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Summary  
Studies conducted in CILSS member countries showed a lack of in-depth investigations 
despite the existence of quality data. As a result, the possibilities of developing effective 
strategies to combat malnutrition are greatly reduced.  
 
Thus, the Permanent Inter-State Committee for Drought Control in the Sahel (CILSS) 
committed itself to starting pilot activities that fall in line with the Nutrition, Food 
Security and Public Policies in the Sahel (NUSAPPS) Initia tive. To that effect, CILSS 
has identified three test countries namely The Gambia, Senegal and Niger, and is 
supporting them to conduct analyses that can be acceptable globally as well as be 
comparable with other sources and also be able to show the causality of malnutrition.  
 
As The Gambia has not been conducting the five yearly demographic and health surveys 
(DHS), data from the socio-economic sample survey of the Multiple Indicator Cluster 
Survey (MICS) III, 2005/6 of The Gambia was reanalysed in September 2007.  
 
Although MICS III looked at many variables, in this reanalysis, only the variables, which 
impacted either negatively or positively on acute and chronic malnutrition, are 
highlighted.  It should be noted that this exercise is not a scientific study but a reanalysis 
of data that existed.  Some of the outcomes of the analysis are not as one would have 
expected and therefore will require analysis of similar data before conclusions are drawn.  
 
Results 
National Wasting and Stunting Rates: 
Nationally, 7.3% and 29% of the children are wasted and stunted respectively, both 
ranked medium according to the WHO classification of malnutrition.  
 
Gender:  
When segregated into sexes, wasting is more prevalent among males (7.6%) than females 
(5.9%), a difference that is significant with a p value of <0.05. However, there is no 
significant difference (p > 0.05) in the prevalence of stunting when the sexes are 
compared. The stunting rates are 29% and 27.2% for males and females respectively.  In 
using logistic regression, females are 34% less likely to become wasted than males. 
 
Age: 
When segregated into age groups, the age groups with the least proportion of wasted 
children are the 24-35 months (3.9%), 36-47 months (4%) and the 48-59 months (5.3%). 
Infants aged 6-11 months have the highest proportion of wasting (13%) followed by 
those aged less than 6 months (11%) and the 12-23 months (9.4%).   
 
The age groups with the lowest proportions of stunting are the <6 months (13.6%) and 
the 6-11 months (19.3%). The age groups with the highest proportions of stunting are the 
24-35 months (37.4%), the 12-23 months (33%), the 36-47 months (31.2%) and the 48-
59 months (23.3%).   
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Diarrhoea: 
Wasting and stunting are more prevalent in children who had diarrhoea than in those who  
did not have diarrhoea. The wasting and stunting figures for those who had diarrhoea are 
9.2% and 33.5% respectively, whereas in those who did not have diarrhoea, the rates are 
6.2% and 26.8% respectively. When logistic regression is used, wasting is 85% more 
likely in children with diarrhoea than in those without diarrhoea, and children who had 
diarrhoea are 3% more likely to become stunted.  
 
Vaccinations: 
The proportion of wasting in children who did not complete their vaccinations is 6.7% 
and in those who have, 6.6% are wasted. In children fully immunized against Hepatitis B, 
6.9% are wasted compared to those not fully immunized, where 6.7% are wasted. These 
differences were however not found statistically significant. 
 
Using logistic regression, wasting is 25% more likely in children who are fully 
immunized against Hepatitis B than in those not immunized, and 3% more likely for 
those who have not completed all their vaccinations.  
 
In children who have completed all their vaccinations, 30.3% are stunted compared to 
25.2% of children who have not completed their vaccinations, a difference which is 
highly significant with a p value of <0.001. 
 
The proportion of stunting in children fully immunized against Hepatitis B is 28.9% and 
in those not fully immunized, 25.7% are stunted. Using logistic regression, children fully 
immunized against Hepatitis B are 30% less likely to become stunted than those not 
immunized against Hepatitis B. In children supplemented with vitamin A, 28% are 
stunted and in those not supplemented, 26.8% are stunted. 
 
Birth-weight: 
In children with normal birth weight, 6% are wasted, but in those smaller than average, 
11.7% are wasted. Stunting was more prevalent among low birth weight babies (35.3%) 
than those with normal weights (26.3%). Children who are smaller than average at birth 
were twice more likely to become wasted than those with normal birth weights. Children 
with low birth weight were also found to be 67% more likely to be stunted  
 
Breastfeeding: 
Children who were immediately given the breast had a stunting prevalence rate of 30%, 
and in those who were not immediately put to the breast, the rate is 25.3%. 
 
The wasting rates for those breastfed for more than 2 years is 6.1%, those breastfed for 
less than 2 years, 6.5% and those breastfed for less than 1 year, 8%. Stunting rates are 
33.1% for those breastfed for 24 months & more, 32.1% for those breastfed for 12-23 
months, and 17.5% for those breastfed for 0-11 months. 
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Number of meals consumed:  
Children consuming 5 meals and more have a wasting proportion rate of (5.8%), those 
consuming 4 meals (7.3%), those consuming between 1 to 3 meals (6.6%) and children 
not consuming any solid food when they should be (7.5%). Stunting is less prevalent in 
those not consuming any solid food, (18.6%) than in those consuming 4 meals a day 
(35.7%); 5 meals and more (31.5%); and 1 to 3 meals (26.8%).  
 
Mother’s medical attention:  
Wasting is more prevalent in children whose mothers were given 60 iron/folate tablets or 
more (8.5%) than in those whose mothers received less than 60 tablets (5.7%). Using 
logistic regression, wasting is 54% less likely in children whose mothers did not receive  
sufficient amounts of iron during pregnancy than in those whose mothers did. 
 
Children whose mothers were medically assisted during delivery have significantly lower 
stunting rates (23.1%) than those whose mothers were not assisted (32.1%), and when 
logistic regression is applied, 1% is less likely to become stunted than those whose 
mothers were not assisted during delivery.  
 
Children whose mothers were immunized against tetanus, have higher stunting rates 
(31%) than those whose mothers were not immunized (24.4%).  
 
Mother’s marital status, education, empowerment & number of children: 
The proportion of stunting is lowest in those whose mothers are not co-habiting (22.9%), 
followed by those whose mothers are in a monogamous relationship (27.5%). The highest 
proportion of stunting is in those whose mothers are in a polygamous relationship 
(31.7%). When logistic regression is used, children whose mothers are either in a 
monogamous or polygamous relationship are twice more likely to become stunted than 
those whose mothers are not co-habiting or married. 
 
Children of educated mothers have the least proportion of stunting. In children whose 
mothers have secondary education, 19.9% are stunted, in those whose mothers have 
primary education, 23.9% are stunted and in those whose mothers have no education, 
31.5% are stunted. In using logistic regression, children whose mothers have primary 
education are 16% less likely to become stunted than those whose mothers had none. 
 
The proportion of stunting in children whose mothers have high, medium and low 
empowerment status are 22.7%, 30.1% and 32.7% respectively. Using logistic regression, 
children born to women with low and mild empowerment status are 27% and 38% 
respectively more likely to become stunted than those born to women with high 
empowerment status. 
 
In those whose mothers have 6-18 children, 32% are stunted, in those whose mothers 
have 3-5 children, 28.8% are stunted, whereas in those whose mothers have 2 children or 
less, 26.6% are stunted. In households with just 1 child less than 5 years old, 27.2% are 
stunted, in households with just 2 children less than 5 years old, 26.9% are stunted and in 
households with 3 or more children less than five years old, 32.3% are stunted. Using 
logistic regression, children living in households with 3 or more children less than five 
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years are 11% more likely to be stunted than those in only 1-child households; children in 
households with 2 children less than five years old are 4% more likely to be come 
stunted; and children whose mothers have 3-5 children are 2% more likely to become 
stunted than those whose mothers have 2 children or less.  

 
Household wealth index: 
The proportion of stunting in children living in households classified as poor, middle-
class and well-off are 36.4%, 26.3% and 14.9% respectively. The logistic regression 
analysis showed that, children whose mothers are classed as being well-off and middle 
class are 59% and 28% respectively less likely to become stunted than those whose 
mothers are poor.  
 
Hygiene and source of water:  
In children living in households with low levels of hygiene, 7.5% are wasted, in those 
living in households with mild levels of hygiene, 7.6% are wasted and in those living in 
acceptable levels of hygiene, 6.6% are wasted. Children living in households with 
acceptable and mild levels of hygiene are 11% and 19% respectively less likely to 
become wasted than those living in households with low levels of hygiene. 
 
Stunting is less prevalent (27.9%) in children whose source of drinking water is from 
piped water than in children whose source is from protected wells (33.5%) and 
unprotected sources (31.6%).  
 
Local Government Areas (LGAs): 
Janjangburay had the least proportion of wasted children (3.8%), followed by Banjul 
(4.2%), Kanifing (5.3%), Kerewan (5.6%) and Basse (5.6%). Kuntaur has the highest 
proportion of wasted children (9.8%) followed by Brikama (7.3%) and Mansakonko 
(6.9%). 
 
Children from the urban settings have lower rates of stunting (19.3%) than children from 
the rural settings (34%). Children residing in the LGAs of Kanifing and Banjul have the 
lowest rates of stunting at 16.6% and 19.1% respectively, followed by Brikama (25.8%). 
The LGAs with the highest proportion of stunted children are Kerewan (40.4%), Kuntaur 
(35.4%), Basse (34.4%) Janjangburay (34.1%), and Mansakonko (34.1%).  
 
