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A period of acute dimrhoea in infants is often associated with anorexia and weight
loss. Catch-up growth is, therefore, necessary and this depends very much on the
type of food, in terms of nmutrient density, protein quality and digestibility, given to
the child. Fermented (F) and non-fermented {NF) maize—soybean porridges of
increased nutrient density were formulated and compared with traditionally
fermented maize-only porridge (P) for acceptability using mothers in peri-uwrban
Ghana as well as urban Nigeria as subjects. Subsequently, infants hospitalised in
paediatric wards for acute dimrrhoea, from the same communities in both countries,
were assigned randomly to one or other of the three porridges. Infant subjects in all
cases fell within the ages of 615 months. Complementary to regular breast-feeding,
infants could consume as much porridge as they wanted and their total daily
conswmption was interpreted as an indication of acceplance. Although mothers in
both the enviromments of Ghana and Nigeria rated P as more acceptable than F and
INF, no significant difference was recorded in the quantitative intake by infants of the
three formula groups. By adding enzyme-rich cereal malt flour (at the 1-5% level
by weight) as a viscosity-thinning agent to F and NF porridges, it was possible to
feed these porridges to infants at total solids concentration levels of 20-25% (wet
basis) which is approximately double the solid matter content of the P porridge.
Consequently, the daily nutrient intake by infants consuming F and NF porridges
was considerably higher compared to the P porridge group. It is concluded that the
concept of high nutrient density weaning foods is a feasible vehicle for an
improvement of nutrient supply to infants,

Introduction

Acute diarrhoea in infants is often associated reguire, in addition to breast milk, supplemen-
with a loss both in appetite and weight. Catch-  tary food to meet their expanding nutritional
up growth following such episodes is essential.  requirements. In tropical areas, foods used for
The type of food offered to the child for this weaning usually consist of cereal-based grucis
purpose is critical. Six to 12-month-old infants or porridges of low nutrient density. It is
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difficult for infants suffering from diatrhoea,
fed such diets, to catch-up rapidly. Indeed such
infants, more often than not, become victims of
nutritional deficiency diseases typified by pro-
tein energy malnutrition (PEM).

Black er af. (1984) and Barrel & Rowland
(1979, 1980} identified the high microbial load
including pathogens of infant formula porridges
as the primary causal agent of diarrhoeal
infection in tropical climates. To address the
problem of microbial quality of weaning for-
mulas i tropical environments, Noul er al
(198%a, b) and Mensah ef al. (1991a, b)
demonstrated the efficacy of lactic acid fermen-
tation as a route o microbiologically safer
products. Tt is suggested that the by-products of
fermentation can enhance the activity of infant
eut microflora and, in the process, suppress
colonisation by entero-pathogenic bacteria,
Mensah ef al. (1991b) list a range of nutritional
and other benefits of Ictic acid-fermented
formulas that recommend them not only for
infant weaning but, also in particular, for post-
diarrhoea feeding and rchabilitation. Nout er al.
(1989a} and Nout (1992, 1993} developed and
refined the method of inoculum enrichment
(‘back-slopping’) for accelerated natural lactic
acid fermentation of cereal-legnme blends
which, on reconstitution, yield acidic, low pH
{4.5) porridges. In challenge tests, such weaning
formulas have been shown to exhibit pro-
nounced inhibitory properties against diarrhoeal
and other pathogens including Salmonella
typhymurium,  Staphylococcus  aureus, Coli-
forms and members of the Enterobacteriaceae
(Nout er al, 1989b). The purpose of the
intercountry studies reported here was, there-
fore, to evaluate, through feeding frials in the
comtrasting environinents of Ghana and Nigeria,
{1} the acceplability of lactic acid-fermented
and non-fermented maize—soya weaning for-
mula porridges of high nulrient density by
mothers and infants; and (2} to assess the
performance of such porridges in terms of
macronutrient intake during primary recupera-
tive feeding of infants hospitalised with acute
diarrhoea in paediatric ward settings.

Materials and methods

Food preparation and analyses
Three types of porridges were involved in this
study, namely fermented {(maize—soya blend

plus malt-thinner) porridge (F), non-fermented
(maize—soya blend plus malt-thinner) porridge
(NF) and traditionally fermented maize-only
porridge (P).

