 5upplementat10n is reported. tg start rath@r late
and where mothers do not associate supplefientation with breastmilk
output (pettweyier, . 1986) . ﬁ_._

Ingpite of the campaign by heamlth vorkers on prolangihgxﬁr exgiuu
sively bxeabtfeeding till Sth - 6th months in ﬁhis_couﬁtry,befdre
introduction of semi solid and soliid foods. it séems as_if the rTural
mothers still ‘stiek to their cvltural belneis ie what-tﬁei} mothers
did, is wvhat they will do and not nacessarlly what the health worker
or the government tells them to do. Another reason for the edriy.
supplementation might be that of convenience Yo the mather. It is
sasieor Lo leave a chilg bohind with a cuplul of koko than to carry
her to the farm. : . '

Uude1wood(198ﬂ reported that rejectlon of foed as_repofted.by
Thai mothevs could ba due to failure ta stimnlate early éccept&née
of varieq sating pattern during weanir:. . This could apply. to our
rural children used in this worl, Although they wors introduced early

to supplomentary foods, they were kept on the same ratlen for a long
time,

— 124~



Could the monotony in the foods given have led Lo the rejoctions

observed in this work? Unfortunately, sinco not many mothers opted

for group 4 (Tab. 7}, wo can not draw any conclusions,

however had an unvaried supplemcntation ovar

Our subjeets
considerably lohg periods,
Thére seems to be no correlation betweon age of commoencemont
'Qf 3gpplementation and time of its vejection {Tab 6, r= 0.0859),
wWhen rejections in the different supplementation groups during the
first three months {prior to begin of complementary fecding) weroc
compareéd using t test of proportions from indepondent groups, it
showed %that, the type of food given may not have influence on 1ts
acceptance (p, higher than 0, 05) ie any of the weaning Foods glvpn in
these communltles could be rejected by the subjects irrespective

of tlme of introduction,

_ Dlsturblngly enough one would have expected less Subj@CtE to re-
jec. -supplements as they grew. The reverse was obscerved during this
studyJ. The”third experimental month when most of the babics would
hafehbeen between four and six months was when most of the subjects
(R3%) rejected the varieua supplements. The mean weight gains of ail
- the, subjects during the flrst thxee experlmental months were all above
the NCHa refercnce standard, us:ng welght for length and B0% as the
cut of f point for well nourished children, This shows that when
_ mothers encourage breastfed babies to eat supplementary foods, be it
even a .little at a time, but regularly, growth will be favourable.
None -of the subjects had a w +/1L below 80% throughout cicept one sub-
ject (?7%)f.who had his growth improved to &Y% by the third month.
DISCUSSION:

: Forty eight breastfed chlldrnn i Gomoa Fetteh, a fishing villaée
and. Ashalley Botwe, a farming village, were recruited for this longi-
tudlnal study on acceptdnce ar reJectlon of weaning fgods by breastfed
children. Results indicate that early supplementation with either
koko, koko + milk or weanimix is practised in these communities,
However although 54,2¢% of children acceptcd supplements readily, Ls,8%
partially rejected them at one time or the other during the first
three exPerlmental months when *he age of the babies ranged between
2 weoks and 6 months and none of thew was receiving any other solid
foods, = Underwood (1985) and pettweyler (1580} reported similar obscr-
vations wade in Thailand and Mali . Underweood hypothebjsed that
failure to stimulate early acceptance of varied cating pattern during
weanlng could lead to ancroxia, which in turn could alsc lead te
growth faltering, Our subjects definately had unvaried eating patt-
érhs_oVer.éoﬁsiderable periods, since mothers were reluctant to pre-
p&re different supplements daily.

Tﬁé sgmé:writer wrote that some Thai molhers cemplained that their

babies. (all over 6 months) had no appetite for weaning foods, This is
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aimilar to our finding Whﬁf“ the nuiiber of subjeots who showed rejec-

tion ineveased with age (Tab 6 & ). Evéen with the different types

of Toods vojection did take place and incerensad. in- number as the

ohildren grew older, Why this should be 50 1nqtead of older vhlldren

accepting Tood readily, is a puzzle, Thore could he sumething in
kA

this hypothesis that monotony of supplemantat;an could lead to aneroxla

(Uuderwood 1985), It is howe
these early rvejections for too long,

ver avidentf that if mothers overlook:
children of mothers ﬁith iﬁsu;
{&eient treas twi 1K ontput wey end ap being malnourlshed.

As Tab. & shows, both the children who did not reject'and those
who TejPLtEd showed favourable growih compaxed with NCHS® rtference
standard, This is an indication that although regecticu may take’

place in some children, mothe s st continue to supplemert brestmilk

pat ntly with a varviety of supplements, to_avoid_faltering-of growth
vhich might subseguently resulit in malinutrition, If persistentfréjeCa
tion is not tackled early it could lead to exclusive brestfeeding:
it as Underwood writes, vgxclusive breastfesding beyond age 4 months
or predeminant breastfeeding beyond 9412”mqnths of age can mute thé
learniug experience ﬁrovided from exposure to new tastes and textures
of food.  ¥e must therefore educate mothérs-to'iﬁtroduce'their babies
to different Suppleubnts to enhance theif‘lQaning'expefieﬁce" to

neyw tastse and texture in ovrder to forestall any total reja ctions which
uught lead to prolungod breastfeeding. The same rgsearcher wrote that
children sustained on c& - limited amounut of varlety ie monctonous
foods might endd up being the stunted 01-.a$ted,pre;cnocl children

of later yearvs. o '

o, . USLON:

There are indications that partial.rejections'ﬁﬂ ovtcur.in young
children introduced to supplementation. These-féjections"ﬁake place
HﬂeﬂpLCtLVL of time of introduction to %upplemenuatlon sr-type ef
fvood given, We suspect that this could be due to the menotcnﬂus nature
of supplomentation, .

_ Mothers should therefore be educated to Supplément—habies breast-
milk with a varicty of weaning foods te avoid rejection. LASELy they
should exgreise patience when'feeding-babies'especially,thdée whg da
jnw want to eaf, More work will have to bhe done, however, with a
bigger sample size, before we can gonfirm the findings made in this
study . )

An amount of £157,867,22 has so. far been spent on this. oroject
(1988 ~ 1989),



Table 1

the beginning of study in Gomeoa P

Age distribution of breast fod ang weaned. children

at

etteh und Ashnlley RBolwe

s

1 day 3 m. 6me 9w, 12w, 13 m, 18 21 m,
Rl me 5000 80 B Y, 7.1t 20014
Breast fed (n) 54 32 7 8 t 4 ] -
"o (%) bb.6 26.5 5.8 6.6 9.1 3.9 0.8
Weaned (n) - - - . 2 ; N 1
M (%) - - - - ]-7 0o8 - Ong
Ashalley Botue
Breast fed (n) 13 Y 7 2 2 . . -
S ") 33.3 35.9 18,0 5.1 5.1 _ . i
Weaned (%) - 1 - - - - - -
u {%) - 2.6 - ~ - - - -
Combined
r rast fed (n) .6? Lo il : 0 13 4 1 -
" Yo (%) A4t1.9 28.7 8.7 6.2 8,1 2.5 0.6 -
Wearned {(n) - 1 - - 2 i - 1
o (%) - 0.6 - - 1.3 0.6 - 0.6
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Table 2,

started in Gomoa Fetteh and Ashalley Botwe

Phe different ages in ménths at which. siupplementation

Total Under

2.3

6 mg

b m 5 m, Above -

No. 2wks wks It m, 2 m,
Gomoa Fetteh{mn) 533 5 6 5 3 6 " 12 6. 1o
v Wo(%) 100,0 9.5 11,3 9.4 5.7 1103 22,6 11.3 18,9
Ashalley : . )
Botwe {n} 25 4 "3 3 1 9 L R, |
" " (%) 100.0 16.0 12,0 12.0 4.0  36.0 - 16,0 - 4.0
Coﬁbined (n) 78 l 9. 9 8 4 15 16- & 1{

(%) 100,0 11,5

11.5 10.3 5.1 19:2

No, of children introduced to Eupplémehtation before thé‘égé”bf

3 months,

Gomoa Fetteh

Ashailey Botwe

Combined

19 (358)

1 (Hk%}_
30 (39%)°
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“Pable. 3  TInditial supplementary foods used

Gomoa Fetteh Ashalley Botwe Combined

Kuko 83(56. 8%) 60(B7.0%)  143(66.5%)
‘Fortified Koko with milk. T
_groﬁndﬁqts_op fish powder 33(R2,6%) 3( L.39%) 36(16.7%)
Both Koko + Weanimix 5 ( 3.4%) 1( 1.5%) 6( 2,8%)
Woanimix R (1.9 2( 2.9%) B 1.9%)
O+hers {Fprﬁula; Cercal, Tom-
.bmown;.ﬁicé water, Tea & bread) 7 ( 4.8%) 3{ 4.39%) 1o(ra,7%)
No Sﬁppleméntétibh'till'intfo—
duction ¢f adult Ffoods 7 (4.8% ) - 7{ 3.2%)
Don't know (Mothérs with 1st |
B ' babies) 9 (6.2% ) - 9{ 4.29)
Total 146(100.0%)  69(100.0%)  215(100,0%)
Tablé'kz: 'Infént feeding:as:influenced or not influenced by taboos
‘in the 2 villages before baby is 6-8 months old { Number
of mothers interviewed)
Gomoa PFetteh Ashalley Botwe
Taboos 60 (36.6%) 19 (33.9%)
No ‘taboos = 102 {(62.2%) 31 (55.4%)
Don't know 2 ( 1.29%) 6 (10.7%)
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Table 5. Reasbns given by some mother

to their babies who ax

a for not giﬁing”certain foods

e not MOré than 6 m, old

Name Qf‘focd

Gomoa Fetieh

Ashaliey Dotwe

Reasan

Weanimix

Eggs

Formula
‘Kokonte'
Ampesi

Gari

Kuntomire
Kenkey
Rice

Milk
Fruits esp.

Fufu

Mangoes

. Piarrhoea

-wheﬁ_gifgh #od

early child may not
walk.,

Constipation
-Diarrﬁoéa
ﬂéavy_to.digest _

Heévf,ubséﬁS'thldfs

1tddMy

 Vo¢i€ti§g-

. Heavy

Vomitting
Vomitting

Diarrhoea

:Too'étaﬁéhy and.

heavy, Fed with

this, child may

 not walk éafly;lf




‘rable 6

- AGE. OF COMMENCE  TOTAL REJECTIONS DURING THE FTRST 3 STUDY MONTH
MENT IN. MONTHS NO. T . —

r 1 2 3 TOTAL

v 2 - - } 5 2

R m - 1 2 1 L

2 135 - 2 2 3 7

3 1 - 1 1 b 6

h' 6 T e 1 - - 1

o5 3 ~ 1 - 1 2

- Total 48 _ 0 6 5 11 22

Taule ?