Using logistic regression, children living in rural areas are 18% more likely to become 
stunted than those living in urban areas. 
 
Conclusion/Recommendations 
Although some interventions such as vaccinations do not seem to have an effect on 
undernutrition, all efforts should be made to ensure the continuity of these interventions. 
According to the authors of Paper 3 in the Lancet Series, 2008, in order to eliminate 
stunting in the longer term, interventions (strategies of promoting breastfeeding, 
micronutrient supplementation etc) should be complemented by improvements in the 
underlying determinants of undernutrition, such as poverty, poor education, disease 
burden, and lack of women's empowerment. 
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Based on MICS reanalysis findings, the following are being recommended (some of 
these recommendations are also in line with those made in the Lancet Series, 2008): 
 
A. Maternal and birth outcomes 

• Iron folate supplementation 
• Maternal iodine though iodisation of salt 
• Medical assistance before and during delivery to minimize maternal deaths and 

complications during delivery 
• Maternal supplementation of vitamin A within eight weeks after delivery 
• Education of mothers on food safety, hygiene and personal and environmental 

sanitation to reduce incidences of diarrhoea 
• Education of mothers on timely and age appropriate complementary feeding 

 
B. Newborn babies 

• Promotion, protection and supporting breastfeeding 
 
C. Infants and children 

• Promotion, protection and supporting breastfeeding 
• Behavior change communication for improved complementary feeding 
• Vitamin A fortification or supplementation 
• Universal salt iodisation 
• Hand washing or hygiene intervention 
• Routine deworming of children 1-5 years old; 
• Growth Monitoring for early detection of malnutrition for intervention purposes; 

 
D. General  

• The use of iodized salt by all age groups to prevent iodine deficiency disorders;  
• The encouragement of families to sleep under an insecticide treated mosquito 

bednet  
• To encourage eating during and after illnesses for a speedy recovery; 
• The proper disposal of stools to prevent and/or avoid contamination with faecal 

material which can give rise to worm infestation and other conditions; 
• Anaemia control in children, pregnant and lactating women; 
• Start conducting as early as possible, the five yearly Demographic and Health 

Survey like the other Sahelian countries; 
• Improve on the representativeness of the sample at the LGA level to better enable 

insight into the causes of malnutrition;  
• Increase the amount of data collected on anthropometry and related factors or 

variables of quality in order to facilitate a tho rough analysis and production of 
accurate results. 
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Introduction 

Since December 2006, the Permanent Inter-State Committee for Drought Control in the 
Sahel (CILSS) has committed itself to starting pilot activities that fall in line with the 
Nutrition, Food Security and Public Policies in the Sahel (NUSAPPS) Initiative. Results 
from studies carried out in CILSS member countries showed a lack of in-depth 
investigations into the causes of malnutrition despite the existence of quality data. 
Consequently, the possibilities of developing effective strategies to combat malnutrition 
are greatly reduced.  
 
To that effect, CILSS has identified three test countries namely The Gambia, Senegal and 
Niger, and is supporting them to conduct analyses that can be acceptable globally as well 
as comparable with other sources and be able to show the causality of malnutrition from a 
reference pattern.  
 
A CILSS Mission came to The Gambia in September 2007, and helped set up a pool of 
experts from the Gambia Bureau of Statistics (GBoS), the Department of State for 
Agriculture (Planning) and the National Nutrition Agency (NaNA). Work conducted by 
this pool of experts was coordinated by NaNA, the government institution mandated by 
the government of The Gambia and charged with the responsibility of coordinating all 
nutrition and nutrition-related activities in the country.  
 
Since 1985, the then National Nutrition Unit now NaNA has been collecting twice-yearly 
(rainy and dry seasons) anthropometric data on all children less than five years old living 
in Primary Health Care villages. In these assessments, malnourished children are detected 
at an early stage and intervention strategies taken to prevent and manage malnutrition. 
The National Nutrition Surveillance Programme (GNNSP) is unique to The Gambia in 
comparison to other countries in the sub-region. However, this assessment does not take 
into consideration the causes of malnutrition.  
 
Despite this systematic collection, The Gambia has the lowest volume of information on 
nutritional status at a national level among the three pilot countries. This is mainly due to 
the fact that The Gambia has not been conducting the five yearly demographic and health 
surveys (DHS). The Gambia has however conducted several Multiple Indicator Cluster 
Surveys (MICS) and other anthropometric surveys. But, even though there are some 
similarities, MICS and these other surveys cannot be substituted for the DHS.  
 
After several meetings, between the pool of experts and the CILSS consultants, it was 
agreed that the survey data of MICS II (2000), MICS III (2005/6) and the Vulnerability 
Analysis and Mapping (VAM) would be reanalysed with the following objectives in 
mind: 
 

• Outline temporal evolutions of malnutrition at the national and/or sub-national 
level; 

• Evaluate the impact of the different factors of malnutrition; 
• Conduct causal analysis to determine the causes of malnutrition in the households.  
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I. Indicators of Malnutrition 
 
In children, the most sensitive indicator of malnutrition is failure to achieve normal 
weight and/or height. Different indicators have been developed to assess malnutrition, but 
the three most widely used indicators as well as the ones recommended by the World 
Health Organization (WHO) for international use are: 

• Height-for-Age (HFA); 
• Weight- for-Height (WFH); and  
• Weight- for-Age (WFA). 

 
Height-for-Age is an indicator for stunting or chronic malnutrition, where the height of 
the child is expressed as a percentage of the reference height for his age using the 
CDC/NCHS/WHO reference. Children who are stunted are considerably shorter than 
they should have been for their ages.  
 
Stunting is an indicator of long standing malnutrition and gives an indication of the 
proportion of children who have been exposed to infections or low food intake or a 
combination of both, over a long term. Stunting usually takes place before the age of two 
years, and is irreversible in most cases. It is a primary manifestation of malnutrition in 
early childhood, including malnutrition during foetal development brought on by the 
malnourished mother.  
 
In developing countries, stunted growth is a common problem affecting a large 
percentage of children. Once established, stunting and its effects typically become 
permanent. Stunted children may never regain the height lost as a result of stunting, and 
most children will never gain the corresponding body weight. It also leads to premature 
death later in life because vital organs never fully develop during childhood. 
 
Weight- for-Height is an indicator of wasting or acute malnutrition (malnutrition over a 
short period of time). These children are lighter than they should have been due to food 
depravation or recent illness. Children with acute or recent malnutrition are at risk of 
becoming seriously ill and therefore needs special attention.  
 
Weight- for-Age is an indicator for underweight and is a combination of chronic and acute 
malnutrition. These children have weights that are low for their ages. 
 
In MICS, all three indicators were used to assess malnutrition. However, for this 
reanalysis, only Height-for-Age and Weight- for-Height are used. For VAM, the data is 
not reanalyzed because of its poor quality. For The Gambia, after careful look at the 
MICS II data a conscious decision was made to also exclude the data in the re-analysis. 
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II. The Multiple Indicator Cluster Survey III (MICS III)  
 
II.1 Background 
 
The Gambia Multiple Indicator Cluster Survey (MICS III) was conducted in 2005/2006 
by the Central Statistics Department, now called The Gambia Bureau of Statistics 
(GBoS), in collaboration with the Departments of State for Education and Health, the 
National Nutrition Agency, Women’s Bureau, Gambia Family Planning Association and 
the Department of Community Development with financial and technical support from 
UNICEF and the World Bank.  The survey provides valuable information on the situation 
of children and women in The Gambia, and was based, in large part, on the need to 
monitor progress towards goals and targets emanating from recent international 
agreements: the Millennium Declaration, adopted by all 191 United Nations Member 
States in September 2000, and the Plan of Action of A World Fit For Children, adopted 
by 189 Member States at the United Nations Special Session on Children in May 2002. 
Both of these commitments build upon promises made by the international community at 
the 1990 World Summit for Children.  
 
II.2 Objectives: 
§ To provide up-to-date information for assessing the situation of children and 

women in The Gambia.  
§ To furnish data needed for monitoring progress towards the goals established at 

the World Summit for Children and the Millennium Development Goals as a basis 
for future action  

§ To produce results that would be utilized by government and development 
partners for planning and monitoring programme implementation.  

§ To contribute to the improvement of data and monitoring systems in The Gambia 
and to strengthen technical expertise in the design, implementation, and analysis 
of such systems  

 
II.3 Sample Design: 
 
The sample for The Gambia’s Multiple Indicator Cluster Survey (MICS) was designed to 
provide estimates at the national level on a large number of indicators on the situation of 
children and women, for urban and rural areas, and for eight Local Government Areas 
(LGA):  Banjul, Kanifing, Brikama, Mansakonko, Kerewan, Kuntaur, Janjanbureh and 
Basse.  The LGAs were identified as the main sampling domains and the sample was 
selected in two stages. In MICS III, within each LGA, at least 14 and at most 99 census 
enumeration areas were selected with probability proportional to size. After a household 
listing was carried out within the selected enumeration areas, a systematic sample of 
6,175 households was drawn. As the sample was stratified by LGA, it is not self-
weighting.  For reporting national level results, sample weights are used. 
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II.4 Questionnaires 
 
The questionnaire for The Gambia MICS was based on the MICS Model Questionnaire 
with some modifications and additions.  Three sets of questionnaires were used in the 
survey:  
1) a household questionnaire which was used to collect information on all de facto 
household members, the household, and the dwelling;  
2) a women’s questionnaire administered in each household to all women aged 15-49 
years; and  
3) an under-five questionnaire, administered to mothers or caretakers of all children 
under-five living in the household.  
 