Preparation of ingredients and formulations
Maize meal. Whole maize seeds purchased
locally in Accra, Ghana were cleaned and
milled into a fine meal at a commercial custom
mill. In Nigeria, clean maize seeds were milled
into a fine meal after hydrothermal precondi-
tioning and dehulling at the food processing
pilot facilities of the University of Nigeria,
Nsukka.

Sova bean meal. Clean dehulled (Nigeria) and
undehulled {Ghana) soya beans were Tirst
toasted in a hot air oven at 180°C to reduce
trypsin-inhibitor principles to an acceptable
minimum and impart a light brownish colour
and a mild toasted flavour. The toasted soya
beans were subsequently ground into fine full-
fat meal.

Malted ceveal nieal used in enzyme thinning of
porridge,  Maize (Ghana) and sorghum
{Nigeria) grain seeds were cleaned and soaked
overnight in excess tap water for §2-24h. The
soaked seeds were germinated at room lem-
perature (approximately 25°C) in the dark, A
regular regime of moisturisation was main-
tained to keep the sprouting seeds confinu-
ously wet. After 3 days of germination, the
green malt of maize was dried in the sun over
a period of 2 days to a moisture content below
10% wet basis. Sorghum green malt was dried
at 55°C i a forced air drier over a period of
[-21 o a moisture content below 5% wet
basis. The dried malt was either manunally or
mechanically derooted and cteaned prior to
fine milling into a convenient flour for
blending,

Muaize—soya bean blend. Maize meal and soya
bean meal were mixed in proportions of 4: |
(Ghana) and 7:3 {(Nigeria) to obtain the for-
mulation designaied as NF in the country case
studies.

Fermented maize—sova bean meal Dlend,
Maize—soya bean blend as specified above
was uniformly mixed with sufficient water to
bring the mash moisture content to approx-
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imately 50% wet basis, The wet mass was put
through the process of accelerated natural
lactic acid fermentation wsing the method of
back-slopping of Nout et al. (1989a) and
Nout (1992). Anaerobic fermentation was
conducted at 30°C. Recycling of 10% of the
preceding fermented batch into the next batch
served as an enrichment inoculum. Using
such enrichment starters, stable and reproduci-
ble products were harvested after 24-48h of
fermentation. In Ghana, the fermenied mass
was dried in the sun with regular periedic
stirring over a period of 2 or more days to a
moisture content below 0% wet basis. In
Nigeria, drying was carried oul in a cabinet
dryer at an operating lemperature of 355°C

over a period of 7h to a moislure content
below 5% wet basis. The dried fermented
stream was then milled in a hammer or
atteition mill to give the formula designated
as I

Fermented maize meal (Ghana). Maize grain
was washed and soaked in excess tap water for
48 h at room temperature. At the end of soaking,
the grain was drained and wet milled in a plate
mill into a fine wet mash. At a moisture content
of approximately 50% wet basis the mash was
fermented by anacrobic incubation for 48h at
room temperature. This fermented mash was
then boiled with five parts water as indicated in
Figure 1 under P.

F or NF-porridge

P-porridge

Bring calibrated quantity
of water 1o boil in a pot
with suitable handte.

v
Admix predetermined quartity of
maize-soy blend to form 20/25%
dry matier slurry, mix vigorously
and boil for 5 minutes.

X

Coo! porridge down to &
temperature of45-50-C.

Y

Admix 1-5% wi of malted
cereal meal and stir for
{enzyme incubation} period
of 15 minutes.

v

Boil enzyme-thinned gruel for
5-minutes with stirring and add
1-3% sugar by weight as
desired to sweeten.

hd

F/NF — porridge of
25% dry maltter.

Figure 1.

tise fermented maize of 50%

moisture content or paste a 1:1
ratio of dehydrated maize meal
and water info a smooth paste.

v
Boll 5-paris of water and admix
into paste. Stir vigorously to
obtain a lump-free, nearly
gelatinized gruel.

v

Place gruel over fire and boil
for 5-minutes with mixing.

