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Abstract  

Introduction: The overarching empirical question of this study is this: how are children 

growing in Ghana and how is childcare related to child growth? 

Child health is a fundamental public health issue, for children's sake AND because good 

child health sets one up for life long health and functioning, and well-being. In sub-Saharan 

Africa (SSA), child physical health is of particular concern due the high rates of illness and 

mortality in this region. The leading causes of child morbidity and mortality in SSA include 

but are not limited to measles, diarrheal infections, respiratory infections, malaria, HIV and 

nutritional deficiencies. In Ghana, the focus of this study, respiratory infections, diarrheal 

infections, malaria and nutritional deficiencies (malnutrition) remain the major diseases 

plaguing children less than 5 years of age. Malnutrition is the underlying cause of 40% of all 

deaths among children less than 5 years in Ghana and almost three out of every ten children 

in Ghana are stunted. There have been major interventions by the government of Ghana and 

her partners such as WHO and UNICEF to combat childhood diseases in the country.  

However, a lot needs to be done as yet, especially research on long term trends in child 

health within social segments in the country, that have yet to be elucidated well enough. This 

is important to help guide better national and local health promotion policy-making and 

practice. Further, while home care is understood to be of vital importance to child health, too 

little is yet known about childcare practices and how these influence child health in Ghana.  

The present study therefore set out to address the following questions: What are the trends 

over time in child malnutrition prevalence in socio-demographic subgroups within the 10 

Ghana geographic regions (provinces)? What are the relationships of dietary diversity to 

childhood wasting in urban and in rural Ghana, when control variables related to maternal, 
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child and household characteristics are accounted for? What influence do childcare practices 

have on children’s height-for-age z-scores, controlling for factors at child, maternal, 

household and community levels? Do some children in Ghana benefit more from care than 

others? 

Methodology: This dissertation uses data from the Ghana Demographic and Health Surveys 

(DHS), conducted in Ghana in 1993, 1998, 2003 and 2008. The main indicators of child 

growth were height-for-age, weight-for-age and weight-for-height Z-scores. Children with 

height-for-age, weight-for-age and weight-for-height Z-scores less than -2 standard 

deviations (SD) of the WHO reference population were defined as stunted (chronically 

malnourished), underweight, and/or wasted (acutely malnourished), respectively. In the 

present study, the indicators were used both as continuous and categorical variables. The 

study employs three main analytical methodologies: trend analysis—examines the time 

trends of child malnutrition over time, logistic regression analysis— examines the 

relationship between dietary diversity and child nutritional status, and multiple regression 

analysis—examines the association between childcare practices (CCP) score and height-for-

age z-scores (HAZ). 

Main results: The results of the time trends analysis at the national level showed 

statistically significant declining trends for stunting (F (1, 7204) = 7.89, p < .005) and 

underweight (F (1, 7441) = 44.87, p<.001). The declining trends for wasting were also 

statistically significant (F (1, 7130) = 6.19, p < .013).  In the rural/urban place of residence 

data, there was a stable and statistically insignificant trend in stunting for urban males and 

females and rural females, while the declining trend for rural males was statistically 

significant. Analysis by maternal education show a significant increasing trend in stunting 

for males (F (1, 2004) = 3.92, p < .048) and for females (F (1, 2004) = 4.34, p < .037) whose 
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mothers had higher than primary education, while the trends decreased significantly for male 

and females whose mothers had no education. The logistic regression results showed that 

high dietary diversity score (DDS) was associated with improved growth outcomes in rural 

settings. A unit increase in DDS was associated with an 11% reduced odds of being wasted 

(OR = 0.89, 95%, C.I 0.80-0.99). In the multiple regression analysis, CCP was a significant 

predictor of HAZ, after controlling for covariates/confounders at child, maternal and 

household levels. Children with higher CCP scores had higher HAZ scores. Statistical 

interaction analyses revealed no subgroup differences in the CCP/HAZ relationship, such 

that no subgroup benefited less from good care than other subgroups. 

Conclusions: Overall, national malnutrition trends have declined significantly, but this 

decline did not benefit all segments of society, as there were static to worsening trends in 

some socio-demographic subgroups. Also, dietary diversity has a modest but statistically 

significant association with acute malnutrition in rural but not in urban Ghana. Intervention 

research to combat acute malnutrition in rural settings should include efforts to promote the 

consumption of a variety of food groups. 
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1. INTRODUCTION  

1.1 Background 

The overarching empirical question of this study is, how are children growing in Ghana and 

how is childcare related to child growth? 

Child health is a fundamental health promotion issue, for children's sake AND because good 

child health sets one up for life long health and functioning, and well-being. Child physical 

health in the Global South is of particular concern due the high rates of illness and mortality 

in the equatorial region.   In 2002, an estimated 11.4 million children under age 10 died from 

preventable diseases. The leading causes of child morbidity and mortality in SSA include but 

are not limited to measles, diarrheal infections, respiratory infections, malaria, HIV and 

nutritional deficiencies (1). In Ghana, the focus of this study, malaria and nutritional 

deficiencies (malnutrition) remain the major diseases plaguing Ghanaian children less than 5 

years of age. Malnutrition is the underlying cause of 40% of all deaths among children less 

than 5 years in Ghana and almost three out of every ten children in Ghana are stunted (2) 

 

 Diseases as noted above threaten child health, and there have been major interventions by 

government of Ghana and her partners such as WHO and UNICEF to combat these diseases 

in Ghana. Some of these interventions include oral rehydration therapy, immunization, 

growth monitoring, integrated management of childhood illness, community management of 

acute malnutrition, bed net use, just to mention a few. The implementation of these 

programmes more often than not places less emphasis on health promotion, which ideally 

works in combinations with effective disease prevention strategies. A health promotion 
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strategy is urgently called for, to help families and communities combat child disease and 

promote optimal growth and development. Health promotion is defined as  

“the process of enabling people to increase control over, and to improve, their 

health. To reach a state of complete physical, mental and social wellbeing, an 

individual or group must be able to identify and to realize aspirations, to satisfy 

needs, and to change or cope with the environment. Health is, therefore, seen as a 

resource for everyday life, not the objective of living. Health is a positive concept 

emphasizing social and personal resources, as well as physical capacities. 

Therefore, health promotion is not just the responsibility of the health sector, but 

goes beyond healthy lifestyles to wellbeing” (3).   

It can be observed from the preceding definition that in health promotion, the emphasis is 

solely not on peoples' deficits, problems and risk factors, but is also on people's assets and 

resources for health, and on ways society can help empower people to use and develop 

health promotion resources, and thereby gain better control over their own health.  

 

Therefore, medical care is vitally important, but only as part of the answer to better child 

health in Ghana. At least equally important is home and community care: maternal resources 

for childcare and household resources (especially food security in the context of children in 

the Global South). The WHO and UNICEF and many experts have called for a resource-

focussed approach, exemplified by the UNICEF childcare framework (4-6).  

 

However, the design, implementation and monitoring of effective health promotion 

interventions depend on the availability of high quality public health surveillance data to 

illuminate the epidemiological situation and help trace trends over time in health, risk factors 
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and protective factors. In this regard, there remain vital knowledge gaps about child health in 

Ghana that must be filled. Among these gaps, the long term trends in child health within 

social segments in the country have yet to be elucidated well enough; this is important to 

help guide better national and local health promotion policy-making and practice. Further, 

while home care is understood to be of vital importance to child health, too little is yet 

known about childcare practices and how these influence (are associated with) child health.  

 

This dissertation aims to help fill some of the knowledge gaps, by addressing these 

questions: 

1. What are the time trends in child malnutrition prevalence in socio-demographic 

groups within the Ghana geographic regions? 

2. What are the relationships of dietary diversity to childhood wasting in urban and in 

rural Ghana, when control variables related to maternal, child and household 

characteristics are accounted for? 

3. What influence do childcare practices have on children’s height-for-age z-scores, 

controlling for factors at child, maternal, household and community levels? 

4. Do some children in Ghana benefit more from care than others? 
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1.2 Definitions 

Malnutrition: Refers to ‘an abnormal physiological condition caused by inadequate, 

excessive or imbalanced intake in macronutrients: carbohydrates, protein, fats- and 

micronutrients’ 

Under-nutrition: This is condition where the body does not have adequate amounts of one 

or more nutrients and usually reflects in anthropometric indicators such as stunting (height-

for-age), underweight (weight-for-age) and wasting (weight-for-height). 

Stunting: This reflects short stature-for-age. A child who has height-for-age z-scores less 

than -2 standard deviations of the reference population of well-nourished children is 

considered chronically malnourished (stunted) 

Underweight: Reflects too light for age. Children whose weight-for-age z-score is less than 

-2 standard deviation of the reference population of well-nourished or healthy children is 

considered to be underweight. 

Wasting: reflects too thin for height and is due to recent and severe shortage of food and/ or 

disease. A child who has a weight-for-height z-score less than -2 standard deviations of the 

reference population is considered acutely malnourished. 

Food security: refers to a state of living in hunger and not risking severe deficiency in 

energy and nutrient intake 

Dietary diversity: A number of food groups a child consumed over 24 hours period 
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1.3 Conceptual framework 

This dissertation has adapted the UNICEF conceptual model of child health (4, 5, 7, 8) as 

both a conceptual and an analytical framework. This is a social ecological model 

encompassing factors at the individual, household and societal levels (Figure 1). The 

endpoint in the model is child health, which in this dissertation is measured by child growth. 

The model recognises that genes (9-11) and happenstance (arrows a and d in Figure 1) have 

direct effects on child health, independent of other factors in the model. The concept 

happenstance refers to events such as wars, floods, violence, accidence and conflicts that can 

have an immediate and direct negative impact on child health, regardless of social situation, 

living conditions and child care practices. The model also recognises that child health is 

determined partly by the quality of care provided by caregivers. The model identified the 

following care practices as vital for child growth, survival and development: household food 

preparation and diet composition and nutrient intake, breastfeeding and complimentary 

feeding, home hygiene and health practices, psychosocial care and curative and preventive 

health care. All these factors have a direct effect on child health (arrows b and c).   

 

The model also emphasises that for the caregiver(s) to be able to provide quality caregiving 

as outlined above they need resources. In the model, these resources are grouped into food 

security, maternal and infrastructural resources. These resources have indirect influence on 

childcare (arrow e). Maternal resources, for instance, are needed by the mother to be able to 

perform caregiving. The availability of these resources can lead to good childcare practices, 

which will in turn influence child growth and development. The model also highlights the 

salience of contextual factors: life stressors, coping resources, political, economic, socio-

cultural factors, and place of residence (9).   



 16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

 

 
 

 

 
 

 
 

 

 

 

 
 

 

 

 

 
 

 

  

 
 

 

 
 

 
  

 

   

 

   

 

 

 



 17 

1.3.1 Care practices and determinants of child growth 

The conceptual framework guides the following discussion of eight key subjects: disease and 

dietary intake, food security, care for women, feeding practices, hygiene practices, home 

health practices, health services and healthy environment. 

 

1.3.1.1 Disease and dietary intake 

Disease and diet are considered the most significant immediate determinants of child 

nutritional status (5). The relationship between these two factors is bidirectional—inadequate 

diet can lead to poor nutritional status, which increases the risk of disease, and frequent 

illness caused by disease can impair child nutritional status.  Inadequate dietary intake makes 

children susceptible to disease and infection (9).  Infection causes loss of appetite, impairs 

the absorption of food nutrients, increases nutrient losses and diverts nutrients away from 

growth (10). Infections can further affect the child’s eating behaviour and how the child is 

cared for (5). This interplay between disease and dietary intake notwithstanding, there is 

evidence in the literature that dietary intake independently determines child nutritional 

status. In rural South Africa, inadequate dietary intake was associated with poor vitamin A 

and iron status, and consequently linear growth retardation (11, 12) 

 

1.3.1.2 Food security 

Food security is achieved when “all people, at all times, have physical, social and economic 

access to sufficient, safe and nutritious food that meets their dietary needs and food 

preference for an active and healthy life” (13). In developing countries, many households are 

unable to achieve food security. This is possibly due to lack of resources necessary for 
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adequate food production and poor purchasing power due to non-existence or low incomes 

(9). Children in food-insecure households are more prone to malnutrition than are their 

counterparts in food-secure households.  A study in Ghana observed that children in food -

secure households were more than four times less likely to suffer from chronic malnutrition 

compared to those in the food-insecure households (14). A study in Ethiopia revealed that in 

addition to household food insecurity, maternal distress and household socio-economic 

status were independent contributors to children under-nutrition (15). The situation is not 

different in other resource-constrained settings in other parts of the world. In South America, 

a number of studies have found evidence of significant associations between food security 

and child nutritional outcomes. Hackett and colleagues (16) found in Colombia that apart 

from children being malnourished in food insecure households, they were also affected by 

diseases such as diarrhea and respiratory infections. Associations between food security and 

child nutritional outcomes were also observed in Brazil (17). Conversely, a study in Nepal 

found that though food insecurity was common, and malnutrition rates were high, there was 

no association found between food insecurity and nutritional status (18). 

 

1.3.1.3 Care for women 

Caring for women is vital, not only for their own health and well-being, but for the well-

being of their children, as women are usually the principal child caregivers. Engle and 

colleagues (19) identified six key categories of care that can be provided for women:  care 

during pregnancy and lactation, reproductive health support, physical health and nutritional 

status, mental health and self-confidence, autonomy and respect in the family, and 

educational opportunities. All these are important for the promotion of health and well-being 

of women and children. However, the discussion in this section will be limited to care for 

women during pregnancy and lactation. The family can play a significant role in the care for 
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pregnant and lactating mothers. They can do this by supporting women to obtain extra and 

higher quality foods, reduce workloads and ensure that women attend antenatal care clinics 

and receive professional care during childbirth. Factors such as workloads have a significant 

impact on pregnancy outcomes such as birth weight (20). Pregnant women who experience 

high physical exertion are more likely to give birth to low weight children (LBW), compared 

to those who did not experience high physical exertion (20). The consequences of LBW are 

poor growth outcomes during childhood (21) and increased morbidity (22, 23). This suggests 

how important it is for proper care to be given to women during the period of pregnancy. 

There is a paucity of evidence on how much family support impacts on pregnant and 

lactating mothers’ behaviour (6). Nevertheless, one study among Mexican women has shown 

that family support can have significant positive impact on the behaviour of primiparous 

women (24). Regarding maternal diet, poor maternal nutrition can lead to low birth weight in 

developing countries (21). This implies that one of the ways to address LBW is to improve 

maternal intake of nutritious food, and the family has a critical role in making nutritious food 

available to pregnant women. 

 

1.3.1.4 Feeding practices 

Feeding is one of the important elements of childcare. It encompasses breastfeeding, 

complementary feeding and appropriate food diversity. There is significant evidence in the 

literature on the impact of feeding practices on child survival, growth and development. A 

study using Demographic and Health Surveys (DHS) data from Latin America reveals that 

good child feeding practices were significantly associated with child nutritional status. This 

was particularly so for children in the lower socioeconomic status and those of mothers with 

primary school (25). Similarly, studies using infant feeding index (a composite variable 

created using all the key infant feeding practices variables) also found significant 
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associations between the indices and child nutritional status (26, 27). Interestingly, one of 

these studies documented that not all the components of the infant feeding index was 

positively associated with child nutritional status. For example, breastfeeding was found to 

exhibit a reverse association among older children (27). Thus, older children who were 

breastfeeding were at higher risk of under-nutrition than those who were not breastfeeding. 

This negative association reflects reverse causality (28). The meaning of this is that it is not 

the increased breastfeeding that led to poor growth but rather children’s poor growth that led 

to increased breastfeeding (28). Several studies have also examined the relationship between 

dietary diversity and children nutritional outcomes. The findings are consistently that dietary 

diversity is a significant predictor of children nutritional status (29-33). 

 

 1.3.1.5 Hygiene practices 

Hygiene practices are classified into two broad categories (7): personal hygiene practices 

(i.e., hand washing, and bathing and cleaning the child) and household hygiene practices 

(i.e., cleaning house, proper disposal of child’s waste, use of sanitary facilities and safe 

water). Good hygiene practices have direct effect on the cleanliness of the environment 

thereby reducing the possibility of children ingesting infectious agents through either 

contaminated food or water. In Ethiopia, the presence of child waste inside the house, 

caregiver feeding the child with washed/unwashed hands and the handling of drinking water 

were associated with child nutritional outcomes(34). Also children who live in good hygiene 

practices households have significant reduction in their stunting levels(35).  Use of improved 

water also has an impact on children nutritional status. In Lesotho, families who used only 

improved water sources for drinking needs had children who gained 0.44 cm and 235 g more 

in six months compared to those who were using mixed quality water supplies (36). Hygiene 

practices also play a role in child morbidity. Children in households with poor hygiene have 
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higher episodes of diarrhea than those in good hygiene households (37-39).  Diarrheal 

infectious places children at elevated risk of under-nutrition (40, 41) and under-nutrition 

makes children susceptible to other diseases (42).    

 

1.3.1.6 Home health practices 

Studies in a number of developing countries reveal that over 70% of health care treatment is 

performed at home by mothers (7, 43).  Proper home health practices can help in reducing 

illness among children, and consequently the effect illness has on child growth and 

development. Home health practices include management of illness (prevention, diagnosis 

and treatment), utilization of health services (prevention and promotion) and timely seeking 

of curative health services (6, 7). Home health practices such as seeking immunization are 

associated with better children growth, survival and development; children who are fully 

immunized tend to have better growth status than those who are not immunized (44-45).  

 

Maternal ability to identify the signs of growth deficiencies in children is important for 

proper care of the child and therefore good child health outcomes. In research in Ghana, 

maternal knowledge about the causes of kwashiorkor (a local term referring to severe acute 

malnutrition) was associated with children nutritional outcomes (44). In Nairobi, Kenya, a 

study revealed a negative association between maternal ability to recognized signs of 

malnutrition, knowledge about dietary management during illness and children nutritional 

status (45). Similarly, Niamego did not find any relationship between maternal knowledge 

about childhood illness and nutritional status (46). Nevertheless, maternal health seeking 

behaviour was associated with better nutrition in Cameroon (47). Even though the findings 

just mentioned are mixed, home care such as immunization and maternal health seeking 
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behavior do seem to have a beneficial effect on children growth in most of the Global South 

contexts studied. 

 

1.3.1.7 Health services  

UNICEF observed that an “essential element of good health is access to curative and 

preventive health services that are affordable and of good quality” (5). For good child health 

and development, families need to have access to health facilities within a reasonable 

distance, and that have qualified staff and requisite equipment to provide care needed for 

children. A study in Ghana found a positive association between child health service 

availability and children survival (48). In this same study, child growth was positively 

associated with health facility size, presence of child health services and the availability of 

essential drugs (48). In Nepal, availability of outreach clinics and structural quality of the 

closest public health facility was associated with increased maternal-child care services 

usage (49). 

 

1.3.1.8 Healthy environment 

In terms of environmental health, inadequate access to water supply and improper sanitation 

practices coupled with unhygienic handling of food, place children at an elevated risk of 

childhood diarrheal infections (50). For example, household environmental cleanliness was 

observed to have a significant impact on the growth of Bangladeshi children (51). In 

Ethiopia, poor handling of household drinking water was associated with poor nutritional 

outcomes of children(34).  Furthermore, meta-analysis of water, sanitation and hygiene 

(WASH) interventions (implemented to reduce infectious disease and improve nutrition 
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outcomes) from 10 low and middle countries observed that WASH interventions had 

positive effects on children’s nutritional status (52).  

 

1.3.2 Care and resources for care 

Care can be defined as " the provision in the household and the community of time, 

attention, and support to meet the physical, mental, and social needs of the growing child and 

other household members" (53). These actions translate food security and health care 

resources into positive outcomes for child growth, survival and development (6, 53). Care is 

particularly critical from birth to two years. This is the period described as a “critical 

window” for the promotion of optimal child growth, health and development (10). 

Regarding the significant of care to child health, Engle and colleagues (7) observed that 

“even when poverty causes food insecurity and limited health care, enhanced caregiving can 

optimize the use of existing resources to promote good health and nutrition in women and 

children. Breastfeeding is an example of a practice, which provides food, health and care 

simultaneously” (7). For a caregiver to be able to perform care adequately, they will need 

certain key resources. These resources are described in the model of care in Figure 1 as food 

security, maternal and infrastructural resources, as discussed below. 

 

1.3.2.1 Food security resources 

The framework suggests four food security resources: area food availability, household food 

availability (self-production, purchase), household feeding priorities and food aide. These 

resources are indeed important for good childcare practices. However, detail review of the 

literature on these resources is beyond the scope of this dissertation, since hardly any data on 

food security are collected in the DHS, which is the sole data source for this project. While 
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this might well be regarded as a shortcoming of the DHS and therefore of this study, the 

DHS questionnaires are already very extensive, and it seems beyond the capacity of a single 

survey to capture all the elements of childcare that one might wish.  

 

1.3.2.2 Maternal resources 

Maternal resources are things needed by the mother to be able to perform caregiving.  The 

model suggests a number of key maternal resources: education, physical health and 

nutritional status, mental health, autonomy, occupation, wealth index, and social support. 

The details of these resources are discussed below. 

