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1.0 Introduction 

 

Malnutrition is a global burden. More than 800 million people are undernourished. In the 

developing countries 150 million children are malnourished. Malnutrition is rarely caused by 

a single factor such as drought, famine, conflicts and war. The causes are complex and 

interacting with each other. In sub-Saharan Africa the major contributing factors are poverty 

and low socio-economic status with low levels of education, poor sanitation and limited 

access to health services and high levels of infectious diseases. In addition, numbers of studies 

have found that infant feeding- and caring practices also affect young children’s nutritional 

status. UNICEF has developed a conceptual framework on the causes of malnutrition, where 

malnutrition is the outcome of basic, underlying and immediate causes. The above mentioned 

causes fits into this framework (1,2,3,4,5,6,7)   

 

The number of malnourished children world-wide is declining. Globally, the prevalence of 

stunted children has fallen from 47% in 1980 to 33% in 2000. However, this trend is not 

similar in all regions. In fact, in sub-Saharan Africa the number of malnourished children has 

increased from 1990 to 2000. This may be due to a rapid population growth and a devastating 

effect of the HIV/AIDS epidemic (6). Madagascar is among those countries with an increase 

in undernourished children. In 1983-84 Madagascar had 33.8% stunted children while in 1997 

the prevalence had increased to 48.3% (8,9). 

 

There is a relationship between malnutrition and mortality. WHO has estimated that 

malnutrition is associated with approximately 50% of the child deaths in developing 

countries. Every year about 11 million children die due to preventable diseases such as 

diarrhoea, malaria, respiratory infections and measles (2). Studies have shown that 

malnourished children are more likely to fall ill and die from these common childhood 

diseases than well- nourished children. The interaction between inadequate intake of food and 

frequent infectious diseases are often referred to as the vicious cycle. A study of 59 countries, 

where Madagascar was included, has found that an increase of children’s weight for that age 

was significantly associated with a reduction in child mortality.  
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However, sub-Saharan Africa has experienced fewer improvements according to malnutrition 

and mortality compared to other regions in this study. The researcher claimed that this was 

due to the higher levels of both mortality and malnutrition in this region, and that the decline 

in mortality is higher in populations with lower prevalence of malnutrition (8,10).   

 

The child’s nutritional status is not merely of importance to the health, physical and cognitive 

development in childhood. In addition, a number of studies have suggested that malnutrition 

in childhood will affect productivity, capacity and intellectual ability as well as increase the 

risk of developing chronical diseases such as diabetes and coronary heart diseases in 

adulthood (9,10,11,12,13). 

 

Childhood malnutrition has been a known condition for several centuries (1,5). During the last 

70 years a considerable number of studies has provided evidence on both causes and effective 

solutions to malnutrition (15). Nevertheless, malnutrition is still a global burden, and the 

underlying causes have not changed very much over the last 50 to 60 years. In contrast, the 

approach to solve the problem of malnutrition have changed through the last decades. The 

approach have varied from single interventions such as fish protein concentrate and vitamin A 

capsules to income generating, national policies and integrated programmes with involvement 

of those who are facing the problem (1). In addition, it is stated in the Universal Declaration 

of Human Rights, that freedom from hunger is a human right. In the Convention of the Right 

of the Child it is stated that the governments have to combat malnutrition and provide 

adequate nutritious food (14). Despite these different approaches the problem is not solved. 

However, it indicates a concern about the situation among the national and international 

governments, leaders and organisations. The last global effort to tackle and decrease the 

malnutrition is the Millennium Development Goals set at the UN’s General Assembly in 

2000, where one of the eight goals is to halve the proportion of people suffering from hunger 

(8).  

 

Malnutrition may include all from over-nutrition as an excess intake of food and nutrients 

compared to the persons needs, to the lack of one specific micro-nutrient such as vitamin A 

and iron deficiency. In the present study, malnutrition has been defined as the effect on the 

body due to insufficient intake of energy, protein and other nutrients. This inadequate dietary 

intake may be due to a complex range of factors, as briefly mention in the beginning of this 

chapter.  
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However, to cover all those potential risk factors for malnutrition was beyond the reach of a 

master thesis, therefore the emphasis in this study has been on knowledge and practice in 

infant feeding and management of acute, diarrhoea.  
 
 

1.1 Literature Review 

MEDLINE was searched in order to find relevant review articles and originals reports on the 

topics of this study. In addition textbooks and readers in child health, nutrition and health care 

in developing countries were read. 
 

1.1.1 Causes of Malnutrition. 

In the “1.0 Introduction” it was stated that malnutrition is not due to a single cause, but to a 

complex list of causes which are interrelated. Undernutrition is part of the poverty syndrome, 

which consists of a low family income, large family size, poor education, poor environment 

and housing, limited access to health care and inadequate access to food (3). In Madagascar 

the natural disasters such as cyclone and draughts are additional factors contributing to the 

high and increasing level of malnourished children in the country (9). An article has stated 

that it is not the overall availability of food at the national level that is the major factor for 

malnutrition, but the poverty at the level of individual households. This is seen in poor 

communities, where some children still grow and develop normally. Characteristics known to 

be related to better growth are education, household management and mothers coping skills 

(16).  

 

1.1.2 Protein-energy malnutrition. 

Protein-energy malnutrition (PEM) is not due to deficiency in a single nutrient, but is often a 

result of inadequate intake or poor utilisation of the food. In addition frequent infections 

contribute to malnutrition. For a long period the focus was on lack of protein in the diet, 

however now it is generally accepted that the lack of energy in the food is a more important 

and common factor for development of PEM (1,5,17).  

 

Studies have found that the critical period for a child to become malnourished is from six 

months and up to three years. According to studies, children in developing countries are  

growing well the first six months due to predominant breastfeeding.  
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After six months, the child needs complementary food in addition to breast-milk to maintain 

optimal growth. In this period the child becomes more active and may attracts more 

infections, resulting in an increased need of energy and nutrients. Furthermore, the antibodies 

from the placenta and breast milk are less and cannot protect against infections at the same 

level as earlier in life. From the child is 6 to 18 months there has been stated a continuous 

decline in the nutritional status, regarding all the nutritional indices, whereas from 18 months 

and up to the child is 3 years there are usually no further deterioration. A three years old child 

has build up some immunity to common infections and are able to eat the same food as the 

adults, therefore the child is less at risk for under-nutrition. Children above three years of age 

are still at risk for developing malnutrition, but the risk factors are different from those 

affecting six months to three years old children (17,18). This is the rationality behind the age 

group included in this study.     
 

In poor countries, 30 to 70 percent of the under five population could be malnourished. 

However, merely the severe forms are relatively easy to clinically observe. The majority of 

the children are mild or moderately malnourished and may only be diagnosed based on 

anthropometric measurements. A moderate malnourished child may be short or thin in 

relation to age, while a severe wasted or marasmic child appears to be only “skin and bones”. 

Among the visible signs are the visible ribs, the muscles are wasted, the skin hangs in 

wrinkles and the face is like an old man due to reduction of subcutaneous fat and the belly is 

extended. Marasums is most common up to three and a half years of age. In addition to 

insufficient intake of breast milk and complementary food, infections and parasitic diseases 

are important factors related to development of marasmus (1,19).    
 

Another severe form of malnutrition is called kwashiorkor. It may occur at any age, but it is 

most common among children one to three years of age. Kwashiorkor is also associated with 

infectious diseases as well as it is associated with a diet very rich in carbohydrate and 

insufficient in protein, energy and micronutrients. The most visible sign is oedema in the feet 

and legs and sometimes in the hands and face. In addition, growth failure, muscle wasting, 

hair and skin changes are common symptoms and the child is usually apathetic and has poor 

appetite (1,15,19).          
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However, the mild and moderate malnourished children outweigh the severe malnourished 

children in number. As briefly mention in “1.0 Introduction”, malnutrition is partly the cause 

in 50% of the under-five mortality. In three-quarter of these cases, it is the mild and 

malnourished children who die (20). 
 

In Madagascar 48.3% of the children up two thee years of age are below -2SD (standard 

deviation) height for age, also called stunted. Of them are 21.6% severely stunted. Forty 

percent are -2SD below the reference value for weight for age and 7.4% are below -2SD 

weight for height. Nearly 13% are below -3SD weight for age and 0.9% is severely wasted.  

The prevalence of malnutrition is highest among children 12-23 months, where 64.6% are 

stunted. Thirty-five percent of the 6-11 months and 59.7% of the 24-35 months old children 

are stunted (21,22).  

 

1.1.3 Nutritional status and breast feeding. 

For decades it has been known that breast milk is the best nutrition for infants. Breast milk is 

cheap, easily available and provides all the nutritional needs of a baby up to six months of 

age. The milk contains growth factors, protects against infections and there is almost no risk 

of contamination. In addition, the special mother-infant bonding enhances through 

breastfeeding and it takes longer time for breastfeeding mothers to become pregnant (1,23). 

World Health Organisation (WHO) recommends to start breastfeeding within one hour after 

birth, feeding on demand and exclusively breastfeed the baby the first six months. 

Breastfeeding should be continued up two years, since breast milk continue to be an important 

source of energy and protein (24,25).  

 

Breastfeeding is initiated in 97-99% of the children in Africa. However, WHO has estimated 

that in developing countries 1.5 million infants die annually due to deprival or insufficiency of 

breast milk. This may be due to the fact that exclusively breastfeeding is rarely practised in 

Africa (23,24,26). If a child less than six months of age is breastfed, but not exclusively, it 

may have an increased risk for developing malnutrition. First, if the child receives 

supplementary food, the food may be contaminated and lead to a gastrointestinal infection. 

Second, the complementary food may not be protein, energy and nutrient rich enough to cover 

the child’s needs, as breast milk is proven to be for the first six months of life.  
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Third, if the child receive artificial infant formula, it may also lead to diarrhoea due to 

contamination. Further the infant formula may be too diluted and too low in energy to secure 

optimal growth. This risk for developing malnutrition due to not exclusively breastfeeding 

will also depend on the family’s socio-economic level and water and sanitation facilities 

(23,24). 
 

On the other hand, some studies have found an association between prolonged breastfeeding 

and malnutrition. A review article based on demographic and health surveys in19 countries, 

has found that still breastfed children in countries outside sub-Saharan Africa were shorter 

and lighter than those no longer breastfed. This became apparent at 12-18 months of age (27). 

Another study has found that a “little and weak” child was the main reason for the mother to 

continue breastfeeding beyond 24 months (28). However, studies have also reached the 

opposite conclusion that prolonged breastfeeding protects against malnutrition or that 

malnutrition in a child is a reason for the mother to stop breastfeeding (29). The relationship 

between breastfeeding and malnutrition may also be related to the decision of weaning and 

the quality of weaning food. A study has found that still breastfed children received poorer 

complementary feeding than the weaned children (23).  

 

Finally, a researcher has claimed that the recommendation about prolonged breastfeeding 

should still be encouraged, since there are no clear evidence about the relationship between 

prolonged breastfeeding and malnutrition (29). In addition it was found that breastfeeding into 

the second and third year of life reduce the morbidity and mortality in countries where 

infectious diseases are prevalent (18).  

 

In Madagascar the Ministry of Health and other organisations working within the mother and 

child health, support and encourage the WHO’s breastfeeding recommendation (31). 

However, it has been estimated that as many as 114 000 Malagasy infants may die within the 

next ten years due to insufficient breastfeeding practices (30). Statistics have shown that 97% 

of the children were breastfed and 34.4% and 79% start within 1 hour and 1 day after birth, 

respectively. In spite of the fact that almost all children were breastfed, merely 61% of the 

infants between birth and three months and 17.2% of the four to six months were exclusively 

breastfed. The median duration of breastfeeding was 20.7 months.  
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There was almost no difference between boys and girls in relation to breastfeeding practices, 

for example the median duration of breastfeeding were 20.9 months for girls compared to 

20.4 months for boys. Mothers with primary education had the longest median duration of 

breastfeeding with 21.1 months compared to mothers with none or secondary education with 

21 and 18.9 months, respectively (21,22).  

 

1.1.4 Nutritional status in relation to weaning. 

According to international recommendation, six months old children need complementary 

food in addition to breast milk (17). The food should be gradually introduced while the infant 

continue to breastfeed. Up to twelve months of age the child should get as much breast milk 

as possible. The complementary food should consist of  a variety of nutrient rich food such as 

beans, peas, lentils and groundnut, including some animal food. Since breast milk contains 

relative little iron, the food should also provide some iron. Green leaves are a good source of 

iron and contain also vitamin C and vitamin A. From six to nine months the child should 

receive complementary food 2-3 times per day, while a nine to twelve and twelve to thirty-six 

months old child need from three to five meals per day (1,32,33). 

 

In this period, often called the weaning process, the child is particular at risk of being 

malnourished. The diet is one of the main risk factors for developing malnutrition. In 

developing countries the food children between six months and two to three years receive has 

been found to be inadequate both in quality and quantity (1,17,34,35). Some studies have 

claimed that when a child is more than two years of age, it is difficult to reverse the stunting 

that has occurred earlier (32,33). 

 

A study from South-East Madagascar has found that the infant’s diet was merely bulky staple 

foods or a watery down version of the adults’ meal. Meat, vegetables and fruit were not 

common as baby food (36). One researcher has suggested that in low-income communities 

exclusively breastfeeding beyond six months may result in a decline in infant morbidity and 

mortality. This assertion was due to the insufficiencies of complementary food, which often 

has a lower nutritional level than the breast-milk. Some researches have also claimed that 

introduction of complementary food will often result in a reduction of the breast milk 

production. In addition, the food will rather replace the breast milk than lead to an increase of 

energy intake. The result is that the total energy intakes remain constant.  
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Furthermore, the child will get fewer antibodies from the breast milk which is highly needed 

in an unhygienic environment. However, this is more evident when food is introduced before 

six month of age (37).  

 

Studies have found that introduction of food before six months of age was associated with 

malnutrition. A study of Vietnamese children have found that children who received 

complementary food were significantly lower than those children who were exclusively 

breastfed for at least three months (38). In Tunisia early complementary feeding was 

associated with malnutrition in poor environments (39). A study of infant feeding practices in 

Malawi has shown that complementary feeding was introduced as early as 2.5 months and 

was seen as a risk factor for infant malnutrition (40). Furthermore, a study from Senegal have 

found that an introduction of complementary food after 6 to 7 months was not associated with 

slower growth compared to introduction of food between 4 and 6 months, while introduction 

of food between 2 and 5 months were associated with slower growth compared to later 

introduction (18).  

 

Ruel and Menon have studied age specific recommendation for optimal feeding for children 6 

to 36 months of age. Breastfeeding, number of meals per day and meat in the diet were among 

the practices included in the study. One result was that feeding practices were strongly 

associated with stunting among children in some Latin American countries (32). An other 

study have found that the following practices improve the child’s growth and development, an 

active feeding situation in a non-distracting environment, with appropriate food according to 

the child’s capacity and taste, given to the child when he is hungry. In addition it was found 

important to talk and play with the child during the meal (16).  

 

There have been several intervention studies in order to measure if food supplementation will 

improve children’s nutritional status. A study has found that in the intervention group the 

children gained more weight during the study than the control groups. However, the 

proportion of children wasted was not different between the food supplementation group and 

one of the control groups, the visitation group. Another effect was that in the intervention 

group children were less frequently breastfed compared to the control groups. In addition, the 

group which received supplementary food had a higher prevalence of infections compared to 

the control groups (33,41). This study showed that it is not enough to increase the food 

offered or food consumption in order to improve children’s health and nutritional status.  
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The researcher concluded that the caretakers may have barriers according to the amount of 

food that could be offered to the child.  