TYPE OF-SUPPLE. =  Torar _REJECTIONS DURING THE FIRST 3 -STUDY MONTH
MENT NO.. N 2 " Toral
Koko - 12 Lo 1 6
Koko + Milk 23 1 ki 5 10
*Weanimix 8 7 - 5 4

Group I 5 - - 2 2
" Total L _&8 6 5 11 22

Table 8 : Mean.ﬁeight/length of sﬁbjects aged between 2 weeks and

6 months during the three experimental months,

1 , 2 o 3
x w/l X w/l x w/1

Rejéctionsrfn;@QJ 103.3 + 11,9 104.7 &+ 8,2 102.6 + 9.3
NO'RejeétionQ(ZG) 107.0 &+ 11.3 103.2 11,6 103.8 110.6
Total ©(4B) 105.5 + 11.6 104,13 9.7  103.3 110.0
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" INTRODUCTION

tion Unit o evulve ong.of the most scmomical
£ which could be introduced into infant feeding

We nave thorefore decided fo
lement in infant feeding.

Tt ds the ain of the Nutrd
and éfficient supplomentary die
80 -a8 to imprové their nutritional gtatusa
research’ inty the ‘use of Alfalfa as & supp

Alfalfa is s lemminous plant, much like peus and beans; however, .
tha leaves.and sprouts are saten vather than the goeds 'f.tlone (1) o- It ds
one ofthe richest land~grown sources of nutritional trace minerals. Its
deep feeder rools go dowWn into the soil £ifty feek or more to bring out
the much needed trade minerals. : : ST oo

It is also one of the best sources of iron, magnesiw) phospherus,
sulphur, sodivm, potassium, caloium chlovine, silicon and vitamin K- 2),

Alfalfe is a splendid 'milk produce'r', in nuraing mothersﬁam': an
excellent substitute for milk in-children with lactose intolerance (2)..

It is easy to groW and can thrine on any type of “soil. Both the ..
leaves and sprouts contaln high levels of Bugorotens and vrotein = Bg-
odible protein yields from Alfalfa, in Britain, was 11 O00kgfha/year, as
compared to a figure of 100 ~ 200kg/ha/year and. 840kg/hafyear, respectively,
for intensely rceared cattle and field beans (3). Apaemis, night blindness

and Kwashiorkor are thus conditions which can be- improved by daily cohsump-
tion of Alfelfa as leaf nutrient oxr nutrient cake (3) .

Infact, work in cur unit on the comparative aualysis of A:lf_ali‘a o
and compnly-used leaf vegeiables has confirmed that Alfalfa is superior
to the othiers {table 1) so far as protein, B-carotene and sugr levels are

ooncerned and comparable so far as the olemental composition is cancerned.

2, PLAN OF PROJECT

Phase 1: Animal feeding test. o
Ajm: To compare the response (growth, haematology and. general .
vehaviour) of rats fed on diet icontaining Alfalfa with those fed
a popular veaning food. ' a ' :

Phase 2:  Child feedling: Studies. in phase 1 would be repeated using
childeen, 1 ~ b years ¢ld, in a centre..

3. EXFERIMENTAL

PHASE {: ANIMAL FEGDING TEST
3efs  MATERIAL

- Alfalfa: Fresh Alfalfa leaves, &fith\:ﬁo:isture conﬁent_éfﬁo % wWere -
purchased from a farmer, and stored in a deep freezer, Thia was used in
the preparation of nutrient cakes. )

5.2, PREPARATION OF ALPALFA NUTRIENT CAKES

Fresh Alfalfa leaves {40 &) weére homogenized with water (300ml) in
a homogenizer, for 3 wip. using the highost spead. The homogenate-was
sieved and the filtrate heated quickly to 9OPC ovexr a gas burner, The
precipitate was collected by fitering through a cheese c¢lyth, . dried at
80°C for 5h, The cake Was storred in a deep freezer and used in feed
composition. ’ : ’ :

365 PREPARATION OF FEiD

3.3.1 Roasting of corn: Dry corn (moisture content, 1) were Toasted

in gn oven at 180°C. for 3hr, with occasiopal stirxing. :

3+3.2. TDremration of Alfalfa feed (Alfamix)

Dpnetg 0 m e e

ToTeAen peimdapt - aly werg waishad o0t ond pived fn
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faed was prepared overy. ueel,

75 3434 }rep&uatmu of Weapning diet (Weanimix)

Gz;pundnuta (mo:istm:'e content, 12}6) wers roast
and -mixed with reasted corn {114 w w/w)
mill and pelletiaad, and vsed for
faad was stared :m a doep frocze

3'.4 .

ted in an oven (18()0 for shr)
++» The mixture was grownd in & corn
animal feeding, As before, the prepared
ri nev baten was prepared avery weeck.

. ANTHAL FUusDING

Thirby-aix (36) rats (vinster, 18 wales, 18 femaies, % weeks iom)‘

from the Institute's Animal House, were used,

~ They were dividéd into
wecks:

(1)
(39

(13,1)

'(i)
(11) .

3 groups and fed the following diets for 4

A group (6 males, 6 females) fed on normal rat diet - gtock diet

. group. - e

a- ‘grovp- A6 males, 6 females) fed on Ali‘am:u:.

,Ek gr:,up (6 male:,. 6 females) fed on weanimix. Eash rat was kept in

8. separate Caffa -, During the. fc.e“mg reriod, the following. indices
" were' mom_tored d.ally

Food crnsumpﬂon,

Water mtake

(J_il} General behavlom yincluding morbidity and mortality. “Body weight
and tall le“gth were monitored every three.days. :

A‘t the end of 'che —eed:ng reriod, the follom_ng analyses were dono:

Blood nlo{.me- The tail of ecach yat wis cleased with cottum wool

“goaked in werm waler. Each tail was cub off about -§« ;5" from' tho tlp

with - a pair of scissors.. The Tlood collected was naed for the following
anclyses: Hacuoglobin, harmarocrﬂ value, RBC and WBG (total and

- _differential).

Blochem.lcal L paramctors:  Blood was w:_thdrawn from each rat via the
Antemox: Vena Cava into test tuoef;, alloWed to clot and the serum
collected after centrifugation at 3500 rap.. for 19 mine - -

The ssra was kep+ frooen in.a deep freezer and used for the follobung
apalyses: REP, Pre-albumin {by radial immunodiffusion) Vitamin A (b

HPI)JC rovein (b. ret) ereatinine; urea nitrogen and toial cholester. t
4 e _ .

Weipht of Vi ua1 _Organz: Each ﬂnlmal was-cut vpan ‘and the following
organg dLs"‘ ed o Celotted and weighed: liver, kidney, brain, lungs,

“ hearty ginus, bp] 'n, adrenal gland, emall intestine, large intestire,

- mtomach’, "falloman fube, ovarigs, testis .and thigh ‘muscles.

Histclogy: k.ar‘h of‘ the above organ was fixed in 10h formalln far -
hlstologlna‘ e}mrhtmn, '1',181_11{; routine methods!

" GHMICAL ANALYETS

' Samples bf.fé-{d,r}‘rén the different batches i feed were analyqed for

Gota €

'Comparatlve analysls ef- Alfalfa,

“their compesitinn, wning voutine vethods, thus: protein, (ijedanl) <

fa't;s, carbohydvates . Bv—cawtene {§PLC) and energy (bomb c&lormeter).

' RESIH;TS

kontom_'re, borkorbarkox ’ w;le lattues,

" -and cabbage-

Table 1 shows the results of chémlcal ana]ysls of Alfalfa ard the leafy

vegetables . Reszults :Lnd:lcata that.‘

(a) " Pratein: Lol ol einzd the highest I""Otem

level of all the leaves
) S R Ut e e (R4 feerd
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(9@5 Vre 704%)0 '_ . . .
(v) Energy, Fat, -totalsugar CHO: Alfalfa had highest Jlevbls of all these

- indicptors in al) 'the leaves aralysed. - ' :
(¢) Rlements: On the whole, the clement@;_épmﬁbéitioﬁ of Ai‘fél_f‘a is
comparable to thelevels in the other leaves analysed. -

() Bicaroleme;: Alfalfa contrined the highest lovel in all the leaves
analysed, Here oo, the level of ﬁEB‘!{z_}{_ﬂg is more . thayu ‘the awm of- -
the levels found in the other loaves (i.e..28144ug/100g vre. 24825 nE/100g) »

442, . - FEED ANALYSTS
the résilts obtained from the chemical amalyses of the

Table 2 shows ¢ ; |
e were significant differences

three diets tested. If can b scen .that thel )
‘among the three feeda with tespect to Fat, protein, cartblydreteg,B-caro téhe
and crergy levels and all these differences invariably q@_,ntlj%buted.lo the
ability of each feed to (a) be scacpted for consumption, wid ¥ or {b) support

growih and development of the respective rats.

443 FOOD AND WATER INTAKE

 Results in table 5 shows that male rats fed on stock, Alfapix and

eanimix, diets consumed 1841.6g, 1898.9g and 1475.6g of the regpectively feed -
in 4 weeks 0s against corresponding values of 1832.3g, 1977.9g and 1530.4g '
for female rats. This shows that rats fed on weandmix diet consuned. logs
feed than the others; comsequently, the total feed- consumed by the 12 rata.

in each -group were 3673.9g (stock diet), 3876.8% (Alfamix) and 3066.0g
(Weanimix) . During the 4 weeks feeding period, a totdl volume of 4897.3 ml

{stock diet), 38616 ml (Alfamix) and 3119.0 (Weanimix)fwere conswmed, [ ef water

" 4.4 - Corsral Behaviouwr During Feeding Period

The rate shioved no sign of morbidibty during the 4 week feeding perdod; A
there were no death elther. ’ . oo

4.5 . Changes in body Wweight , o
The mean values for the rats fed on the 3 diets are shown in table 4
ard represented graphically in figs 1, 2, 3, 4 and 5. Co
. ‘As seen in Fig {; male rats fed on stock diet gnined the highest weight
followed by meals fed on Alfalfa, Significantly less waight were gained by
ats fed on weanimix. . oo ;

_ The pioture is a bit different in fig. 2 which shows that female rats
fed on Alfamix gained marginally more weight at the end ‘of the feeding period,
than those fed on stock diet. In this case too, female rats fed on weanimix
gained significantly less weight. ' .

_ Fig 3 shovs the changes in both sexes of A1l the 3 diets, while fige'-
4'& 5 are logarithmic representation of- the changes inm male and fepale rats,
réapectively. - L Co

446 Organ weights

T}}é mean values of the absolute Weights and relative’ #inghi:s, AL
respectively depicted in tables 5 & 6. : : T

From table 6, it can bs geen that there i3 no ,}diff_efre_néé in t'heal‘il‘gaﬂ/ o
body ratios for the liyer, spleen, sinus, thigh musdie,-and tests vhile there
were marginally higher fatios ‘in ilie ‘case of, weanimix-group for the heart,

- kldney, lungs, stomach, amall intestinc and the fallopian tube. The must.
striking difference was a ratio of JB3# for the Brains of rats fod on weanimix,
a8 comparad with a ratios of .016, amd (17 reapectively, for rats fed on stock
diet aml Alfamix. :

47 Bleud Bicture
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It can-_'be deen t.hat there are no sim
oo R 1ificant 4
valuos in any of the rats fod on the dlffgrent {;‘.‘Ilets:.Lffa:mnca‘:1 among these

4.8 ~ Foop EFFICIDNCY

Food efficioncy glv‘ﬁn idea about the Bf
into ‘body wedghto..

