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ABSTRACT

One hundred samples of feeding-bottles were collected from infants and young children coming

to four clinics in Addis Ababa, from November, 1996 to April, 1997. Information on sex, age,

number of bottles used, educational status of the mother and ingredients of bottle content were

collected through interview. The bacteriology of these samples was analysed using standard

microbiological techniques.

The analyses showed that all the samples had heavy bacterial contamination, the mean count being

in the levei of 107 c.f.u/ml. Only 17% of the samples had count l'O6 c.f.u/ml. The two most
*

commonly encountered bottle contents (cow's milk and cereal blend) were the most heavily

contaminated. About 52% of the milk and 93% of cereal blend had count more than 107 c.f.u/ml.

The contamination level was found to be affected by ingredients of bottles used and educational

status of mothers. About 90% of the samples prepared by illiterate mothers had count over 107

c.f.u/ml. The percentages for elementary and high school educated mothers for the corresponding

load were 85 and 79,respectively.

Three hundred and sixty-nine bacterial isolates, grouped into 12 genera were identified from the

bottle content. Thirty-seven per cent of the samples had 3 isolates, whereas 21% and 16% of the

samples were contaminated with 4 and 2 isolates, respectively. The dominant organisms were

coliforms (34%) followed by Staphylococci (28%), Bacillus spp. (19%) Micrococcus spp. (14%)

and other (3%). Three isolates of Salmonella spp. of the same serogroup were also identified.

Cow's milk harboured 219(59%) of the isolates followed by gruel made of cereal blend(16%).

A total of 30 factory-produced weaning foods (product A, B and C), and 20 of the two most

frequently encountered home-made bottle-contents (cow's milk and cereal blend) were prepared

at home by mothers under close supervision. The bacteriological analyses of these foods showed

that only 30% of the factory-produced weaning foods had bacterial count over 102 c.f.u/ml(g). The

count from the two home-made bottle contents was also low; only 15% of the samples had

bacteria 102 c.f.u/ml. These signifies that food handling and the gap between consumption and

preparation must be important in this regard. The organisms isolated from the above 50 samples

were Bacillus spp., for they were the only organisms that could tolerate the heat treatment.

The growth potential of Salmonella sp. in products 'C' and cereal blend was determined. It was

found out that it reached to a level of 107 c.f.u./ml(g) in 12 hours and 10s c.f.u/ml(g) in 16 hours.

If weaning foods have initial contamination of 103 c.f.u./ml (g) (which by itself is beyond the

threshold level for infants) it reaches to unacceptably high level within 8 hours (10G c.f.u/ml(g)).

vi



In order to intervene with food borne diseases of infants and children, mothers must be taught of

food safety principles. Increasing the number of bottles used to feed infants to three or more could

also be helpful in reducing food borne bacterial contamination. More important is teaching and

encouraging mothers to consider the use of fermented food products as alternatives, which are

cost-effective means of reducing bacterial pathogens in weaning foods.
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1. INTRODUCTION

Children constitute a large proportion of the world's population , i.e. 31.7%(WHO, 1995 b).

Over 44% of the African population are children under the age of fourteen (WHO, 1995 b); and

46.1% of the nearly 53 million Ethiopians are children in the age of fourteen and below (WHO,

1993). However, between 12 to 13 million infants and children of the world die each year before

they reach their fifth year, many of them during their first year of life (Motarjemi et al., 1993;

WHO, 1995 a).

Based on the data collected in 1990, the World Health Organization estimates that the cumulative

risk of dying before the age of 5 years for Ethiopian infants and children is 220 per 1000 live

births (WHO, 1995 b). In a one-year follow-up study in the Butajira project, Shamebo et

la.,(1993) raised the death rate of Ethiopian children under five month of age to 293 per 1000,

while infant (0 - 11 months old) mortality rate was 136 per 1000 live births.

Child morbidity is also a major global problem, especially in the developing countries. One of

the most common child morbidity in these countries is Diarrhoea. This illness has great potential

to expose the sick child to other secondary health complications, and ultimately to death if not

properly managed. This happens through various ways: faltering the growth of the child,

dehydration , malnutrition, anaemic and making the child susceptible to other bacterial and

parasitic infections such as malaria (Bhutta et al., 1996).

Almost all the pathogenic organisms that cause diarrhoea get their way into the gastro intestine of

the infants via oral route. Though the sanitary conditions in which the infants are found have

1
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important role in the acquisition of these pathogens (Baltazar et al., 1993), it is by far the

weaning foods and the way they are handled and fed that play the significant role.