 

1.3.2.2.1 Maternal education and caregiving 

Engle and colleagues observed that the association between maternal education and 

breastfeeding is complex(19). For instance, although, education increases the mother’s 

ability to understand the importance of good caregiving, it may also affect the time the 

mother has for childcare (19). Educated mothers are more likely to be involved in economic 

activities away from home, thereby reducing the time available for care. In Nigeria, mothers 

with no education were engaged in more prolonged breastfeeding than those with primary 

and post-primary education(54). Similar finding were obtained in Israel (55). Conversely, 

Bertini and colleagues found that lack of breastfeeding was associated with low level of 

maternal education and maternal profession as housewife or blue collar worker (56). A study 

in Accra, using a childcare practices index, concluded that poor maternal schooling is the 

main constraint of good childcare practices in urban Ghana (57). A study using the Ghana 

Demographic and Health Survey (GDHS) data observed that maternal-child health services 

usage was shaped mostly by the level of maternal education (58). Another study, also using 
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the GDHS data, observed a link between maternal education and health knowledge, which in 

turns influences the use of health services (59). The associations between maternal education 

and health services utilization have also been documented in other settings (60-63). In the 

Philippines, maternal education was found to be the most consistent and important 

determinant of the use of family planning services, prenatal care, childhood immunization 

and oral rehydration (62).  

 

Maternal education is also important for mother-child interactions. There is empirical 

evidence suggesting that educated mothers tend to have a more committed attitude towards 

childcare than uneducated mothers (64-66). Richman and colleagues (64) found in the 

Mexican city of Cuernavaca that mothers’ responsiveness during infancy, especially in the 

verbal mode, was influenced by maternal school attendance. Also, better educated mothers 

were likely to feed their children when they cry (64). Another study found that mothers were 

more sensitive to childcare needs when they were more educated (66). Children were also 

found to be more positively engaged with their mothers when maternal education was 

greater (66). The discussion of the literature in this section suggests that maternal education 

has both positive and negative effects on caring practices such as breastfeeding. However, 

with regard to health services usage and responsive care, only a positive association has been 

established. 

 

1.3.2.2.2 Maternal physical health and nutritional status and caregiving 

The association between maternal nutritional status and health, and child physical health is 

well-established (67-72). However, the link between maternal physical health and nutritional 

status, and childcare practices has scarcely been investigated (73). Two main links have been 
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suggested, direct and indirect (19). The direct link focuses on the effect of poor nutrition on 

maternal energy levels and consequently her ability to engage in good care practices. 

Winkvist (73) observed that poor maternal health and nutritional status can have an effect on 

optimal child survival, growth and development, exemplified by a study in Egypt wherein 

anaemic mothers were less active care givers compared to non-anaemic mothers (74). The 

anaemia level of the mother also affects mother-child interaction. Perez and colleagues 

found that anaemic mothers were significantly more negative towards their babies, engaged 

less, and were less responsive than mothers who were not anaemic (75). In South Africa, a 

strong association was found between maternal iron status and depression, stress, and 

cognitive functioning during postpartum period (76).  

 

Additionally, there is a relationship between the health and nutritional status and 

productivity of the individual, which may have a bearing on household food security and 

consequently care and nutritional outcomes. Untoro and colleagues (77) found in Indonesia, 

a significant association between female workers’ anaemia and work productivity. The 

anaemic women produced 4.9% times less than the non-anaemic women (77). In a related 

study, in addition to low productivity, anaemic women were found to be less active at home 

(78). This physical inactivity can have an effect on caregiving. Low BMI (a measure of 

chronic energy deficiency) is also associated with low productivity(77, 79). As illustrated 

above, women with poor nutritional status are less economically productive; one could 

therefore expect that they would spend more time in their homes and consequently on child 

care. However, there is a paucity of literature on the assessment of quality of care provided 

with low reserves of energy (19).  
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The indirect link as described by Engle and colleagues is related to the effect of maternal 

nutritional status on pregnancy outcomes, and the behaviour of the child, which would in 

turn affect caregiving behaviour of the mother or caregiver (19). There is substantial 

empirical evidence on the effect of maternal nutritional status and pregnancy outcomes (80-

85). In Jamaica, mothers with low weight, height and BMI had babies who were smaller, 

shorter and with smaller heads (80). Also, a study in India found that low maternal weight 

was associated significantly with low birth weight (84).  The consequences of low birth 

weight and maternal responsiveness to caregiving have been documented (86). Furthermore, 

there is evidence for a link between maternal nutritional status and infant behaviour (19, 87-

90). It was observed in a study in Egypt that maternal consumption of energy and animal 

protein, iron and zinc had a positive relationship with neonatal “habituation” behaviours 

(90). Similarly, McCullough and colleagues found that breast milk vitamin B-6 was 

associated significantly with infants’ ability to be consoled, crying behaviour and response to 

stimulation (88). Also in this study, mothers with low levels of vitamin B-6 were found to be 

less responsive to their infants’ vocalization, as well as less effective in attending to infants 

in distress (88). The literature above clearly demonstrates that poor maternal nutritional 

status limits mothers’ ability to perform good care practices, and impacts negatively on 

pregnancy outcomes and behaviour of the child during caregiving. 

 

1.3.2.2.3 Maternal mental health and caregiving 

An association between maternal mental health and childcare practices has consistently been 

documented (91-100). Hurley and colleagues (92) observed that mothers who report 

symptoms of stress, depression and anxiety were at higher risk of being  nonresponsive to 

the  feeding needs of their children. Similarly, Dozier and colleagues (97), reported a 

significant association between stressful life events (e.g. financial, emotional, partner-
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associated, traumatic) and shorter duration of breastfeeding and exclusive breastfeeding.  

Maternal stress after delivery also hinders successful breastfeeding practices (100). Two 

other studies observed that maternal depressive symptoms’ were associated with child 

behaviour problems (98, 99). The preceding literature suggests that mothers’ mental health 

plays a significant role in child caring practices, such as breastfeeding. In this regard, it is 

unfortunate the DHS does not collect data on maternal mental health, neither by self-reported 

or measured using screening instruments that have demonstrated suitability in survey 

research. However, as for many other factors that have important roles in the childcare 

model in Figure 1, a single survey project such as the DHS has limited measurement 

capacity. The consequence for the present research is that maternal mental health is not 

among the factors considered in the study of child growth and the impact of care on growth. 

 

1.3.2.2.4 Maternal autonomy and control of resources and caregiving 

In the present context, autonomy and control of resources refers to the “caregiver’s 

(mother’s) ability to play a role in decisions made within the household and the 

community”(19). UNICEF observed that women’s ability to influence decision making in 

the household determines how resources are allocated for caring practices such as feeding, 

prenatal and birthing care, curative and preventive health-seeking behaviour for children 

(101). Furthermore, women’s ability to control resources in the household has a positive 

effect on their own health and well-being, which in turn impacts significantly their children’s 

survival, growth and development(101).  

 

Similarly, studies have documented a relationship between maternal autonomy and 

utilization of health services (102-105), which is critical for the health and well-being of the 
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child. Woldemicael found in Ethiopia and Eritrea DHS data that maternal autonomy was 

associated with the utilization of maternal and child-care services (102). Maternal autonomy 

was also associated with the completion of childhood immunization in Nigeria (104, 105) 

and Ethiopia (103). In rural India, mothers who had higher financial autonomy were more 

likely to breastfeed their 3-5 months infants than mother who did not have financial 

autonomy (106). There is also an effect of maternal autonomy on birth outcomes. For 

instance, Bangladeshi mothers with low decision making autonomy were at higher risk of 

giving birth to children with low birth weight(107). The literature in this section suggests 

that maternal autonomy does not only promotes the utilization of health services, its lack 

may have negative effects on pregnancy outcomes. 

 

1.3.2.2.5 Maternal occupation and caregiving 

Maternal occupation seems to exert strong influence over child caring practices, which in 

turn affects children nutritional outcomes. A study in Tanzania observed that maternal 

occupation was a key constraint on good child care practices(108). A similar study in India 

concluded that a mother’s employment compromises infant feeding and care (109), 

particularly so when mothers are not able to get alternative caregivers. This study further 

reported that the compromises related to childcare and feeding outweigh the benefits from 

employment (109). The effect of maternal employment status on childcare boils down to the 

time mothers have for their children. Research has shown that mothers working away from 

home spend less time with their children compared to mothers who are not working outside 

the home (110). Similar findings were obtained in China, where maternal occupation was 

observed to affect the time allocated for care and food preparation(111). Conversely, Bianchi 

and colleagues posit that the differences between the employed and non-employed are not 
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large, because the employed mothers tend to sacrifice their time for other activities such as 

housework, sleep, and leisure, to preserve time for the care of their children (112).  

  

Other studies have suggested that maternal education has both positive and negative effects 

on childcare and health. According to Desai and Jain (113), a positive effect is that 

employment increases the mother’s control over resources and this can have a positive effect 

on child survival and development. A negative effect is the decline in mothers’ time with 

their children. There is also an argument that the concern regarding the possibility that 

mother’s occupation exposes children to inferior care is misplaced. This is because most 

children spend several hours per day with older siblings and grandmothers (113).  

 

In terms of individual care activities, it has been found consistently that maternal occupation 

plays an essential role in determining child-feeding practices (114-119). Gielen and 

colleagues (116) documented that being employed is associated with early cessation of 

breastfeeding. In Taiwan, a combined effect was detected of maternal employment and 

transcultural marriage on the continuation of breastfeeding (117). In the same study, 

employed mothers were found to engage in early weaning (117). Children of working 

mothers were also found to skip meals more often than non-working mothers(119). 

Additionally, in a developed economy like the US, intensity of work effort negatively affects 

the intensity of breastfeeding (118). It is worth noting that in workplaces where there are 

breastfeeding friendly policies, continuation of breastfeeding improves (120). The preceding 

literature suggests that maternal occupation has a significant impact on caring practices, 

including breastfeeding. 
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1.3.2.2.6 Household wealth index and caregiving 

Household wealth is the term used by DHS and many other maternal and child researchers to 

refer to the level of material living conditions in Global South Households. The term refers 

not to money, gold and jewels, but rather to the quality of home construction and the 

availability of practical assets such as cupboards, beds and chairs, and agricultural and 

animal husbandry tools and equipment. The details of wealth assessment are provided in a 

later section. 

 

Household wealth has both positive and negative influences on child caring practices. A 

number of studies have demonstrated the positive association between household wealth and 

breastfeeding practices (14, 121, 122). In Ghana, investigations into the determinants of 

exclusive breastfeeding reveal that household wealth was significantly and positively 

associated with exclusive breastfeeding (14). Also, Mihrshahi and colleagues, using 

Demographic and Health Survey data, observed that though the risk of a child not being 

exclusive breastfed is associated with higher socioeconomic status, mothers in the richer 

households were more likely to initiate early breastfeeding than those in the poorer 

households (121). Negative influence of household wealth on breastfeeding practices has 

been established by other studies (123-125).  In India, the likelihood of terminating 

breastfeeding increases with increasing household wealth status (124), and more wealth is 

associated with a lower likelihood of exclusive breastfeeding (121, 123). 

 

Household wealth also has influence on the use of child health care services (126-128). 

Using the Bangladeshi DHS data to examine the inequalities in immunization coverage, 

Halder and Kabir found a significant differences in immunization status between the rich and 



 32 

the poor (127). Other studies have also found a relationship between household wealth and 

the use of neonatal health care services (129, 130). In a study by Munos, rich households 

were more likely to use the services of a qualified health care provider for neonatal health 

care services (129).  In India, the coverage of new born and child health services is skewed 

in favour of the richer households (130). 

 

Several studies have also observed a positive association between household wealth and 

maternal health care services usage (131-134). Findings from Ghana DHS data reveal a 

positive relationship between household wealth and antenatal care (ANC) attendance (133). 

Further, the influence of ANC attendance on child caring practices is well documented (121) 

— mothers who attend antenatal care services are more likely to initiate early breastfeeding 

than those who do not attend the minimum number of services (121). In the literature 

reviewed in this section, household wealth has both positive and negative effects on 

breastfeeding practices. However, expectedly, the relationship between household wealth 

and maternal utilization of health services is consistently positive. 

 

1.3.2.2.7 Social support received by mother and caregiving 

  Social support is the support received by the mother from informal social network members 

such as a male partner, mother and family or friends, and professional network members 

(health care and related professionals) (19, 135). A number of studies have demonstrated the 

relationship between social support and the use of child care facilities (136, 137). For 

example, mothers who received social support were more likely to initiate prenatal care early 

and also receive adequate prenatal care compared to mothers who did receive any social 

support(136). In the study by Dawson and colleagues (137), social support was associated 
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with good use of both well-child and sick-child care facilities. Social support also improves 

the mother’s ability to engage as well as cope with childcare (138) .  

 

Furthermore, social support is also associated with preventive health practices. Marsden and 

Donnelly (139) found a positive relationship between social support and immunization 

status. In Brazil, social support was associated with an increased chance of completing the 

recommended vaccination dosages for polio and DPT (140). There is also evidence on the 

association between social support and feeding practices (141-143). A systematic review and 

meta-analysis, of studies from low and middle income countries, suggests that peer support 

increases the duration of breastfeeding among mothers in low and middle income countries 

(141). In Mexico, psychosocial support provided by a female companion (a ‘doula’) was 

associated with a significant increase in the frequency of exclusive breastfeeding in the 

month after birth (142). The literature above reveals the significant role social support plays 

in promoting caring practices such as breastfeeding and child health services usage. 

 

1.3.2.3. Infrastructure resources 

The childcare framework in Figure 1 identifies a number of important infrastructural 

resources, namely, school/education, safe local drinking water, adequate sanitation and 

accessible healthcare. Resources relating to school/education infrastructure and accessible 

healthcare are beyond the scope of this dissertation, as these factors are not included in the 

DHS data collection.  
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1.3.2.3.1 Safe local drinking water 

There is evidence that lack of sufficient, safe water close to home has many effects on good 

hygiene practices and child nutritional status (51).According to WHO estimates, 50% of 

under-nutrition is due to repeated diarrhea or intestinal worm infections as a result of unsafe 

water, inadequate sanitation or insufficient hygiene (51, 144). Even in a case where safe 

water is available to purchase from vendors, a limited quantity leaves little for good hygiene 

practices (52, 144). Thus, lack of safe water in the locality can lead to poor hygiene practices 

and this can result in diarrheal infections, with the consequential effect of poor nutritional 

outcomes (39, 145). 

 

1.3.2.3.2 Adequate sanitation 

The availability of adequate sanitation facilities has a positive impact on child health, partly 

due to the caregiver ability to perform good hygiene practices such as proper disposal of 

fecal matter. There is strong evidence that safe disposal of children’s feces has a significant 

positive impact on child health (146). Agustina and colleagues (145) reported that children 

living in houses with less dirty sewage had a significantly lower diarrhea prevalence 

compared to those who did not have access to adequate sanitation; less diarrhea prevalence 

implies less prevalence of undernourishment among these children (36). The importance of 

safe water and sanitation to human health was recognized by the United Nations Secretary 

General Kofi Annan in his statement on "Freedom from Want" in the Millennium Report on 

03/04/00: "How can we call human beings free and equal in dignity when over a billion of 

them are struggling to survive on less than one dollar a day, without safe drinking water, and 

when half of all humanity lacks adequate sanitation…” (147). 
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1.3.3 Contextual factors 

Now moving to the context part of the framework shown in Figure 1, this section discusses a 

number of subjects, which include but are not limited to religion and ethnicity, place of 

residence and geographic region of residence.   

1.3.3.1. Religion and ethnicity 

Several studies have documented the influence of religion on childcare and survival (148-

152).  In Mozambique, mother’s association to any religious organization has been observed 

to have a positive effect on child survival (153).  Further analysis by denomination showed 

that mothers’ affiliation to Apostolic churches was associated with improvement in child 

survival (153). This was also the case for mothers who were affiliated to catholic or 

mainstream protestant churches (153).The authors speculated that the child survival benefit 

of being affiliated to catholic or mainstream protestant churches was due to these churches 

stronger connection to the health sector. For the Apostolic church, benefits could be 

explained by strong social ties and mutual support in Apostolic congregations (153).  

However, a study that examined the impact of Apostolic faith on maternal and child care 

services usage, observed that the Apostolic faith was a significant risk factor in reducing the 

utilization of both maternal and child care services (149). Similarly, in Nigeria, religion 

increases the risk of children not being immunized (152) . Gyimah (151), using the Ghana 

Demographic and Health Survey (DHS) data, found that children of Muslim mothers were at 

higher risk of death than their Christian counterparts. This difference disappeared when 

socioeconomic factors were accounted for. He therefore noted that the religious variations 

mainly reflect difference in access to social and human capital rather than religious theology 

per se (151). 
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Furthermore, a substantial number of studies have documented a relationship between 

ethnicity and childcare and survival (154-159).  Significant inequalities in child survival 

exist among ethnic groups in sub-Saharan Africa (154). Similar findings were obtained in 

Ghana using the DHS data ((156).  Ethnicity also has an influence on the use of preventive 

childcare services such as immunization of children (155). Additionally, the inequity in 

maternal health care utilization was associated with maternal ethnicity in Viet Nam (160). 

Studies on the influence of ethnicity on other care practices such as breastfeeding are scarce 

in the developing countries. However, a prominent study in this area is a longitudinal case 

study of child development among the Gusii people of Kenya (161). In this study, the 

primary goal of care among the Gusii is child survival. They are able to realize this goal 

through prolonged breastfeeding, “an almost exclusive interdependence of the mother-infant 

pair in the first year of life, and constant availability of the mother to her infant to respond to 

signs of distress”(161). Kounnavong and colleagues(162) found in Laos that avoidance of 

prelacteal feeds in the first three days of life was associated with maternal ethnic 

background. Sub-optimal infant breastfeeding and feeding practices are associated with 

ethnicity (86). In addition, a number of studies conducted in developed countries such as the 

USA (163, 164) and the UK (165, 166) consistently show ethnicity as a strong predictor of 

maternal breastfeeding practices. The literature review in this section suggests that religion 

and ethnicity has a significant influence on breastfeeding, child survival and use of 

preventive health care services, such as immunization. 

 

1.3.3.2 Place of residence (rural-urban) 

Several studies have demonstrated the influence of rural-urban place of residence on child 

health (167-174).  Children in the rural areas are more likely than urban children to have 

unmet health care needs, possibly due to barriers to care such as transportation difficulties 
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and non-availability of health care facilities (167). In Nigeria, findings from Demographic 

and Health Survey (DHS) data suggest that children in the rural settings are disadvantaged 

both in the proportion receiving full immunization and individual vaccines (173). These 

inequalities were also found in India (174). In a related study, urban mothers were more 

likely to use preventive measures against fever than were rural mothers (171). Contrariwise, 

a study in India found the utilization of maternal and child care services to be poor in both 

urban and rural areas (175). In South Africa, van de Hoeven and colleagues (172) observed 

that both urban and rural participants rated their access to health care as sufficient, even 

though they did not receive all the health care services they requested.  

 

Place of residence also has influence on breastfeeding. In Viet Nam, Thu and colleagues 

(176) found that exclusive breastfeeding was more common in the rural areas than the urban 

areas. This was also the case for breastfeeding duration, where rural mothers tend to 

breastfeed longer than did urban mothers. However, early initiation of breastfeeding is more 

frequent in the urban areas compared to rural areas (176). Sparks(177) also observed similar 

findings, but noted that rural-urban differences in breastfeeding initiation were based on the 

mothers’ race/ethnicity and poverty status (177). The review above reveals that urban-rural 

place of residence has an impact on health care services usage, both preventive and curative 

and breastfeeding practices: exclusive, duration and initiation. 

 

1.3.3.3 Geographic region of residence 

Studies in Nigeria, using the Demographic and Health Survey data, have shown the 

existence of regional (provincial) disparity in infant and child mortality (178, 179). The 

regional disparities in child mortality boil down to the inequitable distribution of maternal 
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and child health care services (179). The influence of region of residence on accessibility of 

preventive health care services has also been documented (180-182). Mathews and 

colleagues (182), using the Ghana Demographic and Health Survey data, documented that 

region of residence was a significant determinant of immunization uptake among Ghanaian 

children under five years. Regional variations in vaccine uptake were also detected in 

Nigeria (180) and Malawi (181). Region of residence also have a significant influence on 

child feeding practices.  In Tanzania, duration of breastfeeding varies according to the 

geographic region of residence of the child and the mother (183). Additionally, among 

Bangladeshi mothers, geographic region of residence was negatively associated with 

duration of breastfeeding (184). From the forgoing, it is clear that region of residence is not 

only associated with child mortality and utilization of health care services, but also feeding 

practices such as breastfeeding. 

 

The literature reviewed above helps one appreciate the significance of childcare and 

resources for care in promoting child growth – the availability of resources for care promotes 

good care practice behaviours such as utilization of preventive and curative care, better 

feeding practices, including responsive feeding, as well as promotes mother-to-child 

relationship or interaction. Yet, there are still knowledge gaps that are left to be filled. For 

example, the relationship between resources for care and child growth overtime is not yet 

well elucidated in the literature. Additionally, there is paucity of studies that examine the 

relationship between care practices, resources for care, and child growth simultaneously. To 

fill these gaps, this dissertation is set out to accomplish the objectives presented below. 
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1.4 Objectives of the study 

1. The first objective was to examine child physical growth in relation to maternal 

resources and contextual factors in the period 1993 to 2008 (Paper I). 

2. The second objective was to document the relationships between child dietary 

diversity and acute malnutrition (wasting) in urban and rural Ghana, controlling for 

maternal, child and household socio-demographic characteristics (Paper II). 

3. The third objective focused on describing how childcare practices are associated with 

child growth and development (Paper III). 
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2. MATERIALS AND METHODS  

2.1 Design, procedure and sample 

This section discusses subjects such as study site, study design and data sources, and study 

samples. The details of these subjects are presented below. 

 

2.1.1 Study site 

The data used for this study were collected in Ghana, located in West Africa, and with a total 

land area of 238,537 square kilometers. It is bordered on the west by Cote d’Ivoire, on the 

east by Togo and on the north and northwest by Burkina Faso. Ghana’s economy is mainly 

agricultural with crops produced for both local consumption and export. Like many 

economically developing countries, Ghana’s population has increased rapidly over the years 

from 6.7 million in 1960, to 24.2 million in 2010. Ghana has one of the fastest growing 

economies in the world, but rapid population growth poses a threat to the economic progress 

of the country and hence her development.  