Ticiency of conversion.of food

Rasults shown in table 8 indicate that in the éase of atock diet., amd

Alfapmix, the mals rats OMVEY fod pore feed into body weights thdn female; the
situation is lowever reversed in rats fod on weaning diet.

Furthermore, rats. fod on stock diet converted more feed into body weight
than those fed on Alfamix or weanimix; consequently, the mean food officiency
vilms for.stockidiet, Alfamix and weaninix .wore 0216, 0,189 ard 0,093, rospec-
tively.

8.. DLSCUSSIONS

'I.‘he present study was degigred to compare the offectivensss {or ability)
of Alfalfa cake, (fomul&tad as Alfamixfas a vhols to promote prowth, and gensrdl
woll being of rats with normal rat diet and weanimix, a ropular diet used i=»
weaning children in Gham,

- Results so far obtained indicate that:

Sl) Rats consumed more Alfamix {3379g) and stock diet (3674g) than weanimix
3066g) and this partly explains the higher gain in body weight of rats fed on
stock diet amd Alfamix, as compared to thase fed on weanimix. In addition, the
food :efficiency ratios (table 8) shows mean valuss of O. 216, 0.189 and 0,093,
‘respeotively, for rate fed on stock diet, Alfamix ard Weanimix suggesting that

" more of the f:u'st two diets were used up in body building than.the weanimix diet.

: ] These ratios also indicate that even if the same amounts of the 3 diets
were wonsumed, weight gained by rats fed on Alfamix would be more than those fed
on weaniinix but lower than those fed on stock diet.

('i'l) ‘Bvon though the rats fed on the % dicts consumed different amounta of feed,
results zo far obtaired from haematological investigations shown no 51g*11flcant
d::.ffereuce among the various indicators monitored (table 7).

6+  CONCLUSION

From. the I‘esulto avallahle, it can be. concluded that Alfamix supports
growth (as measured by gain in body weight), in rats, tetter than weanimix, a
ropular’ weaning food in Ghana.
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Tablo 8. FOOD_EFFTCIENCY

‘Group / Rst Welght gained Food consumed FI2
| (&) (&)
Stock diet
Mals 425 1841.6 0.231
‘Pemals - 368 ; 1832.3 : 0,201
(0.216)
‘Alfamiy
Mele | 38645 1898.9 0.193
Ponale 36645 1977.9 0,185
- (0.189)
Weanimix
Male 132,5 o 1475.6 0,090
Foma lo 45005 1500,4 0.5
_ . (0.093)
EB = Food ef,fiéie‘ncy = weight gaine.ti' {g). / Food consumed (g) . Mean

values for each group are shown in bracket.
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WEIGHT GAINED (g)

‘Fig.1  WEIGHT GAIN IN MALE RATS FED ON DIFFERENT

DIETS
Sm
70
Sm = Stoeck males
Am = Alfamix moales
- [y P Am
60 | Wm = Weanimix males V.
j._
40 -
30
)._
10—
0 k L) ] T T T 1 T T
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WEIGHT GAINED (g)

Fig. 2

WEIGHT GAIN IN FEMALE RATS FED ON DIFFEREN

OIETS .
Fa
60— Fa = Alfamix females _ _ // Fy
Fg = Stock females y
Fw = Weanimix females . -
50-
40—
30+
27—
10
1 1
0 T T T t ' !
. 3; p a 12 15 i8 21 24 27

DAYS
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WEIGHT GAIN AN MALE AND FEMALE RATS FED .

Fig. 3
ON 3 DIFFERENT DEETS
Sm = Stock diet moles )
5 = Stock diet females Sm
Am = Alfomix males
A;:_ﬁ AMfomix femole
50— _
Weonimix moles
Weonimix femoles
50—
o
0
w
E 40—
<
o
o
X
s
bt 30
=
2 0
10 — s
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g(;./
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2.0

L0G (WEIGHT)

Fig. 4 .‘LOGARIT_HMIC CHANGES IN BODY WEIGHT OF MALE

RATS FED ON DIFFERENT DIETS

. Sm = Stock males o O 5m
S B . . O Am
Am = Alfamix malas : T
. B . T o
CWmoE Weanimix males ' /,cr"‘
145~
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05—
T ! ¥
) 7 T ! '
o N 6 ) 12 15 18 2t 24 27
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LOG (WEIGHT)

Flo.5 LOGARITHMIC GCHANGES IN'BODY WEIGHT OF FEMALE

RATS FED ON DIFFERENT DIETS

2-0
S = Stock femb_!és AF
Ap = "Alfamix femoles -
_ - ; L S¢
Wr = Weonimix famoales
N oy
1-0—]
0-5—
e T ( H T T r ; ;
3 [ 9 12, 15 i8 2t 24 2'7_.
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fe INTRODUCTION:

Vitamin & ia oune of the few Vlt:am:l_ns of whioh both-deficignoy and 0xoess
esuse seriouws health problems {1). Vitemin A aefioiency is a nutritionpal disorder,
cavsed by inadequste distary intake of the vitamin up ita plant-hased’ precursors “and

uften aggravated by low absorptmn from the intestine.

¥itapin 4 defa_eiormy leads fo xcrophthalmi!l (a term usad for all manifestation
of vitowin & deficiency in the @ye as well ag a number cf diseased ponditions, sush
as groWwth f{ailures, jmpaired immune response with lowered res:stance to ;Lnfectlon,
sterlllty , narvous breakdown and rinally death (‘l)

Vitamin & toxicity usually occurs as a result of abuse in vii:am;ln A auppleme-
ntation and therspy. .

Sinee malnutrition is reported o be high in Ghana (2), our Unit has embar}aed
upon vitamin 4- study to determine the extent to which vitamin A deficiency cantribute
‘4o the overall malnutrifion in Ghana.

2. OBJECTIVES
1. o detormine the mmtritionsl status of the Community througix {a) d.:.etary
int~ko aurvey and {b) analysis of staple food. _ _
2.. Po determine serum vitamin &, pre-dlbumln and Retinel Binding Protein (RE’)
J.evels in the community.
3... Pn determine serum trighyceride, protein, glucose as irﬂioator's of the ovexall
nealth gtatus of the community.

4. To analyse selected foodstufis for B--ca.rotshe levels.
3. EXPERIHENTAY

Jela Dietary Survey
25 families in Gomoa Onyadze were randomly selected for the survey.

Daily dietary mtake for 3 cont:munus daye of all membera eof the selected
iamila.es, excluding bresst-fed babies, were racordsd by investigators llv:mg close-
ye.

Welg.lts of all 1ngred1ents, including water used for meal preparation, together
with the weight of the prepared meals were recorded using kitchen scales.

‘Dietary J_nta}ae of each person was measured, as the difference betwsen. ‘the :l.nltml
and final weight of all weals taken, i.e, before and after food consumption.

Daily mta}ua of each ingredient was calc,ulated from the ratio in the cooked
fozd);}e Food composition tables (3,4, 5) were used to caleulate energy and mitrient
ainta =

3.2, Blood Amgseé

) 5(11.0_1‘ fasting blood were withdrawn from 263 irhabitants, .ranging in age from
3 to 60 years. The blopd was allowed %o clot and Serum Separated by centrifugation
at 3500 rpm for 10m. The sera were lkept frozen in s deep froezer untll used‘ for
the following analysis: -

(1) Vitawin 4 - by HPLG.
(11) B and .realbumin - by Radial immunodiffusion.

(iid) Ssliu; profile -~ glucse. protein and trighycerides, using routine aaslarﬁical
mathods .

3a3s Analyses of B-carotens lavels in Food dtems -

The B-carotons levels of lacal food items wers analysed using HPLC

-at/2$
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4.  RESULTS

“4ele Serim Vitein 4 Annlvsasy

The results from Sorum snalyeis for vitamin 4 lovels are shown in table 1.
Results indicate that:

(1) ‘In the 3 = 5-year eld age growp (n = 47), 4.2% had vitamin & lovels of less than
10ug/dl, representing a greoup deficient in vitamin 4. 14.9% had levels of 10 —
20_ug/dl - low level group; 80.9 hal ndequate levels of 20 - 50 ug/11,

The Ibrmal-recommended level is 20 - ‘jOug/dl.of. seTum,

(41) In the 6 - 14 year olds, (n = 97), none had lovel below 10 ug/dl; 16.9% hed low
: Ievel; 82 ;,9}:’:. had adequate level anc'l 1% had high level i.c. Ahig/her’than%éoug/dl_ .

(i11) In the 15 - 45 year old (n = 101) ron had deficient level; 6,9 had low level;
7 :86.1% had adequate level and §.9% had high levels, The mean value for the ‘high
“lavel! group was $6.9ug/dl.

(iv) Tn the.older age group, i.e. those above 45 years, none had daficient level; 5.9
slong to the low level group, »-i2283.% and 11.1% regectively, of the subjects
- belong to the adequate and high level groups.
‘Pable 2 shows the serun profile of subjects of different vitanin A status.
43 dindicated, both REP and prealbumiz levels increased with higher vitamin &
status. & Tavher high level, of prealbumin was found in the Thigh level' vitamin

AL group;_

’Ilhé other inlicatcre maﬁ.itqred did not si_m’érn' any pax-ticulax pattern; however gll
the valuss obiained are within the recomgended range.

4e2o B- carnters Aralycls
R_esu_'l.ts'so far obtéined are shown in table 3.
(_z:) _Eaim.oii' ;:r;;ﬁ 2 {ty2) markets in icecra had lavels of 63000 ~ 9500Qug/ 100g,
: (_i'i} ’.‘bc_c}mt"oil had- levels of 8 - Sing/100z.
(111) Paln kernel 01l had levols of 10 - 100ug/g.

- Loafy Vepotablos

(1) E‘;'esh"tr.ild lettuce had levals of 1700Gsg/100g, while boiled cnes had mean level
of" 1700ug/100gs

(il) ' Fresh Kontomire had mezn levels of 520Qug/100g while boiled omes bad a mean level
. of 600ug/100g.

(ii1) Dry Ieafy vegpiables from. the Northern part of Ghana had levels ranging from 302~
T 7000ug/ 100g.

43  Nutrient Tntake

Phe nutrient intake (for 2 age groups) fox noxmal subjects {those withzserwnl)
vitamin 4 lovel of 20 « 5Gug/d1) and abnormal {fhose with level balow 20ug/d

N are shown in tables 4 - 8.
(i) Energy intake.: In the 2 groups, energy intalke was above 60 RIA o
(ii) Pfotejn: Intaks in aach case was above TO%.
(111} calodim intake: This was low, being below 56 RDA in 4 - 6 year 0lds of
- gubnarmal group-

sto“/j
—153—



(iv} JIron intake: 1n each group, intake was above 1004 of BDA

of vita ns A and C were above 100) RDA; in the case of vitan@in_.ﬁ_,' valuoa
were 300 — S03% RDA, Of a speoial significance is the observation that vitamin

A intake in the abnormal graup was higher than in the normal subjects.