A4

Admix a pinch of salt and
1-3% sugar by weight as
desired to flavour porridge.

h 4

P-porridge of 12%

dry matter.
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Fermented maize starch extract — ‘0gi’ or
‘Akamu’ (Nigeria). Maize sonked in excess
tap water was drained after 48h and wet
milled into a fine meal. The meal was wet
sifted in & 40-mesh sieve to yickt an impure
maize starch extract. Following 36h sedi-
mentation and fermentation of the starch
extract in & vessel, water was decanted, the
starch recovered and dried in a cabinet drier
at 55°C to a moisture content of below 5%
wet basis. Fine milling of the dried exiract
gave a product traditionally called *Ogi’ in
West Africa or ‘Akamu’ in the region and
designated P in the Nigerian section of this
study (Adeyemi & Beckley, 1986). In Nigeria,
1.9% {w/w) palm oil, 2.5% (w/w) sucrose and
2.0% {(w/w} glucose were added to increase
the energy content of P,

Porridge preparafion. Figure | profiles the
scheme for porridge preparation used in the
study for the three types of porridge under
investigation,

Chemical analysis
In all cases, duplicate samples were analysed
and the means of data were reported.

PH. A mixture of 10g of dry sample and 90 mli
of distilled water wus prepared in a high speed
blender/homogeniser. The pH was determined
by using a pH meter.

Dry marter. Dry matter was determined by
weighing out a | g sample (to | mg accuracy).
The weighed sample was dried in a hot air
convection oven (105°C) over a period of 3h
with regular periodic weighing until the dry
matter attained bone-dry condition  that
became weight-invariant in three successive
weighings,

Crude protein. Organic nitrogen was deter-
mined by the micro-Kjeldahl method as descri-
bed by Egan et al (1981). Crude protein was
calculated as N X 6.25.

Ash, fat, fibve and minerals. Analyses for ash,
fat, fibre and minerals were performed in
accordance with the procedures of the UK
Ministry of Agriculture, Fisheries and Food
(1973) Manual of Analytical Methods for Agri-
cultural Marerials.

Energy conversion coefficients employed. In all
calculations involved in the analyses, the caloric
energy content of plant proteins was approxi-
mated at 16.7kJ, that for fat was 37.6kJ and
that of granulated sugar was 16.7kJ.

Microbivlogical analysis

in all cases, duplicate samples were analysed
and the means of data were reported. The
products made in Ghana were tested as fol-
lows. Plate counts of microbial florg of sam-
ples were made after serial dilutions in pep-
tone physiclogical salt solution (PPS). Plate
count agar {Oxoid CM 325) was used for
total counts, oxytetracycline glucose yeast
extract agar (OGYE, Oxoid LM 545) was
used for yeasts and moulds violet red bile
ghicose agar (VRBG) was used for Enter-
obacteriaceae and de Man Rogosa-Sharpe
agar (MRS) was used for lactobacithi {Merck
10661).

Evaluation of acceptability of porridges by
mothers

Selection of subjects. Antenatal and neonatal
mothers (not related to the population of
hospitalised infants) were engaged as subjects.
A total of 40 mothers were involved in
acceptance testing in the Maamobi Polyclinic in
Accra Ghana. In Nigeria, the number of
mothers involved was 20 at the University of
Nigeria Teaching Hospital, Enugu.

Preparation of samples. The (hree types of
porridges  were prepared as  described
previously.

Preference test protocol. Paired preference and
descriptive tests (Jellinek, 1985) were con-
ducted in order to evaluate the acceptability of
the porridges. Each subject received, on three
separate occasions, a set of only two different
porridge samples. Retasting was atlowed. In
Ghana, two simple responses were asked of the
subject, namely (1) to describe the taste of each
sample and (2) to indicate which sample was
preferred. The coding of the total of six samples
administered to each subject, as well as statis-
tical evaluation (two-tailed r-test), was as rec-
ommended by Jellinek (1985). In Nigeria,
subjects were asked to give their opinion on
colour, flavour, texture and overall acceptability
of the three porridges. Hedonic rating scales
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were converled to numerical scores, i.e. one
point for ‘most disliked’ and seven points for
‘most liked’. The unrelated ' -test (Snedecor &
Cochran, 1980) was used to assess the sig-
nificance of the data. Because some of the
subjects were not literate, the questionnaires
were completed by interviewers. Where neces-
sary, questions were (ranslated into local lan-
guages or dialects to ensure that the subjects
understood them.