 

There is a high rate of maternal and child/infant mortality in the country. Ghana has a 

maternal mortality rate of 350 per 100,000 live births. Infant mortality currently stands at 50 

deaths per 1000 live births and under-five mortality stands at 80 deaths per 1000 live births 

(185).This high maternal and under five mortality makes it difficult, if not impossible, for 

Ghana to meet the MDGs 4 and 5 targets by 2015. 
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2.1.2 Design and data sources 

This dissertation used data from the Ghana Demographic and Health Surveys (GDHS) 

(186).The surveys were conducted in Ghana in 1993 (September to February), 1998 

(November to February), 2003 (July to October) and 2008 (September to November) by the 

Ghana Statistical Service and the Ghana Health Service, with technical support from ICF 

Macro through the MEASURE DHS programme. The 1993, 1998, and 2003 surveys were 

funded by the United States Agency for International Development (USAID), with the 

government of Ghana providing funds for salaries of staff involved in the data collection. In 

2008 however, many players provided financial support for the surveys: USAID and the 

Government of Ghana, with support from the United Nations Population Fund (UNFPA), the 

United Nations Children Fund (UNICEF), the Ghana AIDS Commission (GAC) and the 

Danish Development Agency (DANIDA).  

 

The surveys were designed to be representative at the national, regional and rural-urban 

levels. The Ghana DHS employed a two-stage sampling design. The first stage involved 

selection of clusters from a master sampling frame constructed from the national population 

and housing census. The 1993 and 1998 surveys used the 1984 population and housing 

census as a sampling frame, while the 2003 and 2008 surveys used the 2000 population and 

housing census. The second stage involved the selection of households from these clusters. 

All women and men aged 15-49 and 15-59 respectively in the selected households were 

eligible to participate in the surveys. Three Questionnaires were used for the data collection: 

the Household Questionnaire, the Women’s Questionnaire and the Men’s Questionnaire. The 

household response rates were 98.4% in 1993, 99.1% in 1998, 98.7% in 2003, and 98.9% in 

2008.  
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The data were collected at two levels—the household and individual levels. At the household 

level, information was collected on household characteristics such as source of drinking 

water, toilet facilities, cooking fuel, and assets of the household. At the individual level, 

questionnaires were administered to one eligible woman aged 15-49 per household and one 

eligible man aged 15-59 per household (both randomly selected in case of multiple eligible 

household members) to gather information on individual characteristics and health 

behaviours’, and information on their children, with the most detailed information on the 

women’s youngest child (the index child). To determine maternal nutritional and health 

status, height and weight as well as anaemia level of eligible women were measured. The 

weight and height of children in the household were also measured. The weight 

measurements were undertaken using electronic Seca scales with a digital screen, which was 

designed and produced under the guidance of UNICEF.  Height measurements were 

obtained using a measuring board produced by Shorr Productions. Children younger than 24 

months were measured lying down (recumbent length) on the board while standing height 

was measured for older children (187-190). 

 

2.1.3 Study samples (Paper I-III) 

Anthropometric data (weight and length/height) were collected from children 0-59 months in 

the surveys conducted in 1998, 2003, and 2008, and from children 0-36 months in the 1993 

survey. To make cross-year comparability possible (Paper I), we restricted our study sample 

to children less than 3 years old. Of 2,204 children who were part of the 1993 survey, 

anthropometry data were available for 1,966 (89.2%), and of the 2,067 children who were 

part of the 1998 survey; anthropometry data were reported for 1,778 (86.0%). In the 2003 

survey, of the 2,439 children in the study anthropometry data were available for 1,933 
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(79.3%). In 2008, 1,904 children participated and anthropometry data were available for 

1,558 (81.8%). For Papers II and III, which focus on care practices, the analysis was 

restricted to 6-36 months old children in the 2008 survey data. This is because in Ghana, 

children less than 6 months are exclusively breastfed and therefore other caring practice such 

as consumption of diverse diet and solid or semisolid food will not apply to them. The total 

sample used for the two Papers was 1187 children (393 urban and 794 rural). It is important 

to point out that the 2008 survey was chosen for Papers II and III based on the availability of 

comprehensive feeding data in these data. 

 

2.2 Measures 

The measures for this dissertation were grouped into five broad categories, based on the 

analytical framework employed. These categories included child nutritional status, care 

practices, maternal resources, infrastructural resources and contextual resources (Figure 2). 
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Figure 2. Analytical framework showing variables used in the analysis 
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2.2.1 Nutritional status (Papers I-III) 

The main indicators of child growth include height-for-age, weight-for-age and weight-for-

height Z-scores. Children with height-for-age, weight-for-age and weight-for-height Z-scores 

less than -2 standard deviations (SD) of the WHO reference population were considered 

stunted (chronically malnourished), underweight (composite of stunting and wasting) and 

wasted (acutely malnourished) respectively. In Papers I and II the indicators were 

dichotomized with a z-score cut-point of <-2 SD, while in Paper III the z-scores were used as 

continuous variable. Among the surveys, only 2008 survey used the new WHO child growth 

standards (187). The other surveys used the NCHS growth reference (188-190).  To enable 

cross-survey comparisons (Paper I), we recalculated z-scores for 1993, 1998 and 2003 using 

the new WHO child growth standards, using a syntax provided by the WHO (191). This 

syntax automatically excludes all values considered biologically implausible: height-for-age 

z-scores less than -6.0 and greater than +6.0, weight-for-age z-scores less than -6.0 and 

greater than +5.0 and weight-for-height z-scores less than -5.0 and greater than +5.0. 

 

2.2.2 Child care measures (Papers II-III) 

These measures include dietary diversity score (DDS), childcare practices (CCP) score, 

breastfeeding and bottle-feeding. The DDS was created using data from 24-hour recall of 

food groups available in the 2008 Ghana DHS data set.  The approach was to develop a score 

that included a score of 1 for each of the nutritionally important types of food the child might 

have eaten. The DDS was created by a simple count of food groups consumed by the child 

over the past 24 hours preceding the interview of the mother, who reported the child food 

consumption. The DDS has a range from 0 to 16, summed using these food groups: 1) gave 

child tinned/powder or fresh milk (yes/no); 2) gave child baby formula (yes/no); 3) gave 
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child baby cereal (yes/no); 4) gave child bread, rice, noodles, other made from grains 

(yes/no); 5) gave child potatoes, cassava, or other tubers (yes/no); 6) gave child eggs 

(yes/no); 7) gave child meat (beef, pork, lamb, goat, chicken etc.) (yes/no); 8) gave child 

dark green leafy vegetables (yes/no); 9) gave child mangoes, papayas, other vitamin A 

fruits(yes/no)  ; 10) gave child other fruits (yes/no);  11) gave child pumpkin, carrots, squash 

(yellow or orange inside) (yes/no);  12) gave child liver, kidney, heart, other organs(yes/no)  

; 13) gave child fish or shellfish(fresh or dried) (yes/no); 14) gave child food made from 

beans, peas, lentils, nuts(yes/no)  ; 15) gave child oils, fats, butter, products made from them 

(yes/no);  16) gave child cheese, yogurt, other milk products(yes/no) . A value of 1 was 

given for the child’s consumption (yes) of any of the food groups within 24-hours, while 0 

was assigned for non-consumption (no). These scores were then summed to obtain the DDS, 

which was used in the analysis for Paper II as a continuous variable. 

 

The variables used in creating the CCP were feeding practices variables and the use of 

preventive health services. The feeding variables were DDS, frequency of feeding solid or 

semi-solid food and breastfeeding status (yes = 1, no = 0).  The preventive health service 

variables included BCG vaccination (yes = 1, no = 0), DPT, Hepatitis B, influenza 3 (yes = 

1, no = 0), polio 3 (yes = 1, no = 0) and measles vaccinations (yes = 1, no = 0), iron 

supplementation (yes = 1, no = 0), and use of drugs for intestinal parasites (yes = 1, no = 0). 

The CCP was created using Principal Component Analysis (PCA) (192-194).  We employed 

the regression method, with component loadings adjusted to account for the correlations 

between variables, and used the oblique factor rotation procedure. Component extraction 

was based on eigenvalues >1, and four principal components were extracted that explained 

70% of the variance. No item had a loading less than .4 (194). Therefore, all the items were 
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used to create the composite care practices score, treated in subsequent analyses as a 

continuous variable (Paper III). 

     

2.2.3 Maternal resources (Papers I-III) 

The maternal-level resources included education, occupation, household wealth, anaemia 

level, body mass index (BMI), height, weight, age, parity, antenatal care (ANC) attendance, 

decision-making, attitude towards wife beating and attitude towards sex. In this dissertation, 

maternal education was categorized into three groups (no education, primary and secondary 

or higher), while occupation was dichotomized into 'white collar' 

(professional/technical/managerial, clerical, sales and services) and 'agriculture/labour' 

(agriculture self-employed, agriculture, skilled manual labour and unskilled manual labour, 

household/domestic labour) (195).  

 

The wealth index in the DHS dataset is created based on assets ownership and housing 

characteristics of each household:  type of roofing, and flooring material, drinking water, 

sanitation facilities, ownership of television, bicycle, motorcycle, automobile and so on. 

Principal component analysis was employed to assign weights to each asset in each 

household. The asset scores were then summed up and individuals ranked according to the 

household score. The wealth index was then divided into quintiles: poorest, poorer, middle, 

richer and richest, and used in this dissertation as such. 

 

Maternal BMI, height, weight and anaemia were used as indicators of maternal nutritional 

status and health respectively. How well-nourished or healthy a mother is can have an 

influence on her caregiving abilities. Anaemia was coded in the original data file as no 
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anaemia, mild anaemia (10.0-10.9 grams/decilitre for pregnant women and 10.0-11.9 g/dL 

for non-pregnant women), moderate anaemia (7.0-9.9 g/dL) and severe anaemia /less than 

7.0 g/dL) (187). However, in this dissertation, anaemia level was recoded into three levels to 

preserve sample size: no anaemia, mild and severe/moderate anaemia.  

 

It is important to note that maternal age and parity (number of children the mother has ever 

given birth to) were included as resources because it has been established that age and parity 

are associated with more experience in caregiving (196).  In addition, number of ANC visits 

was identified as a resource based on the fact that mothers who attend ANC are likely to be 

educated on good care practices and this may improve their caregiving abilities.  

 

The last sets of maternal resources are decision-making, attitude towards wife beating and 

attitude towards sex. These indices were created based on DHS recommended procedures 

(187), to represent maternal autonomy or empowerment. For the decision making index, a 

score of 1 was assigned if the mother answered; respondent alone/respondent and husband/ 

respondent and other person to the following questions: “final say on health care”, “final say 

on making large household purchases”, “final say on making household purchases for daily 

needs” “final say on visit to family”. All other responses were given a score of 0. The index 

of attitude towards wife beating was created by assigning a score of 1 to ‘no’ responses to 

the following questions “wife beating justified if she goes out without telling him”, “wife 

beating is justified if she neglects the children”, “wife beating is justified if she refuses to 

have sex with him”, “wife beating is justified if she burns the food”, and “wife beating is 

justified if she argues with him”. In the data, ‘yes’ response is code 1 and ‘no’ response 0. 

However, for this index to correspond with the other indices, the responses were reverse 

coded such that ‘no’ response, which is good, will be 1 and “yes” (bad) response 0.  Also, 
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for the attitude towards sex index, a ‘yes’ response to these questions was given a score of 1 

and ‘no’ a score of 0: “reason for not having sex--husband has STI”, “reason for not having 

sex--husband has another woman” and “reason for not have sex--tired”. High scores on these 

indices were coded “more empowered” and low scores “less empowered”. 

   

2.2.4 Infrastructural resources (Paper III) 

In this dissertation, infrastructural resources included source of drinking water, type of toilet 

facilities and the means of disposal of the youngest child’s stools. These variables were 

recoded to make the analysis more meaningful. For example, source of drinking water and 

type of toilet facilities were recoded based on WHO and UNICEF (197) recommended 

classifications: “improved” water (piped, piped in dwelling, piped in yard, public tap, tube 

well/borehole, protected well, protected spring and rain water) and “unimproved” water 

(unprotected well, surface water, unprotected spring, river/dam water, tanker truck, cart with 

small tank, bottled water, and sachet water). The type of toilet facility was also recoded into 

“improved” sanitation facilities (flush toilet, flush to pipe sewage system, flush to septic 

tank, flush to pit latrine, flush to somewhere else, flush to don’t know where, pit toilet 

latrine, ventilated improved pit latrine, pit latrine with slab, compositing toilet) and 

“unimproved” sanitation facilities (pit latrine without slab, no facility/bush/field, and 

bucket/pan). The disposal of the youngest child stools was recoded into “appropriate” 

disposal methods (always use toilet/latrine, put/rinse in toilet/latrine) and “inappropriate” 

disposal methods (put/rinse into drain/ditch, throw into garbage, buried, and left in the open). 
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2.2.5 Contextual factors (Papers I-III) 

These are factors that either influence care directly or resources for care. These contextual 

factors include place of residence, region of residence, religion, ethnicity, child gender, child 

age, child size at birth, birth order of child and number of children under five years in the 

household. Some of these variables were recoded so as to make the findings more focused 

and interpretable. Region of residence was recoded into “Accra” (Greater Accra region), 

“South”(Western, Central, Volta and Eastern regions), “Middle”(Ashanti and Brong Ahafo 

regions), “Northern” (Northern region), and “Upper” (Upper East and West regions) (198). 

Religion was categorised into two groups: “Christianity” (Catholic, Anglican, Methodist, 

Presbyterian, Pentecost and other Christians) the dominant religion in Ghana and “other 

religions” (Moslem, Traditionalist, no religion and others). Ethnicity was recoded into 

“Akan” (the largest ethnic group) and “other ethnicities” (Ga, Ewe, Guan, Mole, Grussi, 

Gruni, Mande and other). The size of child at birth as reported by the mother was collapsed 

into “Small or <average” (small and less than average), “Average or > average” (average and 

greater than average), and “Very large”.  

 

The size of child at birth was included as contextual resource because child size has an 

influence on the caring behaviour of the caregiver in some cultural settings (86). 

Additionally, child age and birth order also influence caring practices. In certain settings, 

children of lower birth order or younger children tend to receive more attention from the 

caregiver than higher birth orders and older children (199).  Hence, the inclusion of age and 

birth order here as contextual resources. The number of children in the household is 

considered a contextual resource in this dissertation because it can have influence on child 
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care. For example, high number children in the household may lead to many children 

competing for limited available care, and this can affect caregiving.  

 

2.3 Missing data 

Patterns of missing data may be characterized as missing completely at random (MCAR), 

missing at random, also called “ignorable nonresponse” (MAR), and missing not at random 

or “non-ignorable”  (MNAR)(193, 200, 201). In NMAR, missingness is not dependent on 

other variables in the dataset, but on unobserved missing value itself (200) —missingness is 

related to the dependent variable and therefore cannot be ignored (193). However, in the 

MAR, patterns of missing data are predictable from other variables and therefore can be 

ignored(193). In MCAR, which has been described by Tabachnich and Fedell (193) as “the 

best of all possible worlds if data must be missing”, the distribution of missing data is 

unpredictable.  

 

In this study, it is presumed that data were missing at random. This can be seen in the 

reasons assigned for missing anthropometric data, which are the core data for this analysis: 

child sick, not present, refused and mother refused (187). Pullum has suggested that the bulk 

of missing data cases in the DHS data are due to the absence of the child from the household, 

rather than from the data collector’s failure to carry out the measurement (202). 

 

There are a number of ways to handle missing data in an analysis:  “omitting variables which 

have many missing values, omitting individuals who do not have complete data, and 

estimating what the missing values were” (201). The employment of any of these methods 
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depends to some extent on the pattern of missingness (193, 201). Since it is assumed that the 

missingness in this study was random, and because sample sizes were reasonably large, all 

cases that were missing or had out of range anthropometric data were excluded case-wise. 

Using an anthropometry syntax provided by the WHO (191), cases that had biologically 

implausible anthropometry values were automatically flagged. In Papers II and III, in 

addition to anthropometric data, variables that did not have feeding data were not included in 

the creation of the dietary diversity score.  

 

2.4 Statistical analyses 

All the analyses in this thesis were performed using the statistical software package, IBM 

SPSS for windows version 19.0 and 21.0. Three analytical methodologies were employed: 

trend analysis, logistic regression analysis and multiple regression analysis. 

 

2.4.1 Trend analysis 

In the analysis for Paper I, the datasets from the five surveys were pooled. The three child 

growth indicators were dichotomized into stunted or not stunted, underweight or not 

underweight, and wasted or not wasted. To examine possible trend difference between males 

and females, all analyses were stratified by child’s sex. The analysis involved two stages. 

The first stage was homogeneity analysis using cross-tabulations and the Chi square test, to 

ascertain the homogeneity of child under-nutrition prevalence across years and among 

various subgroups defined by child age, place of residence, region of residence, maternal 

education and household wealth. Logistic regression was used in the second stage to test for 

trends over time. The regression analysis was performed for stunting, underweight, and 
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wasting prevalence verses survey year. The Wald F Statistic was used to test the statistical 

significance of time trends. A trend was considered statistically significant if the p-value was 

less than .05. Since the DHS sampling design includes both under- and over-sampling, all 

analyses were conducted with sample-weighted data. The weights also accounted for non-

response. 

 

2.4.2 Logistic regression  

The analysis for Paper II aimed to establish the relationship between DDS and child growth, 

taking into account other important resources of childcare. Two regression models were 

built, one each for rural and urban settings. The models tested whether the relationship 

between DDS and growth was significant, after accounting for resources such as 

breastfeeding, child sex, child birth order, maternal education, age, occupation height, BMI, 

parity, number of children under five years and household wealth. Interaction analysis was 

also conducted between DDS and (i) maternal education, (ii) occupation, (iii) BMI, (iv) child 

sex and (v) household wealth, for urban and rural samples separately. To account for design 

effect, the logistic regression was adjusted for sampling weight, strata and cluster. 

Multicollinearity was assessed using the variance inflation factor (VIF) (203). 

 

2.4.3 Multiple regression 

The analysis for Paper III aimed to establish the relationship between CCP score and child 

growth. In this analysis, the general linear model (GLM) in the SPSS Complex Samples 

command was used, to allow adjustment for survey design effects (sample weight, strata, 

and cluster). The analysis produced four regression models. The first model contained 
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resources such as maternal age, and child age and sex. This was to examine how these 

resources directly affect child growth. In the second model, place of residence, number of 

children under five years in the household and religion were included to establish the effect 

of these resources on child growth. The third model introduced resources such as education, 

occupation, anaemia level, parity, disposal of youngest child stool, decision-making, opinion 

regarding wife beating, attitude towards sex, household wealth, controlling for resources in 

the first and second models. In the final model, CCP score was introduced, adjusting for 

resources in the first, second and third models. Additionally, interaction analysis was 

performed between the CCP score and maternal education, occupation, child sex, wealth 

index, and place of residence. This was particularly important because previous studies have 

documented that children from poorer households and/ or those of mothers with less 

education may be more likely to benefit more from better care practices, compared to 

children of wealthier households or those of mothers with better education(204). 

 

2.5 Ethical considerations 

Health research must be grounded on sound scientific and ethical standards (205). This is 

particularly vital in resource constraint settings where there may be a high proportion of 

vulnerable people due to poverty and illiteracy. In the developing countries people more 

often than not participate in research because of the perceived benefits the research 

programme brings with it (206). People in need of these benefits can easily be exploited by 

researchers if ethical principles are not adhered to. Recognizing the significance of 

protecting the rights of study participants in the developing countries, there has been a 

growing concern over the years about the need for more attention to ethical issues in 

international health research (205, 207-209). Consequently, the last two decades have 
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witnessed a significant increase in investment in research ethics capacity development, 

including the establishment of ethical review committees throughout sub-Saharan Africa, 

mostly supported by the USA’s National Institutes of Health (210). Ghana is one of the 

countries in sub-Saharan Africa that has benefitted from this investment. Ghana can boast of 

not less than six Institutional Review Boards (IRB) and Ethical Review Committees, the 

national one being the Ghana Health Service Ethical Review Committee (GHS-ERC). The 

DHS project sought and obtained the necessary ethical approvals from the GHS-ERC in 

Accra, Ghana. Informed consent was also obtained from participants before they were 

interviewed or child’s weight and height was measured. For the anaemia testing, the risk and 

benefits of the study were explained to participants before blood samples were taken(187). 

The author of this dissertation did not need to seek further ethical clearance for the use of the 

completely anonymous dataset that was provided through his research unit at the University 

of Bergen.  
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3. RESULTS  

3.1 Paper I: An analysis of socio-demographic patterns in child malnutrition trends  

Paper I examined socio-demographic patterns of child malnutrition trends. The analysis at 

the national level showed statistically significant declining trends for stunting (F (1, 7204) = 

7.89, p < .005), underweight (F (1, 7441) = 44.87, p< .001) and wasting (F (1, 7130) = 6.19, 

p < .013).  In the analysis by sex, the declining trend in stunting was significant among only 

males (F (1, 7204) = 5.79, p< .016). This was also the case for wasting (F (1, 7130) = 6.56, p 

< .010). For underweight, the declining trends were significant for both males (F (1, 7441) = 

26.69, p < .001) and females (F (1, 7441) = 20.14, p < .001). In the age-specific analysis, 

declining trend in stunting occurred only in the 24-35 age group, for both males and females. 