(v) Vitamin intake: Vitamin B, By and intakes were very low while intakes

5. DLSCUSSION

The jresent stuﬂj was designed Lo assess the vitamin 4 gtatua dn ru.]:.‘_é_ll_ Gomoa
Oryadse bn delermine if there are any vitamin 4 deficiency in the cc_:mmuiu_ty,.and .
also to estimate the level of B- carotene in the various foodstufjfs.-so as 0 promoie -
their higher consumption tovards elimination of any vitamin & deficiency.

. Recults of Serwn vitamin A analysis indicate that there 1s no serious.
vitemin A deficiency case in the comnminity studied to warrant any vitamin A - -
gupplcaentation by means .of vitamin A capsules. O0f all the 263 subjects screened,
only 0.8 had deficient level (i.e. 10ug/dl); 125 had low level of 101~ 20ug/dl;
835 .7 hed adequate level of 20 ~ 50 ugfdl, while 3,0% had high level of more than
50ug/dl. According to VIO reccmmerdation, a community can be said to be a Tvitemin
4 Adeficient! sociefy, and therefore needing dmmediate intervention measures by
p .no of vitamin A capsules or injection; only if morve than % of the target.
Population have serum level of less than 10ug{dl. : : :

- Pesults co far obtained from nutrient intake show that emergy intsle iz lew -
about 60% Rk, i-en though wrotein intake was relatively high, the gquality has
to be investizated. This is necessary because:the . diet of the villagers is nade
up of different food items of both plant and animal origin.

. The most significant observation so far made is the fact.thet vitamin & intake
is abnormal subjects was higher in normal subjects. Even though sther age. groups
ar2 yet %o be apslysed; this shows thet vitamin A intake in the subnormal subjects
meet RDA levels but oter factors might “e lacking . Since the REP and pre-albumin
lovels are belii auswal values jn bhe subnormal group (table 2),. this might, at
least in part, explain the relatively law level of serum vitamin A in subnormal
subjects.

The restiis presently available from analyses of the foodstuffs indicate
that palnm 9:il and the various leafy vegetables are rich sources of B-carstens
¢ 7 that their increased corsumption through education would provide a cheap but
e.rective means of overceming any vitamin A deficiency dus te insufficient dietary
intake in a sociedy. It must be stressed that, as seen from the resuli, care must
be taken during food preparation sc as not to destroy the Bgarotens.

FUTORES VIORK

(i) FKore feod ifems vwould be mnzlysed for B—carotene levels.

(ii) Different types of meals — including stews, gravies would be prepared using
normal metheds ard P-carotene levels determined to kmgw the amount av_’ailable

in edible formc-.

(3%) T complete caleculabion of Hubrient intakes for the other age groups.
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TABLE 3, ~ B~CAROTENE LEVELS IN SOME

FOOD ITEMS

:._Sample B~Carotene Concentration
I g/ 100g
Palm 0il (Madina Market) 95,100.89
“Palm 0il (Malata Market) 69,610.42
Cocanut 011 {Madina Market) . 52,96
Cocenut 0il (Malata Harket) 8.00
Palm,Kefnél 0i1 (Malata market) | 96,50
- Palm kernel 0il “(Madina) 10,00
Shea buttgr (Malats) 53.46
. Shea -butter (Madina) '
Vegetable 0il (Dinor) 164;6&
: 2. - lLeaves _
Alfalfa = maturévléaves {fresh) - 28,400.00
.Alfalfa — immature léaves (fresh) 1h, 251,00
Alfalfa dry leaves (tea) 341,72
. Alfalfa leaves - boiled 4,558.0
 Wild lettuce (fresh) 17,000.0
"wild léttuce (boiled) 1,744 .0
Borkorborkor - fresh 4,700.0
Bofkorpdrkor - ﬁbiled 3,500.0
. Kontbmira.~.fresh 5,226.23
Kontomire -~ boiled 600.36
"Baébab leaves - dry 302,31
 Baobab leaves - dry and boiled 8,49
Bu ~ leaves -~ dry 1,266.75
Alafi leaves -~ dry 3,721.2¢9
Alafi leaves. - 3ry and boiled
Berigens - dry 6,495.91
Dérigehs ~ dry and boiled 3,597-4h

Oils were saponified with alcoholic NaoH at'BOOC'for 20min,

brior to extraction of B-carotepne. At least 5 sampies of
. each commodity were analysed in triplicate. Boiling in
‘each case was done for 10min with sufficient water to completely

immerse the leaves,



TABLE &4,

ABNORMAL SUBJECTS.

' NORMAL SUBJECTS
' ' (Low Serum Vitamin A Subject)

Lnergy 1htak9

total energy

tofal energy

AGE GP
(Yrs) No. (Kecal) RDA  4RDA  No  Keal %RDA
5 - 6 (2) 1426 18h1 77 (&) 1199 63
7 -9 (2) 1357 2192 62 (s) _1564 - o
‘Table 5.
Protein Intake :
T GP total energy . _ _ total energy l -
\¥rs) No. (€) 'RDA 9%RDA No. - - (g) %R DA
-6 (2) 30.3 34 89 (&) 26,5 78
7 -9 (3) W9 Y 109 (5) k2,8 10k
Table 6
Mineral Intake.(l)'
AGE GP Calcium _ _'fbalcium : T
(Yrs) No. mg "RDA oRDA No. {(mg Y%RDA
w-6  (2) 250 550 56 (4} 1o 4o
-9 (3) 281 k50 62 (5) 261 58
Mineral Intake (2)
Iron S Iron
h o 6 16 _ i0 164 by 13 - 130
7T-9 (3) s 10 14l (5) 15 150
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Table 8

'NofmaIVSUbjebts

Low Serum Vitamin A

o Subjects
_ VITAMIN INTAKE(1)
AGE GP B, , | B,

{¥rs) . No . nig RDA %RDA - No, mg TURDA
ho. 6. () _0.65 0.7 92 (4) 0.7 57
7 -9 (3) 0.39 0.9 b3 (5) 0.9 54

B
Bz ) B2
-6 (2)  o0.3h 1.1 31 (4) 0.28 25
7 -9 . {3} - 0.36 1.3 28 (5) 0.39 30
- (3)
. h Niacin Niacin
h -~ 6 (2) 8.0 12,1 66° - (4) 5.7 b
7 -9 (3) 8.3 b5 57 (5) 8.3 57
(%)
_ : _ C C
4 6 (2)  29.3 20 14y (4) L5, 6 228
7 -9 (3) =22.2 20 - 113 (5) 50.9 255
(5) _
-6 . (2) 2960 500 592 (&) 3118 624
729 (3) 2128 - 667 319 (5) 2971 ih5
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INThéDUCTION:

Diarrhoea is reuognlsed as a major cause of morbidity and

_mortality amdhg children im swany developing countries including
=1

Ghanaa Dehvcration frow.d1arrhoea can be 'reuauhed-by'piving
patlents, by mouth,'an adagquate glucoqoﬂeiﬂctrolyte solution,

\The standard\mlxture of glucose and #Aalt. (ORS) distribdted by. UNILBP
}13 not avallable to moét rural communltl' Y Saund ln its abscnce, a
:31mple ugar salt solution, prepared. in the cerrect cuncentratlons
i3, equally effectave for rehydratlon. The absence, however nf a
standardlsedrwpasure for the preparatﬁon of the sugar-salt soiution
in the hbme, reSultS in the preparatlnn of hyper- or hypotonic
'solutlons Wthh could be detr1mental to the heglth of the already
51ck chlld§ "Home—avallable“ flulds, Mainly cereal-based porridges
could also be uﬁed to replace lost energy and electrolytes -and has

tu;'added advantage of prov1d1ng small -amounts of other nutrients,

.1he'alms 0f_theZRroject are-'therefore:
'T;J'Tﬁ’ésﬁimate the Sugar-and_electrdlyte_content'of seme
“h&me;avai;able fluids usel for rehydration, _
2, 'Tofinvéstigate the dcceptability and effectiveness of
: thé'se fluids to dlarrhoea‘pqtlents
3. To investigate the frequency of use of these fluids and
' their acceptability to mqfhérs.
k. To investigate mothers attitude to' ORS. ysing a gquestionnaire
S 5. ‘Ta éimplif?“&nd standardise the preparation of home-made

sugar=sali solitions,

FHODu OP ANALYSEJ

. Anal}ses have be done on at least thirty (30) bamples each
Cof Kenneywwater, rlce«water and; cocvnut water. '

The analysls were done t6 determine the following in the -
f1u1ds- S '
I Sugar (monosacchapldes) concentratlons by BomogyluNelson
Method. o

2, eChlorlde concentratlon by Argentometric Titration.
' Sod;um'ang_Potd531um concentrations using the Atomie
) ';Ahsorpfion*Fiame ?ﬁbtumgter
R -PH at 25 c using HORIBA pH meter,
The- Su1tab111ty of the concentrations, of ‘the 'home-available! -

flulds Wlll be assessed by GDMParlﬂg them to those of the UNICEF
ORS,

apsaeT
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Results of the analyses of the "home- avai]ablo" fluids:

Mean Concentrations of Simple Sugars and Plect1olytes in Plu1ds

o pH Smelé bugar -fNa+ o _K+' Cl-
Sample “at, .25% A mmol/l mmbl/l _ mmol/ 1 .
UNICEF: ORS ' 20,0 - 895 T 2001 - - 80.0
(Acceptable?' (7.0-8.8) (18 6-21, h)(Bj P 94 O)(18 7~21. )) (74 .4 -85,6)
Lommve) il
Kenkey water 2.9 1.8 . 9;5 ' 20.ﬁ_ . {11;5
(range ) (2.6-3.4) (0.4-5.6) (#.3-18,5) (10.2-37.3) {4h,0-85.6)
" Coconut water Ly ha, v 0'3 - 73.6 o 6h.6
(range) ' (h Yos, 6)(?( 3-68,2}1(0,1=1 2) (1) 8-110. 0)(}8 om90 o)
Rice water 6.2 o0.h 50.7 - So2.1 | 94 6
(range) (5.0.6.7)( 0.3-0.6) (14,3~ 62 b) ( 1.2- 4,06} {87 0- 106 0)

Rice water - 100g rice in .51 water wlth s ;alu; ﬁ&/loowl uugal Tand’
cooked Tor 40 minutes using a gas, stove,

*# - At least 30 samples of esach 2 tuid .as énaiysed.

Q2 - 1, Percentage of mothers who give .various treatments for diarr-

hoea
Treatment S % .. .
ORS ' o 29,1
Sugar-Salt solution 33.5
Ene ma _ ! 6 0,1
'Drugs o 7.3
Clinic ) 55,9 ...
Home Temedies ' 717;3

Q2 -2. Percentage of mothers giving various Home-available" fiujds.