The household questionnaire included the following modules: 

o Household Listing 
o Education 
o Water and Sanitation 
o Household Characteristics 
o Security of Tenure/Durability of Housing  
o ITN/Malaria-related questions  
o Child Labour  
o Child Discipline  
o Salt Iodisation 

 
The women’s questionnaire included the following modules: 

o Child Mortality 
o Tetanus Toxoid 
o Maternal and Newborn Health 
o Marriage and Union 
o Security of Tenure 
o Attitudes Towards Domestic Violence 
o Female Genital Mutilation/Cutting 
o Sexual Behaviour  
o HIV knowledge  

 
The questionnaire for children under-five was administered to mothers or caretakers of 
children under-five years of age 1 living in the households. Normally, the questionnaire 
was administered to mothers of under-five children; in cases when the mother was not 
listed in the household roster, a primary caretaker for the child was identified and 
interviewed. The questionnaire included the following modules: 

o Birth Registration and Early Learning 
o Child Development 
o Vitamin A 
o Breastfeeding 
o Care of Illness 

                                                 
1 The terms “children under 5”, “children age 0-4 years”, and “children aged 0-59 months” are used 
interchangeably in this report. 
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o Malaria 
o Immunization 
o Anthropometry 
o Rehydration Solutions 

 
From the MICS English version, key terms in the questionnaires should be translated into 
four languages: Mandinka, Wollof, Fula and Jola.  However, in MICS III, although 
translated versions of the questionnaires could not be produced for the survey, an attempt 
was made during the training of data collection personnel to translate all the questions 
into Mandinka, Fula and Wollof to ensure that there was a common approach to 
administering the questions to respondents in the local languages. All the questionnaires 
were pre-tested. Based on the results of the pre-test, modifications were made to the 
wording of some questions and translation problems identified and suitable alternatives 
discussed.  Copy of the Gambia’s MICS III questionnaire can be found on the website 
www.GboS.gm and www.nana.gm 
 
II.5 Training and Fieldwork  
 
In MICS III, training for the fieldwork lasted for 19 days in the Kanifing Municipality. 
Training included lectures on interviewing techniques and the contents of the 
questionnaires, and mock interviews between trainees to gain practice in asking 
questions. In addition, since the questionnaires were not translated into local languages, it 
was deemed necessary to conduct interviews in the three main local languages, 
Mandinka, Fula and Wollof, to ensure that there was a common translation of the 
questions. Mock interviews were repeated in the local languages to ensure a thorough 
understanding of the questionnaires. Towards the end of the training period, trainees 
spent 5 days in practice interviewing in Kanifing, Brikama and Mansakonko Local 
Government Areas. This exercise provided the MICS teams the opportunity to assess the 
suitability of the questionnaires and also to gauge the workload based on the sample size 
of the survey.  
 
Seven teams collected the data; each was comprised of 5 interviewers, one driver, one 
editor/measurer and a supervisor. Fieldwork began in December 2005 and ended in 
March 2006.  
 
II.6 Data Processing 
 
In MICS III, Data were entered using the CSPro software. The data were entered on 18 
microcomputers and carried out by 36 data entry operators and 2 data entry supervisors. 
In order to ensure quality control, all questionnaires were double entered and internal 
consistency checks were performed. Procedures and standard programs developed under 
the global MICS III project and adapted to the Gambia’s questionnaire were used 
throughout. Data processing began simultaneously with data collection in January 2006 
and was completed in March 2006. Data were analyzed using the Statistical Package for 
Social Sciences (SPSS) software program, Version 14, and the model syntax and 
tabulation plans developed by UNICEF for this purpose. 
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III. Conceptual Scheme and Analysis Methodology 
 
III.1 Conceptual Scheme and Variable Selection 
Information is collected from the administration of the questionnaire to respondents and 
observation from the electronic dataset obtained from the keying of all pieces of 
information actually gathered.  
 
The selection of variables for the statistical analysis of malnutrition is derived from the 
1990 UNICEF Conceptual Framework. Variables identified as having possible influence 
on nutritional status of children are divided into 8 groups of three levels according to 
their influence as illustrated in Table 1 below:  
 

Table 1: Variables used in the analysis of Nutritional Status    
Level Variable  
1. Child Characteristics Group 1: Child Characteristics 

- Age 
- Sex 
- Birth rank 
- Weight at birth (as perceived by mother) 
- Interval with the preceding child 
- Interval with the succeeding child 
 
Group 2: Morbidity and Treatment  
- Diarrhoea  
- Fever  
- Cough 
 
Group 3: Preventive Care: 
- Vaccination 
- Vitamin A Supplementation 
- Disposal of child stool 
 
Group 4: Feeding 
- Number of meals  
- Food diversity index 

2. Mother’s Characteristics Group 5: Mother’s Characteristics  
- Age 
- BMI 
- Literacy level 
- Empowerment (participation in decision-making) 
- Occupation 
 
Group 6: Prenatal Consultation  
- Anemia Prevention 
- Medically assisted delivery  
- Post-natal consultation  
- Post-partum vitamin A 
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- Initiation, exclusive and length of breastfeeding 
3. Environment Characteristics Group 7: Socio-economic Characteristics 

- Type of housing 
- Nature of wall 
- Nature of soil 
- Nature of roof 
- Sanitation 
- Mode of lighting 
- Mode of cooking 
- Source of drinking water 
- Kitchenware 
- Occupation status of house 
 
Group 8: socio-demographic characteristics  
- Place of residence 
- Size of the household 
- Number of children under five  
- Marital status  

Dependent Variables  Acute malnutrition  
Chronic malnutrition  

 
III.2 Statistical Methods   
 
The statistical approach uses two tools. The first one is essentially descriptive and 
attempts to show the more significant variables that are correlated to malnutrition (acute 
or chronic). Through analysis of variance, the equality of the mean values of the variables 
and the equality of each couple of items were tested. 
 
The second approach is a multidimensional procedure that compensates for the 
limitations of bivariate analysis. It is the logistic regression i.e, an explanatory approach. 
The cross-tabulation of a variable (called dependent variable) by another one (called 
explanatory or independent variable) gives numbers (or proportions) of a studied 
phenomenon, items or factors considered in the analysis. This procedure gives only an 
appreciation of the strength or weakness between the two variables. The explanatory 
improvement demands that one proceeds to the evaluation of interactions between all 
factors that contributed to the outcome. Hence, the need to integrate in one model, all the 
variables that may have a possible impact.    
 
In the case considered here, the dependent variable has only two items (dichotomic), 
therefore, the need arises to resort to logistic regression since the children under five are 
divided into two groups (malnourished or normal). The statistical formulation used is as 
follows.  
  
If p represents the probability for a child to suffer from malnutrition, the logistic 
regression is the logit of p and: logit(p)=log(p/(1-p)) and is written as a linear 
combination of factors weighted by coefficients ß that express their effects.   
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Logit(p) = log(p/(1-p)) = ß0 + ß1Xi1 + ß2Xi2 + … + ßnXin. 
 
Where ß0 is the intercept and ßk is the variation of logit(p) induced by one unit increase 
of the factor Xk. 
 
This last formulation eases the interpretation; this is why it is more frequently used. 
Globally, for each variable included in a logistic model, the first item is considered as the 
reference to which the others are compared to. Its coefficient value is 1. When the value 
exp(ßk) of another item is over 1, its risk to experience the event is superior to that 
reference item. Conversely, if the value is under 1, the risk is then lower than that of the 
reference item.  
 
III.3 Data Quality  
 
The quality of anthropometric data is assessed on the basis of certain criteria such as the 
rate of collection coverage of the anthropometric measurement, the rate of aberrant or 
unlikely values (flags), the comparison of distribution of z score curves with the reference 
population and standard deviation of the distributions.  
 
The summary table (Appendix 1) provides an evaluation of the quality of the 
anthropometric data before and after deletion of the flags of z scores of each type of 
malnutrition considered. The definition of unlikely values is derived from the cut-off 
points of the new anthropometric reference curve released by WHO in 2006. These cut-
off points vary according to the type of malnutrition2.  
 
On this basis, we may conclude that the coverage rate of anthropometric measurements 
for MICS III dataset is overwhelmingly satisfactory and the rate has been very 
remarkable (97.7%). This exceptional level of coverage for anthropometric data 
collection may justify the assertion that the sample structure is representative of the 
population as a whole, since the sample has been designed for this purpose. However, the 
difference observed between the sub-entities percentages lies essentially on the missing 
cases. This can be linked to the important sample size (6,175), which implies a higher 
probability of not reaching every individual in the target population.   
 
The MICS III data shows much lower standard deviations in comparison to MICS II, 
because the sample size has nearly doubled. This shows a real increase in the data quality 
over time. The improvement is also observed in the decreasing number of flags. From 8% 
in the first round survey, indicating relatively bad data quality, the proportion of flags fell 
drastically to 0.4% in the second survey. The deleting of the flags in the dataset has 
resulted to close standard deviation values. 
 