 

A commentary article discussed if this result was due to reduced appetite in the children due 

to micronutrient deficiency or illness. It suggested that when studying infant feeding the 

intake should be observed over a 12 hours period to see how much food offered and 

consumed by the child. Another reason could be that a large proportion of the children were 

growth retarded already before birth, intrauterine growth retardation (IUGR). This article 

suggested that IUGR should be considered in nutrition programmes, because intrauterine 

growth retarded infants may not completely catch-up in size compared to children born with 

normal weight (33).              

 

In a study from South-East Madagascar it was stated that complementary food was introduced 

from the child was two months, and at eight months of age almost all infants were consuming 

complementary food (36). According to the National Demographic and Health Survey (DHS) 

of Madagascar, 56.5% of the four to six months old children, who were still breastfeeding, 

had received cereals, grain or flour in the 24 hours preceding the interview. In the same age 

group nearly 12% had received tubers and fish, egg or meat. In the rest of the age groups of 

children up to three years of age the percentage of children receiving cereal, grain or flour 

varied from 87% to 96%, with a drop to 69% in the 18-23 months old children. Tubers and 

plantain were consumed by 30 to 51% of the children. The consumption of meat, fish and egg 

the previous 24 hour varied from 32.8% among 7-9 months to 52.9% in the 24-29 months. In 

the same age groups, but in the non- breast fed children, 67% and 51.5% had consumed fish, 

meat and/or egg the previous 24 hour. However, the number of children in the 7 to 9 months 

group with non-breastfeeding children was very small (22).   
 

1.1.5 The interaction between diarrhoea and malnutrition. 

A number of studies have documented the interaction between malnutrition and infection. It 

was the pioneer studies of Scrimshaw who first described the synergistic interactions of 

malnutrition and infection on nutritional status (42). The interaction between malnutrition and 

infection is a vicious cycle. Malnutrition weakened the immune system, as a result the 

malnourished children experience severe and prolonged episodes of diarrhoea or other 

infections.  
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This may result in a deterioration of the nutritional status, from moderate to severe 

malnourished and an increased risk for mortality. Acute watery diarrhoea accounts for 

approximately 80% of the episodes and 50% of the deaths from diarrhoea. (2,11,20,43).     
 

It has been stated that each day with diarrhoea lead to a weight deficit of 20-40 grams as well 

as the linear growth may be diminished. An episode of diarrhoea is associated with reduction 

of food intake, due to poor appetite, vomiting or withholding of food. Diarrhoea will also lead 

to mal-absorption of macro- and micro nutrients. The metabolism is disturbed and there is 

also an increased loss of nutrients in urine, sweat and faeces. Frequent episodes of diarrhoea 

in addition to other infections, may also interrupt the possible catch-up growth (20,35). 

 

Weaning food could be an important cause of the high prevalence of diarrhoea in infants and 

young children. The food is often prepared under unhygienic condition and is frequently 

mixed with contaminated water. Children who have been exclusively or predominantly breast 

fed, will may be exposed to an infective dose of pathogens when introduced to 

complementary food. A study claimed that pathogens transmitted through food may cause 

70% of the diarrhoeal episodes (17,34,35). 

 
WHO’s recommendations for children with acute diarrhoea is oral rehydration solution 

(ORS), together with continued and increased breastfeeding and complementary feeding. The 

use of oral rehydration has been one of the greatest advances in public and child health since 

the early 1980s. The package of ORS is a mixture of glucose, sodium and other salts, which is 

mixed with clean water. The glucose increases the absorption of sodium and water. The use of 

ORS has reduced the number of deaths due to diarrhoea. Even though ORS is available in 

probably all countries in the world, UNICEF has found that merely 38% of children receive 

ORS during an episode with diarrhoea (43,44,45).  

 

Furthermore, the tradition of withholding food during sickness varies throughout the world. A 

study in Bangladesh concluded that more than half of the mothers would completely withhold 

food, and 30% of them for more than 24 hours (46). On the other hand, a study from Peru 

found that mothers were more likely to encourage children to eat during the diarrhoea than in 

the convalescence and diarrhoea free periods (7).  
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It is more than 50 years since the positive effect of early feeding to patients with diarrhoea 

was demonstrated. The practice of withholding food during diarrhoea may lead to delayed 

intestinal repair. Fasting is also known to maintain the increased intestinal permeability, 

whereas eating promotes reduction in the permeability and hasten the recovery (47).  
 

In Madagascar 30% and 26% of children less than three years of age in urban and rural areas, 

respectively have had acute diarrhoea within two weeks prior to the DHS survey. There was 

almost no difference between boys and girls regarding diarrhoea prevalence, 28% of the boys 

and 26% of the girls had experienced diarrhoea in the this period before the interview. 

Diarrhoea was more prevalent in the age group 6 to 11 and 12 to 23 months with nearly 33% 

compared to 24.8% of the children 24 to 35 months of age. The knowledge in management of 

diarrhoea varied according to socio-demographic factors. Among the informants with no 

education 22.6% had heard about ORS compared to 40.9% and 80.2% with primary and 

secondary school, respectively. Of the rural residence informants 39.2% had heard of ORS, 

but only 17.7% used ORS during the last episode of diarrhoea. Health facilities were visited 

by 46.7% of the urban residents compared to 37.5% of the rural informants during an episode 

with diarrhoea. In general 62.5% increased the child’s consumption of fluid, while 14.2% 

remained the same and 21.6% decreased the fluid offered to the child. Nearly 67% decreased 

the food given to the child during diarrhoea, merely 12% increased and 18.6% gave the same 

amount of food to the child (21,22).     

 

1.1.6 Nutritional status in relation to socio-economic factors. 

The association between diarrhoea and socio-economic factors is widely recognised. Factors 

such as an unhygienic environment, lack of sanitation, limited access to and poor quality of 

water, level of education and the economic status of the household may influence the number 

of diarrhoeal episodes a child will experience. However, poor socio-economic standards may 

not merely contribute to malnutrition through diarrhoea, but it may be a direct relationship 

between poor socio-economic communities and malnutrition. Studies have concluded that 

children living in an unsanitary environment may chronically have a low-level stimulation of 

the immune system, without having a visible disease. As a result, the nutrients may have to 

support the immune system instead of concentrating on the child’s growth. A review study 

claimed that improved sanitation may have an impact on the health and nutrition status. This 

impact may be even greater than the impact better access to water has on the health (2).  
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In addition, a study has found that maternal education is associated with children’s nutritional 

status. However, the author referred to other studies, which have shown that the improved 

nutritional status was only associated with maternal schooling as long as the households have 

at least a minimum level of resources (32).  

Further, a study has found a positive association between ownership of a radio and a longer 

duration of exclusive and predominant breastfeeding in a rural area. This was not associated 

in the urban area in the same study. None of the other socio-economic factors were associated 

with early feeding practices in this study (26). Lastly, a study has observed an association 

between mothers’ body mass index (BMI) and child malnutrition (48).  
 

In “1.2 Country profile of Madagascar” it is stated that Madagascar is among the poorest and 

least developed countries in the world. According to statistics, 66% of the urban population 

have a water source within 15 minutes, 56% have piped water, and 20% have access to a well 

and almost 23% use surface water. The situation was quite different in the rural areas where 

only 21% of the population have access to safe water. In total 47% of the population were 

using improved water sources. Among the urban population 7.4% have flush toilet, 60.7% 

have pit latrine and 31.8% have no facility. In the rural areas 29% of the population have 

access to adequate sanitation. Of the total population in Madagascar 42% were using adequate 

sanitation facilities. Twenty-five percent of the rural population have no education, compared 

to 21% in the total population. Nearly 58% of the people have primary education, while only 

16.8% have secondary or higher education compared to 26.9% in the total population. In 

urban areas 58.2% owns a radio, while only 31.7% with a rural residence owns a radio 

(2,8,22).     
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1.2 Country profile of Madagascar 

 

Madagascar is located in Southern Africa in the Indian Ocean, 400 km east of Mozambique. 

The island is the world’s fourth largest with 587 040 square kilometres. Madagascar consisted 

of several kingdoms until France colonised the island in 1896. In 1960 the country regained 

its independence. During 2002 the country experienced a political crisis, which nearly caused 

secession of half of the country. A new president and government have been elected and the 

situation has been stable since July 2002. The government’s focus on a rapid and  sustainable 

development with good governance and transparency. The hope and goal are that by pursuing 

this policy, Madagascar will obtain trust among external donors and investors (8,49,50). 

 

In year 2002 the population was estimated to 16.4 million, with a 3.03% annual population 

growth. Approximately 45% of the population are younger than 15 years of age. Life 

expectancy at birth is 52.6 years. The urban population is 39.4% (8,49). 

 

Madagascar is among the poorest countries in the world. The country is number 147 out of 

173 countries in UNDP’s human development index (Norway is ranked as number 1). It is 

estimated that 70% of the population live below the national income poverty line, or 83.3% 

live on 2 dollar a day and 49.1% live on 1 dollar a day. GDP per capita is 840 US dollars. 

Agriculture, including fishing and forestry is the principal support of the economy and 

account for one-third of the GDP and contribute with more than 70% to export earnings. The 

average economical growth is less than the growth rate of the population. Madagascar has an 

external debt of 4.5 billion US dollar. In 1997 the country received 838 million US dollar in 

economical aid. The economical aid will probably increase due to the new government and 

policy. Donors, including Norway, have granted 2.4 billion US dollars over the coming four 

years (8,49,50).  

 

The health expenditure was 5 US dollar per capita in 1998. Estimation gives more than 9000 

people per physician. In 2000 the under five mortality rate was 139 per 1000 live births, while 

the infant mortality rate was 86 per 1000. Fifteen percent of the newborn babies had a birth 

weight below 2500 gram. 
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The point has been made by WHO that Madagascar is among those countries where there 

have been little change in the child mortality rates over the past 50 years (8,11).  

 

UNDP has made an evaluation on how the world’s states are progressing towards the 

Millennium Development Goals. Madagascar is according to this list “slipping back” in the 

first goal, which is to halve the proportion of people suffering from hunger. The country is 

also “far behind” when it comes to the goal to reduce under-five and infant mortality rates by 

two-thirds. Madagascar is also “far behind” the goal to halve the proportion of people without 

access to improved water sources. From a positive angle, Madagascar has produced a national 

report with strategies in order to achieve the goals (8).  

 

HIV and AIDS are not yet a threatening public health problem in Madagascar. The adult rate 

was 0.3% and 22 000 people were HIV positive in 2001. But in order to be prepared for an 

increase, the president has announced that HIV/AIDS are among the governments main 

focuses (50,51).     

 

Infectious diseases are prevalent in Madagascar. Seventy percent of the mortality in children 

less than five years was due to diarrhoeal diseases, malaria, acute respiratory infections, 

measles and malnutrition. Malnutrition is associated with 56% of the under-five mortality 

(52). According to the National Demographic and Health Survey 27% of the children less 

than three years of age have had diarrhoea, 23.9% have had cough and fast breathing and 

32.2% have had fever within two weeks prior to the survey. Of those with cough and fever 

36.6% consulted a health facility. Of the children with diarrhoea 39.5% consulted a health 

facility and 23.1% received ORS packets (22).   

 

Malnutrition is an extensive problem in Madagascar. It is estimated that 40% of the total 

population are undernourished. A research has documented that the average daily caloric 

consumption was approximately the minimum required for a normal life (53). Malnutrition is 

particular a threat to the under five population, where 49% are stunted. Wasting and 

underweight are also prevalent with 7.4% suffering from wasting and 33% from underweight 

(8). Studies have shown that there are variations in the prevalence of malnutrition between 

regions and seasons.  
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In Vakinankaratra, the region where the present study has been conducted, 55.7% of children 

from 6 months to 6 years were stunted, 37.6% were underweight and 4.9% were wasted. This 

study does not correspond with the off season, where it is expected that more children suffer 

from malnutrition (54). 

  

Madagascar has experienced an increase in childhood malnutrition, whereas the number of 

malnourished children world-wide is declining. This increase could be due to several factors 

such as natural disasters, political instability, slow economic growth, infectious diseases, poor 

hygiene and inadequate feeding practices (9). Madagascar is periodically hit by cyclones, in 

addition to drought and grasshoppers (49,55). The political problems and slow economic 

growth (49) mention previously in this chapter are also contributing factors.  

 

1.2.1 District profile.   
 
Anjoma Ramartina district is located in the high plateau of Madagascar. It is approximately 

330 km South West of Antananarivo, the capital of Madagascar. It is a rural district, 

consisting of several small villages.  

 

The following villages were included in this research, Ambaravaranala, Mangarivotra, 

Tsarahoenana, Tsaramasoandro, Morafeno and Anjoma Ramartina. The population is 

estimated to 6 900 and around 1200 are children under five years of age (31).  

 

Anjoma Ramartina is the most populated village and the main road from the capital to one of 

the main towns on the west coast cross through it. Anjoma Ramartina has a small hospital, 

with one doctor and a ward. The walking distance from the villages included in this study to 

the hospital varied from 15 minutes to 2.5 hours (56). Secaline, a community nutrition 

programme, has been active in this area the last two years. Their focuses are on growth 

monitoring of children and nutritional education of mothers. Furthermore, the health 

personnel have increased the focus on promotion and education of the mothers in infant 

feeding and management of childhood diseases (31,57,58).     

 

Agriculture is the dominant activity, involving the majority of the local households. The tools 

are very simple, spade and plough used by man and oxen. The main products are rice, 
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cassava, maize, green leaves, tomatoes, beans and groundnuts. Domestic animals are chicken, 

pigs, rabbits and ducks (56). The marked is on Fridays in Anjoma Ramartina.  

 

Access to safe water is a problem in Madagascar, only 47% of the population are using an 

improved water source. In this district the main water sources are river, natural sources and 

wells. A closely related problem is sanitation. Of the population approximately 42% use an 

adequate sanitation facility. Open latrine and the bush are the main sanitation facilities in the 

area of Anjoma Ramartina (8, 56). 

 

1.3 Justification of the study 
 
Malnutrition is a tremendous problem in Madagascar. The Ministry of Health in co-operation 

with a number of international aid organisation are prioritising mother and child health in 

order to decrease malnutrition and improve children’s health. The causes leading to 

malnutrition are complex and risk factors related to malnutrition have been studied in many 

countries. However, few studies are published based on infant feeding practices and 

management of diarrhoea as potential risk factors for malnutrition in Madagascar.   

 

The findings of this study will provide useful insight and local knowledge on infant feeding 

and caring practices. The results may be of regional interest in the planning and implementing 

of projects designed to improve children’s health in related areas. Further, the report should 

be of interest to local and international policy makers and health professionals in project 

planning. This may also function as a basis for future studies to intervention there by. 

 

Furthermore, this study was realised for the academic purpose of completion of the Master of 

Philosophy Degree in International Community Health. 
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1.4 Research question, hypothesis and objectives 

  

1.4.1 Research question. 

What are the associated factors for the development of malnutrition in 6 to 36 months old 

children in Madagascar? 

  

1.4.2 Research hypothesis. 

The following factors contribute to the development of malnutrition among children 6 to 36 

months of age in the area of Anjoma Ramartina, Madagascar. 

• Lack of knowledge in adequate breastfeeding. 

• Inadequate breastfeeding practices. 

• Lack of knowledge in relation to adequate age for introduction of complementary food. 