However, the declining trend in underweight was significant for females in the 0-5 age group 

and for both males and females in the 12-23 and 24-35 age groups respectively. In the 

regional level analysis, the declining trend in stunting was significant for only males in the 

northern and middle regions, while underweight trends were significant for both males and 

females in the middle region and only males in the northern region. In the rural/urban place 

of residence data, there was a stable and statistically insignificant trend in stunting for urban 

males and females and rural females, while the declining trend for rural males was 

statistically significant (F (1, 5203) = 7.23, p < .007).  Analysis by maternal education show 

a significant increasing trends in stunting for males (F (1, 2004) = 3.92, p < .048) and 

females (F (1, 2004) = 4.34, p < .037) whose mothers had higher than primary education, 

while the trends decreased significantly for male and females whose mothers had no 

education. There was also a distinct narrowing of the underweight gap between children 

whose mothers have no education and those whose mothers have higher than primary 

education.  Stunting exhibited significant declining trends among children in the poorest 
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wealth quintile, while remains static in the richest quintile. The overall finding was that 

overall national trends masked important departures from the trends in various socio-

demographic sub-groups. 

 

3.2 Paper II: Dietary Diversity is a Predictor of Acute Malnutrition in Rural but Not 

in Urban Settings 

This Paper examined the relationship between dietary diversity and child growth in rural and 

urban settings. The logistic regression results showed that high dietary diversity score (DDS) 

was associated with improved growth outcomes in rural settings. A unit increase in DDS was 

associated with an 11% reduced odds of being wasted (OR = 0.89, 95%, C.I 0.80-0.99). In 

addition to DDS, maternal BMI, parity, continued breastfeeding, birth order and region of 

residence were significant predictors of child growth status. Low likelihood of wasting was 

associated with high maternal BMI, higher parity, and early birth order.  Continued 

breastfeeding was associated with higher likelihood of wasting. There was also an 

interaction effect with a higher likelihood of wasting predicted by lower DDS when maternal 

BMI was low in the rural settings only. In the urban settings analysis, no statistically 

significant association was found between DDS and child growth outcomes. The only 

variables that were positively associated with child growth in the urban settings were 

maternal education, maternal BMI and household wealth. In the analysis of DDS, urban 

children had significantly higher DDS than rural children (6.61+2.94 versus 5.57+3.19, p < 

0.001). 



 58 

3.3 Paper III: influence of Childcare practices on nutritional status of Ghanaian 

children 

This Paper examined the association between childcare practices (CCP) and growth status. 

The regression results in this Paper are presented in four models. In the first two models, the 

results show that maternal age, number of children under five years, and place of residence 

were positively associated with child height-for-age z-scores (HAZ), while child age was 

negatively associated with HAZ. In the third model, only maternal weight and household 

wealth index were significantly associated with child growth, after controlling for variables 

in the first and second models.  In the last model which tested for the main effects of CCP, a 

statistically significant positive association was observed between CPP and HAZ after 

adjustment for variables in first, second and third models. A unit increase in CCP score was 

associated with a 0.17 unit increase in child HAZ. Only child age, number of children under 

5 years and household wealth were significantly associated with child growth in the final 

model. To establish if some subgroups in the sample benefit less from care than others, an 

interaction analysis was conducted between the CCP variable and child sex, wealth index, 

maternal education, maternal occupation and place of residence. No significant interactions 

were detected. 
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4. DISCUSSION  

The main purpose of this population based study was to investigate the relationships between 

childcare practices, resources for care, and child nutritional outcomes.  The specific issues 

examined include time trends of child malnutrition spanning fifteen years, dietary diversity 

and child nutritional status, and finally, childcare practices and nutritional outcomes. The 

first part of the discussion will focus on the methods employed in the study and the second 

part on the main findings.  

 

First, however, some attention to the childcare model that was used in this study is 

warranted. As is hopefully evident from the Papers and especially from the sections above, 

the child care model in Figure 1 and the analysis model in Figure 2 played central roles in 

this research, even if the development of theory was not an aim of the study. Empirical 

questions were at the heart of the study, and the model was embraced as a practical 

framework to organise thinking about the empirical problems, and guide the analysis and 

interpretation of the findings.  

 

There is no doubt that the model had good utility in this regard. However, the model was not 

the subject of critical scrutiny; it was not ‘tested’ or challenged in any way. While such an 

approach to the model would be a very worthy endeavour, theory development was beyond 

the self-imposed ‘mandate’ of this study. This limitation may of course be criticised. There 

have been multiple opportunities to forward such criticism; when the study proposal was 

evaluated prior to the author’s admission to the PhD programme, and when each Paper 

underwent peer review. However, such criticism was not raised on these occasions, 

presumably because reviewers understood the limited, even if vital role that the model 
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played in the author’s approach to the overarching empirical problem: how are children 

growing in Ghana and how is child care related to child growth? 

 

4.1 Discussion of methodology 

4.1.1 Selection of data source 

The important things to consider when selecting secondary data for analysis are the 

appropriateness of the data to address the research questions and the availability of key 

variables in the data source to conduct the study (211). These two key conditions informed 

the choice of the DHS data.  As elaborated in 2.1.3, the inclusion of survey years was based 

on the availability of variables for the analysis. Similarly, after taking into account the 

appropriateness and availability of variables, it is also significant to consider the quality of 

the data. Indeed, the quality of the data would determine to some extent the validity of the 

findings. This was carefully investigated and the DHS data were found to be data of high 

quality.  

 

Of course the DHS data are not without limitations. In the DHS, except the weight and 

height measurements and vaccination data from the health card, virtually all information 

collected is subject to reporting and recall bias (212). Information such as mother’s age and 

children dates of birth refers to events in the past and can result in reporting biases and 

consequently affect the quality of the data. Nevertheless, detail examination of the DHS data 

has revealed that these data are reasonably well reported (202). Related to this point is the 

maternal recall of child diet. As noted in 4.1.3 below, maternal recall of the child diet is a 

cumbersome exercise and therefore could result in either under reporting or over reporting of 
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the child’s food consumption. Another important issue related to recall bias is the maternal 

recall of duration of breastfeeding. Detailed examination of the DHS data reveals that 

mothers tend to be able to recall well for younger children (0-1) than the older ones (2-4) 

(202).The plausible explanation is that in most cases, breastfeeding ends at 2-4 months, 

therefore if mothers with many children are asked to recall many durations, they could mix 

them up (202). 

 

Another argument for the quality of the DHS surveys relates to the use of standardized, well-

tested procedures to ensure data quality (213).  As explained in 2.1.2, the DHS used a 

standardized questionnaire and equipment for the data collection. This makes cross-survey 

comparability possible and also maximizes validity and reliability and hence the 

generalizability of the findings. Nonetheless, the use of a standardized questionnaire has its 

own shortcomings. Standardized questionnaire limit the opportunities to adapt questioning to 

locally relevant conditions (212). In some localities, the responses elicited depend to some 

extent on how relevant the items on the questionnaire are to that locality—irrelevant items 

will elicit incorrect responses and this can affect the quality of the data. The DHS partly 

addressed this problem by not asking certain questions they consider context irrelevant. 

Responses to such questions are usually coded as “Not Applicable” (NA) in the data sets. 

This is only the case between countries but not within countries. It is worth noting that the 

DHS keeps on updating its questionnaire in every survey year. This may affect across survey 

comparability. However, the number of modification are limited in order to maintain survey 

comparability, limit complexity of the survey and keep the length of the questionnaire within 

limits (212). 
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Most of the limitations discussed above are unavoidable in surveys of this kind and hence 

they do not undermine or invalidate the utility of either the surveys or the findings in this 

dissertation. As Pullum (who examined the quality of the DHS surveys using data from 

multiple countries) summed it up in his main conclusion “…to the extent that can be 

ascertained without re-interviews or factual verification of specific individual-level 

responses, the DHS data on maternal and child health are excellent”(202) 

 

4.1.2 Selection of nutritional indicators 

As described in 2.2.1, the child nutritional status cut-points were selected based on the level 

of z-scores. Z-scores less than -2 standard deviations from the reference population of well-

nourished children reflect undernourishment, denoted by stunting, wasting and underweight. 

Between 1977 and 2005, the National Centre for Health Statistics (214) child growth 

reference was the mainstay for assessing child nutritional status. This reference has been 

variously criticized as being descriptive of an untypical reference group (USA children), 

especially inadequate to assess child growth globally because it is based predominantly on 

formula-fed infants (215, 216). In fact, longitudinal studies have shown that the NCHS 

reference may fail to detect under-nutrition and the timing of infant and young children 

growth faltering (217, 218).  

 

The shortcomings of the NCHS reference necessitated the construction of new growth 

standards. Consequently, the WHO in 2006 (214) came out with new child growth standards, 

based on healthy breastfed children living in good hygienic conditions and in diverse 

geographical regions: Brazil, Ghana, India, Norway, Oman and United States of America. 

Using data from 6 different countries allowed the development of truly international 
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reference (215). The new standards are prescriptive, depicting how children should grow in 

all countries rather than merely describing how they grew at a particular time and place 

(214-216). Indeed, the new standards have shown to be a better tool to assess child growth 

(214, 217). As explained in 2.2.1, in contrast to what most previous studies have done, this 

dissertation used the new WHO growth standards to assess nutritional status of children 

under-three years. Thus, this study is one of the few studies in the literature, and the first 

study in Ghana (to the best of author’s knowledge) to have used the new growth standards to 

assess child growth over time (Paper I). The use of the new growth standards entailed 

recoding as well as recalculating the z-scores of the older data, since the existing DHS 

datasets cannot be combined for trend analysis. It seems the effort needed to recode older 

data has been a barrier to analyses using the new standards; this study shows the feasibility 

and the utility of making the recoding effort. 

 

4.1.3 Creation of dietary diversity score 

As described in 2.2.2, the DDS was created based on 24-hour recall of food groups 

consumed by the child preceding the interview. The 24 hour recall is often used to assess 

diet and validate other diet assessment instruments (219). This method has been employed in 

major national surveys such as the US National Health and Nutrition Examination Survey 

(NHANES), which is the only nationally representative dietary survey in the United States 

(220), and the largest known dietary survey in the world. This goes to suggest the robustness 

of the 24-hour recall in assessing population dietary diversity. Apart from dietary intake, the 

24-hour recall has also been employed in assessing energy intake across wide range of 

populations in both developed and developing countries (219, 221). This implies that the 24-

hour recall method is a tool that can be used across settings. The convergence of findings 
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from 24-hour recall of dietary intake and of observed 24-hour intake has been previously 

examined. The result is that the mean nutrient estimates obtained by the use of 24-hour recall 

are similar to estimates obtained based on observations (222). 

 

Yet, the 24-hour recall is not without shortcomings. The main weakness of this method is 

that the individual may not be able to report their food consumption accurately due to 

cognitive challenges such as lack of knowledge, forgetfulness and interview situations (220). 

There is evidence that the 24-hour recall tends to underestimate food intake by about 10% 

relative to observed intake (223). However, cognitive challenges can be overcome by the use 

of probes by the interviewer, which has been well established as an effective means to 

identify foods that the respondent has not initially reported (220). The DHS has made 

interviewer probing a key part of their interviewing protocols. 

 

Another criticism of the 24-hour recall is that data generated by this method may not 

represent long term consumption habits of children (224). The 24-hour recall is a 

retrospective assessment of food consumption; however, a single recall is not considered 

representative of habitual diet at the individual level (223-225). There have been suggestions 

in the literature that multiple 24-hour recalls will help to address the limitations associated 

with a single 24-hour recall, as this may be able to capture variations in diet (224, 225). 

However, this is usually not possible in a large national survey such as the DHS. The above 

criticisms notwithstanding, the single 24-hour recall remains the most feasible and therefore 

preferred method of diet measurement in large surveys, including the DHS. 
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4.1.4 Creation of childcare practices score 

The childcare practice score was created using principal component analysis (PCA) (see 

2.2.2). The PCA is a descriptive technique that can be employed in analysing both 

continuous and binary variables simultaneously without any statistical challenges (226). In 

this dissertation, information on nine care practices indicators (dietary diversity score, solid 

food feeding frequency, breastfeeding, BCG, DPT, polio, measles vaccinations, iron 

supplements and drugs for intestinal worms) was reduced with the help of PCA to a 

childcare practices score, which was used in the regression analysis in Paper III as a 

continuous variable. PCA is a robust statistical tool, which has been utilized by many 

researchers to construct socioeconomic indices (227, 228). However, to the best of the 

knowledge of the author, this is the first time a study has employed the PCA to create a 

childcare index for the purposes of investigating child growth. This is not to say that no 

study has used indexes to investigate child growth issues, but it is that these studies did not 

employ statistical methods to create the indices. For example, Ruel and colleagues (204) 

used a childcare index in their study in Ghana, but the creation of this index was based on 

arbitrarily assignment of scores to the various care practices. Similar methodology was used 

in creating a child-feeding index in a Latin American study(25). This is by no means a 

suggestion that these methods are inferior to method employed in the present study, but to 

make a point that this study is the first to employ statistical methods in creating care index in 

this research arena.  
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4.2 Discussion of results 

4.2.1 Childcare practices and growth 

The analyses in this dissertation show that dietary diversity is a significant predictor of child 

growth in rural but not in urban settings (Paper II). This association remains after household 

wealth and other important covariates were accounted for in the multivariate analysis. This 

may suggest that dietary diversity is more important in the rural areas than in urban areas. 

However, it is important to note that the mean DDS was greater in the urban areas than in the 

rural areas—some of the potential for a protective effect may have already been achieved in 

the urban settings. It is possible there is threshold for protection from child growth 

deficiency, with DDS above a certain level having diminishing effect on growth. The 

enthusiasm for this plausible explanation is tempered somewhat by the fact that the mean 

difference between the rural/urban sub-samples is a modest 1.04 on the DDS scale ranging 

from 0 to 16. Yet, previous studies have shown that for every increase in DDS, there is 

significant positive association with child growth (229).  

 

It is also worth noting that the DDS scale used in this dissertation places equal weights on all 

the food groups. This may introduce a bias if food group composition varies systematically 

by rural-urban place of resident, or if the consumption tends to occur in clusters of food 

groups that might also differ by rural/urban residency. This is particularly relevant because 

previous studies have observed that high dietary diversity may be more or less nutritionally 

meaningful, depending on the local diet patterns (230). As pointed out by Arimond and  

Ruel, if many food groups are given to the child but in very small quantities, the diversity 

scores will have less nutritional meaning (230). Situating this in the context of the present 

study, although rural children are slightly disadvantaged in terms of number of food groups 
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consumed over 24-hours, they might have received the food groups available to them in 

larger quantities, hence the beneficial effect on their growth. 

 

Relating the findings in this dissertation to other findings reported in the literature, one could 

observe some consistencies. In Ethiopia, a study found positive associations between dietary 

diversity and child growth in both urban and rural settings (229). Interestingly, in this same 

study, child-feeding index was associated significantly with child growth in only rural 

settings. Also, in Mali, the association between dietary diversity and child growth was 

significant in urban settings for underweight and stunting, and not for wasting (30). Indeed, 

this divergent mix of significant and non-significant associations observed despite different 

methodologies used by these studies is suggestive that dietary diversity is associated 

importantly with child growth, but that the underlying mechanisms are complex.  

 

Additionally, in Paper II, the relation between breastfeeding and child growth was examined. 

The analysis suggests that in this population, continued breastfeeding is a risk factor for 

childhood wasting in rural settings, after adjusting for dietary diversity and other important 

covariates. Thus, children who are continually breastfed have higher risk of being wasted 

compared to non-breastfed children. This trend has been previously documented by other 

studies in sub-Saharan Africa (27, 229, 231). There could be a number of possible 

explanations for these associations. One has to do with the socioeconomic status of the rural 

population. In developing countries, not breastfeeding is associated with higher 

socioeconomic status (229). In other words, children who are continually breastfed in the 

sample are likely to be children with lower socioeconomic status, and who are more prone to 

malnutrition. Another explanation is reverse causality (28, 232). This is the hypothesis that 

mothers tend to prolong breastfeeding in order to meet the needs of children who are not 
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growing well (malnourished)—it is not increased breastfeeding that leads to poor growth, 

but rather children’s poor growth that leads to increased breastfeeding (28, 232). This 

explanation fits well in the Ghanaian context, where children are often weaned based on how 

well they are growing or their body size. Conversely, in urban settings breastfeeding did not 

show any statistically significant association as either a risk factor or protective factor. The 

reverse of the above explanation may suffice here—urban children tend to grow better, and 

may therefore be weaned early. 

 

Paper III examined how care, quantified using a composite variable (CCP) relates to child 

growth. The results show that CCP are associated importantly with child growth, which 

remained after accounting for child, maternal and household level factors. This is an 

indication that CCP has the potential of improving child growth status regardless of socio-

demographic background of the child. This not unexpected, as UNICEF has consistently 

demonstrated that child growth and development does not depend only on food, but also care 

and health (4, 5). These three elements are all needed for a child to attain optimal growth. 

 

The findings in this dissertation add to a small literature illuminating an inextricable link 

between childcare and healthy growth. A study carried in an urban area in Ghana observed 

that good childcare practices have the potential to mitigate the negative effect of low 

maternal education and poverty on child growth (204).  A similar study in rural Ghana found 

a positive influence of childcare practices on growth (233). Conversely, both positive and 

negative effects on child growth were observed in a study that used a positive deviant 

methodology to examine the relationship between care practices and growth in Bangladeshi 

children (234).  
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Statistical interaction analysis in Paper III did not show evidence of significant interactions, 

suggesting that no subgroup in this study benefited less from good CCP compared to others.  

This is inconsistent with a previous study in urban Ghana which found that children from 

poorer households and/or those of mothers with less education were more likely to benefit 

from better care practices compared to children of wealthier households or mothers with 

better education (204). This inconsistent finding could be due to differences in composition 

of samples used by both studies. While this dissertation uses data made up of both urban and 

rural settings, Ruel and colleagues used data from only urban settings (204). However, in 

Paper II one statistically significant interaction was obtained between DDS and maternal 

BMI in the rural sample only. The results suggest that the DDS-growth relationship was 

stronger for children with lower BMI mothers compared to higher BMI mothers. This could 

be a reflection of the unmeasured variation in the quantity of food consumed, which is not 

captured by the DDS.  Rural households with low dietary diversity may nonetheless have 

access to ample quantities of calories, reflected in higher BMI in mothers and less wasting in 

children. This possibility, however, could not be investigated in this dissertation, due to lack 

of sufficiently detailed data in the DHS on nutrient intake. 

 

4.2.2 Maternal resources and growth 

Paper I examines the relationship between child malnutrition and maternal education 

spanning 15 years. The results show that malnutrition is significantly decreasing among 

children of mothers with no formal education, while increasing among children of mothers 

with higher than primary education. This has resulted in the narrowing of the malnutrition 

gap between children of the educated and the non-educated in the country. Further analysis 

stratified by place of residence was performed to ensure that the effect of education was not 
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confounded by place of residence. Evidence of such confounding was not observed in this 

analysis.  

 

These findings are unexpected because it is assumed that mothers who have high education 

will be more empowered to be able to take decisions on the type of nutrition and care the 

child should receive. Additionally, it has been demonstrated in the literature that educated 

mothers tend to utilize both preventive and curative health care more and consequently tend 

to have healthy children (58, 59, 62). Educated mothers also tend to have more strongly 

committed attitude towards good childcare than uneducated mothers (64-66). Furthermore, 

the more education the mother has the more the likelihood that she is sensitive and 

responsive to caregiving duties(64, 66).  Also, children seemingly engage more positively 

with their mothers when maternal education is greater (66).  So, maternal education is 

expected to result in better child growth and development. The failure to observe effect in 

the present study could be explained by structural factors. One important structural factor has 

to do with the targeting of nutrition interventions. In Ghana, most nutrition and antipoverty 

interventions are targeted at populations considered disadvantaged: the non-educated and 

rural population (235). Another plausible explanation is the recoding of the education 

variable. The data for this dissertation have very few people who have higher education; 

consequently, secondary education was collapsed with higher education. This could conceal 

the significance of higher maternal education as a protective factor (however, in Paper II, 

maternal education is associated significantly with child growth in the urban sample). 

 

Household wealth is another important resource for care. The findings in Paper I suggest that 

child malnutrition trends are decreasing in the poorest wealth quintile and remaining static in 

the richest quintiles. These findings are surprising but may be a confirmation of the mixed 
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relationships between household wealth and childcare. While some studies have documented 

a positive association between household wealth and exclusive breastfeeding (14), others 

have documented a negative relationship (123-125). For instance, the likelihood of 

terminating breastfeeding increases with increasing household wealth status (124), as does 

the likelihood of exclusive breastfeeding (121, 123). From the above, one could reasonably 

speculate that the static trends in malnutrition in the richer households are due to worsening 

trend in feeding practices, while the decreasing trend in the poor households suggest 

improving trends in feeding practices. The declining trends among the poorest quintiles 

could also be due to the halving of people living below the extreme poverty line, and the 

significant increase in food production in Ghana between 1991 and 2008 (185, 236). 

 

In Paper II, maternal parity, which is the number of times the mother has given birth, is a 

significant determinant of child growth in the rural sample but not in the urban sample, after 

accounting for key covariates in the regression model. An increase in maternal parity was 

associated with a significant decrease in childhood wasting. The finding in the rural sample 

is consistent with a study in Bolivia, which found that parity has a strong, independent 

influence on child nutritional status (237). The plausible explanation for this association 

could turn on childcare. Mothers who have higher parity are likely to be older women and 

this may bring with it valuable experience in childcare and feeding. Thus, the association 

with parity may have more to do with the age of the mother rather than the number of 

children she has had.  