The graphical representations confirmed the quality improvement of the anthropometric 
data. The flags deletion increases the similarity with the reference curves. However, the 

                                                 
2 For acute malnutrition, the cut-off points are – 5 and 5, while for chronic malnutrition, lower and upper 
cut-points are – 6 and 6.  
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figures of the z scores are closer for acute malnutrition than for those of chronic 
malnutrition (Appendix 2).  
 
In MICS III, even though the data quality is improved by deleting the flags, the initial 
information has an appreciable standard level.     
 
In the comparison of the quality of the two datasets, the extent of a posterior data 
cleaning should be taken into consideration. The results shown are from datasets that 
have already undergone prior statistical handling. Therefore, some pieces of information 
from initial field collection could have been adjusted by procedures to match some 
internal coherence. In fact, the gaps noted in the dataset could be attributed to the 
different methodologies used in cleaning up the data or imputing missing information.  
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IV. Results of the Analyses  
 
IV.1 Acute Malnutrition or Wasting: 
 
Table 2: Prevalence of Wasting 

Indicator  Number Percentage 

Normal 5912 92.7 

Malnourished (Wasted) 464 7.3 

Total 6376 100 
 
Nationally, 7.3% of the children less than five years old are wasted. 
 
Table 3: Acute Malnutrition (Wasting) and Child’s Factors  (adjusted for sex and age) 

    Acute Malnutrition Significance  

Variables Items Normal Wasted   
Child gender Male 92.4 7.6   

Female 94.1 5.9 0.0072 
Diarrhoea No diarrhoea 93.8 6.2   

Diarrhoea 90.8 9.2 0.0001 
Hepatitis B vaccines Not immunized 93.3 6.7   

Fully immunized 93.1 6.9 0.7673 
Vaccination status Incomplete  93.3 6.7   
  Complete  93.4 6.6 0.893 
Size of child at birth Normal 94 6   

Smaller than average 88.3 11.7 0 
Length of breastfeeding 0-11 mths 92 8   

12-23 mths 93.5 6.5   
24 mths + 93.9 6.1 0.2822 

Frequency of consumption 
of solid food  

No food consumed 92.5 7.5   
1 – 3 meals 93.4 6.6   
4 meals consumed 92.7 7.3   
5 meals & more 94.2 5.8 0.4591 

Age group of child < 6 months 89 11   
6-11 months 87 13   
12-23 months 90.6 9.4   
24-35 months 96.1 3.9   
36-47 months 96 4   
48-59 months 94.7 5.3 0 

 
There is a significant difference (p = <0.05) in the prevalence of wasting when the two 
sexes are compared, with wasting being higher in the males (7.6%) than females (5.9%). 
In children who had diarrhoea, 9.2% are wasted compared to 6.2% who did not have 
diarrhoea, a difference that is highly significant with a p value of <0.001. The proportion 
of wasting in children fully immunized against Hepatitis B is 6.9% and in those not 
immunized, 6.7%, a difference which is not significant with a p value of >0.05. The 
proportion of wasting in children who did not complete their vaccinations is 6.7% and in 
those who have, 6.6%, a difference which is also not significant with a p value of >0.05.  
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There is a significant difference in the size of child at birth and prevalence of wasting. In 
children with normal birth weight (≥ 2.5kg), 6% are wasted, whereas in those smaller 
than average (≤ 2.5kg), 11.7% are wasted, a difference which is highly significant at p = 
<0.001.  
 
The wasting rate for those breastfed for a period of 24 months and more is 6.1%. Those 
breastfed for between 12 to 23 months also have a lower wasting rate (6.5%) than those 
breastfed for between 0 to 11 months (8%). However, the difference is not significant 
with a p value of >0.05. 
 
The proportion of wasting in children consuming 5 solid meals and more is 5.8%, in 
those consuming 4 meals, 7.3% and in those consuming between 1 to 3 meals, 6.6%. In 
those not consuming any solid food, 7.5% are wasted. The prevalence of wasting and 
frequency of food consumption is not significant with p value of >0.05. 
 
With p values of <0.001, the differences in the prevalence of wasting and the age group 
of the child are highly significant. The age groups with the highest proportion of wasted 
children are the 6-11 months (13%), the <6 months (11%) and the 12-23 months (9.4%). 
The age cohorts with the least proportion of wasted children are the 24-35 months 
(3.9%), 36-47 months (4%) and the 48-59 months (5.3%).  
 
Table 4: Acute malnutrition (wasting) and mother’s use of iron/folate tablets (adjusted for sex and 
age) 

   Acute Malnutrition Significance 

Variables Items Normal Wasted   
Number of iron/folate 
tablets 

60 tablets or + 91.5 8.5   
Insufficient number (<60) 94.3 5.7 0.0119 

 
In children whose mothers were given 60 tablets or more of iron/folate during pregnancy, 
8.5% are wasted, whereas in those whose mothers received less than 60 tablets, 5.7% are 
wasted. This difference in wasting is significant with a p value of <0.05. 
 
Table 5: Acute Malnutrition (wasting) and Environmental Factors of Significant Importance (adjusted 
for sex and age) 

   Acute Malnutrition Significance 

Variables Items Normal Wasted   
Local government area Banjul 95.8 4.2   

Kanifing 94.7 5.3   
Brikama 92.7 7.3   
Mansakonko 93.1 6.9   
Kerewan 94.7 5.3   
Kuntaur 90.2 9.8   
Janjanbureh 96.2 3.8   
Basse 94.4 5.6 0.0109 

Household level of 
hygiene 

Low hygiene 92.5 7.5   
Mild hygiene 92.4 7.6   
Acceptable hygiene 93.4 6.6 0.4718 
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There are significant differences with p values of <0.05 in the prevalence of wasting and 
the local government area (LGA) where the child is residing. The LGAs with the least 
proportions of wasted children are Janjabureh (3.8%), Banjul (4.2%), Kanifing (5.3%), 
Kerewan (5.3%) and Basse (5.6%). The LGA of Kuntaur has the highest proportion of 
wasted children with 9.8% followed by Brikama (7.3%) and Mansakonko (6.9%). 
 
There are no significant differences (p values of >0.05) in the prevalence of wasting and 
levels of hygiene. In children living in households with low levels of hygiene, 7.5% are 
wasted, in those living in households with mild levels of hygiene, 7.6% are wasted and in 
those living in acceptable levels of hygiene, 6.6% are wasted. 
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IV.2 Chronic Malnutrition or Stunting: 
 
Table 6:  Prevalence of Stunting 

Indicator  Number Percentage 
Normal 3250 71 

Malnourished (stunted) 1325 29 

Total 4575 100.0 

 
Nationally, 29% of the children less than five years old are stunted.  

 
Table 7: Chronic Malnutrition (stunting) and Child’s Factors (adjusted for sex and age) 

   Chronic Malnutrition   

Variables Items Normal Stunted Significance 
Child gender Male 71 29   

Female 72.8 27.2 0.1223 
Vitamin A supplementation None 73.2 26.8   

Vitamin A in 6 mths 72 28 0.4574 
Diarrhoea  No diarrhoea 73.2 26.8   

Diarrhoea 66.5 33.5 0 
Hepatitis B vaccines No Hepatitis B 74.3 25.7   

Fully Hepatitis B immunized 71.1 28.9 0.0511 
Size of child at birth Normal 73.7 26.3   

Smaller than average 64.7 35.3 0.0002 
When child put to breast Not put to breast immediately 74.7 25.3   

Immediately put to breast 70 30 0.004 
Length of breastfeeding 0-11 mths 82.5 17.5   

12-23 mths 67.9 32.1   
24 mths + 66.9 33.1 0 

Times solid food 
consumed 

No meals consumed 81.4 18.6   
1 - 3 meals 73.2 26.8   
4 meals  64.3 35.7   
5 meals & + 68.5 31.5 0 

Age group of child < 6 months 86.4 13.6   
6-11 months 80.7 19.3   
12-23 months 67 33   
24-35 months 62.6 37.4   
36-47 months 68.8 31.2   
48-59 months 76.7 23.3 0 

Vaccination status Incomplete vaccination 74.8 25.2   
  Complete vaccination 69.7 30.3 0.0001 
 
 
There is no significant difference (p > 0.05) in the prevalence of stunting when the sexes 
are compared. In males, 29% are stunted and in females, 27.2% are. 
 
There is no significant difference in the prevalence of stunting and whether the child has 
been supplemented with vitamin A or not (p = >0.05). In those not supplemented, 26.8% 
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are stunted, whereas in those supplemented, 28% are stunted. In children fully 
immunized against Hepatitis B, 28.9% are stunted, whereas in those not immunized, 
25.7% are stunted, a difference which is significant with a p value of 0.05.  
 
In children who have completed all their vaccinations, 30.3% are stunted compared to 
25.2% of children who have not completed their vaccinations, a difference which is 
highly significant with a p value of <0.001. 
 
In children who had diarrhoea, 33.5% are stunted and in those who did not have 
diarrhoea, 26.8% are stunted, a difference of significance with a p value of <0.001. The 
size of the child at birth also has a bearing on stunting with the proportion of stunting 
higher in those smaller than average (35.3%) compared to those with normal size 
(26.3%), a difference which is highly significant with a p value of <0.001. 
 
Upon delivery, children who were immediately given the breast had a stunting prevalence 
rate of 30%, and in those who were not immediately put to the breast, the rate is 25.3%. 
The difference is significant with a p value of <0.05. 
 