Feeding during acute diarrhoea in hospital
paediatric wards

Selection of subjects. The subjects involved in
this study consisted of male and female infants
aged 6-15 months who were admitted and
hospitalised for acute watery dirrhoea as
defined by De Mol er al. (1983), at the
paediatric wards of the previously mentioned
institttions.

Inclusion criteria for subjects engaged in the
study were specified as follows: (1) the attend-
ance of the patient and mother at the clinic
teading to admission is voluntary and unsoli-
cited, (2) the patient’s age bracket is 6-i3
months, (3) the patient must be already used to
supplementary feeding, (4} the patient must
satisfy all criteria for acute diarrhoea and (5) the
onset of diarrhoea prior to admission must not
exceed [0 days.

Specific exclusion criteria for subjects were
also defined as follows: (1) infants with persist-
ent diarrhoea lasting more than [4 days, (2)
infants with congenital or hereditary defects and
(3) infants afflicted with chronic debilitating
ailments,

Description of population. At admission, the
mean recorded ages of the infants involved in
the case studies were 10 {(Ghana) and 8 months
(Nigeria). Sixteen infants were involved in the
Ghanaian study consisting of eight males and
eight females. On the Nigerian side, there were
24 infants consisting of 13 males and 1!
females. Most subjects (15 out of 16 in Ghana
and 23 out of 24 in Nigeria) were still breast-fed
with additional solid feeding at the time of the
study. Using weight for height as a measure of
nutritional status, approximately 25% of all
subjects were shighily malnourished (w/h =
70—80%). Seventy-five per cent of the subjects
were normat and above normal in respect of
weight for height. The recorded age at which

supplementary feeding was started varied from
2 weeks to 7 months. No national patterns were
apparent.

In all but one (orphan) instances, it was the
biological mother who brougiut the child to the
hospital and attended to i{. The recorded mean
age of the mothers was 26 years. The mean
number of children of each mother involved in
the study was 3.0. The educational attainment of
all the mothers was low. Most mothers worked
as petty traders and shared, with their husbands,
the financial burden of child up keep.

In general, the subjects had already received
medication {in the nature of oral rehydration
solids (ORS), paracetamol and/or chloroquine)
prior to admission. In general, the medicationes
prescribed and administered to all the infants
was the same consisting of ORS, paracetamol
and chloroguine. Less than 10% of the subjects
had intravenous infusion. Less than 5%
received prescribed doses of antibiolics.

Protocol of feeding. The three types of porridge
(F, NF and P) previously described, were
prepared once {Nigeria) or tlnee times (Ghana)}
daily and administered, for each patient, from a
designated thermos flask. The subjects were
designated as F group, NF group of P group,
depending on the type of porridge fed the
patient. The allocation of subjects {o the feeding
groups was at random, Each subject was fed
from his/her exclusive measuring cup. The
porridge was weighed prior to and again after
feeding. The amount consumed was recorded as
the difference.

Feeding commenced immediately after initial
correction of fluid balance and as soon as the
child was able to take food by mwouth. The
experiment did not interfere with the administra-
tion of prescribed medication such as antibiotics.
A little fruit was allowed. Mothers were encour-
aged to continue breast-feeding. Beyond these
specific caveats, all macro nutrient feeding was
excluded. Porridge was made available to the
children in excess quantities for ad [ibitum
consumption. The follow-up period in each case
was continued until diarrhoea ceased. This was
defined as 3 consecutive days without diarrhoea.
Because it was not always possible to keep the
infants in the hospital for an extended length of
time, they were often discharged after only tor 2
days without diarrhoea. In Ghana, the child was
returned for check-up 1 week after discharge,
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Fvaluation of acceptability. For each type of
porridge, the weight consumed voluntarily on a
daily basis was recorded and inlerpreted as an
indication of acceptance.