• Inadequate current diet. 

• Poor hygiene and hand-washing routines. 

• Poor management of acute, watery diarrhoea. 

• Socio-economic status. 

 

1.4.3 Objectives of the study. 

The broad objective was to identify factors associated with malnutrition in young children, 

with an emphasis on knowledge and child rearing practices related to feeding and 

management of acute, watery diarrhoea. 

 

More specific objectives in this research were: 

• To identify the mothers knowledge in breastfeeding, the weaning process, prevention and 

management of acute diarrhoea. 

• To identify the extent of exclusive breastfeeding and duration of breastfeeding. 

• To identify time of introduction of complementary food. 

• To describe current dietary practices.   

• To describe hygiene and hand-washing routines. 

• To identify demographic and socio-economic factors’ related to nutritional status. 
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2.0 Study population and Methodology 
 
The methodology described below was employed in the survey conducted in the area of 

Anjoma Ramartina from end of September to middle of December 2002. Villages included in 

this study were Tsaramasoandro, Mangarivotra, Ambaravaranala, Tsarahoenana, Morafeno 

and Anjoma Ramartina. 
 
 
2.1 Research design 
This study is community based and cross-sectional in design. Data collection took place in the 

informant’s household. That were done in order to minimize the possible information biases 

and to secure the observation of socio-economic status of the household. 

 

2.1.1 Population. 
It is estimated that about 6900 people live in the area of Anjoma Ramartina. Of the population 

approximately 1200 are children less than five years of age (31). Before conducting the study, 

it was decided to investigate a minimum of 100 household with children 6-36 months of age. 

Rationality for this decision was based on an expected prevalence rate of malnutrition of 

approximately 30% and limited time allocated for the thesis. After completing the survey a 

total of 143 caretaker-child pairs from the same number of households were investigated. The 

villages included in this study were selected based on prior knowledge of the inhabitants. All 

the households in the four of the villages, Tsaramasoandro, Mangarivotra, Ambaravaranala, 

Tsarahoenana, with children in this age group were included, n = 38. In the last two villages, 

Anjoma Ramartina and Morafeno, households fulfilling the criteria were interviewed 

consecutively. Finally, 105 participants were recruited from these villages based on 

willingness to participate, and the total number interviewed was 143. Further, we have not 

tried to increase the number of participants because of time and other limitations.   

 

2.1.2 Sampling method and mobilisation strategy. 
Households with a child of 6 - 36 months were visited and asked to participate. If the 

households had more than one child in this age group, the youngest child was chosen as the 

focus child. The biological mother of the child was the person asked to participate in the 

study.  
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However, in some cases (n = 7), the mother could not participate or another person had the 

primary responsibility for the child. Since not all the persons interviewed were mothers the 

term caretaker will be among the employed designations when referring to the respondents of 

the questionnaire. 

  

General information about the study and date for visiting the particular village or part of the 

village were given to trusted and well-known volunteers in these villages. They spread the 

information to the mothers. The involvement of this volunteers were a necessary and effective 

way of spreading the information. This prior information was given to secure that most of the 

mothers or other primary caretakers were at home the day of interview. If the mother or 

primary caretaker were absent but known to return the same day, the household was revisited 

in the afternoon. If she returned later, she was visited at the next visit to the village.  

 

The data collection started in the following four villages, Tsaramasoandro, Mangarivotra, 

Ambaravaranala, and Tsarahoenana. As already mention, this area was chosen due to prior 

knowledge. The relationship to this area is based on a visit to the villages two years prior to 

this study. Further, the researcher is engaged as a board member in Fikambanana 

Andranovoromanga Fanantenana (F.A.F), an association working with agricultural 

development in this area. In these villages all caretakers fulfilling the inclusion criteria 

volunteered to participate. Furthermore, in Anjoma Ramartina the mothers were eager to 

participate. In Morafeno some mothers were unwilling to participate when they first got the 

information. However, some of them changed their mind the day we visited their 

neighbourhood and they could see themselves how it was conducted. Finally, nine of the 

potential informants refused to participate, which resulted in a response rate of 92%.  

 

2.1.3 Inclusion criteria. 

• Mother with a child in the age group 6 to 36 months of age. 

• Caretaker had given her informed consent. 

 

2.1.4 Exclusion criteria. 

• Child with congenital disability, severely ill or retarded at the time of investigation (n =1). 

• Caretaker who did not give her consent to participate in the study.  
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2.2 Data collection  
The data collection was carried out from the 26th of September to the 22nd of December 2002. 

The data were collected on every weekday, except for Sundays. The collected data are based 

on a face-to-face interview with a questionnaire and anthropometrical measurements. The 

data collection, which lasted around 40 minutes, took place in the caretakers’ homes. 

 

The researcher and one assistant, who also acted as an interpreter, collected all information. 

The assistant received one week of training in the topic of this study, how to measure 

children’s body weight, height and MUAC and in interview technique. This training was 

given during the pilot phase of the questionnaire.  

 

2.2.1 Pilot study. 

A pilot study was carried out in order to identify potential problems and to revise the methods 

before the onset of the actual data collection. The aim was to test the questionnaire to find out 

if questions were understood; the wording clear and the questions were in a logical order. The 

pre-testing was conducted in Antsirabe and a total of 15 caretakers participated.  

 

After the pre-testing the questionnaire was revised. An example of changes made was the 

criteria for age inclusion for children. It was increased from new-born to 6 months of age. The 

reason for this change was that some of the questions were not applicable to a number of 

children in the 0-6 months of age. These questions were too essential for the study to be 

removed. In addition some questions were reformulated in order to make them easier to 

understand, and a few questions were completely changed. An example is the question about 

income. The initially question was on one hand not proper according to the “tradition” and on 

the other hand too time-consuming. As a result, we asked and observed floor material and 

material possessions instead.   

 

2.2.2 Research tools. 

Questionnaire 

The main research instrument was the questionnaire. It was a pre-tested, structured 

questionnaire with closed and open ended questions. The questionnaire was written in 

English, translated to Malagasy by one person, and from Malagasy and back to English by 

another person in order to control for accuracy of the translation.  
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The questionnaire was divided into several parts, it started with demographic and socio-

economic information about the caretaker, child and the household. The questionnaire 

continued with questions about knowledge and practice in breastfeeding, weaning and the 

current diet. The next section contained questions about knowledge of symptoms, causes and 

consequences of acute diarrhoea and practice in management of diarrhoea. Then a part was 

about practices in general hygiene and measures to take in order to prevent diarrhoea. At the 

end the caretaker was asked if she had received any health education or recommendation in 

these topics, or if she had anything to add.  

 

Anthropometrical measurements 

Body weight, height and mid-upper arm circumference (MUAC) and age were measured and 

recorded for all children. Body weight was measured by weighing the child wearing only 

minimum amounts of clothing. The weight was recorded to the nearest 100 gram on an 

electronic scale (Nordica), which was regularly checked. The youngest children were 

measured in the following way, first the mother was weight holding the child, then the mother 

was weight without the child, and the weight differences was recorded as the child’s weight. 

The other children were weight standing on the scale.  

 

Height was measured on a wooden measuring board, with a fitted measuring tape. The 

measuring board had a fixed board at zero and a movable head- or foot piece, according to 

how the child was measured. The children that could and were willing to stand by them self 

were measured in an upright position. The majority of the children were measured in a laying 

position on the measuring board, with the face-up, the head placed firmly against the 

headboard and the body straight along the centre line of the board. The knees were pressed 

down firmly and the foot piece placed to the heels. Height was measured to the nearest 0.5 cm 

and recorded immediately.  

 

MUAC was measured on the left upper arm, the child’s arm was hold straight and the 

midpoint was found between the point of the shoulder and the point of the elbow. A special 

non-stretchable measuring tape was used and MUAC was measured to the nearest millimetre. 

 

Age was decided from the Health, growth and vaccination card, which were given to the 

mother at their first visit to the hospital. If the Health card was absent, the age was decided 

according to the mothers recall.      
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Weight for age (WA), height for age (HA) and weight for height (WH) were calculated from 

values given by United States National Center for Health Statistics (NCHS) and 

recommended by World Health Organization (1). The cut-off point for malnutrition was set at 

-2SD (Standard deviation). MUAC was calculated according to international standards with a 

cut-off point at 12.5 cm (17). 

 

Observation 

During and after the interview structured observations were performed. The respondents were 

informed about these observations. The following were asked for, observed and recorded, 

floor-material, kitchen, and storage of food, hand-washing facilities, sanitation, water source 

and the ownership of watch and/or radio and/or bicycle. 

   

2.2.3 Definitions used in the data collection. 

The following definitions are used in the questionnaire and data handling, either to evaluate 

the knowledge or the reported practices.   

 

Exclusive breastfeeding 

• Colostrums are given to the baby. 

• The baby is not given any fluids before the initiation of breastmilk. 

• Breastmilk is the one and only nutrition given to the baby. 

• The baby is breastfed on demand (24). 

• Practice in exclusive breastfeeding: The mother reported for how many days or months 

the child had been given nothing else but breastmilk. 

• Duration of breastfeeding: The mother reported when breastfeeding was stopped and 

common reason for stopping breastfeeding 

 

Weaning process 

• Should start from six months of age. 

• Supplementary food gradually introduced to the child’s diet. 

• Energy and nutrient rich food. 

• Breastfeeding should be continued up to two years or more (17,24) 

• Practice in weaning: The mother reported at which age supplementary food was 

introduced to the child and why food was introduced.  
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Acute, watery diarrhoea 

• Watery or loose stools. 

• No blood in the stool. 

• Within two weeks prior to the interview (59). 

• Experience of diarrhoea: The mother reported if the child has had diarrhoea within two 

weeks prior to the survey.  

 

Malnutrition and nutritional status 

• The effect of a combination of inadequate intake of energy, protein, micro-nutrients and 

infection, resulting in growth failure. 

• Underweight, a weight for age below -2 standard deviation (SD) of the reference value. 

• Stunted, a height for age below -2SD of the reference value.  

• Wasting, a weight for height below -2 SD of the reference value (1,6). 

• Undernourished according to MUAC, an arm circumference below 12.5 cm (17). 

 

Household. 

• People living in the same house, and sharing the food.  

 

 

2.3 Variables 
Characteristics of the interviewed and the household 

• The informant’s relation to the child; mother, father, grandmother or other. 

• Age of the interviewed (numerical). 

• Caretaker’s formal education, expressed in years. 

• Informant’s civil status, married, widow, divorced or never married. 

• Number of living children (numerical). 

• Total number of children born (numerical). 

• Informant’s occupation, farmer, home work, employed or other. 

• Ownership of household’s goods, radio, bicycle, watch. 

• Type of floor material, mud or cement. 

• Water supply, well or natural surface water. 

• Sanitation, open latrine or bush. 
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Characteristics of the child, health and nutritional status 

• Age, in months (numerical). 

• Gender, male or female. 

• Immunisation status, confirmed verbally or by Health card. 

• History of diarrhoea within two weeks prior to the survey (yes/no). 

• Body weight, measured to the nearest 100 gram. 

• Height, measured to the nearest 0.5 cm. 

• MUAC, measured to the nearest millimetre. 

 

Knowledge and practice in breast feeding 

• Knowledge in exclusive breastfeeding, and in benefits of breastmilk and -feeding, 

evaluated as adequate, partial or poor. 

• Practice in exclusive breastfeeding, expressed in yes or no, and months. 

• Total duration of breastfeeding, in months or still breastfeeding. 

• Common reasons for discontinue breastfeeding, open question. 

 

Knowledge and practice in complementary feeding, the weaning process. 

• Age of the child when complementary food was introduced (numerical).  

• Why weaning food was introduced, open question. 

• Type of food given during introduction, common food listed such as rice, cassava, oil, fish 

meat, vegetables, and fruit. 

• Knowledge about the weaning process, evaluated as adequate, partial or poor. 

• Attitudes toward restriction of food, open question. 

 

Current food intake 

• Meals per day (numerical). 

• Recall of food given the last three days, including the day of interview. 

 

Knowledge and practice in prevention and management of acute diarrhoea.   

• Knowledge of symptoms and causes of acute, watery diarrhoea evaluated as adequate, 

partial or poor. 

• Practice in management of diarrhoea, evaluated as adequate, partial or poor. 

• Use of ORS (yes/no and why). 
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• Knowledge of symptoms of dehydration, evaluated as adequate, partial or poor. 

• Knowledge in feeding practices after diarrhoea, evaluated as adequate, partial or poor. 

• Knowledge in measures to prevent diarrhoea, evaluated as adequate, partial or poor. 

• Practice in hygiene, boiling drinking water, hand washing routines, always, sometimes or 

never. 

 

Caretaker’s received health education. 

• Caretaker has got recommendation in all, some or none of the following topics, 

breastfeeding, weaning practice, hygiene, management of diarrhoea. 

• Education or recommendation from whom, health workers, radio, newspaper, mother, 

mother in law, sister, husband/wife or friends. 

 

 

2.4 Data handling and Analysis 
In the field the data were entered into Microsoft Excel 97, according to pre-coded categories. 

Later this data were converted into SPSS 11.0 for Windows. The entered data have been 

checked by going through each and every questionnaire and controlled the data on the 

computer with the questionnaire and the categories. 

 

Statistical package for Social Sciences (SPSS) was used for the analysis. Mainly descriptive 

analyses have been performed. For a general description of the study population and 

continuos variables frequency distribution, with mean and standard deviation were used. 

Growth differences were recorded with x² test, while student’s t-test was employed to identify 

differences for the continuous variables. Odds ratio (OR) and 95% confidence interval (CI) 

were calculated for all associated factors. Statistical significance was set at  p <0.05. 

 

 
2.5 Ethical considerations 
This study received ethical clearance by the “Regional committee for medical research, 

Health region West, Norway”. The study was approved by the Ministry of Health’ s 

responsible in Betafo county and by the doctor in charge of Anjoma Ramartina Hospital. In 

addition, the local authorities were informed about the study.  
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The result and recommendation of this study will be translated to Malagasy and given to the 

health authorities in Betafo county and the local health authorities in Anjoma Ramartina. 

 

All potential informants were informed, both verbally and written, about the purpose of this 

study and the researcher’s background. Verbal informed consent was secured by all 

responders before conducting the interview, as many of the participants were expected to be 

illiterate. In addition the informants name was obtained, according to the recommendation 

from the ethical committee.  The caretaker also provided the consent for the child to 

participate in the anthropometric measurements. Assurance was given that participation was 

voluntary and that there would be no negative consequences if they decided not to participate. 

The informants were guaranteed full confidentiality.  

 

Health and nutritional recommendation were given to those who asked or in obvious need of 

it. Sick children were referred to the health centre.     
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3.0 The Study Results 

The data were collected through questionnaire, anthropometric measurements of the children 

and structural observation during and immediately after the interview. The data were collected 

in six villages in the district of Anjoma Ramartina, Madagascar 2002.  

A total number of 143 mothers or caretakers fulfilling the inclusion criteria were interviewed 

and their child in the age 6 to 36 months was measured.     

 

3.1 Demographic and Socio-economic characteristics 

3.1.1 Characteristics of the caretaker. 

The primary informants in this study were the mother, because she is usually responsible for 

the infants and young children’s feeding and caring. However, in some cases the biological 

mother was not the primary caretaker, due to reasons like death, absent, divorce or that she 

was assumed to be too young to take the main responsibility for the child. In these cases the 

substitute caretaker was interviewed.  