* Home Remedies ' : | o
Coc@nut water . . '32:2
Maize porridge: ’ A 6.4
Millet porridge‘. 32
Rice water ' S 16;f
Ken&ey water - g ._16.1
Fruiﬁ.juice : -
Boiled water from Guava S

leaves 16.1
Other foods “16.1
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| Q.3 - 1 Frequenuy of the duration of diarrhoea when no therapy is

6;ven
S
N No. of Days 1.2 3-4 5.6 7-8 Total
'No._of.peqple 7 2 12 2 5 19
Percentage_(%) 10,5 63.2 10,5 15,8 100 Df_

Q.3 -~ 2 Frequency of the duration

of diarrhoea wi i .
types ne therapy with different

h . o P . - ' .
Therery ' (11 2 o =0 7-8 9-10  Total No. T¢5al
ays days days  days days  subjects %
ORS 50.6 30.1 8.4 9.6 e 83 52,5
Ri -9 Water : L . :
_ ater . . 66.7 333 - - - 3 1.9
Salt Solution 100,0 - - - - 1.3
Coconut water. 50.0 30,0 - - - 2 1 3.
prug | 5.5 65.5  1:8 5.4 1.8 55 34.8
Suga;r-Salt Solutlon 58,3 &T.7 - L 17 6
Kenkey water : 100.0 . - - - - " 0.4
Q.5 beﬂﬁintake during diarrhoea' e & & - Distribﬁtlon of mothers
B ' i ‘who have heard of and
‘seen ORS
 Noi- g% -VHéafd7Seeh No : %
Chlld ‘eats well. 63 441 YES 158 89.8
"ild dogs not eat . _ : :
well . 80 55%.9 NO 18 10.2
Total  ~ . T3 100.0 Total . 176 .100.0
Q% & 10 - fercenéaée of mdthers who found OHS_efféctive and are’

‘willing te recommend te others,

No. %

fES 112 757
NO A 36 24,3 .

Totaiﬁ- _ .1h8 AOO'O
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sccurrence of diarrhoea. (Total numbers of

G, 'l - Frequency of
subjects = +52)

e o 34 timeé : ) 5m6 timeé .7~8 timgs__
PP el B e (R W (%)
aAQQEE» 1 (647) e e ) - ~  ‘u -
& wonth Lz . (27.6) 4 (2{6l' | :T' R - - |
“a year 62 (40.8) Ceg (i) ko U (e.2) 1 {0.7)

.Kénkey Watel:

The average potassium (K+) and Chlofide:éontehié of.the.keﬁkey-
water are close ta that of the U‘NICEF‘ ORS . Unfort'u"né'tely the sodium
concentratlon is too low and any attempt to 1ncrease the sodlum 1evel
“of the f1u1d by - adding salt will cause. an 1ncrea5e 4n chlor;de lavels.
It is nb09531ry to find dout how best a reasonable 1eve1 of sodiuwm- -
and potassium could be obtained in ‘this fluid. The sugar ;eual Gars
‘easily be increased by agding sugar whlch is usually avajlable 1n L

the home, The pH of the kenkey water 15 also too low, probably

becau%e of proleng fermentation of &l. corq dough before cvoklng. It'
may be necesBary to analyse maize porrldge as well as see ‘how dlfferent
it will be from the kopkey water, - The Ren?ey water is. Iikely to be

an efficient fluid for ORT after a littlé improvement in ~ its pre-
paration to bring it closer to the UNICEF ORS. '

Coconut ﬁater.

© The ﬁoconut waﬁer also has a relatlve]y lower pu thdn expected
- as cpompared to the UNEICEF ORS, The simple sugar content is relatlvely
hlgh but not high enough to pase any danger to the dlarrhoea pat1ent
The sodium content is éxtremély low and needs to’ be taken ‘care Jf
but any addition of salt to the Coconut_water wlll ;nprease the chlo-
ride content. Since the chloride contert UT the fluid is also low;_q
reasonable amount »f salt added to the doconut water may iﬁbrove”its
quality for use as oral rehydratinn therépy. Thé:pottasiﬁﬁ cbhfént
of the coceonub water is hlgh and this has beén reported'to cause
vomitting in already dehydrated dlarrhqea yajlents., ‘which is not fav~
ourable, It mey be :pnecessary to dilute the coconut water wlth some
amount of water after adding some sodium chlorlde, in order to reduce
its sugar and potassium oontents to acceptable Iimits and 1ncrease
the sodium and chloride levels to redsonable levels. The coconut water
may then be very effectlve forwrehyd1at10n. ' '
Rice water- ‘ . _

There pH of the rlca wvater is. reaaunable compared to the UNEDEF

salts, The sodium and chloride 1evels are also reasonable ‘and qulte
acceptable. The 1mple svgar and potassium levels are ‘rather tod Ylow,

. ug
and while the simple 1evel could be altered by adding sugar which is -
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available in the home, How to incresse the

! potassium level of this
fiuid reémains a problem,-

Apart from the low potassium level,

rice
watexr seem to be B good substitute for-the UNICEF ORS.

It is dimporiant
to f£ind ocut how ‘best the’ potassxum content of this fluid can be
1ncreaaed.

All the three fluids investigated may be used for oral rehydratiﬁn
thg;apy with Little alteration or modification.

Analysié of Questionnaire:

‘Ques tionnaireg were administered to one hundred and seventy nine

. .msthers attending the. (Prlnceqs Marie TLouwis {¥PML} children's hoapital
and the’ Lab&d; Polyclinlc bath in Adera,

The Analysia of the data revealed the follow1ng.

Q.1 ~ ‘what'is diarrhbea?

Frequent! Watery Stool Others © Total

Number 171 2 Y]

Percantage (%) 98.8 .2 100.0

oy

'Q}Z - 1 Percentage‘of mothers who give various treatments for aiarrhoea

‘Majority of the mothers interviewed (9&7) give adsquate treatment
to the1r ch;ldxen when they have dlarrhoea. Sixiy percent take "the
child to the clinicy '33¢ give’ home—préepargd sugar-salt solution, 29%

: giVe UNICDF ORS ‘and 17% give ‘heme-available fluids. It must be nated
that $ome methers glve qpmbined treatment such aq glving the child
ORS. and taklpg him to the’ ‘clinic,

_Qin,'é;-_péfcentage‘of mothers giving various “homé~available"'fluids.

z'%he‘mééf frééﬁeniiy used fluids is coconut water, followed by

: rlce water and kenkey water..’

“Q 3 - ‘Frequency of the duration of dlar‘haea when.no therapy i3

7 given., ) _

Diarrhoeé usually jasts . about G-4 days when ne therapy is giv n
Q. 3 2 freqﬁency of the duration of'diarrhqg&:yitﬁrdifferent types
of therapy.

The remedles mostly nsed by the mbhers weré ORS,,drugs “and

_ ad that
3sugar~salt solut:on reSpeCthelY' of these, mopthers claim

; and
- djarrhoea was most “offectively treated with sugar-salt solutiom an
. - able
-ORS followed by drugs The fevw mothers who used the home avail
' t ed the
fluids also olalmed that they were very effective and stopp
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diarrhobda By' the bth ddy ‘at. worst.
Q.5 - Food jntake durxmg dlarrhbea

Gixty percént of ohlldren have poor Pppetltes when they
have diarrhoea,

Q. m ﬁ.'ibistriﬁufion of mothers who have‘heard"of:and aebn ORS

Ninety percent (90%) of the mothers 1nt€rvieweu nad heard of

and seen UNICEF ORS while 72£:havg used it before.
Q. 4% 10 Percentage of'mdtﬁeys who found ORS effective

Most of the méthers (75%) who had used, the-UNICEF ORS' befors
found it effective in treating diarrhoea:dndfﬁbu;g recommend it
ta oathers. : . .

Conclu81oqs angd Recomnendatlons-

Tt is recommended that more samples of the “home—avallable“
flulds be analysed to assess theil: Sugar and electrolyte conton#e. _
of the three types thai_have bee analysed, ways of 1mpr0v1ng thelr
eugar and electrslyte “content to make ‘them more suitdblé’for'the
treatment of didfrhoed must-be investigated. - '

The traditional maizé porridge ahd“hiilet*pdrridge need'fo‘be
analysed tc see if they can. .he, ussid for" rehydratlon. Other cereal
bated preparatlons that are. Jpopular-in ather parts of the country
must be 1nvestlgated and their use for rehydrat19n assessed.

The” educatlon .program on the ise of ORS for rehydrat1vn is stllL

’on~g01ng. Tt is necessary to find out Ery mothers are more familiar
with ORS now than before and whether nome—avallable ﬂ1u1d5 are als
being used concunrently aind how effectlve they Tind oral rehydratlon
therapy. )

In the future when the sugar” aha eieetrolyte contents of apme:
heme~available fiuids have been found ta be satlsfactory and reco—
mmended the effectlven9ss and acceptability of these ﬂluids to B1arrm
hoes ipatiients will be inveotlgabed :

The sugar and electrolyte content of local beverages and -other
beverages such: as minerdi’ (fahtd, Coke etc) will be estimated and

their efficacy investigated,
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APPERDIX

NUTRITIOHAL STATUS OF THE CHILDREN IK A RURAL COMMUNITY IH THE
UPPER EASY REGION OF GHANA

F.Shizuka, _t‘_.ﬂa’rri'son,-L.:,.israkohiapa, D.0.Kennedy, E.Quansah, E.A.Addo

(&utfi{ibhiﬂnit. Noguchi Memoria; Institute For Medical Research, Legon)

h@DUCTIQh AND BACKGROUND [HFORMATION

" Food sltuatton in the Northe rn par® of Ghana is wldeiy recognized to be

very poor and dlffelent fron the Southern part. The higher iacideace of
Warasmus as compared to Kwashiorkor (1987 Annual Report of Bawku Rural
ilealth Servaces) ‘coutd be an indication of the generally poor food situation
in the Horth ' it is alse believed that incidence of eye ailments in the
!th is less than 1n the Rorth becausc of frequent use of foods rich in
zecursors of vitamin A in the South. Up to date, no reliable information
aaq been gathered to support this assumptlon This field researéh nas
(er]Cd out {0 examine the nutritional status of ‘the children in a lypical
vitlage in the Upper East Region of Ghana. The parameters used for the
J:uermlnatIOn of the nutritaonai status were food intake and anthropometry.

L

The malm aim of this pro}ect is to obtain basal and reliabie
'informatlon about the nutritional status of children and factors

trlbutlng to malnutrltlon in the Upper East Reglon in particular, and the

Northern part of {hé country in gencral.
OBJECTIVE

1. To. deternlne dletary 1ntake of the pOpuiatlon in general and children
aged between 4 and 12 years in part;cular
“To deterstne anthropometr;c measurement

“and childrén from 3 to 12 years in particular.

s of the popuiation in general

)
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Location:
Binaba was chosen as a typ:cal vx!lage in the Upper East Reglon

vrllage is located in the Zebilla District of the Upper East Reglon of Ghana
and it is about 50 ks east of Boigatanga the regional cap;tal The v;llage

is about five kilometers square and has over two hundrﬁd houses The
The v1llage has a Health Cent:e for

fhis

1nhab1tants are predon;nantly Kusasis.
the health needs of the peopie and thosc of the surroundlng villages.