Evaluation of performance (nutrient intake).
The daily intake of energy and protein for each
individual was calculated on the basis of the
weight of porridge consumed and its chemical
composition. The unrelated ¢’ -lest {Snedecor &
Cochran, 1980) was used to assess means and
their respective standard deviations for statis-
tical significance.

Results and discussion

Chemical and microbiological properties of
candidate porridges

Tables 1-3 summarise the range of factorial
attributes of porridges that were measured.
Table | shows that laclic acid fermentation of
the maize-only and maize—soya blend at

Tuble 1. Dry matter and pH recorded during laetic acid
fermentation of maize and maize—soya blends (Ghana)

Dry matter pH after
Test bateh (50 wet busis) Sfermentation
Maize ('P") 494513 3.4-3.6 (after 48 h}
Maize-Soya (‘F’) 58.3-60.0 4,042 fafter 24 h)

it = < samples; duplicate analyses.

Tabie 2. Microbial counts in the maize—soya blend (*F")
alter 24 h fermentation, prior to porridge cooking

Table 3. Microbial counts (CFU as log,, N/g) of three
cooked porridges (F, NF and P) ready for consumption

Total agrobic

Porridge mesophilic Eniero- Lactic acid
npe bacteria hacteritaceae bacteria
F 39-42 <t 3.9-4.1
NF 37-55 <i.7 <27

p 4.9-5.5 <1.7 4.8-5.1

i = 6 samples; doplicate analyses.

50—60" moisture content wet basis resulted in
an acidic pH (3.4-4.2) over a period of only
1-2 days.

Tables 2 and 3 show that during lactic acid
fermentation of maize-only meal or starch-
extract or maize—soyabean blend, the number
of Enterobacleriaceae fell drastically while
those of lactic acid bacteria and  yeasts
increased. Cooked fermented porridges (F and
P) still contained measurable numbers of lactic
acid bacteria. This study confirms earlier
reports to the effect that lactic acid fermenta-
tion imparts, in the poridge environment,
attributes of robust safety and stability against
infection by diarrhoeal and other pathogens
{Mensah er al., 1991h; Svanberg et al,, 1992;
Nout, 1994),

Tables 4 and 5 profile the pH, dry matter,
energy, protein and mineral conlents of all
three porridge types involved in the study. F
and NF exhibit evident nulrient density super-
iority over P. The energy content in Nigerian
P was closer to that of NF and F due to the

Table 4 Chemical composition of porridges us
administered in Ghana®

Calony
Joriming
wifts
Media Type of microorganism {log; Nie)
PCA Total aerchic mesophilic bacteria 9.2-9.6
OGYE  Moulds <17
Yeasts 6.5-8.0
VRBG  Enterobucteriaceae <17
MRS Lactic acid bacteria 9492

n = 4 samples; duplicate analyses.

Dry muatter Critde
Type of (50 wet Frergy protein
porridge pH hasiy) (RIZ100gy  (g/100g)
F 4.20 22,10 416 3.06
NF 6.20 22.80 430 314
P 3.5 g.50 1608 ¥

“In Ghana, no attempt was made to supplement with
mineral mix or vitamin mis, sweeten with sugar or adjust
energy and viscosity by admixing fat.

“n = 6 samples; duplicate analyses.
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¢s administered in Nigeria®

Ll

Chemical and mineral compositions of pornid

Table 5.

Minerals (mg/100 z)

Ash

(g/100g)

Crude fibre

Fat
fe/100g)

Crude protein

&

Energy
(KJ/T00 2)

Dy matter

(% wet basis}

Paorridge
vpe

Cu  Zn Fe

Ca

Na

{e/100¢)

(e/i00g)

18.6 2750

20.7

1.6
1.9
1.5

92.1  265.6

3111

7.0

0.34
0.45
0.07

0.40
0.41
010

1.92
1.85
1.10

348
301

0.64

10,1 194 4655
12.8

319.2
255.1

3100 789
3457

[ )

Lan

©l
Lo}

i

o

19.27
12,96

2230

10.1

395

10.4

2

eria porridges were supplemented with commercial mineral mix. B-complex and C vitamins, sugars (4,.5% w/w) to enhance sweetness and fat (1.9% wiw) was added to

adjust energy and viscosity. WHO (1983) standards were targeted.

n = 6 samples: duplicate analyses,

“In Nig

addition of fat and sugars. In Ghana, no
additions were made to P. In many instances,
the protein concentration of F and NF can be
three to five times as much as that of P. The
energy and dry matter concentrations are
1.5-2.5 times as much as that of P.