 

The results in this dissertation also reveal that maternal BMI has a significant relationship to 

child growth.  An increase in maternal BMI, which is proxy for maternal nutritional status, is 

associated with a significant decrease in childhood wasting in both rural and urban settings 
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(Paper II). Similar relationships have been observed in Ethiopia (238) and some other sub-

Saharan Africa countries (239). The association can be explained by the fact that well-

nourished mothers are more likely to be healthier and therefore have more energy to be able 

to take good care of their children, including feeding. Poor maternal nutritional status has 

been demonstrated to have a deleterious effect on good childcare practices, which in turn 

affect child growth.  Winkvist (73) observed that poor maternal health and nutritional status 

have the potency of limiting the mothers’ ability to provide adequate care for their children, 

which can have an effect on optimal child survival, growth and development. This has been 

demonstrated in Egypt where anaemic mothers are less active caregivers compared to non-

anaemic mothers(74).  

 

4.2.3 Contextual resources and growth 

In Paper I, the national level analysis suggests that child malnutrition is significantly 

decreasing in Ghana. This is in sharp contrast with the stagnated trends in the West African 

Sub-region as a whole (240). Thus, Sub-regional trends cannot be used to estimate trends in 

countries within a region, at least not in the case of Ghana. These declining trends at the 

national level could be attributed to the reduction in extreme poverty in the country over the 

past two decades: poverty reduced from 51.7% in 1991 to 28.5% in 2006 (236, 241). Also, 

the number of people living below the extreme poverty line in the country decreased by 

more than half in the last two decades. Total food production also increased significantly 

during this period (236), thereby increasing the availability of food to the population. The 

declining trends in child malnutrition could also be explained by national level policies, as 

policies at the national level may either support or undermine families’ ability to provide 

childcare (7). An important national policy related to child nutrition in Ghana is the National 
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Plan of Action on Nutrition –NPAN-- (241). The key elements of the NPAN include the 

Baby –Friendly Health Facility Initiative, the Community Based Nutrition Behaviour 

Change Communication Strategy, Mother-to-Mother support groups for promoting optimal 

breastfeeding and complimentary feeding practices, just to mention a few. Thus, national 

health policy prioritizes important components of care, and the policy might therefore have 

had a positive influence on child caring practices in the country over the study period, 

thereby contributing to declining trends in child malnutrition. 

 

The national level trends conceal important differences in the various socio-demographic 

segments of the country. For example, the situation at the regional level is a complete 

departure from the national level trends. The analysis at the regional level suggests that 

malnutrition declined significantly in only one region (middle), revealing that not all regions 

enjoyed the declining trends seen in the national level analysis. This an indication that sub-

national level analyses are important for identifying regions and social groups that need 

better support and interventions to improve the malnutrition situation. Although there is no 

evidence that mothers in the Middle region are better child caregivers than mothers of the 

other regions, evidence of regional variations in the usage and accessibility of preventive and 

curative health care services has been documented previously (180-182). Also, breastfeeding 

in certain settings varies according to the geographic region of residence of the child and the 

mother (183). 

 

The analysis by urban-rural place of residence also suggests an important departure from the 

national level analysis. The results suggest that malnutrition trends in the rural settings 

declined significantly, but remained stagnant in the urban settings. This has resulted in the 

narrowing of the rural-urban differential gap, an observation consistent with others’ findings 
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(242). A number of factors might have contributed to the improving trends in the rural areas, 

including the significant increase in food production in Ghana between 1992 and 2008 (236, 

243). Since much of the food is produced in the rural areas, it stands to reason that food 

supplies became increasing available to rural households during this period, and when food 

is available in the household, it is assumed that mothers and their children, as well as others 

in the household, will be well fed. This implies that mothers would have better nutritional 

status and therefore more energy for caregiving. Another plausible explanation for the rural-

urban differentials is poverty intervention targeting. In Ghana, poverty is considered to be an 

overwhelming rural phenomenon (244), therefore most antipoverty initiatives are directed at 

the rural population. However, the emphasis on the alleviation of rural poverty has led to a 

degree of neglect of the problems of urban poverty and urban food insecurity. Indeed, urban 

poverty and associated health problems are growing in Ghana (245, 246). Rural-urban 

differentials were revealed also in Paper II, where dietary diversity appears to be more 

important for child growth in the rural settings than in urban settings (discussed in detail 

under 4.2.1). 

 

The age of the child is an important factor in the level of risk for malnutrition. Older children 

are more prone to undernourishment than the younger children (247-249). This dissertation 

also found higher prevalence of malnutrition among older children (Paper I). In terms of 

time trends, the older children exhibited significant improvement compared to younger 

children. The higher proportion of malnutrition among older age groups could be due to 

inappropriate child feeding practices and /or increased morbidity, while the declining trends 

may be explained by systematic improvement in the availability and quality of food (236, 

243) and other care practices during this period. This empirical issue has been addressed in 

Paper II and Paper III, in which childcare practices are associated importantly with child 
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growth outcomes. Also, in Paper III, child’s age has a negative relationship with 

malnutrition, suggesting that age is a risk factor for child under-nourishment, consistent with 

findings in Paper I above. 

 

The results in this dissertation also suggest that birth order is an important factor in 

explaining the risk of malnutrition in rural children (Paper II).  Children of higher birth order 

are at increased risk of being wasted compared to those of lower birth order. This is 

consistent with other studies which found that higher birth order is positively associated with 

child malnutrition (250). Sommerfelt and colleagues, using multi-country DHS data, 

observed that stunting was rare in lower birth order children, and suggested this could be 

explained by the fact that parents tend to give less attention to older children when given 

birth to new child, who need much attention and care (199). Contrary to these findings is a 

study done using the Ethiopia DHS. In this study, children of first birth order were at a 

significantly higher risk of stunting than those of higher birth order (238).This higher risk of 

stunting in first birth order children could be due to mothers’ low level of experience with 

childcare  at first delivery. 

 

4.3 Strengths and limitations 

This study has several strengths that should be pointed out. Among these strengths is the use 

of new WHO growth standards. In contrast to almost all previously published studies on 

child growth, this study use the new WHO growth standards to examine child malnutrition 

trends over a period of 15 years. To the best of author’s knowledge, this the first study in 

Ghana to have used the new standards to investigate child growth over time. Related to this 

is the disaggregated analysis involved in this study. Contrary to what is common in the 
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literature, this study disaggregated the trend analysis to the lowest possible socio-

demographic segment. There is no previous study (that the author knows of) that has 

performed this type of detailed sub-group analysis in Ghana. 

 

Another important strength of the study is the use of high quality nationally representative 

DHS data to investigate the relationship between childcare and resources for care and child 

growth outcomes. This makes it possible for the findings to be generalized to the population 

of young children in the whole of Ghana. It is important to add that this is the first study to 

use a nationally representative sample to investigate the relationship between care and child 

health in Ghana. An additional strength is the quantification of care using statistical methods. 

This helps address the biases that might arise when more intuitive scoring methods are 

employed (as has been typical).  

 

There are also several limitations associated with the study, already discussed in the Papers 

or above, but significant enough to be highlighted here. One such limitation has to do with 

missing data. The core data of this study come from the anthropometry measurements and 

birth date used to calculate the growth variables. There are myriad of reasons why useable 

anthropometry might be missing, discussed in detail by Pullum (202). Poor technical work 

by data collectors, faulty equipment, sick or uncooperative children, refusal by the mother, 

being away from home, and data entry errors at the time of data collection and /or in the 

transfer of data to analysable files, among other reasons. It is significant to note that while 

missing data are inevitable concern in survey research, what would be of greater concern 

would be a systematic pattern over the survey years wherein various reasons for missing data 

increased or decreased in the prevalence from survey to survey. We do not have detailed 

enough missing data analysis from the four surveys to evaluate the seriousness of this 
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potential source of bias. There is evidence that poor birth data was a (relatively minor) cause 

of missing growth data in all the surveys (202).  

 

The validity of the malnutrition trends reported in this dissertation may be compromised due 

to method variation in determining which children were eligible for measurement. In 1993 

and 1998 surveys, anthropometry measurements were restricted to children born to the 

women who were interviewed. Children were excluded if their mothers were not in the 

household, if their mothers were not eligible for the individual interview, or the mother did 

not complete an interview. The methodology changed in the 2003 and 2008 surveys, and 

children who slept in the household the night before data collection were eligible regardless 

of the interview status of their mother. As a result, orphans and children whose mothers were 

away were excluded in 1993 and 1998 and included in 2003 and 2008. This may pose a 

validity issue if orphans, for example, are more likely to suffer malnutrition than non-

orphans in the same household. At least one study has examined this issue, comparing South 

African orphans and non-orphans in the same household and found no significant difference 

(251). Notwithstanding, the change in the sampling protocol in 2003 and 2008 is a source of 

concern for trend analysis such as this dissertation reports. 

 

Another limitation has to do with the fact the data used for this dissertation are from cross 

sectional surveys, therefore the analyses have not been able to disentangle potential 

reciprocal and otherwise complex causal relationships. The conclusions in this dissertation 

are therefore meant to be restricted to statements about the associations between the 

explanatory variables and the outcome variables.  
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5. CONCLUSIONS AND IMPLICATIONS  

5.1 Main conclusions 

This study is set out to investigate child growth trends, and relationships between childcare, 

resources for care and child growth in Ghana. The study addresses four research questions. 

These questions and the corresponding conclusions are as follows:  

• What are the time trends in child malnutrition prevalence in socio-demographic 

groups within the Ghana geographic regions? The main conclusion is that the overall 

national malnutrition trends have declined significantly, but this decline did not 

benefit all sectors of the economy, as there are static to worsening trends in some 

segments of the country. These worrying trends are masked by the overall positive 

national trends. 

 

• What are the relationships of dietary diversity to child acute malnutrition (wasting) in 

urban and in rural Ghana, when control variables related to maternal, child and 

household characteristics are accounted for? The main conclusion is that dietary 

diversity has a modest but statistically significant association with acute malnutrition 

in rural but not in urban Ghana. 

 
• What influence do childcare practices have on children’s height-for-age z-scores 

(HAZ), controlling for factors at child, maternal, household and community levels? 

The main conclusion is that there is a statistically significant positive association 

between childcare practices score and child HAZ, regardless of the socio-

demographic characteristics of the mother and of the household. 
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• Do some children in Ghana benefit more from care than do others? The main 

conclusion is that no socio-demographic subgroup in this study benefited more – or 

less -- from good care. 

The conclusions on the research questions above are indications that in Ghana, childcare is 

vital for the promotion of child growth and development. Children who received good care 

had good growth. This suggests that optimizing care quality in the country could save many 

children from malnutrition. Resource-generating factors such as maternal BMI, birth order of 

child, maternal parity and rural place of residence have a significant positive association with 

child growth — it is prudent to conclude that promoting these resources will have beneficial 

effects on child growth.  

 

5.2 Possible implications for policy 

No single study can or should have a direct effect on national policy; however, this study 

provides information for policy makers on what type of analysis to request from Ghana 

agencies and institutions in the future. To be able to make an informed policy decisions, 

government requires subgroup analyses alongside national level analysis. This is because 

this study shows that national level analyses mask important departures from national trends 

in various segments of society. 

 

Also of significance to policy-makers is the finding of a positive relationship between 

maternal nutritional status and child growth outcomes. Well-nourished mothers tend to have 

children with good growth status, possibly due to these mothers being able to perform 
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effective caregiving. This suggests positive ripple effects of a deliberate public health policy 

aimed at promoting maternal nutrition.  

 

5.3 Implications for further research 

This study has not been able to disentangle any causal relationships between childcare and 

nutritional outcome. A longitudinal cohort study design, which has the potential to 

disentangle these causal relationships, is warranted. The increasing trends of child 

malnutrition among children of mothers with higher than primary education needs further 

investigation. A sample with a reasonable number of people with high education could be 

used to investigate this issue in the future. Qualitative research at the community and policy 

level is warranted to elucidate what pragmatic policies are put in place and the effectiveness 

of these policies in stemming child under-nutrition in the country. Qualitative study at the 

community level could also illuminate cultural and traditional practices that positively or 

negatively affect childcare. Additionally, childcare is a complex practice that is impossible to 

characterize solely through survey research. Mixed methods studies are needed to better 

illuminate and provide nuanced understanding of the main conclusions reached in this study. 

Furthermore, the present study has observed the significance of dietary diversity for child 

growth. There should be a study on the influence of maternal dietary diversity on child 

dietary diversity. This is vital because child dietary diversity intake could be promoted by 

promoting maternal dietary diversity. 

 

 



 81 

References  

1. Matters C. Global Burden of Disease Among Women, Children, and 
Adolescents.  Maternal and Child Health. Geneva: Oxford University Press; 2009. p. 
19-42. 
2. Ghana Health Service (GHS). Nutrition And Malaria Control For Child 
Survival Project  [cited 2014 27.8]. Available from: 
http://www.ghanahealthservice.org/nmccsp.php. 
3. Mittelmark MB, Kickbusch  I, Rootman R, Scriven A. Health Promotion 
Elsevier Press, In: K. Heggenhougen et al. (Ed.) The Encyclopedia of Public 
Health2007. 
4. UNICEF, (United Nations Children's Fund). Strategy for improved nutrition of 
children and women in developing countries. UNICEF Policy Review Paper. New 
York: UNICEF; 1990. 
5. UNICEF. The state of the world's children. New York: UNICEF, 1998. 
6. Engle P. The role of caring practices and resources for care in child survival, 
growth, and developments: South and Southeast Asia. Asian Development Review. 
1999;17(1,2):132-67. 
7. Engle P, Lhotska L, Armstrong H. The Care Initiative: Assessment, Analysis 
and Action to Improve Care for Nutrition. New York: UNICEF, 1997. 
8. Smith LC, Haddad L. Explaining child malnutrition in developing countries : a 
cross-country analysis Washington, D.C: International Food Policy Research 
Institute, 2000. 
9. Smith LC, Haddad L. overcoming child malnutrition in developing countries: 
past achievements and future choices. IFPRI  2020 Brief NO. 64. Washington DC: 
International food policy research institute, 2000. 
10. Dewey K. Guiding Principal for Complementary Feeding of the Breastfed 
Child: Pan American Health Organization /World Health Organization.: Pan 
American Health Organization; 2003. 
11. Faber M, Smuts CM, Benade AJS. Dietary intake of primary school children 
in relation to food production in a rural area in KwaZulu-Natal, South Africa. Int J 
Food Sci Nutr. 1999;50: 57–64. 
12. Faber M, Jogessar VB, Benadé AJ. Nutritional status and dietary intakes of 
children aged 2-5 years and their caregivers in a rural South African community  Int J 
Food Sci Nutr 2001;52(5):401-11. 
13. Food and Agriculture Organization of the UN (FAO). Committee on World 
Food Security  [cited 2014 1.9]. Available from: http://www.fao.org/cfs/cfs-
home/en/. 
14. Saaka M, Takyi SD, Maxwell T. An Investigation of Patterns and Factors 
Associated with Exclusive Breast Feeding in Northern Ghana International Journal of 
Child Health and Nutrition. 2012;1:92-103. 
15. Hadley C, Tessema F, Muluneh AT. Household food insecurity and caregiver 
distress: equal threats to child nutritional status? . Am J Hum Biol 2012;24(2):149-57. 
16. Hackett M, Melgar-Quiñonez H, Álvarez MC. Household food insecurity 
associated with stunting and underweight among preschool children in Antioquia, 
Colombia Rev Panam Salud Publica 2009;25(6):506-10. 



 82 

17. dos SantosI LP, GiganteI DP. Relationship between food insecurity and 
nutritional status of Brazilian children under the age of five  Rev Bras Epidemiol 
2013;16(4):984-94. 
18. Osei A, Pandey P, Spiro D, Nielson J, Shrestha R, Talukder Z, et al. 
Household food insecurity and nutritional status of  children aged 6 to 23 months in 
Kailali District of Nepal. Food and Nutrition Bulletin 2010;31(4):483-94. 
19. Engle PL, Menon P, Haddadb L. Care and nutrition: concepts and 
measurements. Washington DC: International Food Policy Institute 1997. 
20. Launer LJ, Villar J, Kestler E, de Onis M. The effect of maternal work on fetal 
growth and duration of pregnancy: a prospective study Br J Obstet Gynaecol 
1990;97(1):62-70. 
21. Kramer MS. Intrauterine growth and gestational duration determinants 
Pediatrics 1987;80(4):502-11. 
22. Barros FC, Huttly SR, Victora CG, Kirkwood BR, Vaughan JP. Comparison of 
the causes and consequences of prematurity and intrauterine growth retardation: a 
longitudinal study in southern Brazil Pediatrics. 1992;90(2 Pt 1):238-44. 
23. Lira PI, Ashworth A, Morris SS. Low birth weight and morbidity from 
diarrhea and respiratory infection in northeast Brazil J. Pediatr 1996;128(4):497-504. 
24. Fernandez L, Newby A. Family support and pregnancy behavior among 
women in two border Mexican Cities Frontera Norte 2010;22(43):7-34. 
25. Ruel MT, Menon P. Child Feeding Practices Are Associated with Child 
Nutritional Status in Latin America: Innovative Uses of the Demographic and Health 
Surveys J Nutr 2002;132:1180–7. 
26. Saha KK, Frongillo EA, Alam DS, Arifeen SE, Persson LA, Rasmussen KM. 
Appropriate infant feeding practices result in better growth of infants and young 
children in rural Bangladesh. Am J Clin Nutr 2008;87:1852-9. 
27. Sawadogo PS, Martin-Prevel Y, Savy M, Kameli Y, Traissac P, Traore´ AS, et 
al. An Infant and Child Feeding Index Is Associated with the Nutritional Status of 6- 
to 23-Month-Old Children in Rural Burkina Faso. J Nutr. 2006;136:656–63. 
28. Marquis GS, Habicht JP, Lanata CF, Black RE, Rasmussen KM. Association 
of breastfeeding and stunting in Peruvian toddlers: an example of reverse causality. 
Int J Epidemiol. 1997;26:349–56. 
29. Onyango A, Koski KG, Tucker KL. Food diversity versus breastfeeding 
choice in determining anthropometric status in rural Kenyan toddlers. Int J 
Epidemiol. 1998;27:484–9. 
30. Hatloy A, Hallund J, Diarra MM, Oshaug A. Food variety, socioeconomic 
status and nutritional status in urban and rural areas in Koutiala (Mali). Pub Health 
Nutr. 2000;3:57–65. 
31. Hoddinnott J, Yohannes Y. Dietary diversity as food security indicator. Food 
and Nutrition Technical Assistance(FANTA) Project. Academy for Education and 
Development,. Washington, DC.: 2002  
32. Ruel MT, Menon P. Child Feeding Practices Are Associated with Child 
Nutritional Status in Latin America: Innovative Uses of the Demographic and Health 
Surveys. J Nutr. 2002;132:1180–7. 



 83 

33. Arimond M, Ruel MT. Dietary Diversity Is Associated with Child Nutritional 
Status: Evidence from 11 Demographic and Health Surveys. J Nutr. 2004;134:2579-
85. 
34. Abate G, Kogi-Makau W, Muroki NM. Health seeking and hygiene 
behaviours predict nutritional status of pre-school children in a slum area of Addis 
Ababa,Ethiopia Ethiop Med J 2000;38(4):253-65. 
35. Fenn B, Bulti AT, Nduna T, Duffield A, Watson F. An evaluation of an 
operations research project to reduce childhood stunting in a food-insecure area  in 
Ethiopia Public Health Nutr 2012;15(9):1746-54. 
36. Esrey SA, Habicht JP, Latham MC, Sisler DG, Casella G. Drinking water 
source,  diarrheal morbidity, and child growth in villages with both traditional and 
improved water supplies in rural Lesotho, southern Africa. Am J Public Health,. 
1988;78(11):1451-5. 
37. Takanashi K, Chonan Y, Quyen DT, Khan NC, Poudel KC, Jimba M. Survey 
of food-hygiene practices at home and childhood diarrhoea in Hanoi, Viet Nam. J 
Health Popul Nutr. 2009;27(5):602-11. 

38. Kaye K, Novell M. Health practices and indices of a poor urban population in 
Indonesia. Part II: Immunization, nutrition, and incidence of diarrhea. Asia Pac J 
Public Health. 1994;7(4):224-7. 
39. Luby SP, Halder AK, Huda T, Unicomb L, Johnston RB. The effect of 
handwashing  at recommended times with water alone and with soap on child 
diarrhea in rural Bangladesh: an observational study PLoS Med 2011;8(6). 
40. Briend A. Is Diarrhea a Major Cause of Malnutrition among the Under-Fives 
in Developing Countries? A Review of Available Evidence European Journal of 
Clinical Nutrition 1990;44:611-28. 
41. Lancet. Diarrhea and Malnutrition Lancet 1991;338:921-22. 
42. Zwane PA, Kremer M. What Works in Fighting Diarrheal Diseases in 
Developing Countries? A Critical Review 2007. 

43. World Bank. World Development Report 1994 : Infrastructure for 
Development New York: World Bank, 1994. 
44. Appoh LY, Krekling S. Maternal nutritional knowledge and child nutritional 
status in the Volta region of Ghana Matern Child Nutr 2005;1(2):100-10. 
45. Waihenya EW, Kogi-Makau W, Muita JW. Maternal nutritional knowledge 
and the nutritional status of preschool children in a Nairobi slum East Afr Med J 
1996;73(7):419-23. 
46. Niameogo C. Maternal education, knowledge of child nutrition and disease, 
and child nutritional status in the district of Ouidah, Benin1993. xx, 330 leaves p. 
47. Pongou R, Ezzati M, Salomon JA. Household and community socioeconomic 
and environmental determinants of child nutritional status in Cameroon BMC Public 
Health 2006;6:98. 
48. Lavy V, Strauss J, Thomas D, de Vreyer P. Quality of health care, survival and 
health outcomes in Ghana J Health Econ  1996;15(3):333-57. 
49. Hotchkiss DR, Mock NB, Seiber EE. The effect of the health care supply 
environment on children's nutritional status in rural Nepal  J Biosoc Sci 
2002;34(2):173-92. 