Binaba Health Centre was chosen as the fleld research stat:on to carry out

anthropometric measurenents and the accozodatxon of the znvest:gators _7-

Dietary survey: .
Twenty seven (27) typlca! and cooperatxve fam;!les I1v1ng around the

Dally dxetary 1nt&ke for 3 cont:nuous

field station were randomly seIected
days of all members of a family excludlng breast~fed bables was recorded by

an investigator staying .in the selected house Dtctary recordlng of the
selected falllles vas carried out by 9 investlgators, 3 froe Lhe Nutrltlon
Unit of NHIMR and 6 nutrition ‘field workers froe the Centre '_

feights of all ingredients 1nc1ud1ng water used for preparatlon of
meals, together with the welghts of prepared neals we:e recorded Daetary
intake of each subject was measured as the dlfference between 1n|t1ai and -
‘final weight of every meal taken. Kitchen scales of 2 or 12 kg. depcnding'
upon the sample weight were used for ueighlng each zten ' _

Dalfy intake of each lngredxent was calculated fros the ratlo in the'
cooked real. For energy and nutrlent 1ntakes..the values fron pub!:shed

od composition tables (attached to this repcrt) were qsed.

Anthropometry:
Body weight, height, upper-arm c1rcunferencc. trlcep and subscapuiar

skinfold thxcknessrs of children (3 -12 years old) in thls vnliage and ai]

subjects who participated in the dietary survey were neasuredrr
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Schedule:

" Janyary © Field work for 5 days to collect back ground information.
4+ Demographical survey,
P & Selection of subjects.
-February O Fiéld otk for 2 weeks.

March _ "t Dietary survey,
. 1 Anthropometry.
“April ¢ Data Analysis (Sumeary and evaluation).
May 1 Butrient intake,
July ' &lﬁnthrobumetry.
~ RESULTS

Gver 20(] ‘héads of families were intervicved for the collection of
' 'demographlcal mforaatlon of the village. The summary of the Demographical
ddta of Binaba obtained from questionaires is shown in tahles 1-8. More
than half of the households have belween 6-15 members. About 43% of the
“population are aged 0-12 yrs, “which is the target group of this study. Over

_ IGE}X of the adult population of this village are small scale farmers.
-TII:teracy is also found to be very high, 25 shown in the tables.

Pesults of anthrﬂpometry of the rvandoaly ‘gelected subjects (who were
'alqo subjects for- the dietary survey) ace shown in Tables 9a. and 9b. Mean
hoﬂy 'ﬂﬂlgh’(. and helght of these chlldren were found to be about 80% and 90%
of. ﬂarvard (for 2-5 years) or lowa (6-12 years) Standards respectively.
'\ml‘lar Tox values mere obtained in the other anthropometrie parameters.

ylts of ‘the dietary survey of 188 subjects are shown in tables 10-19.
Mean cnergy jritakes for atl the age groups did mot vary puch, being aboul
1280~ 1590 keal/day, which is about 40-70% of RDA (Recomended Dietary
-M[owance publlshed by FAO/WHO ). Hean protem intakes were 40-50 g/day
‘For he 4-12 years old, it forss over 90X of RDA, while it is about 60-303
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RDA for the above 13 years old age groups. Hiltet, the staple food . of thas

ated about half of the total amount of protein consuned

region, contrib
lron lntake was

vhile the aninal protein port:on was only abcut hE.
comparablie to the RDA. Calcium intake ®as ]ow ‘being about hatf of the RDA.
Thiasin intake was comparable to the. RDA. Rlboflavxn intakes were - low,
being aboul half of the RDAs. Wide xnd1v1dual varxattons of tetxnoi

intakes were observed among the subjects.
pISCUSSION

Undernourishaent, especially of ‘children is a common Pf°b1§5 i".dé9é!0Piﬂg'
Since the severe foras of Protein-Energy Halnﬁtritioﬁ (PEM}j

counlties.
are widespread in Ghana, subclinical cases of

Marasaus and kwashiorkor,

malnutrition, which are not easily 1dent\fiab}e pust be ‘common. RéSUItS'bf
this survey confirmed that energy and most of ‘the natrient . 1utakes were

below RDAs. Although the amount of protexn consuned was conparablc to RDA,
the quality is very poor. Ingested proteln therefore cannot be fully;
utilized to maintain proper gzowth under 1nsuffic1ent energy 1ntake
observed in the low anthropometrlc neasurements. Low energy_and nutrlent
‘intakes are an indication of the poor dietary situation in northern part of
Ghana. ' ' : '”' 
A favourable observation made during our siay was the frequént usewoﬁf'
leaves (fresh opes in the rainy season and dry ones in the dry. season) .

groundnuts and melon seeds. Wide variatlons were observed in vttaaan,

intakes, especially vitamin A being high in: those who consuaed nore grcen_,_

leafy vegetables. Since these leaves are avallable and eas:ly obtainable"‘
their lncreascd consumption could improve the a:neral and 01taaln status.
Generaliy xmprovement of nutritional status. results from an 1aproved
dietary intake, which is directly related to food avaliablllty However;
dietary intake is influenced not only by food avatlabr!;ty ltseif but also-
by other factors such as soclo- ECOHO!JC and nutrltlonal-knoiledge; Our -

dietary survey undertaken in Southern Ghana, where food situstion is not so
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bad, .hoved that the most effective means of improving the nutritional
_‘emtus nf the chitdien is nutntlon aducation of thelr sothers. Results
- frot thi" survey however, indicate that it is increased food availibility in
tho no:t' Fhe probable cause of higher 1nc1dence of Marasaus in pre- school
'clnldron an northe:n Ghana, when compared to thelr southern counterparts,
may be due to th“ inadequale food intake during the lean seasons. Nutrition
edunat:on alone wll thus not be enough to solve the nutrition probleas in
the ho:tlurn Regmn and the Upper Regions of this country. It means that
:u:_:cnt. dxcts_:y mtal}e in eac_h region together with environmental factors
:infme"n'_c'irig il must be determined in order to set up the policy for the
iazprov‘c'mént of nutritional status in the particular region of the country.
_'Thcrc. are several other factors like weather condition, soil composition,
water and so forth which contribute towards the yield per season.
Appropriate sinple agricultural pfactices and methods aimed at increasing
“foad p’mducﬁioa and Stor'ag_e should therefore be introduced and sustained in

the northern part of the country.



Tshle 1. Uumber of persons per household in Binaba

ey 5

. No. of persons No. of househiolds %
1 1 8.4
3 10 . 3.8
4 20 S 1E
5 30 1.5
6 28 1101
Y 25 s
3 25 9.6
9 23 8.8
10 -1 ‘ig-g‘
-15 : 41 .
1520 25 5
S 21-30 - : o 12 - 4.8
11-40 'y 9.8
41-50 S L 0.4
Total P4 11 | : ~:--100.0
fotal nugber of houscholds = 261
fotal nuaber of houses = 211
Tahle 2. Age distribution in Binaba _ o _
Age : L] F Total ¢ %
(months) o -
0= - 22 20 R T Y |
6-11 S B T R T 1.3
12-23 (iyr) 31 38 B 1 2.1
24-35 (2yrs) 18 46 S 8% 3.4
35-47 (3yrs) 47 59 _ i06 4.2
48-59 (4yrs) 40 53 - 83 3.7
60-71 (Syrs) 53 41 9 7.8
(years) C o |
i-12 282 203 565 - . 22.4
13~18 o 173 134 - 3070 0 12,2
20-24 ' 86 97 ' 171 ST
29-29 11 C.ol6s 183 R
10-29 | 121 158 278 1.1
10-49 12 ’ 120 . 182 1.6
50+ ' 137 158 - 235 1.7
Tolal 1185 1336 2821 160.0
(%) (47.0) S(53.0) (100.0) '
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¥ Flnanc1al pnoblcls

a) No money for the following

i) Extention of farms
ii) Hiring of labour
iii) Fara inpuls

b) And cen’t obtain loans from the banks
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wﬁg;g;gL Décupafioﬁal'distribution in Binaba
— Men - Women
. _ Ro. % No.
Small scale farmers : 478 7
Large scale faramers i 3:; 184 i1
. Petty traders 28 4
Teachers 20 33 TR
Artisans . 14 2.3 B 0.8
Fishermen (of fxsh ponds) 4 0.1 N -
Drivers - - 4 6.1 - -
Housewives ' : - - 3 9.1
Herdsmen & poultry farmers 8 1.1 - -
Girl servants 12 . 2.0 1 6.1
Watchmen . : 11 1.8 - -
Others ‘eg. labourers
Soothsayers etc. - - 20 3.3 1 0.1
| ma;' | 501 100.0 798 100.0
Téble.i Occupattonal prob!ems of Binaba
| Problens No.
1. Financial % 85 31,6
2. ‘Insufficient rainfall 88 32.1
3. Lack of farm inputs
a. Fertilizer 15 5.6
b. Bullocks 2 8.7
¢. Seeds 1 G.4
d. [mplements 4 1.%
4. None -~ 4 1.5
5. No answer 70 26.0
Tatal 269 106.0



able 5. Level of education (13 years & above) in Binabea:

. _ . -_&{e'n Women
Level of education Ho. : No. 4
Nil 253 68.% 377, 92.5
Primary school . 46 12.5 RS 2.4
Middle school _ 36 9.8 14 3.4
Junior secondary school 7 1.9 3 0.7
Seco-ndary sch(}OI 12. 3.3 A 0.3 )
Vocational school o 4 1 1 8.3
Technical school, training ) :
school and university 9 2.% | _=_} : 0.3
Tota! : 37 1000 407 - 100.0
Table 6. Level of educstion of children aged 6-12 years in-Binaba”-'
' : Men - Women
Level of education . No. - = 1 -_': _Ho{ o ¥
Nil | 95 . . 642 . . 103 :.71.0
Primary schoo! o 50 13:8 A1 268
Junior secondary school 3 2.0 ' 3 _ -2
Total 148 0.0 - 145 100.0
Table 7. Level of education of inhabitanfs_aged'ébovc.ﬁ years in Binaba
Men . . Women. -
Level of education Ro. R ¢ . L LR A
Nil | 348 £7.5 480 86,9
“Primary school - 96 18.¢6 43 8.9
Hiddle school 1 1.0 14 2.5
Junior secondary school 1 1.8 ] 1.1
Secondary school R ¥ R A8 1 0.2
Vocational school 4 “0:8. 1 0,2
Higher institutions g 1.8 1§ 8.2
Total | 515 100.0 552 100.0
Table 8. Religion of inhabitants agedfébové}ﬁ years in Binaba
Men Women _ Both sexes
Reiigion No. i ="#N57”""“_“~2‘ Ko. 4
Pagan 748 80.5 300 85.5 1648 83.2
Ghristian £18 12.1 S 3 O 8.7 208 10.§.
Hoslem 45 5.0 CL 48 4.4 92 4.6
None 17 .g - 15 1.4 S} 4 - 1.6
Total 928 100.0 1652 106.9 1981 - 1000
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_Table Ga.