Acceptability of porridges by mothers

Tables 68 present the results of descriptive and
paired-preference tests conducted with the
mothers, Traditional fermented porridge (P),
either as whole-maize porridge in Ghana or as
pattial maize starch extract (Ogi or Akamu) in
Nigeria, is preferred by mothers over both F and
NF which are legome enriched, Although the
actual feeding teials on the infants themselves
suffering from acute diarrhoea (Table 9) may
not mirror significant levels of differential
aggregate intake of F, NF and P porridges, the
mother’s preference is an important force to
reckon with when it comes to the choice of
which particular formula is to be fed to an
infant.

Preference for the traditional fermented cer-
eal porridge is likely to dervive from long-
established habits in both Ghana and Nigeria
of feeding P to infants. Mothers who make the
choice were themselves raised on this same
formula., There is also a clear preference
among both the Ghanaian and Nigerian sub-
jects for NF over F suggesting that, by itself,
the ingrained culture of feeding fermented
gruel by mothers was not sufficient to give the
advantage to F. Comments by these mothers
suggest that F is associated with a sharp after
taste in the mouth that is particularly objec-
tionable. Relative to NF, Table 8 shows that F
was rated significantly lower in all four attri-
butions assessed, namely colour, flavour, tex-
ture and acceptability.

Table 6. Prescription of porridges by Ghanaian mothers

Type of porridge Good Fair Unaceeptable
F 4 6 44
NF 29 6 19
P 53 2 0

“Figures represent total number of mothers who registered
the response indicated about a particular preduct,
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Table 7. Preference tests of porridges by Ghanaian methers

Sample code score Sample description Preference
F Fermented maize-soya blend 2.5¢
NF Non-fermented maize-soya blend 15.0

P Traditional fermented maize only porridge 215

“Higher scores indicate preference; differences between aggregate preference scores are significant {P < 0.00) {(n = 40).

Feeding during acute diarrhoea

Acceptability. Table 9 summarises the data
collected from monitoring the intake of wean-
ing food by the infants during admission. The
mean daily food intake of porridges F, NF and P
recorded for diarrhoeal infants in both countries
did not show significant differences although in
Ghana there was a non-significant trend
towards F > P > NE Considering that the
weaning foods were taken voluntarily in addi-
tion to breast milk, this indicates that all three
types of porridge were equally well accepted by
the infants. Lorri (1993) appears to confirm the
trend that the sour taste of lactic acid-fermented
porridges can have an enhancing effect on the
appetite of sick infants.

Performance. In all cases, recorded values of
daily energy and protein intake were in the
rank order of F > NF > P. This was also the
casc for daily intake on a body weight basis,
except for the energy intake in Nigeria. This
is explained by the enrichment of porridge P
with fat and sugars. These data show that
compared to (traditional-type porridges, the
high-nutrient-dense porridges F and NF can
serve as suitable vehicles for improved mac-
ronutrient supply. It should be noted that the

total nutrient intakes as portrayed in Table 9
fall far short of stipulated (Cameron & Hof-
vander, 1983; WHO, 1985) requirements. This
means that even in the more concentrated
form of F and NF, at best only one-third of
the energy and approximately one-half of the
protein requirements can be supplied by what
the sick child is able to consume. It is in this
manner and for these reasons that for infants
in the age-group of the study, cereal-based
porridges should function in the role of sup-
plements {o breast milk in particular in the
circumstances of acute diarrthoeal or other
infections. According to Chandra (1982),
some 50% of the caloric requirement of
infants in this age group should be met from
breast milk in normal health. When famished
by acute diarrhoea, the need for enhanced
feeding by mobilising all available resources
becomes even more compelling because the
ideal therapy should provide sufficient nutri-
ents to satisfy an increased demand induced
by illness as well as the demand for catch-up
(WHOQO, [989). Given the earlier mentioned
observation from the admission records of
this study that most infant subjects were still
breast-fed at the time they became involved
in the study, it can be inferred that the