 

Out of the 143 informants, 136 were mothers, 2 were fathers, 4 were grandmothers and 1 had 

adopted the child. Ninety-two percent of the caretakers were married, the rest were single, 

divorced or widowed. The mean number of children in the family was 3.03 and 49% of the 

informants reported that they had lost a child. Merely 42% of those interviewed reported to 

have more than five years of schooling. Farming was the main occupation, only 7% had their 

income from other sources.   
 

In order to be able to measure differences and associations between age and other variables, 

the caretakers were divided into three age groups. The first group consisted of 23 caretakers 

younger than 21 years. The second age group was the largest with 76 caretakers between 21 

and 30 years of age. The third group included all caretakers from 31 years and above, which 

were 44 persons.  
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Thirty-six percent of the caretaker’s had got health education or recommendation in 

breastfeeding, weaning practice, hygiene and management of diarrhoea. Further, 38% had 

received health education in one to three of the topics. The last 26% had not got any 

recommendation in these topics. According to 64% of those who had received health 

education, health workers were the only source, while an additional 28% mentioned health 

personnel in addition to radio, newspaper, mother, mother in law, sister, friends, and 

husband/wife. 

 

Table 1. Demographic characteristics of the study population in Anjoma Ramartina (mean 
with standard deviation, or percent), Madagascar 2002. 
Variable:         Mean and SD         Percent   
 
   
Caretaker 
    Age (years)   28 ± 7.8                 
 

Education 
    Years   3.8 ± 2.6       
     None      14 
    <5 years      58  
    >5 years      42  
  
Marital status   
    Married      92 
    Other        8  
  
Occupation 
    Farmer      93 
    Other          7 
 
 Family size 
    Children    3.03±1.9                     
    1-2 children      52        
    3-4 children      23 
    5 or more children     25   
 
Experience in loosing a child  
    1 or more children   0.9±1.4  49  
 

Received health education 
    Yes       74 
    No       26 
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Some of the demographic characteristics were internally associated. The caretaker’s age was 

associated with family size (p<0.001). Twenty-eight of the 36 caretakers with five or more 

children were above 30 years, while only one of the mothers in the youngest age group had 

more than two children. Furthermore, the caretaker’s age was significantly associated with 

experience in loosing a child (p<0.001). Thirty-five of the caretakers above 30 years of age 

had lost a child compared to 5 of those below 21 years of age.  

In addition, caretaker’s education was significantly associated with loosing a child (p=0.04), 

whereas education was not observed to be associated with family size. Of those who had five 

or more years of education 38% had lost one or more children compared to 56% of those with 

less than five years of schooling. 

 

3.1.2 Socio-economic characteristics of the households. 
The study was done in a low socio-economic area. Fifty-three percent of the informants did 

not own radio, bicycle or watch, which were the goods asked for. Further, the most common 

floor material was mud, which was observed in 118 of the 143 households. In addition, river 

or natural water sources were the water supply to 106 households, while the bush was 

reported to be the only toilet facility for 46 of the caretakers. It was not common with a 

particular place for hand washing. In 90% of the household, hand washing were performed 

outside the house. 

 

Kitchen was among the factors asked for. Of the households 98 had a separate room for 

cooking. Eighty-one of the respondents cooked and prepared the food on the ground. It was 

not registered how many of the households that had chickens. However, in 33 of the kitchen, 

chicken, chicken house, ducks or rabbits were recorded.  

 

The socio-economic and demographic variables were analysed in cross-tabulations in order to 

measure any internal associations between them. The caretakers educational level was 

associated with material possession (p< 0.001) and floor material (p=0.05). In 62% of the 

“well off” households, the caretaker had more than five years of education, whereas in the 

poor households 75% of the caretaker’s had less than five years of schooling. Additionally, 

62% of the caretakers in households with mud floor had less than five years of education.  
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Table 2. Socio-economical characteristics of households in Anjoma Ramartina district, 2002. 

Variable       Percent 
 
Material possession 
   Well off          47 
   Poor           53 
 
Type of floor 
   Mud           83 
   Cement           17 
 

Water supply 
   Well           26 
   Natural source         74 
 
Sanitation 
   Open latrine          68 
   Bush           32 
  
Separate kitchen         68   
 
Further, there was also a relationship between the households material possessions and floor 

material (p<0.001) and sanitation (p=0.02). Merely three of the 25 households with cement 

floor were categorised as poor, whereas 62% of the households with mud as floor material 

were in the poor category. In addition, floor material was associated with sanitation facility 

(p= 0.004).   

 

To what extend the caretakers had received health education was related to educational level 

(p= 0.004), the households material possession (p< 0.001) and family size (p= 0.05). Thirty-

one of the 52 that had got health education in all the four topics had more than five years of 

schooling, 32 of them had less than three children. Further, 29 of the 52 were in the “well of” 

group according to material possession. On the other hand, of the 37 informants that had not 

received any health education 25 of them had less than five years of schooling, 22 had three 

or more children and as many as 30 of them fall into the “poor” group according to material 

possession.  

 

Twenty-six of the 37 households with a well as water source were families with one to two 

children, whereas 55% of households with river or surface water as water source were 

families with three or more children. This relationship between water source and family size 

was observed to be significant (p= 0.01). The remaining demographic and socio-economic 

variables were not found to be significantly associated, internally. 
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3.2 Characteristics of the Children 
 
The mean age of the children in the study was 19 ± 9.8 months and 73 (51%) of them were 

girls. The children were divided into three age groups, in order to be able to analyse potential 

associations between children’s age and other variables. As demonstrated in table 3 the 

children were even distributed between the age groups.  

 
The Health card was used to decide the correct age of the child. In 87% of the children the age 

could be decided from the Health card and the mothers opinion, which most of the time were 

in accordance with each other. For the rest of the children the age was according to the 

caretakers information. Five of the children were said to be three years of age at the beginning 

of the interview, but when comparing the reported age with the Health card it became clear 

that they were between 36 and 39 months of age. Nevertheless, they were included into the 

study because they did not differ in the other aspects from the rest of the children in the oldest 

age group. 

 
Table 3. Description of the child population included in the study, by age and sex, Anjoma 
Ramartina, Madagascar 2002. 
      
Age (in months) Boys  %           Girls  %    Total           %
     

 
  6 – 12  22  15  25  17       47            32       
    
 
13 – 24  24  17  24  17       48            34 
       
 
25 – 36  24  17  24  17       48            34 
  
 
Total   70  49  73  51      143          100 
 
 
Of the children in the study, 126 of them were the youngest child in their family, while 14 had 

a sister or brother younger than 6 months of age. Three of the children were twins, both twins 

were measured and the “smallest” of them was included in this study. 

 

In total, 103 of the children were told to have a completed vaccination status. Ninety-two of 

them could verify it by the Health card.  
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Of the 39 partially vaccinated, 24 of them were 6 to 9 months, and according to the 

vaccination schedule the last compulsory vaccine is given at 9 months of age. Only 1 child 

had not received any vaccination at all, and it was in the oldest age group. A significant 

association between age and vaccination status was observed (p<0.001). 

 

The caretaker was asked if the child has had an episode of diarrhoea two weeks prior to this 

interview. According to the caretakers definition 30% of the children had experienced 

diarrhoea. The highest prevalence of diarrhoea was in the age group 13 to 24 months, where 

18 of 48 had experienced diarrhoea the last 14 days. Diarrhoea was less prevalent among the 

oldest children with 11 of 48 that have had diarrhoea two weeks prior to the interview. No 

significant association was observed between the prevalence of diarrhoea and children’s age 

as well as the association between gender and diarrhoea was not significant. Further, 

experience of diarrhoea two weeks prior to the survey was not statistically associated with 

children’s nutritional status. Nor was the reported food consumption associated with 

diarrhoea, except for fruit. Thirty-eight percent of the children with daily consumption of fruit 

have had diarrhoea compared to 22% of the children that consumed fruit less frequently 

(p=0.05).  

 

3.2.1 Children’s nutritional status. 
Results from the anthropometric measurements showed that 61.5% of the children were below 

-2SD weight for age. Further, 50% of the children were stunted and 9.9% of the children were 

wasted. According to the MUAC measurements 12.6% of the children were less than 12.5 cm 

and thereby malnourished.  
 

Table 4. Prevalence of malnutrition among the children in the study population, 6 to 36 
months, Anjoma Ramatina district, Madagascar, 2002. The numbers presented for WA, HA 
and WH are percentage of the reference value, while mean for MUAC is in centimetre.  
Variable  Mean and St.dev Minimum     Maximum 
(n= 143)   
 
Weight for age 78.1 ± 10.3       57   112    
 
Height for age* 92.0 ± 4.0       78   106  
 
Weight for height* 91.0 ± 9.3       67   135  
 
MUAC  13.7 ± 1.2      10.5   18.0  
 

*Measurement of height for two children was missing. 
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The relationship between malnutrition and gender as well as between malnutrition and the age 

groups were analysed. The following table shows that there were some differences in the 

nutritional status between boys and girls. In general, girls were more malnourished than boys, 

both according to weight for age (WA), height for age (HA), weight for height (WH) and 

MUAC.  

 

Table 5. Prevalence of malnutrition by age and gender, Anjoma Ramartina, Madagascar, 
2002. 
Weight for age, underweight  
Age 
(months) Boys 

  
Girls 

  
Total 

 

 Below  
-2SD 

Total no. 
of boys 

% 
underweight 

Below  
-2SD 

Total no. 
of girls 

% 
underweight 

Below  
-2SD 

% u-weight 
 

6-12 11 22 50.0 17 25 68.0 28 59.6  
13-24 15 24 62.5 15 24 62.5 30    62.5  
25-36 15 24 62.5 15 24 62.5 30 62.5  
Total 41 70 58.6 47 73 64.4 88 61.5  

Height for age, stunted 
Age 
(months) Boys 

  
Girls 

  
Total 

  

 Below  
-2SD 

Total no. of 
boys 

% stunted Below  
-2SD 

Total no. of 
girls 

% stunted Below  
-2SD 

No. of 
children 

% stunted 

6-12 9 22 40.9 12 24 50.0 21 46 45.6
13-24 9 23 39.1 15 24 62.5 24 47 51.1
25-36 14 24 58.3 12 24 50.0 26 48 54.2
Total 32 69 46.4 39 72 54.2 71 141 50.3

Weight for height, wasted 
Age 
(months) Boys 

  
Girls 

  
Total 

  

 Below  
-2SD 

Total no. of 
boys 

% wasted Below  
-2SD 

Total no. of 
girls 

% wasted Below  
-2SD 

No. of 
children 

% wasted 

6-12 1 22 4.5 3 24 12.5 4 46 8.7
13-24 2 23 8.7 3 24 12.5 5 47 10.6
25-36 2 24 8.3 3 24 12.5 5 48 10.4
Total 5 69 7.1 9 72 12.3 14 141 9.9
 

MUAC 
Age 
(months) Boys 

  
Girls 

  
Total 

  

 < 12,5 Total no. of 
boys 

% “red 
MUAC” 

< 12,5 Total no. of 
girls 

% “red 
MUAC” 

< 12,5 No. of 
children 

% “red 
MUAC” 

6-12 4 22 18.2 4 25 16.0 8 47 17.0
13-24 2 24 8.3 3 24 12.5 5 48 10.4
25-36 2 24 8.3 3 24 12.5 5 48 10.4
Total 8 70 11.4 10 73 13.7 18 143 12.6
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The gap between boys and girls was most evident in the 13 to 24 months old children in 

relation to stunting. In addition, it was also an obvious gender difference in the prevalence of 

underweight between six to twelve months old children. However, more 25 to 36 months old 

boys than girls were stunted. The analysis showed that the difference between gender was not 

significant. Furthermore, the children in the youngest age group were slightly less 

malnourished than the older children. Forty-six percent of the 6-12 months old children were 

stunted, compared to 51% and 54% of the 13-24 and 25-36 months old children, respectively. 

This difference in prevalence of malnutrition between the age group was not statistically 

significant.  

 

3.2.2 Demographic and socio-economic variables in relation to children’s nutritional 
status.  

Analysis were performed in order to reveal potential associations between demographic or 

socio-economic variables and nutritional status presented as WA, HA, WH and MUAC. The 

following variables included in the analysis were caretaker’s age, years of schooling, received 

health recommendation, family size, households material possessions, floor material, water 

supply and sanitation.  

 

A boarder-line association between caretaker’s age and stunting was observed (p=0.07). 

Thirty-eight percent of the youngest mothers had stunted children compared to 47% of the 

mothers 21-30 years and 61% of the mothers 31 years and above. Educational level was 

observed to be associated with children’s nutritional status as indicated by WA, WH and 

MUAC. Caretaker’s with more than five years of schooling had less malnourished children. 

Fifty percent of those with at least five years of schooling had underweight children, 

compared to 70% of those with less than five years of schooling. Furthermore, material 

possession was associated with height for age and MUAC. Thirty-eight percent of the “well 

off” households had stunted children, whereas 60% of the “poor” households had stunted 

children. 

 

The reminding socio-economic and demographic variables were not found to be associated 

with children’s nutritional status. 
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Table 6. Demographic and socio-economic factors associated with children’s nutritional 
status, Anjoma Ramartina district, Madagascar, 2002. 

Variable Type of   %  OR   95% CI        P value  
  malnutrition   malnourished      
           
 
Caretaker’s age HA* 
Up to and including 21  38  1.0    0.07 
21-30     47  1.5     0.5-3.9 
31 and above    61  2.6     0.8-7.5   
 
Education  WA* 
5 years or more    50  1.0   
Less than 5 years    70  2.3     1.2-4.6  0.02  
        
Education  WH* 
5 years or more       3  1.0 
Less than 5 years    14  4.7     1.0-22.0  0.04  
 
Education  MUAC* 
5 years or more       3  1.0 
Less than 5 years    19  6.9     1.5-31.4  0.004 
 
Material possession  HA 
Well off    38.  1.0 
Poor      60    2.4     1.2-4.8  0.01 
 
Material possession  MUAC 
Well off      6  1.0 
Poor     18  3.6     1.1-11.4  0.04 
 
*HA= height for age, WA= weight for age, WH= weight for age, MUAC= Mid-upper-arm-circumference. 
 

 

3.3 Knowledge and practice in Breastfeeding and Weaning 

3.3.1 Knowledge in exclusive breastfeeding. 
Fifty-six percent of the caretakers had an adequate knowledge of exclusive breastfeeding. 

They agreed that exclusive breastfeeding imply that the baby is only given breast milk and the 

colostrum is given. Further, that no other fluids are given before the initiation of breastfeeding 

and that the baby is fed on demand. An additional, 19% could identify that in exclusive 

breastfeeding the child is only given breast milk.  
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The last 25% of the caretaker’s included at least one alternative that was incorrect according 

to the internationally accepted definition. These alternatives were that the baby is given both 

breast milk and water that the baby should not be breastfed at night or that sugar water or 

other liquids should be given before initiation of breast milk. However, when presented with 

the proposition that infants need only breast milk for the first six months of life, 92% of the 

caretaker’s agreed. In addition, 95% of the respondents agreed that breast milk protects 

against infection. 

 

3.3.2 Practice in exclusive breastfeeding. 
Ninety-five percent of the informants reported that their child had been exclusively breastfed. 

In total 56% of the children had been exclusively breastfed from 5.5 to 6.5 months of age. 

According to the responders, 20% stopped exclusively breastfeeding before the child was 4 

months of age. The relationship between adequate knowledge of exclusive breastfeeding and 

exclusively breastfeeding the child from 5 to 7 months was statistical significant (p<0.001). 