ANTHROPOMETRY OF RINARA SUBJEGYS

RODY WEIGHT

HEIGHT

AGE GRP- BINABA BINABA
(YRS) o kg 15td No cn ¥5td
M 7125 & 1.3 80 1 89.6 + 4.5 90
- 8 1.8 + 2.3 71 8  83.0 & 5.8 89
4 4 12,4 % 2.2 71 4 %4.1 + 8.3 88
aF 4 139 * 3.2 19 4 936 £ 7.7 - 88
M 8§ 17.8 + 3.0 86 8 108.2 + 7.4 95
5F § 15.6 £ 3.9 15y 5 . 103.8 £10.1 92
M § 159 £ 2.2 73 5 108.4 + 6.4 90
6F 5 163 £ 1.8 73 §  107.7 4 3.3 90
(i 6 201 +2.86 78 § 1.7+ 7.8 93
- 1F 2 195 £ 2.8 78 2 115.9 £ 8.8 93
8 2 2.0 % 3.5 77 2 121.8 % 8.6 92
8F 6 2.4 £ 4.0 . I7 6 122.2 & 9.3 94
H 1 232 £ 1.8 ¢ 3 127.4 +. 5.8 92
C9F t 210 0.0 89 1 124.7 £ 0.0 92
104 § 2.6 1.9 78 5 13504 3.5 39§
10F 4 22.8 £2.9 B7 . 4 129.5 % 3.3 91
1IH 3 25.2 +£ 30 67 3 129.4 £ 5.7 88
11F 2 3L k2.8 84 2 142.8 £ 4.0 86
1214 4 36 £ 6.1 84 4 141.9 +10.0 93
12F 5 31.9 % 6.2 75 5 140.% 4 5.3 91
13-154 4 285 & 4.9 - 4 138.2 1+ 6.0 -
13<15F 7 45.7 *1L.§ -7 1857 % 7.4 -
16-1% © 5 36.00 11.5 - 5 149.4 & 8.1 -
C16-10F 3 45.2 £I2.2 - 7 144.8 +26.3 -~
200 .30 85.7 & 1.2 0 18%.0 % 7.2 -
20°F 52 50.9 £89 - 52 150.4%63 -
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SRINFOLD THICKNESSES

Table 9b.

TRICEP

SUBSCAFULAR

AR CIRCUNFERENCE

Ho

AGE GRP

wil

ca

Ho

YRS}

15.8 £ 0.6

| 8.3 & 1.8

.
8
4

6.7 % 2.6
6.8 & 2.5

7
8
4
4
8
5
5
5
6
2
2
6
3
1

M
JF
i

4

9.8 % 2.6
LY x2.2
10.8 &+ 2.4

8
4
4
8

14.9 ® 1.5

5.9 £ 2.9

1.6

4.4 &
19.% & 1.0

8.0 £ 1.8 .
6.0 £ 1.9
5.4 % 1.5

4
.8

7.6 & 2.1

15.7 & 1.3
T 15,5 %+ 1.7

o
OF
BH
GF
i
TF

8t
8F

5
'.:5'
5

6.4 £ 1.1
7.6 £ 1.3

15.0 £ 1.3
15.4 4 0.8
16.1 £ 0.7
16.8 £ L.}
16.5 £ 0.7
17.1 & 1.6
17.1 £+ 4.5

2

£6 % 1.3

6.4 £ 1.1
5.2 & 1.2
8.5 £ 3.5

5.
6
2

b
>
-2

5.7 £ 1.6
9.0k 2.8

5.5 + 2.1
6.0 £ 1.9

.. 5.0'-5:_?;1,4 L
f:_ﬁ'.'S'_ft'-;ZLS_
C 6.3 % 2.5

.
th
3

6
3
1

5.1 ¢ 2.1
i1.e & 6:0

i

13.0. £°0.0 -
6.4 £:2.3
5.8 £-2.2

20.5 £+ 0.0
6.9 % 1.9
17.6 & 1.5
16.8 4 1.1
19.3 4+ 0.4
17.7 % 4.0
10.3 % 1.9

8.2 & 1.7

23.3
13.7 £ 2.8

9F
10W
16F
118
11F

5
- 4

5
4
3
2
4

5.2 4 1.3
5.3 + 2.5
5.0 % 1.0
5.0 & 1.4
7.5 % 2.6
6.6 + 1.5
1.5 £ 1.1

4.6

4
3
Z
4

4.7 + 2.1
4.5 +.2.1
7.3 + 1.7

8.0 + 1.6

5.0 % 2.4

10.1 £.7.0
5.0 & 1.6

15.7 £: 8.0

5.5 +.2.3

16.8 + 6.2

2.

&

12F .
13150
13-1GF
16-164
16-19F

4

4
7
5
3
36
52

?

+ 4.2

: 2.8

5
3
30
52

6.8 1.8
14.7 + 8.0

3.6 £ E.0
26.2 4 2.5

2
S

20
92

20°H
204F

9.0 t 2.8
1.2 + 6.3

6.1 % 2.1
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Table 10, -  ENERGY INTAKE

AGE-GROUP . . . TOTAL ERERGY MILLET ENERGY

AYrs) - No. ;
(rs) o Moo o (ke ARDA (keal] XEDA ¥ TOTAL
4~ 6 - (34) 1288427 19 7704
7- 9 (21) - 1425 £402 65 'agvségg? §§ t
10-12M C(13) 1344 2321 52 8434 240 32 2;
10-12F (11) - 1369 £379 58 7434705 17 ee
13-15K (4) . 1265 4598 44 9124 578 12 s
13-15F (8) 1639+ 571 65 869+ 583 Bt 4
16-198 ( §) . 1448 548 47 8541512 28 59
16-19F (3) 1393 422 60 6834 282 '
+ S ; : 29 49
20t M (32) 1525 £ 532 51 959+ 469 32 53
20¢ F (57) 1285 +523 58 7924 494 36 62
Table 11. | PROTEIN INTAKE
AGE GRP.. -~ _._ TOTAL PROT . ANIMAL MILLET
(Yrs) ‘Mo. (&) ~ WA ERBA (g) - ¥TOTAL Ok FTOTAL
L4~ (34) 433 171 34 127 3.5 £5.4 S.6%8.2 22.9 £13 53.5218.9
C7-9 (21) 488 £16.0 41 114 2.9 £3.4 §.648.5 25.2 £ 9 $4.4%18.0
S10-12M (13) 0 4301 £10.3° 50 86 2.7 £2.5 6.9+7.9¢ 23.9 £ & 55.6%14.5
10-12F (11) 45.2 £10.4 48 94 2.1 £2.3 4.544.8 22.3 +£13 48.8%22.1
13-15M ( 4) 39.3 %'16.7 62 63 2.2 1.4 7.5%6.5 23.5 £ 8 §9.7£20.8
13-15F ( 8) 49.5 £18.3 52 95 2.3 +3.2 3.8+4.6 25.4 £14 S5L.4x27.7
16-194 ¢ §) 47.9 +19.9 63 76 3.1 £3.4 5.0%5.3 26.1 + 5 S4.410.6
16-19F ( 3) 45.6 + 6.5 50 81 1.6 +1.4 3.4£2.8 19.7 & § 43.3x12.1
20+ K (32) 50.5 +£18.0 62 Bl 4.9 +6.0 §.7+9.0 28.1 *13 55.3x23.9
20+ P (57) 41.7 £17.4° 48 81 2.5°%£5.4 5.045.6.22.8 £14 §4.9+23.6
 Table 12. MIRERAL INTAKE
AGE GRP - __CALCIUN TROR
C(¥rs) No. “mg RDA~ &RDA mg  RDA SRDA
4-6 - (38). : 3294297 450 73 18+ 7 - 10 180
.-;- S -'E§f§ ' 3941:%91 450 88 20412 . 10 200
10-128 (13)  288% 221 650 44 20+ & 10 200
10-12F - (11)°  341£7222 650 52 19+ & 24 ;g
13-158 -~ ( 4) 3424414 650 53 tzx 7. 13 g3
13-15F (-8) 5274426 650 81 2110 0 24 230
16-194  (6) . 3204180 550 58 Zlflg_ zg : w
16-19F (1)  141£1i76 550 62 et oo
200 W (32) 3461350 450 7T 2ok 3 - o
(57) ~324%236 430 2 16+ 8 2

20 F
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VITANIN INTAKE (1)

Table 13,
AGE GR B By e
(Yrsg_ No. . .mg ubA IRDA ' oag RDA *RDA
4- 6 (34) 1.08%0.43 0.3 154 0.41. £0,15 1.1 C 3T
9- 9. (21)  1.1340.37 0.9 126 0.42 £0.15 1.3 32
16-128  (13) L 27x0.60 1.0 127 0.45 £0,22 1.6 29
1p-128 (1) 1.1040.30 0.9 - 122 0.43 %012 1.4 31
13-158 (4} 0.89%0.56 1.2 74 0,34 %£0:13. 1.7 20
13-15F  ( 8) 1.10x0.32 0.9 - 122 8.41° £3.1§ 1.5 - 21
16-184  ( 6) 1.09+0.64 1.2 91 0.40 £0,16.1.8 = 22
16-19F (1) 1.25+0.25 1.0 125 0.41 x0.1271.4 29
20 W (32)  t.34wxl.30 L2 112 0.49 +0.1%9 1.8 21
20+ P (57) 1.02£0.47 0.9 113 0.38 £0.70 1.3 29
Table 14. ' VITAMIE INTARE (2)
AGE GRP HIACIN - c. ..
(Yrs) - ¥o. ag " RGA ERDA  Tme "RDA TERDA
4- § (34)  10.34+4.6 12.1 &5 11,2 % 9.4 20 58
7- 8 (z1)  10.3£3.514.5 11 11,4 #£10.9°0 20 57
10-128  (13)  16.5%3.3717.2 62 S 12,5+ 1.8 20 - .63
10-12F (11)  10.14£2.8 15.5 i © 9.5 £11.3 20 48
13-158  ( 4) 7.9+ 4.1 19.1 41 18.¢ +23.4 30 63
13-15F (8) 10.3%4.416.4 83 141 +16.2 30 47
15-19%  ( 6) 11.8+5.1 20.3 5¢ - 19.0 +16.7. 3¢ . 63
16-19F (1) 11.2+2.9 15.2 74 C11.0 #1110 3 0 37
200 W (32) 11.245.,3 19.8  §7 10.% £10.7 38 36
260 F  (57)  8.8%4.5 14.5 61 7.9 % 8.2 3 25 -
Ve 15, VITARIY INTAKE (3)- .
AGE GRP  VITAMIK A
{(Yrs) Ko . DA T %RDA
§- 6 (34) 628 + 494 500 - 126
7- ¢ (21) 591 598 567 89
10-12¥ (13) 384 -£.196 §58 40
10-12F (1D 675 %707 958 0.
13-15% - ( 4) 548 + 407 1208 3T
13-15F  ( 8) 549 £ 78} 1208 45
i6-19%  ( §) 477 +248 1256 38
16-19F (1) 1198 + 876 125¢ - 96
200 M (32) 529 £ 439 1250 - 42
20> ¥ (57) 452 £528 1250 36
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¢h¢-nbove meationed data was collected belween the 20th of Havy and Stﬁ
aof June 1990 involving fou: Kutrition Techaical Officars in the Upper East

feglon as ficld workers and supervised by the Regiona! Nuirition Officer.

Tcam Members
L. Miss Tali Fasai
2. Miss Verdnicé Ayawgka
.5. Mr. Albert Atanga
i..Er.'Philips Anum

“Supervisor : Mr. James Ascden
M Ltotal number of 103 houses were coverd within which sere 185 households.