The objectives of the study were, thus, to determine how exposed infants in Addis Ababa are to

contaminated weaning foods, and to what degree can certain weaning foods support the growth of

bacterial pathogens. The microbial load of ready-to-consume feeding bottle contents made

available to the infant/child and that of locally manufactured weaning foods were assessed. The

relation between bacterial contamination of weaning foods and ;the ingredients on one side and the

level of education of mothers on the other were determined. Finally the growth potential of

Salmonella test strains in home-made and manufactured weaning foods were evaluated.
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2. LITERATURE REVIEW

2.1 Infant Mortality and Morbidity due to Diarrhoea

Of the huge infant morbidities, diarrhoeal diseases are the second commonest illnesses next to

respiratory infections (Motaijemi et al, 1993). While Kumate and Isibasi (1986) estimated the

number of annual children's diarrhoeal episode to be 0.75 billion, Motaijemi et al. (1993) raised the

figure to about 1.5 billion. After analysis of a ten-year publication of reviews and articles, Bern et

al. (1992 ), however, limited the annual diarrhoeal episodes to 1 billion.

The majority of these incidences occurred in the developing world. Kumate and Isibasi (1986)

stressed that in the last twenty-five years, all the important epidemic out breaks have occurred in

third world. Further evidences from Guerrant et «/.(1986) and Lee et «/.(1995) strengthen the above

notion. While the former authors put the annual illnesses experienced by a child in the developing

world to 3-9, the latter authors claimed that a child in the Sub-Saharan Africa suffers an average of

four to five episodes each year. This last rate was in agreement with the finding of Claeson (1988),

who reported the same rate in the case of Ethiopian children.

A more comprehensive analysis of the magnitude of the global problem of diarrhoeal diseases

(from 1980 up to 1990) was conducted by Bern et «/.(1992). According to these authors, veiy high

rates occurred among poor cliildren in Latin America, where under-two-year olds experienced 10 or

more episodes per year.

The mortality rate of children due to diarrhoeal diseases is veiy high. Tire World Health

Organization (1995a) estimates the percentage infant mortality associated with diarrhoea to be

24.7%. Motaijemi et «/.(1993), estimated that over 3 million children who had been suffering from

3
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dianhoea died in 1990 alone. This figure matched with the estimate made by Bern et «/.(1992), 3.3

million deaths per year. The rate in the Ethiopian children under the age of five is alarming, being

in the range of 24 to 62% of all deaths, varying from region to region and from season to season

(Claeson.,1988).

2.2. The Etiologic Agents of Infantile Diarrhoea

A good number of researches world-wide have been devoted to determine the etiologic agents

responsible for diarrhoea of infants and young children. Hulian et «/.(1991) undertook a two-year

etiological survey of acute diarrhoea in children aged 0 - 3 5 months in five countries. They studied

a total of 3640 cases of diarrhoea and 3279 age- and sex-matched controls, and found out that 68%

of the cases and 30% of the controls harboured enteric pathogens. The four most commonly

detected pathogens in all the five centres were Rotavirus (16% of cases, 2% controls), Shigella spp.

(11% of the cases, 1% controls), enterotoxigenic Escherichia coli (16% of the cases, 5% of

controls), and Campylobacter jejuni (11% of the cases, 7% of controls). These authors found

striking pattern of the prevalence of the first two enteric pathogens among diarrhoeic children:

Rotavirus was commonest among 6 - 1 1 month olds, accounting for 20% of all cases in this age

group; Shigella spp. were commonest among 1 2 - 2 3 month old, accounting for 22% and 2 4 - 3 5

months accounting for 27% of the cases in the respective age group.

Different strains of E. coil associated with infantile dianhoea were also isolated from Ethiopian

childeren (Aberra et al., 1995;Sullivan et «/., 1994)

Teka et al. (1996) identified 11 factors which were significantly associated with dianhoea - related

deaths of children in Bangladesh, of which Shigella jlexineri infection was one. Added to the list

are pathogenic bacteria such as Aeromonas spp, Salmonella spp., Sti-eptoccus spp., Pseudomonas

4
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spp., Yersinia spp., Vibrio Cholera, Staphylococcus aureus, Bacillus cereus, Clostridium spp.

Parasitic protozoa such as Giardia latnbia, Entamoeba histolitica and Cryptosporidium spp. are

also recognized as etiological agents of child diarrhoea (Brain and Cleary, 1991; Candy, 1995;

Griffiths and Keuch, 1992; O'Ryan et al, 1992; and Sansonetti, 1992). Enteropathogenic virus such

as Norwalk-like viruses, enteric Adenovirus (Gueirant et «/.,1986) and the newly recognized

Picobiranvirus (Candy, 1995) are part of the list.