 

There were no gender differences in relation to the practice of exclusive breastfeeding. On the 

other hand, there was a difference between the age groups, with an increased duration of 

exclusively breastfeeding in the youngest age group compared to the oldest. Eighty-one 

percent of the children 6 to 12 months had been exclusively breastfed from 5 to 7 months 

compared to 58% of the 25 to 36 months old children. Additionally, 19% of the children in 

the youngest age group had been exclusively breastfed shorter than 5 months or longer than 7 

months, meanwhile 42% of the children in the oldest age groups falls in this category. This 

relation between children’s age and the exclusive breastfeeding practice was observed to be 

significant (p= 0.02). 

 

A potential association between adequate duration of exclusive breastfeeding and nutritional 

status was analysed. There was almost no difference between the malnourished and well 

nourished children in relation to this practice. Of the 97 children that had been exclusive 

breastfed for five to seven months, 50 were less than -2SD and 47 were -2SD or above the 

reference values for height for age. In addition, 52% of the children with adequate duration of 

exclusive breastfeeding were stunted compared to 48% of those exclusively breastfed for less 

than five months or more than seven months.  
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3.3.3 Duration of breastfeeding. 

As many as 92% of the respondents agreed on the statement that a child should be breastfed at 

least up to the age of two years. Nevertheless, the mean duration of breastfeeding was 20.2 

months. At the time of the survey all children between 6 and 12 months were breastfeeding. 

Further, 40 of the 48 children 13 to 24 months were still breastfeeding. Seven of them had 

stopped breastfeeding between 12 and 24 months, whereas one child had stopped before his 

first birthday. Among the oldest children one child had also stopped breastfeeding before he 

was one year old. Fourteen of the children had stopped breastfeeding between the first and 

second year of life and the same number had stopped after their second birthday. Finally, 19 

of the 48 children 25 to 36 months were still breastfeeding.  

 

3.3.4 Reason for cessation of breastfeeding.  

A new pregnancy was mention by 42% of the caretakers as a common reason for cessation of 

breastfeeding. Twenty-five percent mention sickness of the mother or that she was too busy as 

common reasons for stopping breastfeeding. Further, that the child was big enough, did not 

like the breast milk or that breast milk was not healthy anymore, sickness of the child or that 

he did not want other food were reasons given by 19.5% of the informants. The last 14% did 

not know a common reason for cessation of breastfeeding. 

 

3.3.5 Optimal infant feeding. 

In the present study, optimal infant feeding is defined as exclusively breastfeeding from 5 to 7 

months together with introduction of complementary food when the child is in this age group. 

This definition is wider than WHO’s recommendations. The rationale behind employing a 

wider definition was due to the potential recall bias, since the majority of the informants 

answered the question retrospectively. Sixty-eight percent of the caretaker reported an optimal 

infant feeding practice. The optimal infant feeding practice was most prevalent in the 

youngest age group, where 38 (80%) of the children were reported to have got an optimal 

feeding. Thirty-two (67%) of the children 13-24 months and 28 (58%) of the 25-36months old 

children, were reported to have received this optimal feeding practices.  

 

This relationship between optimal infant feeding and children’s age was statistical significant 

(p=0.02). On the other hand, no significance between optimal infant feeding and nutritional 

status was observed, even not when controlled for children 6 to 12 months.  
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If the “optimal infant feeding” variable was extended to include “three meals per day” and 

”still or breastfed up to two years”, the percentage of children with optimal feeding was 

reduced to 52%. 

 

The association between children’s age and optimal feeding was still significant (p=0.001), 

whereas the association between this optimal infant feeding and nutritional status remained 

not significant.  

 
Table 7. Characteristics of the feeding practices in the study population in Anjoma Ramartina 
district, Madagascar, 2002 (mean, standard deviation or percent). 
  
Variable   Mean and Standard deviation  % (exact number) 
 
Exclusively breastfeeding 
     In months    5.0 ± 2.1 
     Up to 4 months        20 (29/143) 
     4 to 6 months        20 (28/143) 
     6 months         53 (76/143) 
     Above 6 months          7 (10/143) 
 
Duration of breastfeeding 
     In months    20.2 ± 6.6 
 
Children still breastfeeding 
     6-12         100 (47/47) 
    13-24           83 (40/48) 
    25-36           40 (19/48)  
 

Introduction of weaning food 
     Age of the child   5.6 ±1.6 
     Up to 4 months          13 (18/143) 
     4 to 6 months          20 (28/143) 
     6 months           57 (82/143)  
     Above 6 months          10 (15/143)  
 

Meals per day   3.1 ± 0.9 
      1-2            17 (24/141) 
       3            62 (88/141)  
      4-5            21 (29/141)  
 
 

3.3.6 Knowledge and practice in weaning. 

Ninety-five percent of the informants agreed on the statement that a child should start with 

complementary food at 6 months of age. However, the reported practice was that merely 57% 

of the caretakers had introduced complementary food at 6 months of age.  
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Seventy-four percent of the children were introduced to food when they were between 5 and 7 

months old. Thirteen percent of the children were consuming complementary food before the 

age of four months. Only 6% of the children were reported to have a delayed introduction of 

food, which mean that food was introduced after 7 months of age.  

 

A boarder-line significance was observed between children’s present age and the age when 

food were introduced (p =0.08). Among the 6 to 12 months old children only 17% of the 

children were not introduced to food between 5 and 7 months of age, compared to 33% of the 

24 to 36 months old children. Furthermore, there was not observed any association between 

age at introduction of complementary food and gender. Regarding this practice, it was also 

not observed any significant association with nutritional status.  

 
The most frequently mentioned reason for introduction of complementary food was that the 

breastmilk was not sufficient anymore, this reason was given by 60% of the caretakers. 

Reasons such as the child need food, always crying and good appetite were given by 13% of 

the informants. Only 5% reported that sickness of the child was the main reason. According to 

17% of the informants food was introduced because of maternal reason such as working in the 

field, sickness, or that the mother cannot afford to eat well etc. The last 4% mention that 

health workers had recommended to introduce food to the child. 

 

Nineteen percent of the children received only rice, cassava or maize during the introduction 

of complementary food. The majority of the caretakers offered this staple food in addition to 

some of the following food group oil, meat, fish, vegetables or fruit. Merely 14% reported that 

during introduction of weaning the child had received food from all the previous mention 

food groups. An association between type of food at introduction and height for age was 

observed (p=0.03). Of the children who received all or some of the above mentioned food 

groups 46% were stunted, whereas 70% of those children who had only consumed rice, 

cassava or maize during the introduction of complementary food were stunted. 

 
3.3.7 Food restriction. 

Nearly three-quarter of the responders claimed that some food should not be given to a child 

during introduction of weaning food. Cassava and maize were the most frequent mention food 

that should not be given at introduction of complementary food, respectively reported by 46% 

and 25% of the caretakers.  
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Twelve percent claimed that beans should be restricted while 9% mentioned that groundnuts 

were not suitable during the introduction of food. The reason behind food restriction was that  

“the food is heavy to digest”. This reason was given by 77% of those claiming that some food 

should be restricted. Other reported that the food would lead to sickness of the child.     

 

A significant association between height for age and restriction of food was observed. For the 

other nutritional parameters, WA, WH and MUAC non significant association were found. As 

presented in table 8, 66% of the children of caretaker’s in the “don’t know” and “all food can 

be given” were stunted, whereas 44% of the children of caretaker’s claiming that some food 

were not proper to give were stunted.  

 

Table 8. The relationship between restriction of food* and stunting, Anjoma Ramartina 2002. 

   Cases      No children %   OR    95% CI    P value  

   <-2SD        malnourished 
 
Restriction of food      46         105  44   1.0 
No restriction of food       
and don’t know      21            32  66   2.5    1.1-5.6         0.04 
 
*Restriction of food = the caretaker claimed that some food items should not be given at introduction of weaning 
food. 
 

3.3.8 Current food situation. 

Sixty-four percent of the caretaker agreed with the statement “a child has a small stomach and 

need to eat more frequent than adults”. The mean number of meals per day at the time of the 

survey was 3, with a maximum of 5 meals per day. The number of meals per day was not 

associated with gender or nutritional status. On the other hand it was observed to be boarder-

line associated with the age of the child (p= 0.07). Thirteen of the twenty-four children with 

one to two meals per day were between six and twelve months old. The majority of the 

children had three meals per day, but still it was most frequent with three meals per day 

among the oldest children. Further, 14 of the 29 children with four to five meals per day were 

between 13 and 24 months old. 

 

A recall of children’s food consumption for the last three days was collected. The different 

kind of food was divided into five main groups.  
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Table 9. Description of food consumption in relation to children’s age, Anjoma Ramartina 
district, Madagascar 2002. The frequency is presented in percent.  
            3 times/day   1-2 times/day*  1 time/3days*     Not consumed 

Carbohydrate rich food 
   6-12 months        73.3       22.2         4.5  0 
  13-24 months       89.6       10.4            0  0 
  25-39 months       83.3       12.5         4.2  0 

Oil in food 
   6-12 months       13.3        26.7       28.9  31.1     
 13-24 months       20.8        35.4       22.9  20.8 
 25-39 months       14.6        22.9       22.9  39.6  

Protein rich food 
   6-12 months       2.2       13.3       48.9  35.6  
 13-24 months       2.1       10.4       60.4  27.1  
 25-39 months       2.1         8.3       56.3  33.3  
 
Vegetables 
6-12 months       35.5       31.1       26.7  6.7 
 13-24 months       41.6       37.5       16.7  4.2 
 25-39 months       54.2       20.8       22.9  2.1 
 
Fruits** 
 6-12 months       15.6       22.2       28.9             33.3 
 13-24 months       27.1       22.9       14.6             35.4 
 25-39 months       52.1       12.5       10.4             25.0 
 
*3 times/day, means that the food is consumed three or more times per day each of the days included in the 
recall. 1-2times/day means that the food group has been consumed at least one or two times per day, but less 
than three times per day. 1time/3days means that the food group is consumed at least one time in the last three 
days, but less than every day. 
**For fruit the frequency categories are different. Instead of 3 times/day it is 2 times/day and it is 1 time/day 
instead of 1-2 times/day, the two last categories are the same. 
 

The first group was the “carbohydrate rich food”, which included rice, cassava and maize. Of 

them, rice and cassava were the most consumed. Nearly 55% were consuming rice at least 

three times per day, if those eating rice one to two times per day were included the percent 

increased to 92. Cassava was consumed one to two times per day by 50% of the children. The 

use of oil in the meals was seen as an own group. Forty-five percent of the children had a 

daily consumption of oil. 

 

The third group was the “protein rich food”, which consisted of fish, meat, egg, milk, beans 

and groundnuts. During the last three days, 68% of the children had consumed a protein rich 

food at least once.  
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Vegetables were the fourth group, where green leaves and tomatoes were mainly consumed. 

Forty-four percent of the children consumed vegetables three times or more per day. The fifth 

and last group was fruit, where banana and mango were the most common fruit consumed. 

The mango season started during the period of the survey. Fifty-one percent of the children 

were reported to have a daily consumption of fruit. 

 

Analyses were performed in order to reveal a potential relationship between nutritional status 

and food consumption. A boarder-line significance between daily consumption of fruit and 

weight for age was observed (p=0.087). Sixty-eight percent of the children with daily fruit 

consumption were underweight, where as 53% of those with irregular fruit consumption were 

underweight. No other relationships were found to be significant. There was almost no 

difference in the food consumption between the malnourished and well-nourished children. 

The following example may describe this, of the 94 children, which had consumed protein 

rich food the last three day, 47 were stunted and 47 were above the cut-off point for stunting.  

 

3.3.9 Demographic and socio-economic factors in relation to feeding practices. 

Analyses were performed in order to reveal potential relationships between knowledge and 

practice in infant feeding with some of the demographic and socio-economic factors. The 

factors included in the analysis were caretaker’s age and educational level, health education, 

family size, material possessions, floor material, water and sanitation facilities. The variables 

from infant and current feeding were knowledge in exclusive breastfeeding, practice and 

duration of exclusive breastfeeding, practice in optimal infant feeding, time of introduction of 

complementary food, food restriction, number of meals per day and food consumption.   

 

Adequate knowledge in exclusive breastfeeding was associated with caretaker’s age, health 

education and family size. The analysis showed that 20 (87%) and 64 (84%) of the caretaker’s 

below 21 years and between 21 and 30 years, respectively, had an adequate knowledge in 

exclusive breastfeeding, where else only 23 (52%) of the caretakers above 30 years had an 

adequate knowledge in exclusive breastfeeding. In addition, caretaker’s in families with less 

than three children had better knowledge in exclusive breastfeeding than families with three 

or more children. Eighty-five percent of the caretaker’s with one or two children had a good 

knowledge in exclusive breastfeeding, compared to 64% of those with more children.  
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Ninety percent of those who had received health recommendation in all the four topics had an 

adequate knowledge in exclusive breastfeeding, whereas 65% and 68% of respondents with 

less or no health education had an adequate knowledge in exclusive breastfeeding.  
 

Duration of exclusive breastfeeding from five to seven months was observed to be associated 

with caretaker’s age, health education, family size and the household’s sanitation. Seventeen 

of the 23 caretaker’s below 21 years and 59 of the 76 caretaker’s between 21 and 30 years 

reported to have exclusively breastfed their child from five to seven months, whereas 22 of 44 

caretaker’s above 30 years had exclusively breastfed their child that long. Whether the 

mothers had received health education and in how many topics were also related to the 

duration of exclusive breastfeeding. Of the 52 caretakers who reported to have received health 

education in all four topics 41 had exclusively breastfed their child for five to seven months, 

compared to 22 of 37 of those who had not got any health education. Family size was also 

associated with duration of exclusive breastfeeding. Fifty-seven of the 74 caretakers with one 

or two children had exclusively breastfed for 5 to 7 months, whereas 41 of 69 with three or 

more children did. The last variable that was associated with duration of exclusively 

breastfeeding was sanitation. It was found that 74 of 97 caretakers in households with an open 

latrine exclusively breastfed their child from 5 to 7 months, compared to 24 of the 46 

caretakers in households using the bush.  

 

Optimal infant feeding was also associated with caretaker’s age, family size, health education 

and sanitation. The pattern described above was observed in relation to this variable. This 

indicate that younger mothers with fewer children that had received health education in all the 

four topics and were living in households with open latrine appeared to have a better 

performance in optimal infant feeding, compared to the caretakers in the counterpart 

categories. 

 

Number of meals per day was associated with caretakers education and health education 

(p=0.02). Fifty-four of the 59 caretaker’s with five or more years of schooling offered their 

child three or more meals per day, compared to 63 of 82 caretakers with less years of 

schooling. The similar trend was seen among those that had received health education. Of 

the105 caretakers who had received health recommendation 92 offered the child three or more 

meals per day, compared to 25 of 36 of those who had not received any health 

recommendation. 
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Furthermore, health education was also related to consumption of carbohydrate rich food 

(p=0.03). Ninety-one of the 105 caretakers who had received health education reported that 

their child consumed carbohydrate rich food three times or more per day, whereas 25 of 36 

caretakers who had not got any health education did.  

 

Daily use of oil in the food was associated with the households material possession ((p=0.04). 

Of the “well off” households 36 of 67 reported a daily consumption of oil, compared to 27 of 

the 74 “poor” households. 