The proportion of stunting is lowest in those breastfed for between 0 to 11 months 
(17.5%). The highest proportion of stunting is in those breastfed for 24 months and more 
(33.1%). Those breastfed for a period between 12-23 months have a stunting rate of 
32.1%. The differences are highly significant with p values of <0.001. 
 
Prevalence of stunting is also associated (p values of <0.001) with the frequency that 
solid foods are consumed. The proportion of stunting is highest in children consuming 4 
meals a day (35.7%) followed by those consuming 5 meals and more (31.5%). Those 
consuming between 1-3 meals have stunting rate of 26.8% and in those not consuming 
any solid food, 18.6% are stunting.  
 
There are also strong associations (p values of <0.001) in the prevalence of stunting and 
the age group of the children. The age groups with the highest proportions of stunting are 
the 24-35 months (37.4%), the 12-23 months (33%) and the 36-47 months (31.2%). The 
age groups with the lowest proportions of stunting are the <6 months (13.6%), the 6-11 
months (19.3%) and the 48-59 months (23.3%). 
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Table 8: Chronic Malnutrition (stunting) and Mother’s Factors of Significant Importance (adjusted for 
sex and age) 

   Chronic Malnutrition   

Variables Items Normal Stunted Significance 
Mother's education None 68.5 31.5   

Primary 76.1 23.9   
Secondary 80.1 19.9 0 

Medical assistance at 
delivery 

No 67.9 32.1   
Medically assisted delivery 76.9 23.1 0 

Mother tetanus  
immunization 

Mother not immunized 75.6 24.4   
Mother immunized 69 31 0.0003 

Mother marital status Not in union 77.1 22.9   
Monogamous 72.5 27.5   
Polygamous 68.3 31.7 0.0007 

Empowerment status High status 77.3 22.7   
Mild status 69.9 30.1   
Low status 67.3 32.7 0 

Children ever born to 
child's mother 

2 children or less 73.4 26.6   
3-5 children 71.2 28.8   
6-18 children 68 32 0.0094 

 
The prevalence of stunting is highly associated with the educational attainment of the 
mother. In children whose mothers have secondary education, 19.9% are stunted, in those 
whose mothers have primary education, 23.9% are stunted and in those whose mothers 
have no education, 31.5% are stunted. The differences are significant with p values of 
<0.001. 
 
There are significant differences (p values of <0.001) in the prevalence of stunting and 
the empowerment status of the children’s mothers. The mother’s empowerment status is 
highly related to stunting. The proportion of stunting in children whose mothers have 
high, medium and low empowerment status are 22.7%, 30.1% and 32.7% respectively.  
 
The proportion of stunting is lowest in those whose mothers are not co-habiting (22.9%), 
followed by those whose mothers are in a monogamous relationship (27.5%). The highest 
proportion of stunting is in those whose mothers are in a polygamous relationship 
(31.7%). These differences are highly significant with p values of <0.001.  
 
In children whose mothers have 6-18 children, 32% are stunted, in those whose mothers 
have 3-5 children, 28.8% are stunted, whereas in those whose mothers have 2 children or 
less, 26.6% are stunted. 
 
Children whose mothers received medical assistance during delivery have significantly 
lower stunting rates (23.1%) than those whose mothers were not assisted (32.1%), a 
significant difference with a p value of <0.001. In children whose mothers were 
immunized against tetanus during pregnancy, 31% are stunted and in those whose 
mothers were not immunized, 24.4% are stunted. This difference is significant with a p 
value of <0.001. 
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Table 9: Chronic Malnutrition (stunting) and Environmental Factors of Significant Importance 
(adjusted for sex and age) 

   Chronic Malnutrition   

Variables Items Normal Stunted Significance 
Urban/Rural Urban 80.7 19.3   

Rural 66 34 0 
Local government area Banjul 80.9 19.1   
  Kanifing 83.4 16.6   
  Brikama 74.2 25.8   
  Mansakonko 65.9 34.1   
  Kerewan 59.6 40.4   
  Kuntaur 64.6 35.4   
  Janjanbureh 65.9 34.1   
  Basse 65.6 34.4 0 
Number of underfives in 
HH 

1 child 72.8 27.2   
2 children 73.1 26.9   
3 children & + 67.7 32.3 0.0011 

Source of drinking water Piped water 72.1 27.9   
Protected well 66.5 33.5   
Unprotected source 68.4 31.6 0.0185 

Household wealth index Poor 63.6 36.4   
Middle class 73.7 26.3   
Well-off 85.1 14.9 0 

 
The environmental factors with impact on the prevalence of stunting are: 
Place of Residence: children from the urban settings have lower rates of stunting 
(19.3%) than children from the rural settings (34%), a significant difference with a p 
value of <0.001.Children residing in the LGAs of Kanifing and Banjul, both urban areas, 
have the lowest rates of stunting at 16.6% and 19.1% respectively, followed by Brikama, 
another urban area, with 25.8%. The LGAs with the highest proportion of stunted 
children are Kerewan (40.4%), Kuntaur (35.4%), Basse (34.4%) Janjangbureh (34.1%), 
and Mansakonko (34.1%). The differences in the prevalence of stunting and the LGAs 
are significant with p values of < 0.001. 
 
Household Wealth Index: stunting is higher in children living in households that are 
ranked as being poor (36.4%) compared to those living in households ranked middle class 
(26.3%) and well-off (14.9%). The differences are significant with p values of <0.001. 
 
Number in Household: In households with just 1 child less than 5 years old, 27.2% are 
stunted, in households with just 2 children less than 5 years old, 26.9% are stunted and in 
households with 3 or more children less than five years old, 32.3% are stunted. The 
differences are significant with p values of <0.001. 
 
Source of drinking water: stunting is less prevalent (27.9%) in children whose source of 
drinking water is from piped water than in children whose source is from protected wells 
(33.5%) and unprotected sources (31.6%). This difference is significant with a p value of 
<0.05. 
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Table 10: Logistic Regression of Acute Malnutrition (cut-off –2 Zscores)  

Variables Items Significance  Odds ratio 

Child gender Male     
  Female 0.01532687 0.66700262 
Diarrhoea  No diarrhoea     
  Diarrhoea 0.00043837 1.85519256 
Hepatitis B vaccines  No     
  Totally HepB vaccinated 0.26216152 0.76552188 
Vaccination status incomplete     
  Complete vaccination 0.87552641 1.03569499 
Accurate number of tablets 60 tablets or +     
  Insufficient number (<60) 0.00017869 0.46804584 
Size of child at birth Normal     
  Smaller than average 3.1759E-05 2.21822651 
Household level Low hygiene     
of hygiene Mild hygiene 0.40627975 0.81299326 
  Acceptable hygiene 0.5534309 0.89846474 
Length of breastfeeding 0-11 mths     
  12-23 mths  0.01425002 0.57142801 
  24 mths + 0.07555198 0.5576575 
Times solid food consumed No food consumed     
  1 - 3 meals 0.31774963 0.77888187 
  4 meals consumed 0.54334472 0.83698094 
  5 meals & more 0.94394674 0.97858921 
 
Below is the interpretation of the logistic regression table shown above: 

Female children are 34% less likely to become wasted than male ones. Wasting is 
85% more likely in children with diarrhoea than in those without diarrhoea. Wasting 
is also 25% more likely in children who are fully immunized against Hepatitis B than 
in those not immunized. Also, 3% of children who have completed their vaccinations 
are more likely to be wasted than those who have not completed their vaccinations. 
 
The chances of being wasted is 54% less likely in children whose mothers did not 
received sufficient amounts of iron during pregnancy than in those whose mothers 
did. Children who are smaller than average at birth are twice more likely to become 
wasted than those with normal birth weights. 
 
Children living in households with acceptable and mild levels of hygiene are 11% and 
19% less likely to become wasted than those living in households in low levels of 
hygiene. The more meals that children consumed, the less likely they are to become 
wasted. Those consuming 5 meals and more a day are 3% less likely to become 
wasted, those consuming 4 meals 17% less likely and those consuming 1-3 meals 
23% less likely than those not consuming any solid food.  
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Table 11:  Stepwise logistic regression of Acute Malnutrition (cut-off -2Zscores)  
for ranking prominent variables in descending order  

Variables Items Significance Odds ratio 

Child gender Male     
  Female 0.01315424 0.66148929 
Diarrhoea  No diarrhoea     
  Diarrhoea 0.00044361 1.84246846 
Size of child at birth Normal     
  Smaller than average 1.8153E-05 2.26053179 
Length of breastfeeding 0-11 mths     
  12-23 mths  1.4087E-05 0.47221798 
  24 mths + 0.00384632 0.44512249 
 
The stepwise logistic regression table above shows the most significant variables 
according to their impact on wasting. As observed, the gender of the child has the most 
impact on prevalence of wasting. Other variables of significance are diarrhoea, birth-
weight and breastfeeding duration.  
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Table 12: Logistic regression of Chronic Malnutrition (cut-off -2Zscores) 
Variables  Items Significance Odds ratio 
Diarrhoea  No diarrhoea     
 Diarrhoea 0.77866178 1.03199015 
Hepatitis B vaccine No     
  Totally Hepatitis B vaccinated 0.009805403 0.709308748 
Medical assistance at delivery No     
  Medically assisted delivery  0.32120852 0.901615102 
Size of child at birth Normal     
 Smaller than average 3.42221E -05 1.678126702 
Urban/Rural Urban     
  Rural 0.199097566 1.185742411 
Marrital status Not in union     
  Monogamous  0.014390935 2.096754558 
  Polygamous 0.011131364 2.19715897 
Women status (empowerment) High status      
  Mild status 0.013116262 1.381677932 
  Low status  0.055534998 1.278361098 