Table 8. Description of porridge quality attributes and acceptability by Nigerian mothers

Cuality attribute F NF P

Colour 4.25 = 0.55" a" 605 + 0.29b 7.00 + 0.00c¢
Flavour 275+ 049 645 £ 0.15e 6.45 £ 0.21e
Texture 2.20 20.48f 6.55 + (1L.18g 6.80 + 0.t6h
Acceptability 1.85 = 0.d4i 6.20 + (.44 6.10 + 0,49}

“Mean = SD (n = 20.).

PEor each auribute, scores with different labels are significantly different (f-tests P < 0.01).
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8.0« 0.5G

{mean &= SD)
357 = 22A
1330 £ 206C
2.70 = 04F
6.9 £ 0.5}
193 + 307
0.4 £0.06L

Tvpe of porridge (Nigeria)
tn = 24}
NF
{mean = SD)
333 £ 16A
1425 + 193BC

11.38 = 1.8E
8.5 +£0.9G
6.9 +0.21
207 £ 28]
17403

7.9 = 08G
8.0+ 081

204 = 27J
1.9 £ 0.2K

tmean = SD)

339 £ 18A
1633 = 214B
1540  1.3D

eria for acute diarrhoca

o
=)

(mean = S$D)
270 + 9la
447 + 153¢
2.86 % 1.0¢
10.8 £ 2.4f
8.0+ 04g

36 % 19
0.4 £ 0.11

(n = 14}
NF
frmean = SD)
883 + 555bc

6.53 £ 4.1de
9.8+ 2.6f

T4 %030
119 = 75
0.9 + 0.6kl

Type of porridge (Ghana)
208 = 130a

83038
1.3 £ 0.6k

356 = 155
1463 % 637b
10.91 + 4.8d

176 + 771

y and protein intakes of infants hospitalised in paediatric wards in Ghana and N
{mean = SD)

4

ight (kg)

Body wei

Energy intake (kJ/kg body wt/day)
Protein intake (g/kg body wt/day)

“For each attribute, scores with different labels are significantly different (f' fesr: £ < 0.01).

Intake, age and body weights
Mean daily food intake (g)
Daily energy intake (kI)
Daily protein intake (g)

Table 9. Food, ener
Age (months)

general nutritional regime of the subjects dur-
ing the study was satisfactory.

The experimental design did not allow any
conclusions to be drawn regarding the effect
of the different porridges on the rate of
recovery from acute diarrhoea. The uncon-
trofted extent of breast-feeding, as well as the
social factors affecting discharge from the
hospital were major confounding factors.
Generally, patients recovered sufficiently to be
discharged in only 2-3 (Ghana) and 4-5 days
{Nigeria). This time frame of recovery just
did not allow a sufficient observational span
to establish a convincing performance hier-
archy of porridge type based on recovery rate
as a sole criterion,

In real terms, considering the practical
logistics of admission/discharge processes in
African hospitals and dispensing with the fine
technicalities of computed means across sev-
eral subjects, Ghanaian infants were dis-
charged after 3 days and Nigerian infants
after 5 days of hospitalisation irrespective of
the porridge type fed to the patients. Tt is not
immediately clear from the data why Gha-
naian infants were discharged so much faster.
However, it is likely to be related to the local
demand pressure for available hospital bed
space and the commitiment on the part of the
hospital adminisiration to satisfy as many
urgent cases as possible. Beyond the crisis
point of hospitalisation, patients are often
discharged more in the acknowledgement of
evidence of more wgent needs for the hospi-
tal beds they occupy and less as a reflection
of an objective assessment of a patient’s
absolute need for the attainment of a state of
complete recovery. In addition, Ghanaian
mothers having to stay with their child at the
hospital requested an early discharge so as to
enrable them to resume their domestic tasks. If
the figures are considered against the per-
spective of these supervening exigencics, the
need for much larger samples of contexts as
well as patients and for more structured
experimental settings than the present arrange-
ments have allowed become apparent and
compelling if the impact of the poriidges on
the state of health and nutrition needs to be
studied.
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