 84 

50. The International Bank for Reconstruction and Development/The World Bank. 
Environmental health and child survival: epidemiology, economics, experiences. . 
Washington, DC The World Bank 2008. 
51. Lin A, Arnold BF, Afreen S, Goto R, Huda TM, Haque R, et al. Household 
environmental conditions are associated with enteropathy and impaired growth in 
rural Bangladesh  Am J Trop Med Hyg 2013;89(1):130-7. 
52. Dangour AD, Watson L, Cumming O, Boisson S, Che Y, Velleman Y, et al. 
Interventions to improve water quality and supply, sanitation and hygiene practices, 
and their effects on the nutritional status of children Cochrane Database Syst Rev 
2013. 
53. Martin-Prével Y. Care and public nutrition Sante. 2002;12(1):86-93. 
54. Davies-Adetugbo AA, Ojofeitimi EO. Maternal education, breastfeeding 
behaviours and lactational amenorrhoea: studies among two ethnic communities in Ile 
Ife, Nigeria Nutr Health. 1996;11(2):115-26. 
55. Ever-Hadani P, Seidman DS, Manor O, Harlap S. Breast feeding in Israel: 
maternal factors associated with choice and duration. . J Epidemiol Community 
Health  1994;48(3):281-5. 

56. Bertini G, Perugi S, Dani C, Pezzati M, Tronchin M, Rubaltelli FF. Maternal 
education and the incidence and duration of breast feeding: a prospective study J 
Pediatr Gastroenterol Nutr 2003;37(4):447-52. 

57. Armar-Klemesu M, Ruel MT, Maxwell DG, Levin CE, Morris SS. Poor 
Maternal Schooling Is the Main Constraint to Good Child Care Practices in Accra. J 
Nutr. 2000;130:1597–607. 
58. Addai I. Determinants of use of maternal-child health services in rural Ghana. 
J Biosoc Sci 2000;32(1):1-15. 
59. Greenaway ES, Leon J, Baker DP. Understanding the association between 
maternal education and use of health services in Ghana: exploring the role of health 
knowledge. . J Biosoc Sci 2012;44(6):733-47. 
60. Raghupathy S. Education and the use of maternal health care in Thailand Soc 
Sci Med 1996;43(4):459-71. 
61. Titaley CR, Dibley MJ, Roberts CL. Factors associated with underutilization 
of antenatal care services in Indonesia: results of Indonesia Demographic and 
HealthSurvey 2002/2003 and 2007. . BMC Public Health 2010;16(10). 
62. Becker S, Peters DH, Gray RH, Gultiano C, Black RE. The determinants of 
use of maternal and child health services in Metro Cebu, the Philippines. . Health 
Transit Rev 1993;3(1):77-89. 
63. Abuya BA, Onsomu EO, Kimani JK, Moore D. Influence of maternal 
education on child immunization and stunting in Kenya. . Matern Child Health J 
2011;15(8):1389-99. 
64. Richman A, Miller P, LeVine R. Cultural and educational variations in 
maternal responsiveness Developmental Psychology 1992;28(4):614-21. 
65. Holditch-Davis D, Schwartz T, Black B, Scher M. Correlates of Mother–
Premature Infant Interactions Research in Nursing & Health. 2007;30(333-346). 



 85 

66. NICHD Early Child Care Research Network. Child care and mother-child 
interaction in the first 3 years of life. NICHD Early Child Care Research Network 
Dev Psychol 1999;35(6):1399-413. 
67. Stewart CP, Christian P, Schulze KJ, Leclerq SC, West KP Jr, Khatry SK. 
Antenatal micronutrient supplementation reduces metabolic syndrome in 6- to 8-year-
old children in rural Nepal. J Nutr 2009;139(8):1575-81. 
68. Stewart CP, Christian P, LeClerq SC, West KP Jr, Khatry SK. Antenatal 
supplementation with folic acid + iron + zinc improves linear growth and reduces  
peripheral adiposity in school-age children in rural Nepal Am J Clin Nutr 
2009;90(1):132-40. 
69. Rondó PHC, Rezende G, Lemos JO, Pereira JA. Maternal stress and distress 
and child nutritional status. European Journal of Clinical Nutrition. 2013;67:348-52. 
70. Felisbino-Mendes MS, Villamor E, Velasquez-Melendez G. Association of 
Maternal and Child Nutritional Status in Brazil: A Population Based Cross-Sectional 
Study PLoS ONE 2014;9(1). 
71. Christian P, Stewart CP, LeClerq SC, Wu L, Katz J, West KP Jr, et al. 
Antenatal and postnatal iron supplementation and childhood mortality in rural Nepal: 
a prospective follow-up in a randomized, controlled community trial Am J  
Epidemiol 2009;170(9):1127-36. 
72. Stewart CP, Dewey KG, Ashorn P. The undernutrition epidemic: an urgent 
health  priority. Lancet. 2010;9711(375):282. 
73. Winkvist A. Health and nutrition status of the caregiver: Effect on caregiving 
capacity Food and Nutrition Bulletin 1995;16(4):389-97. 
74. Rahmanifar A, Kirksey A, Wachs TD, McCabe GP, Bishry Z, Gala! OM, et al. 
Diet during lactation associated with infant behavior and caregiver interaction in a 
semirural Egyptian village Journal a/Nutrition 1992;123(21):164-75. 

75. Perez EM, Hendricks MK, Beard JL, Murray-Kolb LE, Berg A, Tomlinson M, 
et al. Mother-infant interactions and infant development are altered by maternal iron 
deficiency anemia J Nutr 2005;135(4):850-5. 
76. Beard JL, Hendricks MK, Perez EM, Murray-Kolb LE, Berg A, Vernon-
Feagans L, et al. Maternal iron deficiency anemia affects postpartum emotions and 
cognition J Nutr 2005;135(2):267-72. 
77. Untoro J, Gross R, Schultink W, Sediaoetama D. The association between 
BMI and haemoglobin and work productivity among Indonesian female factory 
workers Eur J  Clin Nutr 1998;52(2):131-5. 
78. Scholz BD, Gross R, Schultink W, Sastroamidjojo S. Anaemia is associated 
with  reduced productivity of women workers even in less-physically-strenuous tasks 
Br J Nutr 1997;77(1):47-57. 
79. Shetty PS, James WPT. Body mass index. A measure of chronic energy 
deficiency in adults. FAO Food and Nutrition Paper 56. Rome: Food and Agriculture 
Organization of the United Nations. Rome: Food and Agriculture Organization, 1994. 
80. Thame M, Wilks RJ, McFarlane-Anderson N, Bennett FI, Forrester TE. 
Relationship between maternal nutritional status and infant's weight and body 
proportions at birth Eur J Clin Nutr 1997;51(3):134-8. 



 86 

81. Andreasyan K, Ponsonby AL, Dwyer T, Morley R, Riley M, Dear K, et al. 
Higher maternal dietary protein intake in late pregnancy is associated with a lower 
infant ponderal index at birth Eur J Clin Nutr 2007;61(4):498-508. 
82. Ramakrishnan U, Grant F, Goldenberg T, Zongrone A, Martorell R. Effect of 
women's nutrition before and during early pregnancy on maternal and infant 
outcomes: a systematic review Paediatr Perinat Epidemiol 2012;Suppl1:285-301. 
83. Abdel-Raoufabdel-Aziz Afifi R, Ali DK, Talkhan HM. Pregnancy outcome 
and the effect of maternal nutritional status J Egypt Soc Parasitol 2013;43(1):125-32. 

84. Gogoi G, Ahmed FU. Effect of maternal nutritional status on the birth weight 
among women of tea tribe in Dibrugarh district Indian J Community Med. 
2007;32:120-2. 
85. Dharmalingam A, Navaneetham K, Krishnakumar CS. Nutritional Status of 
Mothers and Low Birth Weight in India Maternal and Child Health Journal 
2009;14(2):290-8. 
86. Kimani-Murage EW, Madise NJ, Fotso JC, Kyobutungi C, Mutua MK, Gitau 
TM, et al. Patterns and determinants of breastfeeding and complementary feeding 
practices in urban informal settlements, Nairobi Kenya BMC Public Health  
2011;11:396. 
87. Boylan ML, Hart S, Porter KB, Driskell JA. Vitamin B6 content of breast milk 
and neonatal behavioral functioning Journal of the American Dietetic Association. 
2002;102(10):1433-8. 
88. McCullough AL, Kirksey A, Wachs TD, McCabe PG, Bassily NS, Bishry Z, et 
al. Vitamin B-6 status of Egyptian mothers: relation to infant behavior and maternal-
infant interactions Am J Clin Nutr. 1990;5(1):1067-74. 
89. Virgo Publishing. Maternal Diet Linked to Children’s Behavior, IQ. 2014 
[cited 2014 21.8]. Available from: http://www.foodproductdesign.com/. 
90. Kirksey A, Wachs TD, Yunis F, Srinath U, Rahmanifar A, McCabe GP, et al. 
Relation of maternal zinc nutriture to pregnancy outcome and infant development in 
an Egyptian village Am J Clin Nutr 1994;60:782-92. 
91. Gemmill AW, Worotniuk T, Holt CJ, Skouteris H, Milgrom J. Maternal 
psychological factors and controlled child feeding practices in relation to child body 
mass index Child Obes 2013;9(4):326-37. 
92. Hurley KM, Black MM, Papas MA, Caulfield LE. Maternal symptoms of 
stress, depression, and anxiety are related to nonresponsive feeding styles in a 
statewide sample of WIC participants J Nutr 2008;138(4):799-805. 
93. Hurley KM, Black MM, Merry BC, Caulfield LE. Maternal mental health and 
infant dietary patterns in a statewide sample of Maryland WIC participants Matern 
Child Nutr 2012;20. 
94. Assarian F, Moravveji A, Ghaffarian H, Eslamian R, Atoof F. The association 
of postpartum maternal mental health with breastfeeding status of mothers: a case-
control study Iran Red Crescent Med J 2014;16(3). 
95. Akman I, Kuscu MK, Yurdakul Z, Ozdemir N, Solakoğlu M, Orhon L, et al. 
Breastfeeding duration and postpartum psychological adjustment: role of maternal 
attachment styles J Paediatr Child Health. 2008;44(6):369-73. 



 87 

96. Taveras EM, Capra AM, Braveman PA, Jensvold NG, Escobar GJ, Lieu TA. 
Clinician support and psychosocial risk factors associated with breastfeeding 
discontinuation Pediatrics. 2003;112(1):108-15. 

97. Dozier AM, Nelson A, Brownell E. The Relationship between Life Stress and 
Breastfeeding Outcomes among Low-Income Mothers. Advances in Preventive 
Medicine. 2012;2012:10. 
98. Gao W, Paterson J, Abbott M, Carter S, Iusitini L. Maternal mental health and 
child behaviour problems at 2 years: findings from the Pacific Islands Families Study  
Aust N Z J Psychiatry. 2007;41(11):885-95. 
99. Giles LC, Davies MJ, Whitrow MJ, Warin MJ, Moore V. Maternal depressive 
symptoms and child care during toddlerhood relate to child behavior at age 5 years 
Pediatrics. 2011;128(1):e78-84. 
100. Doulougeria K, Panagopouloub E, Montgomerya A. The impact of maternal 
stress on initiation and establishment of breastfeeding Journal of Neonatal Nursing  
2013;19(4):162-7. 
101. UNICEF. Gender influences on child survival, health and nutrition: A 
narrative review New York UNICEF, 2011. 
102. Woldemicael G. Do Women with Higher Autonomy Seek More Maternal and 
Child Health-Care? Evidence from Ethiopia and Eritrea Stockholm Research Reports  
in Demography Stockholm University 2007. 
103. Wado YD, Afework MF, Hindin MJ. Childhood vaccination in rural 
southwestern Ethiopia: the nexus with demo-graphic factors and women’s autonomy 
Pan Afr Med J. 2014;17(Supp 1)(9). 
104. Singh K, Haney E, Olorunsaiye C. Maternal autonomy and attitudes towards 
gender norms: associations with childhood immunization in Nigeria Matern Child 
Health J 2013;17(5):837-41. 

105. Antai D. Gender inequities, relationship power, and childhood immunization 
uptake in Nigeria: a population-based cross-sectional study Int J Infect Dis 
2012;16(2):136-45. 
106. Shroff MR, Griffiths PL, Suchindran C, Nagalla B, Vazir S, Bentley ME. Does 
maternal autonomy influence feeding practices and infant growth in rural India? . Soc 
Sci Med 2011;73(3):447-55. 
107. Sharma A, Kader M. Effect of Women’s Decision-Making Autonomy on 
Infant’s Birth Weight in Rural Bangladesh ISRN Pediatrics. 2013. 
108. Kulwa KB, Kinabo JL, Modest B. Constraints on good child-care practices and 
nutritional status in urban Dar-es-Salaam, Tanzania Food Nutr Bull  2006;27(3):236-
44. 

109. Nair M, Ariana P, Webster P. Impact of mothers' employment on infant 
feeding and care: a qualitative study of the experiences of mothers employed through 
the  Mahatma Gandhi National Rural Employment Guarantee Act BMJ Open. BMJ 
Open. 2014;4(4). 
110. Dunifon R, Gill L, editors. parenting in context: Maternal employment and 
child well-being Ccornell University 2013; Ccornell University  



 88 

111. Lü B, Zhai F, Jin S, Ge K. Impact of maternal occupation on the dietary and 
nutritional status of preschool children. A case study in 8 provinces of China Wei 
Sheng Yan Jiu 1999;28(1):47-9. 
112. Bianchi S, Milkie S, SayerM, Robinson L. Is anyone doing the housework? 
Trends in the gender division of household labor Social Forces. 2000;79(1):191-228. 
113. Desai S, Jain D. Maternal employment and changes in family dynamics: the 
social context of women’s work in rural South India   Population and Development 
Review 1994;20(1):115-36. 
114. Shuhaimi F, Muniandy ND. The Association of Maternal Employment Status 
on Nutritional Status among Children in Selected Kindergartens in Selangor, 
Malaysia Asian Journal of Clinical Nutrition. 2012;4:53-66. 
115. Visness CM, Kennedy KI. Maternal employment and breast-feeding: findings 
from  the 1988 National Maternal and Infant Health Survey Am J Public Health 
1997;87(6):945-50. 
116. Gielen AC, Faden RR, O'Campo P, Brown CH, Paige DM. Maternal 
employment during the early postpartum period: effects on initiation and continuation 
of breast-feeding Pediatrics. 1991;87(3):298-305. 
117. Chuang CH, Chang PJ, Hsieh WS, Guo YL, Lin SH, Lin SJ, et al. The 
combined effect of employment status and transcultural marriage on breast feeding: a 
population-based survey in Taiwan Paediatr Perinat Epidemiol. 2007;21(4):319-29. 
118. Roe B, Whittington LA, Fein SB, Teisl MF I. Is there competition between 
breast-feeding and maternal employment? . Demography. 1999;36(2):157-71. 
119. Vaida N. Impact of Maternal Occupation on Health and Nutritional Status of 
Preschoolers IOSR Journal Of Humanities And Social Science (IOSR-JHSS) 
2013;7(1):9-12. 

120. Tsai SY. Impact of a breastfeeding-friendly workplace on an employed 
mother’s intention to continue breastfeeding after returning to work Breastfeed Med 
2013;8:210-6. 
121. Mihrshahi S, Kabir I, Roy SK, Agho KE, Senarath U, Dibley MJ. South Asia 
Infant Feeding Research Network. Determinants of infant and young child feeding 
practices in Bangladesh: secondary data analysis of Demographic and Health 
Survey2004. . Food Nutr Bull 2010;31(2):295-313. 
122. Alemayehu T, Haidar J, Habte D. Determinants of exclusive breastfeeding 
practices in Ethiopia EthiopJHealth Dev 2009;23(1):12-8. 
123. Patel A, Badhoniya N, Khadse S, Senarath U, Agho KE, Dibley MJ. South 
Asia Infant Feeding Research Netwoork. Infant and young child feeding indicators 
and determinants of poor feeding practices in India: secondary data analysis of 
National Family Health Survey 2005-06. Food Nutr Bull. 2010;31(2):314-33. 
124. Malhotra R, Noheria A, Amir O, Ackerson LK, Subramanian SV. 
Determinants of termination of breastfeeding within the first 2 years of life in India: 
evidence from the National Family Health Survey-2 Matern Child Nutr 
2008;4(3):181-93. 
125. Senarath U, Dibley MJ, Agho KE. Breastfeeding practices and associated 
factors among children under 24 months of age in Timor-Leste European Journal of 
Clinical Nutrition 2007;61:387-97. 



 89 

126. Mathew JL. Inequity in childhood immunization in India: a systematic review 
Indian Pediatr 2012;49(3):203-23. 
127. Halder MK, Kabir M. Inequalities in Infant Immunization Coverage in 
Bangladesh Health Services Insights. 2008;1:5-11. 
128. Bronte-Tinkew J, Dejong GF. Do household structure and household 
economic resources predict childhood immunization? Evidence from Jamaica and 
Trinidad and Tobago Population Research and Policy Review 2005;24:27-57. 
129. Munos MK. Neonatal care practices, morbidity, and care-seeking in rural 
burkina faso. (Order No. 3536098, ). The Johns Hopkins University: ProQuest 
Dissertations and Theses; 2012. Available from: 
http://search.proquest.com/docview/1287991869. 
130. Singh PK, Rai RK, Kumar C. Equity in maternal, newborn, and child health 
care coverage in India. Glob Health Action 2013;10(6). 
131. Simkhada B, Teijlingen ER, Porter M, Simkhada P. Factors affecting the 
utilization of antenatal care in developing countries: systematic review of the 
literature J Adv Nurs 2008;61(3):244-60. 
132. van Eijk AM, Bles HM, Odhiambo F, Ayisi JG, Blokland IE, Rosen DH, et al. 
Use of antenatal services and delivery care among women in rural western Kenya: a 
community based survey Reprod Health. 2006;6(3):2. 
133. Arthur E. Wealth and antenatal care use: implications for maternal health care 
utilisation in Ghana  Health Econ Rev 2012;2(1):14. 
134. Pallikadavath S, Foss M, Stones RW. Antenatal care: provision and inequality 
in rural north India Soc Sci Med 2004;59(6):1147-58. 
135. Raj VK, Plichta SB. The role of social support in breastfeeding promotion: a 
literature review J Hum Lact 1998;14(1):41-5. 
136. Rogers MM, Peoples-Sheps MD, Suchindran C. Impact of a social support 
program  on teenage prenatal care use and pregnancy outcomes J Adolesc Health 
1996;19(2):132-40. 
137. Dawson P, van Doorninck WJ, Robinson JL. Effects of home-based, informal 
social support on child health J Dev Behav Pediatr 1989;10(2):63-7. 
138. Tarkka MT, Paunonen M, Laippala P. Social support provided by public health 
nurses and the coping of first-time mothers with child care Public Health Nurs 
1999;16(2):114-9. 
139. Marsden EA, Donnelly VM. Social support and its relationship to 
immunization status in preschool children Issues Compr Pediatr Nurs 
1996;19(4):239-47. 
140. Surkan PJ, Kiihl SF, Kozuki N, Vieira LM. Social support of low-income 
Brazilian mothers related to time to completion of childhood vaccinations Hum 
Vaccin Immunother 2012;8(5):596-603. 
141. Sudfeld CR, Fawzi WW, Lahariya C. Peer support and exclusive breastfeeding 
duration in low and middle-income countries: a systematic review and meta-analysis 
PLoS One. 2012;7(9):e45143. 
142. Langer A, Campero L, Garcia C, Reynoso S. Effects of psychosocial support 
during labour and childbirth on breastfeeding, medical interventions, and mothers' 
wellbeing in a Mexican public hospital: a randomised clinical trial Br J Obstet 
Gynaecol 1998;105(10):1056-63. 



 90 

143. Sikorski J, Renfrew MJ, Pindoria S, Wade A. Support for breastfeeding 
mothers: a systematic review Paediatr Perinat Epidemiol 2003;17(4):407-17. 
144. World Health Organisation (WHO). Safer water, better health: Costs, benefits 
and sustainability of interventions to protect and promote health: WHO; 2008 [cited 
2014 21.8]. Available from: 
http://whqlibdoc.who.int/publications/2008/9789241596435_eng.pdf. 
145. Agustina R, Sari TP, Satroamidjojo S, Bovee-Oudenhoven IM, Feskens EJ, 
Kok FJ. Association of food-hygiene practices and diarrhea prevalence among 
Indonesian young children from low socioeconomic urban areas. BMC Public Health. 
2013;19(13). 
146. Buttenheim AM. The sanitation environment in urban slums:implications for 
child health Popul Environ. 2008;30:26-47. 
147. Sobsey MD, Bartram S. Water quality and health in the new millennium: the 
role of the World Health Organization Guidelines for Drinking-Water Quality Forum 
Nutr 2003;56:396-405. 
148. Chiswick BR, Mirtcheva DM. Religion and Child Health. Discussion Paper 
No. 5215 Bonn: Institute for the Study of Labor (IZA); 2010. 
149. Ha W, Salama P, Gwavuya S, Kanjala C. Equity and Maternal and Child 
Health - Is Religion the Forgotten Variable? Evidence from Zimbabwe. Global 
Thematic Consultation  UNICEF 2012. 
150. Cau B, Sevoyan A, Agadjanian V, editors. Religion, child mortality and health 
in Mozambique. 2010; Center for Population Dynamics Arizona State University 
Population Association America. 
151. Gyimah SO. What has faith got to do with it? Religion and child survival in 
Ghana J Biosoc Sci 2007;39(6):923-37. 
152. Antai D. Faith and child survival: the role of religion in childhood 
immunization in Nigeria J Biosoc Sci. 2009;41(1):57-76. 
153. Cau BM, Sevoyan A, Agadjanian V. Religious affiliation and under-five 
mortality in Mozambique. J Biosoc Sci 2013;45(3):415-29. 
154. Brockerhoff M, Hewett P. Inequality of child mortality among ethnic groups in 
sub-Saharan Africa  Bull World Health Organ 2000;78(1):30-41. 
155. Antai D. Inequitable childhood immunization uptake in Nigeria: a multilevel 
analysis of individual and contextual determinants. BMC Infect Dis 2009;9:181. 
156. Gyimah SO. Cultural background and infant survival in Ghana Ethn Health. 
2006;11(2):101-20. 
157. Fazzio I, Mann V, Boone P. Temporal trends (1977-2007) and ethnic inequity 
in  child mortality in rural villages of southern Guinea Bissau BMC Public Health. 
2011;11:683. 
158. Syed U, Khadka N, Khan A, Wall S. Care-seeking practices in South Asia: 
using  formative research to design program interventions to save newborn lives J 
Perinatol 2008;28(Suppl 2):S9-13. 
159. Flores G, Bauchner H, Feinstein AR, Nguyen US. The impact of ethnicity, 
family income, and parental education on children's health and use of health services  
Am J Public Health 1999;89(7):1066-71. 