Number of underfives in  
 Household 

1 child     
2 children 0.741708598 1.043047799 

  3 children & more 0.372746878 1.119174055 
Children ever born 2 children or less     
  3-5 children 0.814267832 1.026990128 
HH wealth index  Poor     
  Middle class 0.002622043 0.720872297 
  Well-off 4.99376E -05 0.435992392 
Length of breastfeeding 0-11 mths     
  12-23 mths  3.85072E -08 2.232816999 
  24 mths + 0.011101821 1.591235894 
Times solid food consumed No food consumed     
 1 - 3 meals 0.558965855 1.102038797 
 4 meals consumed 0.012146648 1.565207897 
 5 meals & more 0.112298515 1.349213779 
Mother's education None     
 Primary  0.303241917 0.847416054 
 Secondary  0.967509497 1.006635667 
 
Below is the interpretation of the logistic regression table above: 

Children who had diarrhoea are 3% more likely to become stunted. Also, children 
fully immunized against Hepatitis B are 30% less likely to become stunted than those 
not immunized against Hepatitis B. In those whose mothers were assisted during 
delivery, 1% is less likely to become stunted than those whose mothers were not 
assisted during delivery. Children who are smaller than average at birth are 67% 
more likely to become stunted than those with normal birth weights. 
 
Children living in rural areas are 18% more likely to become stunted than those 
living in urban areas. Children whose mothers are either in a monogamous  or 
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polygamous relationship are twice more likely to become stunted than those whose 
mothers are not co-habiting or married. Children born to women with low and mild 
social status are 27% and 38% respectively more likely to become stunted than those 
born to women with high social status. 
 
Children living in households with 3 or more children less than five years are 11% 
more likely to be stunted than only 1 child in a household. Children in a household 
with 2 children less than five years old are 4% more likely to be come stunted. 
Children whose mothers have 3-5 children are 2% more likely to become stunted 
than those whose mothers have 2 children or less.  
 
Children whose mothers are classed as being well-off and middle class are 59% and 
28% respectively less likely to become stunted than those whose mothers are poor. 
Children whose mothers have primary education are also16% less likely to become 
stunted than those whose mothers had none. 
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Table 13 :  Stepwise logistic regression of Chronic Malnutrition (cut-off -2Zscores)  
for ranking prominent variables in descending order  

Variables Items Significance Odds ratio 

Hepatitis B vaccines  No     
  Totally HepB vaccinated 0.014658843 0.724490768 
Women status (empowerment) High status      
  Mild status 0.004730727 1.436634879 
  Low status  0.020961285 1.336270594 
Marital status Not in union     
  Monogamous  0.010093832 2.159561121 
  Polygamous 0.004511185 2.355283975 
Household wealth index  Poor     
  Middle class 8.11627E -05 0.675597796 
  Well-off 1.88464E -08 0.373910792 
Length of breastfeeding 0-11 mths     
  12-23 mths  2.32289E -08 2.238759968 
  24 mths + 0.00635138 1.613362101 
Size of child at birth Normal     
  Smaller than average 3.24295E -05 1.676316984 
Tetanus Inject to mother No     
  Mother tt immunized 0.00781111 1.339672853 
Times solid food consumed No food     
 1 - 3 meals 0.599572005 1.090513864 
 4 meals consumed 0.012907259 1.554523712 
 5 meals & + 0.095570949 1.363746218 
 
The Stepwise Logistic Regression gives the variables (factors) that show the most 
significant association with the prevalence of stunting. Factors impacting on stunting are 
Hepatitis B and Tetanus Toxoid vaccines, marital and societal status, child’s weight at 
birth, household wealth, breastfeeding duration and frequency of feeding. 
 
 
 
 
 
 



 22

V. Discussion 
 
V.1 Acute Malnutrition (Wasting) 
 
Nationally, 7.3% of the children are wasted which is ranked medium according to the 
WHO classification of malnutrition. The findings of this survey are consistent with those 
of a survey conducted by NaNA in 2005, which recorded 7% wasting and The Gambia 
Multiple Indicator Cluster Survey (MICS, 2000), which recorded 8% wasting. When 
compared to MICS 2000, and the NaNA 2005 survey, there is both a decrease of 0.7 and 
an increase of 0.3 percentage points respectively in the prevalence of wasting.  
 
When segregated into sexes, wasting is more prevalent among males (7.6%) than females 
(5.9%). As expected, wasting is more prevalent in children who had diarrhoea (9.2%) 
than in those who did no t have diarrhoea (6.2%). During diarrhoea, the gut absorbs fewer 
nutrients than normal. If enough food is not eaten, the body breaks down its own fat and 
muscle to supply the nutrients needed. As a result, children may stop growing. After the 
infection (diarrhoea) is overcome, the body tries to rebuild the muscles and fat, which 
were broken down to regain the weight lost. Giving more food enables children to ‘catch-
up’. If enough and extra food is not given immediately after an infection, they miss the 
chance to ‘catch-up’ and thus become malnourished. 
 
Surprisingly, vaccinations do not appear to have an effect on wasting. The proportion of 
wasting in children who did not complete their vaccinations is 6.7% and in those who 
have, 6.6%, a difference which is not significant with a p value of >0.05. The proportion 
of wasting in children fully immunized against Hepatitis B is 6.9% and in those not 
immunized, 6.7%, a difference which is also not significant with a p value of >0.05.  
 
This study has shown an association between birth weight and wasting. In children with 
normal birth weight, 6% are wasted, but in those smaller than average, 11.7% are wasted. 
Low birth weight babies have lower stores of nutrients such as fat, iron and vitamin A 
than babies with normal weight and are therefore already malnourished hence, do not 
have a very good start in life. 
 
Breastfeeding duration also does not seem to have that much of an effect on wasting. The 
wasting rate for those breastfed for a period of 24 months and more is 6.1%, for those 
breastfed between 12 to 23 months, 6.5% and those breastfed for between 0 to 11 months, 
8%. However, breastfeeding still continues to provide one-third or more of the nutrients 
that a child needs up to the age of 2 years. 
 
The age group with the highest proportion of wasting is the 6-11 months group (13%). 
This coincides with the time when most infants are introduced to complementary foods, 
as at the age of 6 months, breastfeeding is no longer adequate to meet all the infant’s 
nutritional requirements. It is the time when infants learn that there are foods other than 
breastmilk with different tastes and consistency. It is usually a critical period for both 
infant and mother. Some infants may not get enough energy and nutrients for a number of 
reasons such as: 
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§ Not getting enough food to eat; 
§ Eating and drinking contaminated food and drink leading to diarrhoea and other 

infections; 
§ Mothers adding more water to the cereal because of the high viscosity of cereals 

on cooling, and thus, the food not being rich in energy and nutrients. 
 
Also, some mothers tend to introduce other foods too early for the infant leading to 
adverse effects. A few mothers may also not start giving foods at 6 months but at a later 
age, when it becomes more difficult to persuade the infant to eat other foods. The period 
of complementation, which starts at 6 months to 3 years, is usually a critical one for 
children. With a rate of 9.4%, the 12-23 months group also has a high proportion of 
wasted children. They are also vulnerable due to the reasons stated above. In addition, 
some may stop being breastfed before the age of 2 years because their mothers are 
pregnant or have to go back to economic activities.   
 
It is strange and rather surprising that the infants less than 6 months old have such high 
rates of wasting (11%), i.e. the second highest proportion of wasting. Wasting was found 
to be 5.5% in MICS 2000 among children less than 6 months. This is the group that is 
supposed to be exclusively breastfed. Exclusive breastfeeding means giving no food, no 
water from birth until child is 6 months old. Exclusive breastfeeding is the best and safest 
way to feed a baby from 0 to 6 months. Exclusively breastfed babies have been shown to 
have fewer episodes of diarrhoea and other infections than non-exclusively breastfed 
ones. Also, exclusively breastfed babies have been shown to thrive better than none 
exclusively breastfed babies and this has been amply demonstrated in The Gambia 
through the Baby Friendly Community Initiative (BFCI). The exclusive breastfeeding 
rate in The Gambia for children less than 6 months nationally is between 41% (MICS 
2005/6) and 45% (NaNA, 2005).  In BFCI communities, exclusive breastfeeding rate for 
6 months is 60% (NaNA, 2005).  
 
The age groups with the least proportion of wasted children are the 24-35 months (3.9%), 
36-47 months (4%) and the 48-59 months (5.3%). Some of the reasons why wasting is 
least prevalent in these age groups could be that as older children, they are able to talk 
and communicate when they are hungry, are more independent and therefore able to fend 
for themselves.  Infections such as respiratory infections, diarrhoea and malaria may also 
be less among these age groups, as they have developed immunity against these 
infections. 
 
The consumption of more solid foods also seems to have a positive effect on wasting. 
Children consuming 5 meals and more are less wasted (5.8%) compared to those 
consuming 4 meals (7.3%), those consuming between 1 to 3 meals (6.6%) and children 
not consuming any solid food when they should be (7.5%). The difference in the 
prevalence of wasting and frequency of food consumption is highly significant with p 
values of <0.05. 
 