 

Finally, an association between consumption of vegetables and sanitation was observed 

(p=0.03). Thirty-six of the 96 caretakers in households with open latrine reported that their 

child consumed vegetables at least three times per day, while 26 of the 45 caretakers in 

households using the bush reported at their child also consumed vegetables at least three times 

per day.  

 

In addition a boarder-line significance was observed between adequate knowledge in 

exclusive breastfeeding and material possession. Further, the relationship between food 

restriction and material possession and water supply was found to be of boarder-line 

significance. A boarder-line significance was observed between number of meals per day and 

material possession. Finally, the consumption of carbohydrate rich food and the use of oil 

were observed to be boarder-line associated with caretaker’s education, as well as 

consumption of vegetables were boarder-line associated with caretaker’s age. 
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Table 10.  Relationship between feeding practices and demographic and socio-economic 
factors in the area of Anjoma Ramartina, Madagascar, 2002.  

Variable     %  OR 95% CI P value    
          
Adequate knowledge in excl. 
bf* associated with age of caretaker.     
Up to and included 20 years    87  1.0   <0.001 
21- 30 years      84 1.2 0.3-4.9    1.000 
31 years and above    52 6.1 1.6-23.5    0.007 
 
Adequate knowledge in excl. bf 
associated with family size. 
1-2 children     85 1.0 
3 or more children     64 3.3 1.5-7.3     0.004 
 
Adequate knowledge in excl. bf 
associated with health education. 
In 4 health topics    90 1.0      0.009 
In 1-3 health topics    65 5.1 1.7-15.0    0.002  
In non health topics    68 4.5 1.4-14.3    0.007 
 
Adequate duration of excl bf 
associated with caretaker’s age. 
Up to and included 20 years    74 1.0      0.01  
21- 30 years      78 0.8 0.3-2.4     0.78  
31 years and above    50 2.8 0.9-8.5     0.07 
 

Adequate duration of excl bf 
associated with sanitation. 
Open latrine     76 1.0 
Bush      52 2.9 1.4-6.2    0.004 
 
Adequate duration of excl bf 
associated with family size. 
1-2 children     77 1.0 
3 or more children    59 2.3 1.1-4.7     0.03 
 
Adequate duration of excl bf 
associated with health education. 
In 4 health topics    79 1.0      0.05 
In 1-3 health topics    65 2.0 0.8-4.8     0.13  
In non health topics    59 2.5 1.0-6.5     0.06 
 
Optimal infant feeding   
associated with caretaker’s age.   
Up to and included 20 years    74 1.0       0.01   
21- 30 years      77 0.8 0.3-2.4      0.78  
31 years and above    50 2.8 0.9-8.5      0.07  
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Table 10, continue.  Relationship between feeding practices and demographic and socio-
economic factors in the area of Anjoma Ramartina, Madagascar, 2002.  

Variable                % OR 95% CI P value  
  
 

Optimal infant feeding   
associated with sanitation. 
Open latrine     76 1.0 
Bush      52 2.9 1.4-6.2  0.004 
 
Optimal infant feeding 
in relation to family size.   
1-2 children     77 1.0 
3 or more children    59 2.3 1.1-4.7  0.03  
 
Optimal infant feeding** 
related to health education.   
In 4 health topics    79 1.0   0.05 
In 1-3 health topics    65 2.0 0.8-4.8  0.13 
In non health topics    59  2.5 1.0-6.5  0.06  

3 or more meals per day in 
relation to education 
5 or more years    91 1.0 
Less than 5 years     77 3.3 1.1-9.3  0.02 
 
3 or more meals per day in 
relation to health education. 
Received health education   88 1.0 
Not received health education  69 3.1 1.2-7.8  0.02 
 

Consumed carbohydrate rich food 3t/d 
relation to health education. 
Received health education   87 1.0    
Not received health education  69 2.8 1.1-7.1  0.03 
 
Daily use of oil in relation  
to material possession. 
Well off     54 1.0 
Poor      36 2.0 1.0-4.0  0.04 
 
Consumed vegetables 3t/d 
in relation to sanitation. 
Open latrine     38 1.0 
Bush      58 0.4 0.2-0.9  0.03 
 
* excl.bf= exclusive breastfeeding **Optimal infant feeding = exclusively breastfeeding up to 5-7 months and 
introduction of complementary food at that age. 
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3.4 Knowledge and practice in Hygiene and Management of Acute diarrhoea  
 

3.4.1 Knowledge of definition and causes of acute diarrhoea. 

Ninety-nine (69%) of the caretakers could explain that acute diarrhoea was when the child 

had frequent and/or watery or soft stools. Another 35 (25%) could at least mention one 

common symptom of acute, watery diarrhoea such as that the stool was changed or the child 

was vomiting. The reminding 9 caretakers (6%) explained wrong symptoms or did not know 

what acute diarrhoea was.   

 

Eighty-four of the interviewees had an adequate knowledge on causes of diarrhoea. An 

adequate answer included that all the correct alternatives given in the question were ticked 

off. Even though “rain season” and “cold weather” were included, the answer could be graded 

as adequate, due to the relationship between rain season and dirty water. Furthermore, 58 of 

the caretakers had more than four correct alternatives, but non of them had ticked off for the 

alternative that “Germs from human and animal” may cause diarrhoea.  

 

There was no association observed between caretakers knowledge in symptoms and causes of 

diarrhoea and the children’s experience of diarrhoea the last 14 days. 

 

3.4.2 Management of an episode of diarrhoea. 

As mention in “3.2 Characteristics of the children”, 43 of the children have had an episode of 

diarrhoea two weeks prior to the interview. In eight of these cases the diarrhoea was managed 

adequate according to recommendation from WHO and the child’s age. That included 

increased frequency of breastfeeding, was given ORS and/or rice water, offered the child 

water and small feedings frequently and/or brought the child to the clinic. However, 29 of the 

children received some of the adequate measures, but may not have been offered small and 

frequent feedings or were given medical treatment. Several different antibiotics, such as 

cotrim, amox, metronidazole, bactrim and tetracycline were given to children as treatment for 

the diarrhoea. Anti-malaria treatment and coal were also among the drugs reported to have 

been given to children with diarrhoea. In the last six cases the management was graded as 

poor, because the child had not been given anything to drink the first day or food had been 

restricted for 1 or 2 days.   
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Nearly 85% of the caretakers had used a package of oral rehydration solution (ORS). And of 

those who had used ORS, 94% reported correct use, which include frequent sips of ORS as 

long as the diarrhoea lasted and continuing to give ORS even though the child vomited. Of the 

22 responders that have not used ORS, 12 of them said that ORS was unknown to them. In 9 

cases the health workers had not advised them to use ORS or they thought that the diarrhoea 

was not that severe. The last one had not used ORS because she could not afford to buy it. 

 

3.4.3 Knowledge in symptoms of dehydration. 

Fifty percent of the caretakers mixed symptoms and consequences of dehydration. Symptoms 

of dehydration were sunken eyes and fontanel, wrinkled skin and little urine output, where as  

sleepiness and restlessness were examples of the consequences. Fifty-five respondents 

included that “urinating more than before” was a symptom of dehydration. Both this group 

and the 10 informants who claimed that good appetite was a symptom of diarrhoea had also 

correct alternatives. Only 2 respondents ticked off for one or two correct symptoms and the 

last 4 mothers did not know any symptoms of dehydration.      

 

3.4.4 Knowledge in feeding practices after diarrhoea. 

Ninety-eight percent of the caretakers agreed upon the statement that “a child loose weight 

during an episode of diarrhoea”. As a consequence of that statement 83 caretakers agreed that 

a child need an extra meal per day after the diarrhoea in order to catch up the weight loss. 

However, 51 informants claimed that the stomach need to rest after an episode of diarrhoea, 

resulting in less food consumption. The last 9 informants were agreed in one of the two 

statements or they did not know if it was best to add food or reduce food after an episode with 

diarrhoea. 

 

3.4.5 Knowledge and practice in prevention of diarrhoea. 

Fifty-six percent of the caretakers had an adequate knowledge of which measures that could 

prevent diarrhoea. Among the efforts were “using latrine”, “washing hands with water and 

soap after using the latrine”, “wash hands before preparing food and feeding a child”, 

“drinking clean water” and “keep drinking water in clean containers”, “cook food well and 

cover it when stored”.  
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However, as many as 41% claimed that “It is not possible to prevent diarrhoea, whatever I do 

diarrhoea will come”. This statement was often in addition to correct answers to the question.   

In none of the households all these examples of measures were reported to be to take in order 

to prevent diarrhoea. Nevertheless, 64% of the caretakers claimed to practice some of the 

measures. The reminding 36% admitted that they did not practice any special action to 

prevent diarrhoea. A boarder-line association was found between whether caretakers practiced 

some measures to prevent diarrhoea and their knowledge and attitude in whether diarrhoea 

was preventable (p=0.07).  

 

3.4.6 Practice in boiling drinking water. 

Boiling of the child’s drinking water was reported by 91 of the caretakers. Of the 51 

caretakers who did not boil the water, lack of knowledge was the reason in 18 of the case, 

whereas economy was the reason in the reminding 33 households. 

 

3.4.7 Practice in hand-washing. 

Thirty-nine percent of the caretakers claimed that the child’s hands were always washed 

before meals. None reported to almost never wash the child’s hands, whereas 61% reported 

that the child’s hands sometimes were washed before meals. Absent of the mother and that 

other children or the grandmother took care of the child during the day, were the explanation 

given by 79 of the mothers that “sometimes” washed the child’s hand. Not to be habituated to 

hand-washing was the reason given by 6 of the caretaker for “sometimes” washing the child’s 

hands.  

 

Of the 143 caretakers only 38 reported to wash their hands after visiting the latrine, after 

helping the children with their latrine visit, before preparing food and before feeding children.  

Forty-five respondents reported hand washing in relation to at least two of these activities, 

whereas the reminding 60 caretakers had an irregular hand washing practice.  
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Table 11. Characteristics of knowledge and practice in hygiene and management of diarrhoea 
in the study population in Anjoma Ramartina district, Madagascar 2002 (mean, standard 
deviation or percent). 
  
Variable    %    Exact number 

 
Adequate knowledge in  
symptoms of acute diarrhoea  69   99/143 
 
Treated diarrhoea with  
medication    67   29/43 
 
Adequate knowledge in  
feeding practices after diarrhoea 58   83/143 
 
Ever used of ORS   85   121/143 
 
Mixing symptoms and  
consequences of dehydration  50   72/143 
 
Diarrhoea is preventable  56   80/143  
 
Practice preventable measures 64   92/143 
 
Boiling child’s drinking water 64   91/143 
 
Children “always” washing  
hands before meals.    39   56/143 
 

 

 
3.4.8 Knowledge and practice in hygiene and management of diarrhoea in relation to 

children’s nutritional status, age and gender. 
 
Children’s nutritional status was not significantly associated with caretaker’s knowledge and 

practice in hygiene and management of acute, diarrhoea. One of the variables was observed to 

be boarder-line significant with gender, the other variables were not significantly associated 

with gender. Caretaker’s knowledge in feeding practices after diarrhoea was boarder-line 

associated with gender (p=0.06). Sixty-six percent of the girls’ caretakers reported correct 

feeding practices compared to 50% of the boys’ caretakers. Lastly, there were not observed 

any significant associations between children’s age and caretaker’s knowledge and practice in 

hygiene and management of diarrhoea.  
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3.4.9 Socio-economic and demographic variables in relation to caretaker’s knowledge 
and practice in hygiene and management of diarrhoea. 

The different variables in knowledge and practice in hygiene and management of diarrhoea 

were also controlled for association with eight different demographic and socio-economic 

variables. The eight variables were caretaker’s age, educational level, received health 

education, family size, material possession, floor material, water and sanitation facilities.  

 

Children’s experience in diarrhoea two weeks prior to the interview was not significantly 

associated with any of the demographic or socio-economic factors. Caretaker’s knowledge in 

definition of acute diarrhoea was observed to be associated with the households water supply 

(p=0.05). Seventy-eight (74%) of the 106 caretaker’s in households with natural sources as 

water supply had an adequate knowledge of symptoms of acute diarrhoea, while 21 (57%) of 

the 37 with open well had an adequate knowledge in symptoms of diarrhoea. In addition to 

water supply (p=0.006), floor material (p=0.02) and receiving health education (p=0.05) were 

found to be significantly associated with caretaker’s knowledge in what causes diarrhoea.      

 

There was an association between knowledge of causes of diarrhoea and water supply 

(p=0.006). Twenty-nine of the 37 (78%) mothers with open well had included “germs” in the 

answer, where as 55 (52%) of 105 of the caretaker’s with natural sources did include “germs”. 

Further, the relationship between knowledge of causes of diarrhoea and floor material was 

significant (p=0.02). Relatively more caretakers with cement floor (20/25) had included 

germs than caretakers with mud floor (64/117). Lastly, this knowledge in causes of diarrhoea 

was associated with caretaker’s health education (p=0.05). Of the 52 informants that had 

received health recommendation in all four topics, 35 had included germs, compared to 17 of 

the 37 that had not got any health recommendation.   
 
The management of diarrhoea, the use of ORS and caretakers knowledge in symptoms of 

dehydration were not observed to be associated with any of the demographic or socio-

economic factors.  

 

Nevertheless, caretaker’s responses to preferable feeding practices after diarrhea were 

significantly associated with some of the demographic and socio-economic factors.  
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Eighteen of the 23 caretaker’s below 21 years agreed that a child need an extra meal after 

diarrhoea, whereas 45 of the 76 and 20 of the 44 caretakers 21 to 30 years and 31 years and 

above respectively, agreed to that statement. Further, 45 (75%) of the 60 caretakers with five 

or more years of schooling agreed on this feeding practices while 38 (46%) of the 83 

caretakers with less schooling did. A similar pattern was seen between health education and 

agreement to the feeding practices after diarrhoea. Thirty-six (69%) of the 52 caretakers with 

health education in all four topics agreed that a child need an extra meal after diarrhoea, 

whereas did 18 (48%) of the 37 who had no health recommendation. Relatively more 

caretakers with less than three children claimed that the child needs an extra meal after 

diarrhoea than caretakers with three or more children. In relation to material possession, 47 

(70%) of 67 the “well off “ respondents agreed that a child need an extra meal after diarrhoea, 

where as 36 (47%) of the 76 “poor” caretakers did.   

 
Table 12. Percentage, odds ratio, and 95% CI of caretakers with adequate response to feeding 
practices after diarrhoea by socio-economic and demographic factors, Anjoma Ramartina 
district, Madagascar 2002. 
 
Variables    %      OR       95%CI P value 
 
Caretaker’s age.   
Up to and included 20 years   78     1.0         0.01  
21- 30 years     59     2.5     0.8-7.4  0.14  
31 years and above   45     4.3    1.3-13.7 0.002  
 

Education 
5 or more years   75     1.0 
Less than 5 years   46     3.6             1.7-7.3  0.001  
 
Material possession 
Well off    70     1.0 
Poor     47     2.6             1.3-5.2  0.007 
 
Family size 
1-2 children    68     1.0 
3 or more children   48     2.3  1.1-4.5  0.02 
 
Health education 
In 4 health topics   69     1.0    0.05 
In 1-3 health topics   53     1.9  0.9-4.3  0.11   
In non health topic   49     2.4  1.0-5.7  0.08 
     
The caretaker’s opinion towards prevention of diarrhoea was associated with caretaker’s age 

(p=0.05) and boarder-line significant with floor material (p=0.07). Younger caretakers were 

relatively more convinced that diarrhoea could be prevented than the older caretaker.  
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Sixteen (69%) of 23 caretakers below 21 years claimed that diarrhoea could be prevented 

through measures, whereas 44 (58%) of 76 and 20 (45%) of 44 of the 21 to 30 and 31 years 

and above, respectively thought that.   