 91 

160. Målqvist M, Lincetto O, Huy Du N, Burgess C, Hoad DTP. Maternal health 
care utilization in Viet Nam: increasing ethnic inequity Bull World Health Organ 
2013;91:254-61. 
161. Levine RA, Dixon S, Levine S, Richman A, Leiderman PH, Keefer CH, et al. 
Child Care and Culture: Lessons from Africa. New York Cambridge University 
Press; 1994. 
162. Kounnavong S, Pak-Gorstein S, Akkhavong K, Palaniappan U, Berdaga V, 
Conkle J, et al. Key Determinants of Optimal Breastfeeding Practices in Laos  Food 
and Nutrition Sciences. 2013;4(10A):61-70. 
163. Bonuck KA, Freeman K, Trombley M. Country of origin and race/ethnicity: 
impacton breastfeeding intentions. J Hum Lact 2005;21(3):320-6. 
164. Petrova A, Hegyi T, Mehta R. Maternal race/ethnicity and one-month 
exclusive breastfeeding in association with the in-hospital feeding modality 
Breastfeed Med. 2007;2(2):92-8. 
165. Kelly YJ, Watt RG, Nazroo JY. Racial/ethnic differences in breastfeeding 
initiation and continuation in the United kingdom and comparison with findings in 
the United States Pediatrics. 2006;118(5):e1428-35. 
166. Griffiths LJ, Tate AR, Dezateux C. The contribution of parental and 
community  ethnicity to breastfeeding practices: evidence from the Millennium 
Cohort Study  Int J Epidemiol 2005;34(6):1378-86. 
167. Skinner AC, Slifkin RT. Rural/urban differences in barriers to and burden of 
care for children with special health care needs  J Rural Health. 2007;23(3):150-7. 
168. DeVoe JE, Krois L, Stenger R. Do children in rural areas still have different  
access to health care? Results from a statewide survey of Oregon's food stamp 
population J Rural Health. 2009;25(1):1-7. 
169. Maher EJ, Frestedt B, Grace C. Differences in Child Care Quality in Rural and 
Non-Rural Areas Journal of Research in Rural Education. 2008;23(4). 
170. Ashwini S, Katti SM, Mallapur MD. Comparison of breast feeding practices 
among urban and rural mothers: A cross-sectional study Int J Med Public Health 
2014;4:120-4. 
171. Uzochukwu BSC, Onwujekwe EO, Onoka CA, Ughasoro MD. Rural-Urban 
Differences in Maternal Responses to Childhood Fever in South East Nigeria PLoS 
ONE 2008;3(3):e1788. 
172. van der Hoeven M, Kruger A, Greeff M. Differences in health care seeking 
behaviour between rural and urban communities in South Africa Int J Equity Health 
2012;12(11):31. 
173. Antai D, . Rural-Urban Inequities in Childhood Immunisation in Nigeria: The 
Role of Community Contexts Afr J Prm Health Care Fam Med. 2011;3(1):8. 
174. Singh PK. Trends in Child Immunization across Geographical Regions in 
India: Focus on Urban-Rural and Gender Differentials PLoS ONE 2013;8(9). 
175. Mahajan H, Sharma B. Utilization of Maternal and Child Health Care Services 
by Primigravida Females in Urban and Rural Areas of India  ISRN Preventive 
Medicine. 2014;2014:10. 
176. Thu HN, Eriksson B, Khanh TT, Petzold M, Bondjers G, Kim CN, et al. 
Breastfeeding practices in urban and rural Vietnam BMC Public Health 2012;12:964. 



 92 

177. Sparks PJ. Rural-urban differences in breastfeeding initiation in the United 
States J Hum Lact 2010;26(2):118-29. 
178. Adedini SA, Odimegwu C, Imasiku EN, Ononokpono DN, Ibisomi L. 
Regional variations in infant and child mortality in Nigeria: a multilevel analysis. J  
Biosoc Sci 2014;10:1-23. 
179. Antai D. Regional inequalities in under-5 mortality in Nigeria: a population-
based analysis of individual- and community-level determinants Popul  Health Metr. 
2011;9:6. 
180. Antai D. Migration and child immunization in Nigeria: individual- and 
community-level contexts   BMC Public Health 2010;10:116. 
181. Abebe DS, Nielsen VO, Finnvold JE. Regional inequality and vaccine uptake: 
a multilevel analysis of the 2007 Welfare Monitoring Survey in Malawi  BMC Public 
Health 2012;12:1075. 
182. Matthews Z, Diamond I. Child immunisation in Ghana: the effects of family, 
location and social disparity J Biosoc Sci 1997;29(3):327-43. 
183. Hinde PRA, Mturi AJ. Social and economic factors related to breast-feeding 
durations in Tanzania Journal of Biosocial Science. 1996;28:347-54. 
184. Akter S, Rahman MM. Duration of Breastfeeding and Its Correlates in 
Bangladesh J Health Population Nutr 2010;28(6):595-601. 
185. National Development Planning Commission, Development UN, Programme. 
2008 Ghana millennium development goals. Ghana: NDPC, 2010. 
186. MEASURE DHS.  [cited 2014 28.2]. Available from: 
http://www.measuredhs.com/data/available-datasets.cfm. 
187. Ghana Statistical Service (GSS), Ghana Health Service (GHS), Macro 
International Inc. Demographic and Health Survey 2008. Accra, Ghana: GSS, GHS, 
and ICF Macro, 2009. 
188. Ghana Statistical Service (GSS) Noguchi Memorial Institute of Medical 
Research (NMIMR), and ORC Macro,. Ghana Demographic and Health Survey 2003. 
Calverton, Maryland: GSS, NMIMR, and ORC Macro. Ghana: 2004. 
189. Ghana, Statistical, Service, (GSS), Macro, International, et al. Ghana 
Demographic and Health Survey 1998. Calverton, Maryland: GSS and MI. Ghana: 
1999. 
190. Ghana Statistical Service (GSS) Macro International Inc. (MI). Ghana 
Demographic and Health Survey 1993. Calverton, Maryland: GSS and MI. Ghana: 
1994. 
191. WHO. Child Growth Standards SPSS Syntax File  [cited 2012 12.9]. Available 
from: http://english6.net/w/who-child-growth-standards-spss-syntax-file-(igrowup-
e2534-pdf.pdf. 
192. Pett MA, Lackey NR, Sullivan JJ. Making sense of factor analysis: the use of 
factor analysis for instrument development in health care research. London: SAGE 
Publications Ltd; 2003. 
193. Tabachnick BG, Fidell LS. Using multivariate statistics 5th ed. Boston: Allyn 
& Bacon; 2007. 
194. Field A. Discovering statistics using SPSS. 3rd ed. London: SAGE 
Publications Ltd; 2009. 



 93 

195. Mittelmark MB, Bull T. Social determinants of rest deprivation amongst 
Ghanaian women: national and urban-rural comparisons with data from a cross-
sectional nationally representative survey. BMC Public Health 2010,. 2010;580(10). 
196. Frost MB, Forste R, Haas DW. Maternal education and child nutritional status 
in Bolivia: finding the links Social Science & Medicine. 2005;60:395–407. 
197. WHO / UNICEF. WHO and UNICEF Joint Monitoring Programme (JMP) for 
Water Supply and Sanitation: Types of drinking-water sources and sanitation  [cited 
2014 28.2]. Available from: http://www.wssinfo.org/definitions-methods/watsan-
categories/. 
198. Bosu WK, Nsorwah-Nuamah N, Ward PM. a profile of health inequalities in 
Ghana. Ghana: Ministry of Health, 2000. 
199. Sommerfelt AE, StewartK S. Children’s nutritional status. DHS Comparative 
Studies. Calverton, Maryland, USA: Macro International Inc., 1994. 
200. Fox-Wasylyshyn SM, El-Masri MM. Handling missing data in self-report 
measures Res Nurs Health 2005;28(6):488-95. 
201. Altman DG, Bland JM. Missing data. . BMJ. 2007;334(7590):424. 
202. Pullum TW. An Assessment of the Quality of Data on Health and Nutrition in 
the DHS Surveys, 1993-2003. Methodological Reports No. 6. Calverton, Maryland, 
USA: Macro International Inc., 2008. 
203. Pallant J. A step by step guide to data analysis using SPSS program.  SPSS 
survival manual. 4th ed. Australia: Allen and Unwin Books; 2010. 
204. Ruel MT, Levin CE, Armar-Klemesu M, Maxwell D, Morris SS. Good care 
practices can mitigate the negative effects of poverty and low maternal schooling on 
children nutritional status: evidence from Accra. World Development. 
1999;27(11):1993-2009. 
205. Bhutta ZA. Ethics in international health research: a perspective from the 
developing world Bull World Health Organ 2002;80(2):114-20. 
206. Greco D, Diniz NM. Conflicts of interest in research involving human beings J 
Int Bioethique. 2008;19(1-2):143-54, 202-3. 
207. Jacquelyn FH, Winslow BJ. Conceptualizing vulnerable population’s health-
related research. Nursing research 1998;47(2):69-78. 
208. Meslin EM, Were E, Ayuku D. Taking stock of the ethical foundations of 
international health research: pragmatic lessons from the IU-Moi Academic Research 
Ethics Partnership J Gen Intern Med 2013;28(Suppl 3):S639-45. 
209. Macklin R. After Helsinki: unresolved issues in international research 
Kennedy Inst Ethics J 2001;11(1):17-36. 
210. Nancy K E, Hyder AA, Ajuwon A, Appiah-Poku J, Barsdorf N, Elsayed DE, 
et al. The structure and function of research ethics committees in Africa: a case study 
PLoS Medicine 2007;4(1):e3. 
211. Kornegay C, Segal JB. Selection of Data Sources. In: Velentgas P, Dreyer NA, 
Nourjah P, et al., editors. Developing a Protocol for Observational Comparative 
Effectiveness Research: A User's Guide. Rockville (MD): Agency for Healthcare 
Research and Quality (US); 2013 Jan. Chapter 8. Available from: 
http://www.ncbi.nlm.nih.gov/books/NBK126195/. 
212. Boerma JT, Sommerfelt AE. Demographic and health surveys (DHS): 
contributions and limitations World Health Stat Q 1993;46(4):222-6. 



 94 

213. Jacqueline B, Curtis SL, Alayón S TidciscDASNC, Maryland: ORC Macro 
and International Research Partnership for Skilled Attendance for Everyone (SAFE). 
Trends in delivery care in six countries. DHS Analytical Studies No. 7  Calverton, 
Maryland: ORC Macro and International Research Partnership for Skilled Attendance 
for Everyone (SAFE), 2003. 
214. de Onis M, Onyango AW, Borghi E, Garza C, Yang H. Comparison of the 
World Health Organization (WHO) Child Growth Standards and the National Center 
for Health Statistics/WHO international growth reference: implications for child 
health programmes Public Health Nutrition. 2006 9(7):942–7. 

215. de Onis M, Garza C, Onyango AW, Rolland-Cachera MF. le Comité de 
nutrition de  la Société française de pédiatrie. [WHO growth standards for infants and 
young children] Arch Pediatr 2009;16(1):47-53. 
216. de Onis M, Woynarowska B. WHO child growth standards for children 0-5 
years and the possibility of their implementation in Poland. Med Wieku Rozwoj 
2010;14(87):87-94. 
217. Saha KK, Frongillo EA, Alam DS, Arifeen SE, Persson LA, Rasmussen KM. 
Household food security is associated with infant feeding practices in rural 
Bangladesh. J Nutr. 2008;138(2008):1383-90. 
218. Fenn B, Penny ME. Using the New World Health Organisation Growth 
Standards: Differences from 3 Countries Journal of Pediatric Gastroenterology and 
Nutrition 2008;46(3):316-21. 
219. Ma Y, Olendzki BC, Pagoto SL, Hurley TG, Magner RP, Ockene IS, et al. 
Number of 24-hour diet recalls needed to estimate energy intake Ann Epidemiol 
2009;19(8):553-9. 
220. Thompson FE, Subar AF. Dietary Assessment Methodology. In: COULSTON 
AM, BOUSHEY CJ, FERRUZZI MG, editors. Nutrition in the Prevention and 
Treatment of Disease, Third Edition: Elsevier Inc.; 2013. 
221. Hebert JR, Ockene IS, Hurley TG, Luippold R, Well AD, Harmatz MG. 
Development and testing of a seven-day dietary recall. Dietary Assessment Working 
Group of the Worcester Area Trial for Counseling in Hyperlipidemia (WATCH) J 
Clin Epidemiol. 1997;50(8):925-37. 
222. Gersovitz M, Madden JP, Smiciklas-Wright H. Validity of the 24-hour-dietary 
recall and seven-day record for group comparisons J Am Diet Assoc 1978;73:48-55. 
223. Australasian child and adolescent obesity research network (ACAORN). 
Dietary intake assessment - 24-hr recall  [cited 2014 22.8]. Available from: 
http://www.acaorn.org.au/streams/nutrition/assessment-methods/24hr-recall.php. 
224. Raina SK. Limitations of 24-hour recall method: Micronutrient intake and the 
presence of the metabolic syndrome North Am J Med Sci 2013;5:498. 
225. Wrieden W, Peace H, Armstrong J, Barton K. A short review of dietary 
assessment methods used in National and Scottish Research Studies: Briefing Paper 
prepared for working group on monitoring Scottish dietary targets workshop. 2003. 
226. Abeyasekera S. Quantitative analysis approaches to qualitative data: why, 
when and how? In: Holland, J.D. and Campbell, J. (eds.) Methods in Development 
Research; Combining Qualitative and Quantitative Approaches. Warwickshire,: 
ITDG Publishing, ; 2005. p. pp. 97-106. 



 95 

227. Vyas S, Kumaranayake L. Constructing socio-economic status indices: how to 
use principal components analysis  Health Policy and Planning 2006;21(6):459-68. 
228. Krefis AC, Schwarz NG, Nkrumah B, Acquah S, Loag W, Sarpong N, et al. 
Principal component analysis of socioeconomic factors and their association with 
malaria in children from the Ashanti Region, Ghana Malar J. 2010;13(9):201. 
229. Arimond M, Ruel MT. Progress in developing an infant and child feeding 
index: an example using the Ethiopia Demographic and Health Surveys 2000. 
Washington, D.C: International Food Policy Research Institute, 2002. 
230. Arimond M, Ruel MT. Dietary Diversity Is Associated with Child Nutritional 
Status:Evidence from 11 Demographic and Health Surveys. J Nutr. 2004;134:2579-
85. 
231. Brown K, Dewey K, Allen L. Complementary feeding of young children in 
developing countries: A review of current scientific knowledge. Geneva: World 
Health Organization., 1998. 
232.  Kramer MS, Moodie EEM, Dahhou M, Platt RW. Breastfeeding and Infant 
Size: Evidence of Reverse Causality . American Journal of Epidemiology. 
2010;173(9). 
233. Nti CA, Lartey A. Influence of care practices on nutritional status of Ghanaian 
children. Nutrition Research and practice. 2008;2(2):93-9. 
234. Range SKK, Naved R, Bhattarai S. Child care practices associated with 
positive and negative nutritional outcomes for children in Bangladesh: A descriptive 
analysis. Discussion Paper. Washington DC: International Food Policy Research 
Institute; 1997. 
235. Government of Ghana. National Plan of Action on Food and Nutrition 1995-
2000. Ghana1995. 
236. National Development Planning Commission (NDPC). The implementation of 
the Ghana shared growth and development agenda Ghana: NDPC, 2012. 
237. Frost MB, Forste R, Haas DW. Maternal education and child nutritional status 
in Bolivia: finding the links. Social Science & Medicine. 2005;60:395–407. 
238. Girma W, Timotiows G. determinants of nutritional status of women and 
children in Ethiopia. Calverton, Maryland: ORC Macro, 2002. 
239. Loaiza E. Maternal nutritional status: DHS comparative studies NO. 24. 
Calverton, Maryland: Macro International Inc, 1997. 
240. de Onis M, Blossner M, Borghi E. prevalence and trends of stunting among 
pre-school children, 1990-2020. public health nutrition. 2010. 
241. Government of Ghana. National Plan of Action on Food and Nutrition 1995-
2000. Ghana1995. 
242. Fotso J-C. Urban–rural differentials in child malnutrition: Trends and 
socioeconomic correlates in sub-Saharan Africa. Health & Place. 2007;13: 205–23. 
243. Government of Ghana. National plan of action on food and nutrition 1995-
2000,. Ghana: 1995. 
244. Boateng, Oti E, Ewusi K, Kanbur R, McKay A. A poverty profile for Ghana. 
Journal of African Economies. 1992;1(1):25-58. 
245. Maxwell D, Levin C, Armar-Klemesu M, Ruel M, Morris S, Ahiadeke C. 
Urban Livelihoods and Food and Nutrition Security in Greater Accra, Ghana. 
WASHINGTON, D.C: International Food Policy Research Institute, 2000. 



 96 

246. Coulomb  H, McKay A. An assessment of trends in poverty in Ghana:1988-92. 
PSP Discussion Paper 81 Washington, D.C: World Bank., 1995  

247. de Poel V, Hosseinpoor RA, Jehu-Appiah C, Vega J, Speybroeck N. 
Malnutrition and the disproportionate burden on the poor: the case of Ghana. 
international journal for equity in health. 2007;6(21). 
248. Omilola B. paterns and trends of child and maternal nutrition inequalities in 
Nigeria. international food policy research institute, 2010. 
249. Ponguo R, Ezzati M, Salomon AJ. household and community socioeconomic 
and environmental determinants of child nutritional status in Cameroon. BMC public 
health. 2005;98(6). 
250.  Jeyaseelan L, Lakshman M. Risk factors for malnutrition in south India 
children. Journal of Biosocial Science. 1997;1:93-100. 
251. Parikh A, DeSilva MB, Cakwe M et al. Exploring the Cinderella myth: 
intrahousehold differences in child wellbeing between orphans and non-orphans in 
Amajuba District, South Africa AIDS 2007;21:S95-103. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 97 

 

PAPERS I-III 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  





I





RESEARCH ARTICLE Open Access

An analysis of socio-demographic patterns in
child malnutrition trends using Ghana
demographic and health survey data in the
period 1993–2008
Dickson A Amugsi1*, Maurice B Mittelmark1 and Anna Lartey2

Abstract

Background: A small but growing body of research indicates that progress in reducing child malnutrition is
substantially uneven from place to place, even down to the district level within countries. Yet child malnutrition
prevalence and trend estimates available for public health planning are mostly available only at the level of global
regions and/or at country level. To support carefully targeted intervention to reduce child malnutrition, public
health planners and policy-makers require access to more refined prevalence data and trend analyses than are
presently available. Responding to this need in Ghana, this report presents trends in child malnutrition prevalence
in socio-demographic groups within the country’s geographic regions.

Methods: The study uses the Ghana Demographic and Health Surveys (GDHS) data. The GDHS are nationally
representative cross-sectional surveys that have been carried out in many developing countries. These surveys
constitute one of the richest sources of information currently available to examine time trends in child malnutrition.
Data from four surveys were used for the analysis: 1993, 1998, 2003 and 2008.

Results: The results show statistically significant declining trends at the national level for stunting (F (1, 7204) = 7.89,
p ≤ .005), underweight (F (1, 7441) = 44.87, p ≤ .001) and wasting (F (1, 7130) = 6.19, p ≤ .013). However, analyses of
the sex-specific trends revealed that the declining trends in stunting and wasting were significant among males but
not among females. In contrast to the national trend, there were significantly increasing trends in stunting for
males (F (1, 2004) = 3.92, p ≤ .048) and females (F (1, 2004) = 4.34, p ≤ .037) whose mothers had higher than primary
education, while the trends decreased significantly for males and females whose mothers had no education.