Although wasting is more prevalent in children whose mothers were given 60 iron/folate 
tablets or more (8.5%) than in those whose mothers received less than 60 tablets (5.7%), 
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the importance of preventing iron deficiency anaemia (IDA) in pregnancy cannot be 
overemphasised. The baby of an anaemic woman is more likely to have a low birth 
weight, become ill or die during early childhood. However, the data may be interpreted in 
many ways namely; 
§ It is not certain whether those who took less than the required amount are 

anaemic or not; 
§ It is not certain if the women complied and actually took all the tablets issued; 
§ Those who received less than the required amount of tablets may have been 

eating foods rich in iron and may not have been anaemic during the course of 
their pregnancy; and  

§ The amount of iron/folate tablets issued is dependent on the haemoglobin level of 
the pregnant woman.  

 
Janjangburay, a rural setting had the least proportion of wasted children (3.8%), followed 
by Banjul (4.2%) and Kanifing (5.3%), both urban settings, with Kerewan (5.3%) and 
Basse (5.8%), both rural towns following suit. The LGA of Kuntaur, a rural setting has 
the highest proportion of wasted children with 9.8% followed by Brikama (7.3%) and 
Mansakonko (6.9%), both rural settings, although Brikama is the LGA closest to the 
urban settings. Although the prevalence of wasting in Janjangburay seems to be 
consistent with MICS 2005/6 (3.7%), this is not consistent with other surveys bearing in 
mind that Janjangburay is a rural setting in the Eastern part of the country.  In the MICS 
2000 and NaNA 2005 assessments, wasting rates in Janjangburay were 16.3% and 12.1% 
respectively.  
 
Surprisingly, poor hygiene does not seem to have an impact on wasting. In children living 
in households with low levels of hygiene, 7.5% are wasted, in those living in households 
with mild levels of hygiene, 7.6% are wasted and in those living in acceptable levels of 
hygiene, 6.6% are wasted. Despite the insignificant difference, the importance of hygiene 
cannot be emphasised. 
 
V.2 Chronic Malnutrition (Stunting) 
 
At the national level, 29% of the children less than five years old are stunted, ranking The 
Gambia as medium according to the WHO classification. This figure is higher than the 
19.1% registered in MICS 2000, the 22.4% in MICS 2005/6 and the 17.8% of the 2005 
NaNA survey.  

 
Unlike the wasting results where vaccinations do not seem to have an effect on wasting, 
vaccinations seems to have a negative impact on stunting. The proportion of stunting in 
children who have completed all their vaccinations is 30.3%, which is significantly 
higher with a p value of <0.001 when compared to 25.2% of children who have not 
completed their vaccinations. Also, in children fully immunized against Hepatitis B, 
28.9% are stunted, whereas in those not immunized, 25.7% are stunted, a difference 
which is highly significant with a p value of <0.05. In children supplemented with 
vitamin A, 28% are stunted and in those not supplemented, 26.8% are stunted, a 
significant difference with a p value of 0.05. Although the results showed that stunting is 
more prevalent in children who have been fully immunized or received vitamin A, all 
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efforts should be made to ensure that all children under five years of age receive all the 
available immunizations according to schedule as children who are immunized have 
better protection against childhood diseases. These findings are surprising since 
immunizations and vitamin A supplements have been shown to reduce illnesses thereby 
reducing the risk of malnutrition and eventual mortality. These results should be 
interpreted with caution as there is ample evidence supporting the benefits of 
immunization in terms of cutting down communicable diseases and improving the 
survival chances of children.  
 
Stunting is more prevalent in children who had diarrhoea (33.5%) than in those who did 
not have diarrhoea (26.8%). Low birth weight babies are also more prone to becoming 
stunted (35.3%) than those with normal weights (26.3%). These results are not surprising, 
as the effects of diarrhoea and low birth weight on child growth have been discussed 
earlier in this section. All these differences are highly significant with p values of <0.001. 

 
Early initiation of breastfeeding seems to have a negative impact on stunting. Children 
who were immediately given the breast had a stunting prevalence rate of 30%, and in 
those who were not immediately put to the breast, the rate is 25.3%. This is surprising, as 
studies have shown that mothers of infants given the breast immediately after delivery are 
more likely to successfully breastfeed their infants. Breastfeeding is the best and safest 
food for a baby and provides all that the baby needs for the first six months of its life. It 
also continues to be the main source of nutrients for several more months. This result 
should therefore be reviewed. 
 
Amazingly, stunting is more prevalent in children breastfed for longer durations than in 
those breastfed for shorter periods (24 months & more, 33.1%; 12-23 months, 32.1%; 0-
11 months, 17.5%). However, many reasons could be attributed to this and they include: 
§ Stunting is an indicator of long standing malnutrition and as such it may be more 

prevalent in the older children;  
§ Children not getting enough food to eat, with breastmilk still continuing to be 

their major source of food. As stated earlier, breastmilk alone is no longer 
sufficient to meet the child’s need from the age of 6 months; 

§ The foods that they are eating may not be rich in energy and some nutrients; 
§ They are more active and therefore need more energy; and  
§ As they become physically active and explore their environment, they are exposed 

to more infections and worm infestations that can cause or further contribute to 
malnutrition.  

 
Stunting is less prevalent in those not consuming any solid food, (18.6%) than in those 
consuming 4 meals a day (35.7%); 5 meals and more (31.5%); and 1-3 meals (26.8%). 
This is also unexpected, as one would assume that those consuming more foods should be 
better nourished. However, several things should also be noted here such as; 
§ Whether the less than 6-month age group is included in the analysis. As they are 

expected to be fed solely on breastmilk, their inclusion will have some impact on 
the data; and  

§ The quality of the foods given.  
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As expected, the age groups with the lowest proportions of stunting are the <6 months 
(13.6%) and the 6-11 months (19.3%). As mentioned earlier, stunting is as a result of 
long-term malnutrition, and is likely to be more prevalent in the older children compared 
to wasting.  The age groups with the highest proportions of stunting are the 24-35 months 
(37.4%), the 12-23 months (33%), the 36-47 months (31.2%) and the 48-59 months 
(23.3%).  Stunting across all age categories appear to be far higher in this data set than in 
MICS 2000. 
 
Children of educated mothers have the least proportion of stunting. In children whose 
mothers have secondary education, 19.9% are stunted, in those whose mothers have 
primary education, 23.9% are stunted and in those whose mothers have no education, 
31.5% are stunted. The empowerment status of the mother also has an effect on stunting. 
The proportion of stunting in children whose mothers have high, medium and low 
empowerment status are 22.7%, 30.1% and 32.7% respectively.  
 
The marital status of the mother also has an effect on the prevalence of stunting. The 
proportion of stunting is lowest in those whose mothers are not co-habiting (22.9%), 
followed by those whose mothers are in a monogamous relationship (27.5%). The highest 
proportion of stunting is in those whose mothers are in a polygamous relationship 
(31.7%). Mothers who are not co-habiting may have more time for their siblings than 
those in a monogamous or polygamous relationship. Children living in households with a 
polygamous relationship may have to compete with many other siblings for food, 
attention and care. 
 
Stunting was found to be negatively associated with the number of children the mother 
has, as the larger the number of children, the greater the competition for food and 
attention. In those whose mothers have 6-18 children, 32% are stunted, in those whose 
mothers have 3-5 children, 28.8% are stunted, whereas in those whose mothers have 2 
children or less, 26.6% are stunted. The number of children less than five years old living 
in a household also has an impact on stunting. In households with just 1 child less than 5 
years old, 27.2% are stunted, in households with just 2 children less than 5 years old, 
26.9% are stunted and in households with 3 or more children less than five years old, 
32.3% are stunted.  
 
Children whose mothers were medically assisted during delivery have significantly lower 
stunting rates (23.1%) than those whose mothers were not assisted (32.1%). This 
reinforces the need for all pregnant women to have medical assistance before, during and 
after delivery for safe motherhood and continued education on optimal infant feeding 
practices.  
 
The tetanus vaccine given to mothers during pregnancy appears not to be effective on 
stunting as children whose mothers were immunized against tetanus, have higher stunting 
rates (31%) than those whose mothers were not immunized (24.4%). Five doses of 
Tetanus Toxoid are supposed to be given to a woman during her life to have lifetime 
immunity from tetanus. Ideally, during her first pregnancy, she should be given two 
doses, and given the other doses during her subsequent pregnancies. Howeve r, due to 
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inadequate record keeping, it is very difficult to keep track of how many doses a mother 
received. In subsequent pregnancies, health workers rely on the mother’s memory on how 
many doses she had received, and based on that she is given other doses. It is very likely 
that most women have not received the five doses or that some have received more than 
the five doses required. 
 
Children from the urban settings have lower rates of stunting (19.3%) than children from 
the rural settings (34%). Children residing in the LGAs of Kanifing and Banjul, both 
urban areas, have the lowest rates of stunting at 16.6% and 19.1% respectively, followed 
by Brikama, another urban area, with 25.8%. The LGAs with the highest proportion of 
stunted children are Kerewan (40.4%), Kuntaur (35.4%), Basse (34.4%) Janjangburay 
(34.1%), and Mansakonko (34.1%).  
 