 

 In practicing preventable measures caretaker’s age was observed to be significant (p=0.01). 

Eighteen (78%) of the caretakers up to 21 years practiced some measures in order to prevent 

diarrhoea, compared to 52 of 75 (68%) caretakers between 21 and 30 years and 22 of 44 

(52%) caretakers 31 years and above. In addition, whether the caretaker had received health 

education, and in how many of the topics were also associated with practicing measures to 

prevent diarrhoea (p=0.05). Thirty-nine of the fifty-one (76%) caretakers that had received 

health education in the four topics practiced some preventable measures, while 31 of 53 

(58%) with health education in one to three topics reported to practice some of the measures. 

Of the 35 that had not got any health education 20 (57%) reported to practice some of the 

actions in order to prevent diarrhoea. Finally, material possession was associated with 

caretaker’s measures in order to prevent diarrhoea. Of the caretakers in the “well off” group 

49 (73%) of 67 took some measures in order to prevent diarrhoea, compared to 43 (56%) of 

76 of the caretaker’s in the “poor” group.    

 

Caretaker’s practice in boiling the child’s drinking water was associated with whether the 

caretaker had got any health education or not (p=0.03). Sixty-nine percent of the caretakers 

that had received health education in all or some of the four topics were boiling the child’s 

drinking water, compared to 49% of those that had not received any health education.  

 

On the other hand, the practice of washing the child’s hands before meals was observed to 

merely be boarder-line significant with material possession (p=0.06) and floor material 

(p=0.07). Nevertheless, caretaker’s own hand-washing practice was observed to be associated 

with health education (p=0.02), material possession (p=0.01) and boarder-line significant with 

educational level (p=0.06). Seventy (66%) of the 106 that had received some health education 

had an adequate or partial good hand-washing practice, compared to 16 (43%) of 37 that had 

not received any health education.    
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3.5 Caretakers comment to Breastfeeding, Weaning and Management of 
Diarrhoea 

The informants were asked in an open question if they would like to add some to the 

interview. Nearly 73% of the caretakers replied that insufficient food and money were their 

main concern. The following quotations are from the answers within this group. One reported, 

“I really want to take care of the child, to feed him correctly, but I cannot afford”, another said 

“I really want to do well, to respect hygiene, to prepare enough food, but we can’t afford” and 

a third stated, “The money and the food is not enough, even though we want to do it well”. 

The majority of the informants are farmers, and several of them complained that they did not 

produce enough food, as the following answer demonstrates, “The food is not sufficient, we 

only have what we produce, and the money is not enough”. 

 

The second most frequent comment was lack of time to take proper care of the children, 

which were answered by 11%. Some in this group also mention that money was a problem, as 

the following quotations states, “I am very busy to look for money, so I don’t have time to 

take care of my children, because we have to work hard” and “Very busy in the field, we have 

to leave home early in the morning and we are back late in the evening, we can’t take care 

normally of the child”. These statements were common responses in this group.   

 

Another 9% mention others concerns such as sickness of mother or child, or that life was too 

hard. It was only 3 caretakers that mention lack of knowledge or that they wanted more 

knowledge as an answer to the question. The last 5% did not answer the question. 
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4.0 Discussion 
 
This research has been conducted in Anjoma Ramartina district, Madagascar. This is a rural 

area where the majority are farmers. In this study, 143 caretakers with a child in the age group 

6 to 36 months have been interviewed. As part of the study the child has been measured and 

characteristics of the households’ facilities have been recorded. In 95% of the cases the 

caretaker was the biological mother of the child. 

 

In this chapter the limitation of the study will be discussed. In addition the results will be 

discussed according to international recommendations, previous studies both in Madagascar 

and in other countries. The main focus for this study was to identify potential risk factors for 

malnutrition in infants and young children, with emphasise on the knowledge and practice in 

infant feeding, hygiene and management of acute diarrhoea.     

 

One of the main results was that malnutrition was prevalent in the studied population. Another 

result was that in general the feeding and caring practices were not significantly associated 

with malnutrition. However, some demographic and socio-economic factors were found to be 

associated with both children’s nutritional status and feeding practices as well as management 

of acute diarrhoea. This and other results will be discussed further in this chapter. 

 

4.1 Limitations of the study 

4.1.1 Study design. 

A cross-sectional design was implemented for the purpose of the study. This study design was 

chosen since it was the most feasible design due to the limited time and financial resources 

available. A drawback of cross-sectional design is that exposure and outcome are measured at 

the same time. This may lead to difficulties in establishing what the cause is and what the 

effect is. This could have been avoided if another design was chosen such as a longitudinal 

design. On the other hand, research based on a cross-sectional study has stated that it is 

possible to suggest an association between a potential cause and the outcome (27). The main 

objective of this study was to assess potential risk factors for malnutrition.  
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Therefore, a cross-sectional design was suitable, not only due to available resources but also 

and most importantly due to the objective of the study.        
 

4.1.2 Bias. 

In all studies the investigator should always be aware of the risk for biases. It should be 

avoided or kept to a minimum. Further the researcher should be aware of its possible impact 

on the results (60).  

 

Selection bias 

This study had a risk of selection biases since the study area and the sample were not 

randomly selected. The area was chosen due to the researcher’s knowledge and acquaintance 

with the area. The informants were recruited systematically. Four of the six villages included 

in this study were small and easy to have an overview over, and all the potential informants 

fulfilling the inclusion criteria volunteered to participate. The last two villages were more 

populous. In theses villages potential participants were visited and recruited. The number of 

participants were restricted by the sample size decided upon before the data collection and the 

time available. Since all the potential participants in the first four villages were included, a 

risk of selection biases should not be expected here.  

 

In the last two villages, it was stressed to include all “classes” of the community. It was 

volunteers who both knew and were well known in these villages who informed the mothers 

about the study and the interview. They were told to visit potential households and that it was 

important to include the less fortunate or poor mothers. If the mother or caretaker were not at 

home at the time of the interview, they were visited later, at least once more. The analysis 

shows that the prevalence of stunted children in this area is comparable with the national 

prevalence. In addition, the socio-economic results showed that there is an even distribution 

of “poor” and “well off” in our study. These results could be viewed to support that the 

selection of informants are not biased in this study. 

 

Another measure that was taken in order to reduce the possible selection bias, was to conduct 

a household survey instead of a hospital based study. First, if a hospital-based study was 

chosen, the sample size may have been larger.  
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On the other hand, the risk of selection bias could have been increased due to potential 

differences in characteristics of those visiting the health centre compared to those that will be 

seen in a household based survey.   

 

Our hypothesis is based on potential risk factors for an original healthy child to become 

malnourished. As a result of the hypotheses, children with congenital disability, a physical or 

mental retarded child or if the child was severely ill at the time of the interview were 

excluded. This limitation is based on the assumption that other factors may influence the 

nutritional status of these children compared to healthy children. One child was excluded 

from the study due to these criterions. That should not influence the results of this study.    

 

Information bias 

An additional reason to choose a household based study was to reduce the risk of information 

bias. In a hospital and health centre the informants are not in their every-day setting and it 

may influence their response to the interview. In these settings the researcher may not have 

the possibility to verify the reported practices, facilities etc., because the households are 

outside the interviewers reach (61).  

 

Further, in this study there was another risk for information bias. It is probable that some of 

the informants knew the recommended practices, but finds it impossible to put them into 

practice in the every day life. Nevertheless, they may have reported the recommended practice 

in order to avoid to be looked at as parents who cannot care for their children. This possible 

over-reporting of good practices may also be a risk since some of the informants knew the 

researcher from before and want to “please” her by giving the correct answers. However, the 

sample size should be large enough to limit the impact some of these possible information 

biases may have on the analysis and conclusion of this study.  

 

Pilot study 

A pilot study was conducted before the main data collection. This was done to uncover any 

ambiguous questions that could have increased the information bias. After the pilot study 

some of the questions were rewritten and simplified. In spite of that, some respondents still 

had some difficulties in understanding the question. The question were repeated and 

explained, without giving leading answer, until the caretaker understood the question. This 

may have influenced the responses.  
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The impact on the result may be reduced since it was only one team conducting all the 

interviews. Further, this may increase the chance that the questions have been explained in 

almost the same way to those who did not understand them. 

 

Recall bias 

Recall bias may be present in this study since many of the answers in the interview relied on 

the subjects memory. The respondents were probed for practices for up to three years prior to 

the investigation. Steps were taken to overcome the potential recall bias. One examples of 

these measures is that children’s age reported by the mother were confirmed by the Health 

card. Another example is that both the duration of exclusive breastfeeding and when 

complementary food was introduced were asked for. If any inconsistencies between them, the 

caretaker were asked if the reported practices were correct.   

 

 

4.2 Repeatability and Validity 

A questionnaire included personal, structured observations, a weighing scale, a height 

measuring board and a MUAC tape were the tools employed in this study.  

 

In relation to the questionnaire and the observations, some parts are more repeatable than 

others. For instance, marital status, family size, employment, material possessions, 

observation of floor material, sanitation and water supply are among the variables that are 

repeatable. However, these characteristics may change over time. In addition, the majority of 

the questions were concerning knowledge and practices, both current and previous practices. 

The interviewees’ responses to these questions vary more according to motivation, time 

available, memory, interruptions etc. In order to increase the validity of the survey, a pilot 

study was conducted and local people who knew the area were involved. Questions were 

adjusted and sensitised to the local setting and culture.  

     

The responses and observations may be affected by the observers. Different people may 

emphasis different observations. Further, a single person may have variation in her way of 

observing. In the present study the researcher and a combined field assistant and interpreter, 

collected all the data. First, this excluded the risk of variation in the data due to different team. 
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On the other hand, there may be a potential risk for continuation of the same mistakes and 

lack of observations. 

 

The children’s body weight was measured on a new, electronically scale. The height was 

measured on a board with a fixed measuring tape and the MUAC was a special tape. Trained 

personnel measured the children. These tools were checked and verified regularly. In addition, 

the child was measured over again if the result was questionable. There is a risk for variation 

in the method implemented. However, if the initial measures were correctly done, a repeated 

examination should reproduce the same information.     

 

External validity is also an important aspect of the study. In order to secure this, all the 

children, up to the limit of time and resources, in the villages fulfilling the criteria were 

included in this study. The results have been compared to the national statistics and other 

relevant research. The prevalence of stunted and wasted children in this area were comparable 

with the national prevalence. In addition the percentage of children with diarrhoea two weeks 

prior to the survey was comparable to the prevalence found in the Demographic and Health 

survey of Madagascar (DHS) (21,22). Finally, this may indicate that the external validity may 

encompass areas outside the study population. 

 

Furthermore, after considering the potential limitations of the study, the result presented and 

discussed will provide health personnel, governmental and non-governmental organisations 

with valuable information on the local situation. 

 

 

4.3 Nutritional status 

As it has been stated in the beginning of this discussion-chapter, one of our main results was 

that malnutrition is a severe health problem in this area. Approximately half of the children 

were stunted according to international references. Additionally almost one in ten children 

were wasted or acute undernourished. However, these results are in accordance with the DHS 

of Madagascar, and therefore this area was not different to Madagascar in general (21,22).  

 

Our result was also in accordance with the level presented in Human Development Report 

2002 (8).  
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On the contrary, in that report and in another study merely one-third of the children were 

underweight compared to more than half of the children in our study. This may be due to that 

children up to five years of age were included in that study (8,57). On the other hand, a study 

from south-east Madagascar has also found that half of the children were underweight in the 

dry season (36).  

 

Lastly, our results in the level of stunted children were supported by another study in the same 

province as our study was conducted. However, that study has a lower level of wasted and 

underweight children than in our study results (54). This may also be due to a wider age span 

included in their study compared to our study. In addition, variables such as season and 

quality of the last harvest may have an influence. The other study was not conducted in the 

off-season, neither was the present study. However, at the end of the data collection the off 

season was soon ahead, which may explain the higher level of underweight in our study, since 

weight for age is easier to influence than stunting. An additional reason could be a negative 

hang-over from the political crises that affected the country few months before the survey.  

 

4.3.1 Nutritional status and age. 

According to our analysis there was a small, but not significant difference between the age 

and prevalence of malnutrition. The difference was observed between the youngest age group 

and the two other age groups. Between the two oldest age groups there were almost no 

differences in the level of malnutrition. Observations about the critical period for children in 

developing countries to become malnourished, support these findings (17,18). This rapid and 

continuous decline in nutritional status was explained in “1.1.2 Protein-Energy Malnutrition”. 

However, the differences between the age groups were even more visible in the DHS 

Madagascar, where almost twice as many children in the two oldest age groups where 

malnourished compared to the youngest age group.  

 

A possible explanation for the larger gap between age groups in the national survey could be 

the larger sample size included in that survey. However, it is important to notice that more 

children between six and twelve months were malnourished in this area compared to 

Madagascar in general.  
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4.3.2 Nutritional status and gender. 

Our result showed that there was a difference between the gender in relation to nutritional 

status in the study population. More girls than boys were observed to be malnourished. The 

gap was largest in height for age, but it was also registered in relation to the other indicators. 

The difference was most evident according to stunting among 13 to 24 months old children. 

In addition this gap was also obvious in underweight in children six to twelve months.  

 

Although this difference was not statistically significant, it was an interesting observation. 

Other studies conducted in Madagascar have concluded with the opposite, which are 

supported by UNICEF’s statistics. UNICEF has found that in sub-Saharan Africa girls were 

slightly less underweight compared to boys (6). The study from southeast Madagascar claims 

that mean weight and height differed significantly between the genders in some age groups, in 

favour of the girls (36). According to another study, the girls were better off in relation to 

nutritional status. In order to explain this, the researcher claimed that girls spent more times 

with their mother, particular when meals were prepared, and thereby had a better access to 

food (36,54).  Moreover, these two studies included children up to 6 and 9 years of age, and 

may thereby not be directly comparable to our study. On the other hand, the sample size in the 

present study is small and since the difference between boys and girls was not significantly 

associated, it cannot be excluded that the result may happen by change. However, in further 

studies the gender aspects should be included.  

 

4.3.3 Gender, feeding and caring practices. 

Unfavourable child caring practices are among the risk factors for malnutrition in South Asian 

countries, but not in sub-Saharan African countries (6). Despite of that and based on the 

findings presented above (4.4.2) feeding and caring practices in addition to management of 

diarrhoea were analysed in order to assess their potential relationship with gender. Some 

differences were observed such as that the majority of those children introduced to weaning 

food before 5 months or after 7 months were girls. Another example was that more boys than 

girls received five meals per day. In addition, more girls than boys were reported to always 

wash their hands before meals. However, none of these and other practices were observed to 

be significant. As a conclusion, the reported and analysed caring and feeding practices can not 

explain the differences in nutritional status between boys and girls in our study.  
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4.4 Feeding practices and International recommendation 

4.4.1 Breastfeeding. 

Our results show that half of the mother reported to have exclusively breastfed their child for 

six months. If children reported to have been exclusively breastfed from five to seven months 

were included as many as seven out of ten falls within this group. Half of the mothers had an 

adequate knowledge in exclusive breastfeeding. An additional one-fifth knew that an 

exclusive breastfed child only received breast milk. Further, almost all the mothers agreed 

with the statement that breast milk is sufficient for the first six months of life. 