2.3Weaning Foods and Risk of Diarrhoea

It is an acceptable practice that when the infant reaches 4 - 6 months of age, breast milk must be

supplemented, and later replaced by appropriate foods. However, with the introduction of weaning

foods, which in many countries are prepared under unhygienic conditions, the risk of getting

foodbome dianhoeal pathogens by the infants has increased (WHO, 1989). Brown et «/.(1989) and

Popkin et al. (1990) revealed that the addition of even water, teas, and other non-nutritive liquids to

breast-milk doubled or trippled the likelihood of diarrhoea; with supplementation of additional

nutritive foods or liquids, the risk of diarrhoea further increased significantly.

From a rural community - based study of diarrhoea in relation to the feeding patterns of infants,

Mondal et al. (1996) found out that early weaning was associated with an incident rate ratio of 3.02.
There is a general agreement between the views and findings of different authorities that incidence

of diarrhoea is highest at the second six months of life - the age which coincides with introduction

of weaning foods - and declines with age (Bern et al ,1992; Brown et al., 1989); Motarjemi et al.,

1993)

The most important attribution for increasing dianhoeal incidences with the introduction of

supplementary foods is the contamination of the food with enteric pathogens. A study of traditional

5



weaning foods in Bangladesh showed that 41% of the samples served to weaning-aged children

contained E. call (Black et al.., 1982)- the organism which produces up to 25% of all diarrhoeal

episodes of the developmg countries (Motarjemi et al..,1993).

Van Steenbergen et al. (1983) reported that out of 214, samples of children's dishes they

investigated, 62% contained more than 10 c. f. u. /g Enterobacteriaceae, and 44% of them were

unsafe for consumption as they contained more than 104 c. f. u. /g Enterobacteriaceae. Twelve per

cent of the samples from the same study contained 10 c. f. u. /g S. aureus. After analysing 261

samples from 17 countries, Becker et «/.(1994) reported that 50% of infant formulae based on milk

and other weaning foods were contaminated with B. cereus. A good number of other authors have

also dealt with gross contamination of weaning foods by pathogens ( Henry et al. , 1990; Iinong et

al, 1989; Mensali et al.,1990).

There are many reasons for such conatminations. Raw ingredients and water used to prepare food

can be the source of contamination. Inadequate cooking, the duration, and conditions of storage are

also important in rendering the food unacceptably contaminated. For example, Odugbemi et al.
(1993) detected fecal coliform contamination up to 2400 c.f.u / ml in 31.3% of Ogi samples

(fermented cereal weaning food in Nigeria) despite initial low pH (3.6). In their investigation of

bactrial contmination of weaning foods, Henry et al. (1990) also noted that multiplication of fecal

coliforms occurred when there was a delay of more than four hours between preparation and

consumption of food.

Containers and utensils used in the preparation of foods may serve as the source of contamination.

In this regard, Elegbe et «/-(1982) isolated eight pathogenic bacterial strains from ready-to-be-

used infant feeding teats. Like wise Ghuliani and Kaul (1995) isolated E.Coli in 72% of the

6



samples from 100 houses. Zeleke and Hailesellassie (1992) also isolated more than 13 enteric

bacterial pathogens from feeding bottles in Addis Ababa.

Bottle-feeding is the most important route in exposure of infants to diarrhoeal pathogens. Jellife

and Jellife (1982) emphasized that diarrhoeal diseases due to enteric infections is the main killer

of bottle-fed babies. Studies conducted in Ethiopia regarding bottle-feeding showed the same

result (Gebresellasie et al.,1986). The former authors attributed this to be predominantly due to

the difficulty of, or impossibility of keeping liquid foods from becoming contaminated culture

medium.

Mohamood et al. (1989) compared the relative risks of hospitalized diarrhoea among feeding

groups in Basra city, Iraque. They found that exclusively bottle-fed infants aged 2 - 3 months

and 4 - 5 months had respectively 54.7 and 36.9 times more chance of getting hospitalized

diarrhoea than their counterparts who were exclusively breast-fed. The opinion that breast-
feeding protects the infant from various infectious diseases, including diarrhoea, is also

supported by the findings of Brown et al. (1996).

A number of mechanisms may operate in breast feeding to reduce the frequency of diarrhoea. In

the first place, breast-feeding reduces the chance of exposure of the infant to enteric pathogens

transmitted by contaminated foods. Secondly, breast milk offers anti infective substances to the

infant. Dolan et al. (1989) studied inhibition of enteropathogenic bacteria by human-milk whey

in vitro and observed that 9 strains of Vibrio cholerae, 8 strains of Shigella, 5 strains of

Salmonella and 10 enterotoxigenic strains of E. coli were inhibited by human-milk whey.
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