Aggroacﬁ

For practical convenience, the village was divided into two sections, A
and B. The two scotions werc separated by a thivd class road which runs

through the village. |
A1l Louses in the A section were numﬂered with_tﬁe Ictter A preceding

thc nuaber for a pallicular house. S‘mlla;ly the D seLLlan was so numbercd.

. C
The suaber for cach hGUe‘ %35 muibuu wilh paint onlo o wall. Twe days ﬁCfc

i - eea Y L4,
Proctiun was done In five

N e R B
ssed for marking lhc houzes and bthe sovuda datla DRV R

2 I
i,

Gepeval Informalion

Thc'viglage of Tospurc is a section of Sumbrungu and lies § ks off the

o : et is 14 ks from Lhe capital Bolgatangza.
Bolgatsnga/Navrongo road to it porth, TU s 14 ke from tho cap z
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The settlement of the seattered type with individual houses separated by

long distances up to 1 .ke.-
The inhabitants here are all of Gfunshi extraétiqn aﬁﬂ.théy Sbeak'ﬁru§i.
Houses

There are aud houses %ith round huts and occassionally rectangular

rooms. They are roofed either with thatch or mud but very féwf&lﬂﬁiniuq;fbdfs;

Sources of V¥ater

The village which is about 3  ku' uses wa{er'from 1 bore holes sited

there. A few families rely on surface and well water, .
Agriculture

~The landscapce in Tampuro is a flal onc witlh large valleys vhich are ..
“ferfila and sre needed for cultivaling ricc, suliea corn, millet, groﬁndnut[
fo- 3 .

. PR T
LLENS Glie WaVZC.

The weople also cncouvase livestoch vearing and poultry keeping.
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hocounts

A ‘t_(i_:is'i_l of ¢ 77,500 was rocelved for the. data éollection and this was

‘used as followss

Al lovances for feld stuff ¢ 62,500
Fucl | 8,800

_ Statiopary . 6,200
Pencils ( 200)
VEr._as'er_s ( 10
| .Sha'rpher- : { 200)
Paint (5,400)
Clips ¢ 300)
Total - g 17,500
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P HLARCH_PROPABAL

ATHS 0F FiZ-BOHCL CHILbWCH TR -RUAAL- UPPEIEAST ARt

Yitle: TUTEITIONM, 5%

Principal lavestigator: Pr. f. RIKINACY

Co-Investimotorn: Pr. K. AFﬁﬂﬁjKLEHESU
M. Y. KIDG
r. E. E. K TakYl
Ura, L. b SHAGG#IA;»
fr. E. HAIRISOX
Hr. B. 0. RERHLDY
Wiss. 1. YAITEY
Technjcal Staff: Y. E. ABBD
#r. . CHANSAN
Collabrators: be. 1. EYGANO ( The Universiiy ot Fu?axﬁac)

.

br. @.H. GAKDAN Clegiopal ixlical officer, ulnistry of eslth)=
Hrs. K. AGRLE (Tntr;txﬂp Rivision, ﬁinistry of Hcaith)
e, J. ASEDEY {Rezional Rutrit;oq Bfflcer. ﬂlnistry of ﬂealth)

Durslion of project: 1 year

Project Datle of Cnuneﬂgesqgg: Julr, (090
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Thére ¥re various :'mt:r_itiona'l problems, particularly proteln-csloria
nﬁlﬁﬁtFl%foh~and'vl{aaln A deflciency, in Ghana as well a8 other developing
cbuntfiéé(ita};- In order to solve thesc probless some efforts sre belng made
"ty ‘health workers and rescaichers of the Ghana government and other
1ht¢fﬁ&t10ﬁaiTﬁrganizatlons. The prevalence of these nutritional disorders
varies ‘fn different parts of the country, e.g. it Is assumed that vitasln A
éﬁfidiéncy_and'aarésaus tend to occur in the northern parts more than in-
coast ercas(1). There are, however, few dala on the nutritional status of
the’péoble of ﬁoftherﬁ Ghana. This is because the condition fdr'cérrYlﬁg out
_ﬂl; sﬁ.rvi’:_y is severc: the northern paft of Ghan_a is about 400 to 600 ka froa
tﬁe'caéiial;'ﬁbcra. and research facilities there are not sufficient. A
hutritioﬁai'survey undertaken by Br. Shiruka (Nutrition Unit, NMIMR) in
Binaba, a village in the Upper East Reglon In 1309 indicated that the people
ha& quite low food intakes {4)., Therefore, it is expected that marginal
ralnutrition or certaln nutrifional disorders éay be provalent. '

In this study =e are going to 5uréey not only dletary Intakés, but also
.ahthroﬁoaetry_aﬁd”soﬂé biocheaical indices so that the nutritfonal status and
dtger udiritional'problcﬂs of pre-school chitdren in the study ares could be
idrfﬁér_éiirified?' The survey wili be carried out in Lz different-sessons to
;6ﬁb§re the nutritional status and the prevslence of specific nutritional

disorders during ihe pre- znd post-harvest seasons.
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- The alm of this study is to. invoqtigate the" nutritiunai staius and thu'
prevalence of puteitional dlsorders of the pre-sehool children in rural: Upper'
East Ghana through a dictsry survey, anthropoaetrih study and blood analysis

and to provide these data as base -tine reference for evaluating any future

fnterventions.

GENERAL OBJECTIVE -

{0 evaluate nuiritional status by blood annlysis,-diégary intake and

enthropoeetry.

SPEGIFIC_OBIECTIVES

(1) To investigaie Lhe prevalence of PEE through anthropometric studies.

(2) To deleralne scrua protein, albunin, rapid turnovep'prbteins { R8P,

transferin and preélbunin ) and vitanin & levels.

{(3) To scasure dictary intakes in order to-deter:iﬂe'thc dictary habits and

assess the.]evels of proteln, energy sad pro-vitanin A inihkes;
(4) To ascertain the extent of secasonal diffcrcﬁccé in the ?aranéters léasured.
In consultation with the regzional aed:cal offxéer and re#fon;l ﬁutrition'

officer, three rural coraunities in thc Upper East Reglon will .be chosen tn a

feasibility study. When stavting thc.study, the purpose and procedu:es-of the
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1

thisWit13611 b the nacessary: co-oparation and coaplisnce,

.(1)5$n{hro§6§atric study .

For ‘the anthropometric study, all the preschool children (0-Syears old)
fron the three comnunities will be measured. Their height, welight, skin fold
_gtrlcqps, subscapular and suprailiasc), circumferences of chest, head,
‘nid-upper arnm, tﬁjgh, #id-calf and abdomen will be measured. Callipers with
fixed pre#sufe will be used f0r1aeasuring skin fold. ~ These measurements will
be tékgn'three times by the ssme person and tho mean values recorded. The
data will bé compared with the National Centre for Health Statistic (NCHS)
Standardé:(EJ td_estlmate the level of growth. In addition, the prevalence

" of marasnus and kesshiokor will be checked using these records.

7 (2) Blood test

_For blood test, the sanples will be collocted from all the preschool
children of 3 to § years old in the three rufal_coaaunities. 1.0al of blood
will be collected into a microtainer., After collecting bloed, the ssample will
bé‘Eéffied %o the.ﬂéspital'at Bolgatangs and then hsematocrit will be
&éfernincd- fTha bicod will be centrifuged to separate the serum which will
' be kept ia. the hospital s freezer until 1t 1s transfered to the Hogucht
Institute !n our laboratery, total proteln (6) aibuain (7), vrealbusin (8,9)
transferin (8, 8} and retinol binding prctain ($) in serum will be

dete?hined fo invest1gate the relationship with the results of gnthropomeiry

snd protein and energy intakes. JSerum vitsein A will also be deteramined by

HPLO (10).

 (3) Dietary survey

“We:will. recrult 50 preachooi ch1!dren(3 5 years old) ln,ong comgunity.

-The-sauplins.procedure 3d0pted_yi11 be a random selection of sltarnate’
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‘héukaholds Hiih pteﬁchcoi childxﬁn. invcviixators‘wiii“#léltréach1h3uaa‘
earlyis.thy’ ‘morning before: hrenhtasi and follow thun unt!l the subjects £0 to
beﬁ to naanure the*r diotary lntske nll day ‘The diet«ry survey wiltl be
continued for 3 days for each subjecl. The welight of each’ ingredient and

water for cooking as well as thst of the cooked food nili be deterainﬂd. The.
meal dished out for esch Indlividual will he welghed before gnd aftcr eatlhé;

Through these records the intake of cach ingredient cah'he balcdlaﬁed.

Subsequently, the encrgy and nutrient intakes will he calculeafed fros foed

conposition tables(il, 12}.
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PROJECT COST

1) Reagent$
| These are available in_ihé unit.

Potasium sodfun tartrote 500z 3.200
Copper sulfete 5003 3,200
Potasiua iodine 25¢ 1,400
Serus prbtein standard 10=i 2,000
Sodiue hydroxide 500g 1,200
Potasiua cysnide 2%¢ 1,200
Haesoglobin standerd 1on) 1,000
Brom cresol green 253 1,609
Citrate acid 5085 2,000

~hgar(Paltigen plate) 100¢ 5,000

'Standard h@nan Serun 1.5al 15,000

Plasno protein standavd §.5m1 16,000
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ontrol serw» - - . R §fﬁ§ﬂ

Serur protein standard 8,503 8,808
Ethanol | Sl 14,088
L-ascorbic acid R 1ng 4.806”
Pyrogarol fi@qg: g,080

Potasiun hydroxide :sﬁog_‘ ' 1,400 .

gnb _total ¢ 89,000

(2) Stationary

These itéms hoave been providad by JICA,

flote books - 10p = 1,000
‘Rall-coint pen | iZF 1,200 o
Pencil - - Cate 1,000

Erasor : ; _Zﬁp ' 2,000

Seb_tolal ¢ 5,200
These are not aveilable fu the wnit.
10l disﬁosabic syringés 7 14w 5,008
Sal sanplc lube . 800p 7' *6;933'
| ~Sub total g 11,000

(3) Tfénsgort

This will be provided by JICA,
KHIRR - Polgatanga, 4 Lirips
@ 85/ka ¥ 1200 ke X 4 trips = 312000 312,000
| ~ Sub todal 312,000

{4) Overtisme alloyance
This %11 e ‘provided by JICA.
Hight sllomence = ¢ JUGGlluﬁitﬁ{/pctSQn.

21 days X & ypersons ¥ ¢ 2000 ¥ Z tipes
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. Babooe s b

e e et o 1t

fub totel s3SI

(5):lncenti¢ail_

These will be provider by J1gh
| Fsch 5ubjcct~anc soap! ¢ S5C. ). sod cpwwed! {9k g 148 )
€200 X 360 X 2 tines ¢ IpLI0GT
Salary_iu}'cbuk'
10,089 ¥ 2 tines & 7,040

tub tolsl g 1T9LERG:

(G) Eqﬁépﬁénl_
Thesérgréiavaiiabia iﬁ.téa unit,
Height neasuic (strdiomelor) 2
Goight scale 2
ﬂa]iipc?s _ z
Food scale £

Plastic plaic 59

bt )

" Measuring Lape

Total Budget ¢ L UTLAIW
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