Observations of exclusive breastfeeding trends in other sub-Saharan countries have found that 

in Nigeria and Burkina Faso as few as one in hundred or one in fifty, respectively, were 

breastfed up to six months of age. On the other end of the scale one-third and more than half 

of the children in Ghana and Uganda, respectively, were exclusively breastfed for six months 

(23). The DHS in Madagascar has found that less than one-fifth of the children were still 

exclusively breastfeeding at four to six months of age (22). Another study have found that the 

median duration of exclusive breastfeeding are longer in the rural areas compared to urban 

areas in Madagascar (26).  

 
All the mothers and caretakers in our study reported that their child had been or still was 

being breastfed. This finding was in accordance with the DHS of Madagascar which stated 

that breastfeeding was initiated in approximately all children (22). A general report on the 

breastfeeding situation in Africa from 1986 to 1990 claimed that nine to ten of ten mothers 

breastfeed their children. The median duration of breastfeeding was observed to vary from 

about 15 to 24 months (23). The DHS Madagascar concludes that the median duration of 

breastfeeding in Madagascar was approximately 21 months, which is about the same as found 

in our study (21). This show that this area and Madagascar was observed to be in the middle 

compared to other African countries. However, all the children in the youngest age group 

were breastfeeding in our study, and more than four-fifth and two-fifth of the 13 to 24 months 

and 25 to 36 months old children, respectively were still breastfeeding.    

 

The reported practices are not optimal compared to WHO’s recommendation, which was 

described in “1.1.3 Nutritional status and breastfeeding”. On the other hand the studied area is 

comparable to the countries with better practices in exclusive breastfeeding.  
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The studied population has a better performance compared to the rest of Madagascar in 

relation to exclusive breastfeeding, but at the same level in the total duration of breastfeeding. 

An explanation for this better performance could be that exclusive breastfeeding has been 

promoted by the health workers (31). In addition, it was an interesting observation that the 

majority of the mothers knew or agreed upon WHO’s recommendations for exclusive 

breastfeeding and breastfeeding in general. A positive association was also observed between 

some of the knowledge and its related practice.  

 

Nevertheless, there was a gap between the actual and desired practice in exclusive 

breastfeeding in this area. Our result may indicate a beginning of a better trend, since 

knowledge and practice in exclusive breastfeeding were observed to be significant associated 

with caretaker’s age, family size and age of the child. Younger mother with fewer and 

younger children were found to have a more adequate knowledge and duration of exclusive 

breastfeeding than older caretakers with more and older children. This association between 

better adherence to infant feeding recommendations and maternal education and family size 

was also observed in a study in rural Malawi (40). 

 

4.4.2 Weaning practices. 

WHO recommend that complementary food should be introduced when the infant is six 

months old. Nearly all the caretakers agreed on this statement, even though only a bit more 

than half of them reported to have introduced complementary food at that age. If a wider age 

group was included almost four-fifth of the children were introduced to complementary food 

when they were between five and seven months. Comparing these reported practices with 

Madagascar in general it seems that the study population has a better adherence to the 

recommended practices, since more than half of the four to six months old children in the 

DHS survey had consumed cereals, grain or flour in the day prior to the survey. The 

performance is also showed to be better than in the two “neighbouring” countries Malawi and 

South Africa, where almost all four months old children were receiving complementary food. 

Further, in those studies complementary food was introduced approximately at four months 

(22,40, 63). 

 

Another study from Madagascar claim that introduction of food started as early as 2 months 

and that most children were consuming complementary food at 8 months of age (36).  



 64

Our result show that approximately one in ten children was introduced to complementary food 

at three months age and nearly all the children were consuming food at eight months. 

However, in that study there was no information in how many that was introduced to 

complementary food at the recommended age (36).  

 

Less than one-fifth of the caretakers in our study reported to only have given the child rice, 

maize or cassava during the introduction of complementary food. The rest had in addition 

provided vegetables, fruit, fish or meat. The study from south-east Madagascar claimed that 

meat, vegetables and fruit are uncommon baby food. The recall of the food consumed three 

days prior to the interview reflected a diet high in carbohydrate rich food as the diet is in 

general in Madagascar (22). On the other hand consumption of protein rich food was lower in 

this area compared to the DHS study of Madagascar. Oil was used daily in the meals for two-

fifth of the children, three-quarter of the children consumed vegetables at least once a day and 

half of the children consumed fruit every day. It seems that the variety of food consumed was 

better in the area of Anjoma Ramartina compared to a rural area in South Africa. However, 

these two recalls of food consumption were collected in a somewhat different way and may 

therefore not be directly comparable (63). The recollection of food consumption in our study 

was merely quantified and not weight or controlled for quality. Despite of that, the food 

consumption may seem to be inadequate according to international recommendations 

(17,24,59).  

 

Three-fifth of the caretakers agreed that a child need to eat more frequently than adults. 

Nevertheless, only one-fifth of them reported to feed the child four to five times per day, and 

an additional three-fifth fed their child three meals per day. This practice was not optimal 

according to the recommendations (17,24,59). 

 

Although it seems that this study population are performing better in some infant feeding 

practices when compared to the rest of Madagascar and other countries. There is still a gap 

between the optimal feeding practices recommended by WHO and the actual practice in our 

study population. On the other hand, what applied to the knowledge and practice in 

breastfeeding do apply to some of the weaning practices as well. As already explained these 

better practices may be due to the promotion of recommended breastfeeding and weaning 

practices by the health personnel and Secaline.  
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The health workers have in the last two years increased the focus and information to mothers 

on these topics (58). Secaline is also supposed to weigh the children once a month, and this 

close follow up may encourage the mother to improve their practices (57,58). Moreover, 

increased and better knowledge will not necessarily lead to change of attitudes and practices, 

which may be an explanation for the gap between knowledge and practice. There may be 

some barriers such as economy, cultural and traditional factors and limitation of time, which 

influence the relationship between knowledge and practice (62). 

 

4.4.3 Feeding practices and nutritional status. 

Previous studies have found that poor practices in breastfeeding and weaning, with an 

inadequate quality and quantity of the complementary diet are important factors for 

development of malnutrition in developing countries (7,18). For example, a study from Latin 

America, where feeding practices such as, breastfeeding practices and food frequency were 

included, have found that these practices were strongly and significantly associated with the 

child’s height for age (32).  

 

Our result show that in the study population breastfeeding and weaning practices were not 

associated with malnutrition, in neither of the indices. The food consumption was not related 

to nutritional status, except for a boarder-line significance between fruit and weight for age. 

Neither was the number of meals associated with children’s height for age or the other 

indices. However, food restriction was associated with better nutritional status compared to 

the parents that reported that no food should be withheld from the child or those who did not 

know.  

 

Therefore, our results were opposite to what was expected and stated in the research 

hypothesis. As a consequence the research hypothesis has to be at least partly rejected.  

An explanation to this result could be that the villages where this study has been conducted 

were socially homogenous. Due to this homogenous and high prevalence of malnutrition, it 

has not been possible to document that any of these feeding practices were specific risk 

factors for malnutrition.  
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4.5 Management of diarrhoea, International recommendation and Nutritional 
status 

 
The reported prevalence of diarrhoea in our study population was comparable to the general 

situation in Madagascar as presented in the DHS. On the other hand, the prevalence is more 

than doubled compared to studies from Guinea-Bissau (64) and South Africa (63). 

   

Nearly seven out of ten caretakers knew the correct definition of acute diarrhoea. This is 

approximately the same percentage as found in a study from a rural area in India, where also 

nine of ten mothers had heard about oral rehydration therapy (65). In our study, more than 

four-fifth reported that they had used ORS previously. This is a lot more than in the general 

study from rural Madagascar, where barely two-fifth said that they had heard of ORS. It is 

more comparable to a study from Guinea-Bissau where more than nine of ten mothers 

claimed that they had used ORS previously (66) and a study from South Africa, where more 

than three-fifth claimed prior knowledge of how to prepare ORS (44).  

 

The better knowledge of, and practice in use of ORS in our study population could be due to 

the health education in the health centre, which claim to focus and promote the internationally 

recommended management of diarrhoea (31). If this is the reason, it is very positive. On the 

other hand, the majority of those who had managed an episode of diarrhoea two weeks prior 

to the interview reported that the child had received medication or was not offered small and 

frequent feedings. This practice is opposite the recommendation given by WHO in how to 

manage acute diarrhoea. For instance only one of ten children in the study from Guinea-

Bissau received medication (66).  

 

A possible explanation to this could be that the caretakers mixed the diagnosis or that the 

child was treated for another disease at the time. On the other hand it may be possible that 

antibiotics were given to treat acute diarrhoea by the health center. If the latter is the case, it 

should be followed up, since antibiotic is indicated in very few cases of diarrhoea (42). 

Finally, it could also be viewed as evidence that some practices were more easy to change and 

improve than others. A study from India has found that some of the feeding practices during 

and after an episode of diarrhoea were improved after educational interventions, while other 

practices did not change (67).       
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Further in our study, a few more than one in ten withheld food or fluid for the first one or two 

days of the diarrhoea. In Madagascar in general one-fifth would decrease fluids and more than 

three-fifth would decrease food during an episode of diarrhoea (22). A study from rural 

Bangladesh has found that more than half of the mothers would completely withhold food 

during parts of the diarrhoea episode (46). Our sample size is too small to claim that the 

situation was better in the area where our study was conducted compared to theses other 

studies. However, even though nearly all our informants agreed that a child loose weight 

during an episode with diarrhoea only half of them agreed that the child need an extra meal 

per day in the convalescence period. This latter practice was found to improve after an 

educational intervention in a slum area in India (67).  

 

As a conclusion to the management of acute diarrhoea, it seems that some of the knowledge 

and practices among the study population were more comparable to studies that showed better 

performances than to Madagascar in general. However, there is a gap between the 

recommended practices and the actual practices. Nevertheless, this gap may decrease with 

further focus and promotion on the recommended practices, since there was an association 

between some of demographic and socio-economic factors and practices in our study.  

 

Finally, previous studies have found that poor management of diarrhoea was an important risk 

factor for development of malnutrition (7). This association was not observed in our study 

population. The knowledge and practices within management of diarrhoea were not observed 

to be associated with children’s nutritional status.    
 

 

4.6 Demographic and Socio-economic factors’ relationship with Nutritional 
status, Feeding and Caring practices 

Our results showed that there were associations between children’s nutritional status and 

demographic and socio-economic factors as well as between the latter factors and knowledge 

and practices in infant feeding and caring. According to UNICEF’s framework for causes of 

malnutrition, demographic and socio-economic factors may fall within the underlying and 

social causes of malnutrition. The possible relationship between these factors and diarrhoea 

and malnutrition was elaborated in “1.1.6 Nutritional status in relation to socio-economic 

factors”.  
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In contrast to some of the data referred to in that chapter, the analysis of our data found that 

the percentage of malnourished children was the same in households with a latrine as to the 

households using the bush. Even more unexpected was the result that families with access to a 

well have a higher percentage of malnourished children than the families where river or a 

natural source provides the water. An explanation to the latter could be that the majority of the 

households use the river or other natural water sources. Additional explanation is that due to 

the high prevalence of malnourished children in this homogenous society, it is difficult to 

state clear factors that may cause malnutrition.  

 

However in our study, caretaker’s age, material possession, educational level and whether the 

caretaker had received health education, were factors that often were found to be associated 

with nutritional status and rearing practices. This was in accordance with a study from Latin 

America (32) and the DHS Madagascar (22). On the contrary in a study of breastfeeding 

practices in Tanzania, none of the socio-economic or demographic factors were associated 

with feeding practices, except for ownership of radio that was associated with duration of 

exclusive and predominant breastfeeding in the rural area (26). A study in knowledge and 

practice in preventing diarrhoea in malnourished children has found that limited resources 

were among the barriers hindering the caretakers from practicing the desired measures (62). 

This may be seen in connection to our results, since material possession are associated with 

several of the practices, knowledge and nutritional status.  

 

That article suggested that lack of time was a barrier preventing the caretaker from washing 

the children’s hands before meals (62). In our study, the caretakers also claimed that they 

were too busy to boil the water and to wash children’s hands. Further, lack of time was also 

given as a reason for stopping breastfeeding. In addition it was mentioned by some in the final 

comment as a reason why they could not take as good care of their children as they wanted.  

As a result, the older children or grandmothers had to take care of the children. According to 

the DHS Madagascar, other relatives or female children were taking care of the child in one-

fifth of the time, when the mothers were working (22). This may lead to that a substantial 

proportion of girls cannot continue schooling, which again may maintain the circle of low 

education, lack of resources and poor nutritional status.  

 

Further, studies in which measures to take and implement in order to overcome the barriers 

preventing the mothers from practicing the recommended practices, are needed. 
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5.0 Conclusion and Recommendations 

Our results showed that childhood malnutrition, protein-energy malnutrition, as indicated by 

WA, HA, WH and MUAC is an extensive and severe problem in this area. However, 

malnutrition was not associated with the practice and knowledge of infant feeding and 

management of diarrhoea, as assumed in our research hypothesis. On the other hand both 

malnutrition and these feeding and caring practices were significantly associated with some 

socio-economic and demographic factors. As a consequence the research hypothesis may 

partly be rejected. However, larger sample size might have contributed to the generalisability 

of the results.   

 

The mean weight for age and height for age was a little below the cut-off point for 

malnutrition. Therefore, the majority of children were not acute and severely malnourished 

but moderate and chronic malnourished.  

 

Furthermore, our results showed that some of the practices were better than the average in 

Madagascar and on the same level as those countries in sub-Saharan Africa with a better 

experience and performance in infant and young child rearing. On the other hand, there are 

still a gap between the desired practices according to the international recommendations and 

the actual experience in infant and young child feeding, hygiene and management of 

diarrhoea in this area. However, our results may indicate a positive shift in the population 

towards better feeding and rearing practices, especially among the younger mothers. This is 

an important development that may signify a change in the children’s health.  

 

In addition, the caretaker’s knowledge related to these practices was better than what was 

transformed into practices. This may indicate good promotion and information of the 

importance of good feeding and caring practices by the health workers. Our results indicated a 

gap between knowledge and child rearing practices, despite of increased attention on health 

education in the location. However, health education should still be encouraged and 

continued, because whether the caretaker had received health education was often seen to be 

associated with a better knowledge, feeding and rearing practices.  
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In addition, the health education projects should focus not merely on knowledge but as well 

on identifying the barriers that may hinder the transformation of knowledge into practice and 

in how to overcome these barriers. The low levels of nutritional status in children may 

indicate that the caretakers may face many barriers in order to improve their practices and 

thereby the children’s health and nutritional status. Lack of time and poor economical status 

might be among the barriers. Traditional and cultural factors may also influence the 

relationship between knowledge and actual practices. Further studies of factors that influence 

these relationships in this area may be useful.  

 

The results showed a relationship between restriction of food items in the local culture and 

malnutrition. This was not expected. Further studies in the practices and attitudes concerning 

food restriction may reveal interesting and valuable information on how to improve the 

dietary feeding practices.  

 

Finally, our results showed that in this poor and homogenous community a few and strongly 

associated risk factors for malnutrition cannot be identified. This may suggest that 

malnutrition is not due to one single cause, but to a complex web of interacting causes. 

However, improvements in socio-economic strata is decisive as this is associated with some 

of the potential indicators of malnutrition. The organisations aiming to improve children’s 

nutritional status should take into consideration the lessons learned in this study. 
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Appendices 