In children whose mothers are classified as being poor using the household wealth index, 
36.4% are stunted, in those whose mothers are from the middle class, 26.3% are stunted 
and in those whose mothers are well-off, 14.9% are stunted. As seen in other studies, the 
economic status of a household shows a positive impact on the nutritional status of the 
children.  
 
As expected, stunting is less prevalent (27.9%) in children whose source of drinking 
water is from piped water than in children whose source is from protected wells (33.5%) 
and unprotected sources (31.6%). It should be expected that the prevalence of stunting 
among those using pipe water and protected well to be much better than what is shown 
above. This further demonstrates the fact that stunting and poverty are interlocked, and 
stunting is used as an indicator to measure the level of socio-economic development of 
countries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 28

 V.3 Limitation of the study and the analysis 
 
Even though the size of the sample of underfives is substantial, it is not enough to 
conduct the analysis of the determinants of malnutrition at the LGA level. This limitation 
could prevent the designing of more focused programs to target specific aspects at sub-
regional settings. 
 
The quality of anthropometric indices is dependent on the adequacy of height, weight 
measurements and particularly the recording of age.  
 
The accuracy of the analysis of the causes of malnutrition is dependent on the adequacy 
and quality of the independent variables. The improvement of collection method and 
conditions of these auxiliary variables will help avoid some atypical and unexplained 
results noticed in this exercise.  
 
The WHO 2006 Anthropometric Analysis is used in this analysis, which is not the case in 
the other data being compared with this one. 
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VI. Recommendations   
 
Measures that seem to have a positive effect on wasting and stunting such as assisting 
mothers during delivery should further be strengthened and all efforts made to ensure that 
each and every child and pregnant mother has access to such services. Although 
immunization and vitamin A supplementation seem to have negative impacts on stunting 
according to this data, the benefits of immunizations and vitamin A supplementation in 
child survival and development cannot be overemphasized. Further investigations should 
also be conducted to look at the association between malnutrition, immunizations and 
vitamin A supplementation in The Gambia. In the meantime, every effort should be made 
to strengthen the routine vitamin A supplementation and immunization programmes for 
the benefit of every eligible child in The Gambia.  
 
As lower wasting and stunting rates have been recorded in children who did not have 
diarrhoea, education of mothers on food safety, hygiene and personal and environmental 
sanitation should be intensified. Mothers should also be educated on the advantages of 
eating well, having enough rest, reducing workload and taking iron/folate tablets during 
pregnancy so that they can deliver babies with normal weights.  
 
Although, stunting is more prevalent in children breastfed for longer durations than in 
those breastfed for shorter periods, breastfeeding remains the best and safest food fo r a 
child and as such, it should be promoted, supported and protected, and all infants 
optimally breastfed. The high rate of malnutrition with longer breastfeeding duration may 
be due to the quality of complementary foods but what the data shows is still difficult to 
explain.  However, there is need to continue and intensify education to influence 
behavioural change. 
 
Optimal breastfeeding includes early initiation of breastfeeding, exclusive breastfeeding 
for 6 months, timely complementation and continued breastfeeding up to 2 years and 
beyond. Some of the benefits of optimal breastfeeding include fewer incidences of 
diarrhoea and upper respiratory tract infections in infants.  
 
Introducing other foods should also be timely and age appropriate to prevent 
malnutrition. The frequency of feeding should also be increased, as the child gets older. 
Energy and nutrient content as well as hygiene should also be borne in mind to prevent 
malnutrition. Stunting has been negatively associated with frequency of food intake. 
Nonetheless, children should be fed more often especially as they grow older and are 
breastfed less often.  
 
Although wasting seems to be negatively associated with the issuance of iron/folate 
tablets, women should still be encouraged to take the recommended amount of iron/folate 
during pregnancy to prevent iron deficiency anaemia (IDA) in pregnancy, and reduce the  
risk of a low birth weight, sickly infant and death for both mother and infant. 
 
As lower stunting rates have been observed in children from wealthier families, 
increasing the income levels of poorer households therefore becomes very important. 
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Home and communal gardening to generate income as well as for family consumption 
should be encouraged especially in poorer families. The Government and Non-
Governmental Organizations (NGOs) can assist by providing seeds, fertilizers, farming 
implements and loans (micro-finance), which are geared towards reducing poverty and 
hence malnutrition.  
 
Children whose mothers are educated up to and higher than the secondary level have 
lower rates of stunting compared to those whose mothers have only primary or no 
education. Government should have in place a sustainable programme that continues to 
make secondary and tertiary education accessible and affordable to all, and positively 
discriminate girls by giving more allocation in terms of places and scholarships.  Women 
should also be empowered more as this also has a positive effect on the health and 
nutritional status of children.  
 
Government and its partners in development should also make provisions so that every 
family has access to piped borne water to prevent infections, which also impact on 
malnutrition.  
 
Other delicate and contentious issues to tackle are relationships (polygamy), number of 
children in a household and family planning. 
 
In the interest of a healthy nation, the following measures should also be taken:  

• The use of iodized salt by all age groups should be encouraged to prevent iodine 
deficiency disorders;  

• The provision of medical assistance to mothers before and during delivery to 
minimize maternal deaths and complications during delivery;  

• The encouragement of families to sleep under an insecticide treated mosquito 
bednet to minimize mosquito bites and thus malaria; 

• To encourage eating during and after illnesses for a speedy recovery; 
• The proper disposal of stools to prevent and/or avoid contamination with faecal 

material which can give rise to worm infestation and other infections; 
• Routine deworming of children 1-5 years old; 
• Anaemia control in children, pregnant and lactating women; 
• Growth Monitoring for early detection of malnutrition for intervention purposes; 
• Start conducting as early as possible, the five yearly Demographic and Health 

Survey like the other Sahelian countries; 
• Improve on the representativeness of the sample at the LGA level to better enable 

insight into the causes of malnutrition;  
• Increase the amount of data collected on anthropometry and related factors or 

variables of quality in order to facilitate a thorough analysis and production of 
accurate results. 
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Some of the above recommendations are in line with the recommendations from the third 
in a series of five papers on “Maternal and Child Undernutrition’ published in The 
Lancet, 2008. Professor Zulfiqar A Bhutta et al (2008)3 reviewed interventions that affect 
maternal and child undernutrition and nutrition-related outcomes. The interventions 
included promotion of breastfeeding; strategies to promote complementary feeding, with 
or without provision of food supplements; micronutrient interventions; general supportive 
strategies to improve family and community nutrition; and reduction of disease burden 
(promotion of hand washing and strategies to reduce the burden of malaria in pregnancy).  
 
The key messages developed based on their findings are as follows: 
 
Key messages  
• Effective interventions are available to reduce stunting, micronutrient 

deficiencies, and child deaths. If implemented at sufficient scale, they would 
reduce disability-adjusted life-years [DALYs] (all child deaths) by about a quarter 
in the short term.  

 
• Of available interventions, counselling about breastfeeding and fortification or 

supplementation with vitamin A and zinc have the greatest potential to reduce the 
burden of child morbidity and mortality. 

 
• Improvement of complementary feeding through strategies such as counselling 

about nutrition for food-secure populations and nutrition counselling, food 
supplements, conditional cash transfers, or a combination of these, in food-
insecure populations could substantially reduce stunting and related burden of 
disease. 

 
• Interventions for maternal nutrition (supplements of iron folate, multiple 

micronutrients, calcium, and balanced energy and protein) can improve outcomes 
for maternal health and births. 

 
• Although available interventions can make a clear difference in the short term, 

elimination of stunting will also require long-term investments to improve 
education, economic status, and empowerment of women.  

 
Also recommended are universal promotion of iodised salt and treatment of severe acute  
Malnutrition.  
 

                                                 
3 Bhutta ZA, Ahmed T, Black RE, Cousens S, Dewey K, Giugliani E, Haider BA, Kirkwood B, Morris SS, 
Sachdev HPS, Shekar M (2008). What works? Interventions for maternal and child undernutrition and 
survival.  The Lancet Series, Maternal and Child Undernutrition: 371:417-440 
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VII. Appendices  
 
Appendix 1: Descriptive Statistics (Data Quality) 
 
Descriptive statistics of anthropometric measurements (MICSS III) 
 

  Number Min. Max. Mean Std. Dev.  
Number of 
aberrant values  

Flatness 
coefficient 
(Kurtosis) 

 Before deleting aberrant values   
whz  6389 -6.29 5.54 -0.31 1.25 13     (0.2%) 1.4 
haz  6391 -6.67 6.55 -1.18 1.60 23     (0.4%) 1.2 
waz  6426 -7.07 6.88 -0.89 1.22 5     (0.1%) 1.3 
Total 6389       
 After deleting aberrant values   
whz  6377 -4.99 4.73 -0.31 1.22 0 0.9 
haz  6368 -5.99 5.63 -1.17 1.57 0 0.9 
waz  6421 -5.99 4.27 -0.89 1.21 0 0.8 
Total 6353       
 
 
Coverage of anthropometric measurement (MICS III) 
 
  Number Percentage 
Measured 6390 97.7 
Absent  92 1.4 
Refusal 35 0.5 
Other 22 0.3 
NA 4 0.1 
Total 6543 100 
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Appendix 2: Graphs  (Data Quality) 
 
Anthropometric data after the suppression of aberrant values  
 
     MICSS III 
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