Conclusions: At the national level in Ghana, child malnutrition is significantly declining. However, the aggregate
national trend masks important deviations in certain socio-demographic segments, including worsening levels of
malnutrition. This paper shows the importance of disaggregated analyses of national child malnutrition data, to
unmask underlying geographic and socio-demographic differences.
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Background
Child malnutrition is a long-standing and continuing pub-
lic health problem in many regions of the world, despite
global-level progress in the reduction of this problem du-
ring the past two decades [1]. Globally, it is estimated that
childhood stunting (short stature for age) reduced from
34% to 27% and underweight from 27% to 22%, between
1990 and 2000 [1] and stunting is predicted to reduce to
22% by the next decade [2]. However, evidence shows that
global estimates cannot be used to monitor progress at
the regional level [3]. In Africa, the prevalence of stunting
declined marginally from 40.5% in 1980 to 35.2% in 2000
[3], and between 1990 and 2010 the prevalence of child-
hood stunting in Africa stagnated at about 40% (2). If this
trend continues, we cannot expect significant improve-
ment in the next decade. Global estimates are not good
indicators of regional trends, and it can be misleading to
use regional-level data to estimate the magnitude and
trend in malnutrition at the sub-regional level. During the
same period when stunting decreased in North Africa, it
actually increased in Eastern Africa, while Western Africa
showed very little change [3].
The lesson about the limits to generalizability of large

area data to smaller areas is pertinent also to intra-national
demographic divisions such as urban/rural, Regions, States
and Districts. In 2008 World Health Organization (WHO)
estimates of the prevalence of stunting in Ghana, the
urban rate was 22% while the rural rate was 33%; the Re-
gion with the lowest rate was Greater Accra with 17%
while the Eastern region had the highest rate of 39%, more
than two-fold difference [4].
Aside from geographic variation, child malnutrition

prevalence varies substantially by socio-demographic fac-
tors such as the child’s age and sex [5-8]. Therefore, in
order to study trends in malnutrition at a level useful to
public health planning, analyses need to be stratified by
defined socio-demographic segments; overall trends may
mask important departures from the general trend.
It is also vital that malnutrition be defined consistently

over the time that a trend analysis is undertaken, and
this has been challenging in the area of child malnutri-
tion. The National Centre for Health Statistics (NCHS)
international growth reference, that had been in use by
WHO since 1978, were changed in 2006. Therefore, the
published estimates before and after 2006 are not com-
parable, except for studies that have used the old stan-
dards also in the analysis of data generated since 2006.
This strategy results in consistency [9,10].
Health ministries, as well as governmental and non-

governmental health and development agencies, need ac-
cess to new analyses of child malnutrition and long-term
trends, that use the new WHO growth standards exclu-
sively, and that provide disaggregated estimates for defined
socio-demographic segments of the under-five population.

Turning to the socio-demographic factors that influ-
ence child under-nutrition, there is a vast theoretical
and empirical literature advancing hypotheses and data
on the link between socio-demographic factors and
health generally and child health in particular [11-13]; a
review of that literature is well beyond the scope of this
paper. However, below is a detail description of various
factors that might influence the nutritional status of
children under five years.
Child age and gender are of such fundamental importance

to the study of malnutrition time trends that they should
not be ignored. Normal child growth and malnutrition are
defined by WHO growth standards separately for boys and
girls and for age bands separating major phases of develop-
ment such as pre- and post-weaning. Yet many, if not most
published studies, tend to group boys and girls and/or fail
to undertake age-specific analyses. When age- and gender-
specific analyses are undertaken, they show consistent differ-
ences in malnutrition prevalence that would have been
masked by less-differentiated analyses [5-8].
Furthermore, a consistent finding in child malnutrition

studies is that children who reside in rural areas have
higher rates of stunting and underweight than those in
urban areas [6-8,14,15], while the pattern for wasting is
somewhat inconsistent [16]. Even when controlling for
poverty level, malnutrition prevalence is always lower in
urban areas [17] than in rural area. Aside from urban/
rural differences, significant intra-country regional vari-
ation in child malnutrition has been documented [6,7]. In
Ghana, the regions with the greatest burden of child mal-
nutrition are those in the northern part of the country [5].
De Poel and colleagues [5] point out that the regional pat-
terns observed in Ghana reflect ecological constraints,
worse general living conditions, and poorer access to pub-
lic facilities in the Northern regions. There is also an
intergenerational aspect, with Northern women who suf-
fered from malnutrition when they were children being
more likely to give birth to children with low birth weight
[5,18], placing such children at risk of being malnourished
[19]. As for urban/rural trends, new analyses are needed
to track regional time trends in malnutrition.
One of the most robust findings in the public health

literature is that health is associated with socio-economic
status in a graded way. Increments in household mater-
ial standards (as measured for example by the Wealth
Index) are associated with increments in health [20], in-
cluding child nutritional status [8,21,22]. Children from
wealthy households are better off compared to children
from poor households. In Ghana for instance, children
in the poorest households are at more than twice the
risk of being stunted compared to those from the
richest households [23]. Hence, prevalence and trend
studies of child malnutrition should differentiate among
socio-economic status groups.
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Additionally, the level of maternal education is consist-
ently, although sometimes only weakly, associated with
child malnutrition [24-26].
As the time when an accounting of progress on develop-

ment goals for the Global South is coming due – especially
the Millennium Development Goals in 2015—planners
and policy makers need reliable and valid information on
child malnutrition trends that are sufficiently detailed in
their socio-demographic breakdown to illuminate where
goals are being met, and where challenges remain. The
needed data exist, gathered in four Ghana Health and
Demographic Surveys spanning 15 years from 1993 to
2008. However, these data require reanalysis, using current
WHO Child Growth Standards and providing breakdowns
by key socio-demographic segments.
The aims of this paper are: [1] to present findings on

national child malnutrition prevalence trends in Ghana
in the period 1993 to 2008; [2] to disaggregate the na-
tional level data to socio-demographic and geographic
sub-groups, and [3] to compare and contrast the na-
tional level findings on malnutrition with analysis based
on the sub-group.

Methods
Data sources
This study uses data from the Ghana Demographic and
Health Surveys [27]. The surveys were conducted in
1993, 1998, 2003 and 2008 by the Ghana Statistical
Service and Ghana Health Service, with technical and fi-
nancial support from ICF Macro through the USAID-
funded MEASURE DHS programme. The surveys were
designed to be representative at the national, regional
and rural–urban levels. A two-stage probabilistic sam-
pling design was used to select clusters (census districts)
at the first stage. The second stage involved the selection
of households from these clusters. All women and men
aged 15–49 in the selected households were eligible to
participate in the surveys. The household response rates
were 98.4% in 1993, 99.1% in 1998, 98.7% 2003, and
98.9% in 2008. The data were collected at two levels—
the household and individual levels. At the household
level, information was collected on household character-
istics such as source of drinking water, toilet facilities,
cooking fuel, and assets of the household. At the individ-
ual level, questionnaires were administered to women
aged 15–49 and men aged 15–59 to gather information
on individual characteristics and health behaviors, and
information on children in the household.

Variables
Nutritional Status of Children
Child nutritional status was assessed by height-for-age z-
scores, weight-for-height z-scores and weight-for-age z-
scores using the new WHO Child Growth Standards [28].

A child was considered stunted, wasted or underweight if
their height-for-age, weight-for-height or weight-for-age
z-scores were further than −2 standard deviations from
the median of the reference sample used to construct the
WHO 2006 growth standards.
The DHS 2008 survey used the new WHO Child

Growth Standards [29], while the earlier DHS surveys
used the NCHS growth reference [30-32]. For the pur-
poses of cross-survey comparability, we calculated z-
scores using the new WHO Child Growth Standards,
using a syntax file provided by the WHO [33]. This syntax
file automatically flagged all biological implausible values.
Thus, height-for-age z-scores less than −6.0 and greater
than +6.0, weight-for-height z-scores less than −5.0 and
greater +5.0 and weight-for-age z-scores less than −6.0
and greater than +5.0 are excluded from our analysis.

Socio-demographic variables
The socio-demographic variables included child sex and
age, mother’s education, urban/rural residence, region of
residence and Wealth Index (composed using factor ana-
lysis to combine household-level information about hous-
ing quality and ownership/access to material goods).
Some of the variables were re-coded in order to attain

reasonable sample sizes, and also based on suggestions in
the literature. For maternal education, incomplete and
complete primary were recoded as “Primary”, and incom-
plete secondary, complete secondary and tertiary as “Some
high school or higher”. The region variable was recoded
into five categories—Upper East and West regions as
“Upper”, Ashanti and Brong Ahafo regions as “Middle”,
Western, Central, Volta and Eastern regions as “South”
while Greater Accra and Northern regions remained
“Accra” and “Northern” respectively [34].

Data analysis
We used SPSS for windows version 19.0 to perform the
data analysis. Using the definitions described above, chil-
dren were classified as stunted/not stunted, wasted/not
wasted and underweight/not underweight. All analyses
were stratified by sex. We used the Chi Square test for
homogeneity to calculate the confidence intervals for
prevalence estimates, which are reported in the Tables.
We used logistic regression to test the significant of trends
over time. The results of these tests are given in the text
only (and not in the Tables). A trend was considered sta-
tistically significant if the p-value was less than 0.05. Since
the DHS sampling design includes both under- and over-
sampling, all analyses were conducted with sample-
weighted data. The weights also accounted for non-
response. It is possible to use multi-level methods to ad-
just for cluster-level design effect. This should be done in
analyses that are sensitive to within-census district social
commonalities. We have not adjusted for the possible
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design effect of cluster, due to the implausibility that cen-
sus district is an important source of dependency in the
child growth data. This strategy avoids over-adjustment of
the analyses.

Ethics
The DHS project sought and obtained the necessary eth-
ical approvals from ethics committees in Ghana before
the surveys were carried out. Informed consent was
obtained from study participants before they were
allowed to participate in the surveys. The survey data
sets used in this report were completely anonymous with
regard to participant identity.

Results
Participation rates
Anthropometric data (weight and length/height) were
collected from children 0–60 months in the surveys
conducted in 1998, 2003, and 2008, and from children
0–36 months in the 1993 survey. To make cross-year
comparability possible, we restricted our study sample
to children less than 3 years old. Of 2,204 children who
were part of the 1993 survey, anthropometry data were
available for 1,966 (89.2%), and of the 2,067 children
who were part of the 1998 survey, anthropometry data
were reported for 1,778 (86.0%). In the 2003 survey, of the
2,439 children in the study anthropometry data were avail-
able for 1,933 (79.3%). In 2008, 1,904 children participated
and anthropometry data were available for 1,558 (81.8%).

Trends in stunting (height-for-age)
Table 1 shows the national prevalence of stunting, under-
weight and wasting over the study period, in total and
separately for males and females, and the results of Chi
Square tests of homogeneity. The tests for homogeneity
are statistically significant (except for the test for wasting
for females), indicating that the prevalence estimates
changed significantly over the years (the Chi Square tests

in Tables 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 and
17 are also tests of homogeneity). Tests for linear trends
were undertaken using logistic regression; all F statistics
and associated probabilities reported in this text were cal-
culated using logistic regression. The declining trend in
total stunting was statistically significant (F (1, 7204) =
7.89, p ≤ .005). This was also the case for underweight (F
(1, 7441) = 44.87, p ≤ .001) and wasting (F (1, 7130) = 6.19,
p ≤ .013). However, the analyses of the sex-specific trends
revealed that the declining trend in stunting was signifi-
cant only among males (F (1, 7204) = 5.79, p ≤ .016) as
was the trend for wasting (F (1, 7130) = 6.56, p ≤ .010).
The declining trends in underweight were statistically sig-
nificant for both males (F (1, 7441) = 26.69, p ≤ .001) and
females (F (1, 7441) = 20.14, p ≤ .001).
In the age-specific data for stunting shown in Table 2,

decline occurred primarily in the 24–35 month age
group for both males (F (1, 2171) = 15.42, p < .001) and
females (F (1, 2171) = 9.91, p ≤ .002). The slope of the
trends did not differ by sex.
In the analysis of urban/rural place of residence, shown

in Table 3, there was a stable and not statistically signifi-
cant trend for urban males and females and rural females,
while the declining trend for rural males was statistically
significant (F (1 ,5203) = 7.23, p ≤ .007). The decline for
boys contributed to an apparent narrowing of the urban/
rural gap in stunting, as shown in Figure 1.
Decomposing the analysis of stunting by regions (Table 4)

revealed that the declining trends were significant for
males only in the Northern region (F (1,931) = 3.95,
p ≤ .047) and Middle region (F (1, 1843) = 7.19, p ≤ .007),
and not significant for females in any of the regions.
The analyses of stunting by maternal education (Table 5)

reveal a narrowing in the gap in nutritional status between
various groups stratified by maternal education. This is
due in part to a significantly worsening trend in stunting
among males having mothers with higher than primary
education (F (1, 2004) = 3.92, p ≤ .048) and among females

Table 1 Prevalence and 95% confidence intervals (C.I.) in childhood malnutrition at the national level, ages 0 through
36 Months, 1993 to 2008

1993 1998 2003 2008

Variables % C.I. % C.I. % C.I. % C.I. p X2 Total N

Stunting 33,5 31.4, 35.6 25,6 23.5, 27.7 33,6 31.3, 35.9 25,7 23.4, 28.2 0,001 51,472 7205

Male 37.2 34.3, 40.3 28.4 25.4, 31.6 37.4 34.2, 40.7 29.2 25.8, 32.9 0.001 29.422 3603

Female 29.5 26.7, 32.5 22.9 20.1, 25.8 29.8 26.8, 33.0 22.2 19.2, 25.6 0.001 23.178 3602

Underweight 25,1 23.2, 27.0 19,8 17.9, 21.7 20.0 18.2, 21.9 15,1 13.3, 17.1 0,001 54,863 7442

Male 27.0 24.3, 29.8 19.7 17.1, 22.5 22.6 20.0, 25.5 16.9 14.3, 20.0 0.001 30.072 3733

Female 23.1 20.5, 25.8 19.9 17.3, 22.7 17.4 15.1, 20.0 13.2 10.9, 15.8 0.001 30.582 3709

Wasting 14,6 13.1, 16.2 13,3 11.7, 15.0 11.0 9.6, 12.6 12,4 10.7, 14.3 0.010 11,317 7131

Male 15.5 13.4, 18.0 15.0 12.7, 17.7 11.3 9.3, 13.6 13.3 10.8, 16.3 0.051 8.741 3556

Female 13.6 11.6, 15.9 11.6 9.6, 14.0 10.7 8.9, 13.0 11.4 9.3, 14.0 0.281 4.121 3575
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having mothers with higher than primary education (F (1,
2004) = 4.34, p ≤ .037). This is illustrated in Figure 2.
Stratifying the analysis by urban/rural place of residence,
Table 6 shows significantly declining trends in stunting
among males of mothers with no education in the rural
sample (F (1, 2570) = 7.07, P ≤ .008), while females of
mothers with more than primary education exhibit wors-
ening trends (F (1, 1103) = 5.01, P ≤ .025). Males also ex-
hibit statistical significant increasing trends in the urban
sample (F (1, 900) = 5.80, P ≤ .016).
In the analyses of stunting by level of household wealth

(WI), shown in Table 7, statistically significant declines
were observed for females in the poorest wealth quintile
(F (1, 2111) = 4.39, P ≤ .036) and for males in the poorer
wealth quintile (F (1, 1559) = 5.99, p ≤ .014).

Trends in underweight (weight-for-age)
Table 9 shows the underweight prevalence estimates by age
and residence. The declining trend for females in the 0–5

month age group was significant (F (1, 1347) = 7.47,
p ≤ .006), as was the case in the 12–23 month age group
for males (F (1, 2523) = 8.48, p ≤ .004) and for females (F (1,
2523) =5.03, p ≤ .025). The declines in underweight were
also statistically significant in the 24–25 month age group,
both for males (F (1, 2228) = 19.90, p ≤ .001) and females (F
(1, 2228) = 12.88, p ≤ .001). The stable to worsening trends
in underweight for males and females in the 6–11 month
age group did not achieve statistical significance.
In the analyses of underweight by rural/urban place of

residence, the declining trends were significant for rural
males (F (1, 5376) = 24.22, p ≤ .001) and rural females (F
(1, 5376) = 14.22, p ≤ .001), while the declining trends for
urban males and females were not significant. The result
was an apparent narrowing in the urban/rural under-
weight gap, as shown in Figure 3.
In the analyses by region (Table 10), significant declin-

ing trends were observed in the Middle region for males
(F (1, 1888) = 11.99, p ≤ .001) and females (F (1, 1888) =

Table 2 Prevalence and 95% confidence intervals (C.I.) in stunting among Ghanaian children ages 0 to 36 months,
by age and sex, 1993 to 2008

1993 1998 2003 2008

Variables % C.I % C.I % C.I % C.I p X2 Total N

Age

0-5

Male 15.0 10.5, 21.0 7,5 4.4, 12.6 15,9 10.8, 22.8 9.1 4.7, 17.0 0,058 7.467 633

Female 12.8 8.8, 18.2 8.3 4.7, 14.1 11.0 6.8, 17.3 5.2 2.4, 11.0 0,139 5.486 626

6-11

Male 16.0 11.4, 22.1 12.2 7.7, 18.7 23.7 17.3, 31.5 16.9 11.2, 24.6 0,062 7.350 635

Female 12.1 7.9, 18.1 12.8 8.4, 19.0 13.9 9.7, 19.6 11.5 6.7, 19.1 0,923 .482 673

12-23

Male 45.4 40.1, 50.7 35.8 30.6, 41.5 43,2 37.7, 48.8 37.0 30.7, 48.8 0.040 8.320 1267

Female 32.3 27.2, 37.9 25.4 20.7, 30.8 34,2 28.8, 40.0 29.3 23.9, 35.5 0,096 6.351 1199

24-35

Male 55.1 49.2, 60.7 40.4 34.2, 46.8 49,9 43.7, 56.0 38.4 32.0, 45.3 0,001 19.453 1068

Female 47.6 42.0, 53.3 34.5 28.8, 40.7 44,3 38.4, 50.4 29.1 23.3, 35.8 0,001 23.155 1104

Table 3 Prevalence in stunting among Ghanaian children by place of residence, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Residence

Urban

Male 26.4 21.6, 31.9 22.5 17.2, 28.8 29.5 24.2, 35.5 25.9 24.2, 35.5 0,314 3,552 1024

Female 16.6 12.5, 21.6 14.4 10.0, 20.4 22.0 16.9, 27.9 18.7 14.2, 24.4 0,142 5,452 977

Rural

Male 41.5 37.9, 45.2 30.5 27.0, 34.3 41,5 37.6, 45.5 31.1 26.8, 35.7 0,001 29.329 2579

Female 34.4 30.9, 38.0 25.5 22.2, 29.0 33,6 30.0, 37.4 24.4 20.6, 28.7 0,001 23,658 2625
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5.71, p ≤ .017) and in the Northern region for males (F
(1, 959) = 17.66, p ≤ .001). The trends in the other re-
gions did not reach statistical significance.
In the analysis of underweight by maternal education

(Table 11), there was a distinct narrowing of the gap in
underweight prevalence between children whose mothers
have no education and those whose mothers have higher
than primary education, as shown in Figure 4. This was
due in part to significant declining trends for males having
mothers with no education (F (1, 3104) = 18.95, p ≤ .001)
and for females having mothers with no education (F
(1, 3104) =10.79, p ≤ .001).
In the analysis of underweight by household wealth

(Table 12), statistically significant declining trends were

observed in the poorest wealth quintile for males (F (1,
2192) = 9.18, p ≤ .002), in the poorer wealth quintiles for
males (F (1, 1606 ) = 11.24, p ≤ .001) and females (F (1,
1606) = 5.09, p ≤ .024), in the middle quintiles for males
(F (1,1390) = 10.66, p ≤ .001) and females (F (1, 1390) =
8.50, p ≤ .004), and in the richer quintile for females (F (1,
1230) = 4.88, p ≤ .027).

Trends in wasting (weight-for-height)
Tables 13, 14, 15, 16 and 17 show prevalence estimates for
wasting. There was a significant declining trend for males
in the 12–23 month age group (F (1, 2451) = 4.31,
p ≤ .038) and in the 24–35 age group (F (1, 2451) = 9.58,
p ≤ .002). None of the other trends had significant slopes.

Table 4 Trends in stunting among Ghanaian children by region, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Region

Upper

Male 36.8 27.8, 47.0 37.3 30.0, 45.2 40,9 31.7, 50.6 26.4 18.8, 35.8 0,331 3.423 550

Female 33.9 25.7, 43.3 28.5 22.0, 36.1 26,7 19.6, 35.2 35.1 25.8, 45.7 0,662 1,588 541

Middle

Male 40.0 34.4, 45.9 28.8 22.7, 35.7 35,1 29.3, 41.3 26.4 20.5,33.4 0,006 12.533 926

Female 30.6 25.3 , 36.5 21.3 16.1, 27.7 34.0 28.2, 40.4 22.3 16.8,29.0 0,003 14.227 918

South

Male 35.3 30.7, 40.1 27.4 22.9, 32.3 35,2 29.8, 40.9 31.5 25.7, 37.9 0,059 7.452 1312

Female 28.6 24.3, 33.2 23.5 19.5, 28.1 25.1 20.6, 30.3 23.0 18.1, 29.7 0,283 3.807 1378

Accra

Male 22.3 15.0, 31.9 21.7 14.1, 31.8 21.9 14.1, 32.3 24.0 13.8, 38.3 0,985 .151 324

Female 14.8 8.8, 23.8 12.2 6.7, 21.3 14,2 7.9, 24.1 14.3 7.8,25.3 0,965 .272 324

Northern

Male 50.0 40.9, 59.1 34.2 25.2, 44.6 58,9 50.7, 66.5 33.8 25.8, 43.0 0,001 19.648 491

Female 39.2 30.0, 49.2 35.9 26.0, 47.1 46,8 38.8, 55.0 20.4 13.5, 29.5 0,001 17.451 441

Table 5 Trends in stunting among Ghanaian children by maternal education, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Maternal education

No education

Male 43.9 38.9, 48.9 32.3 27.5, 37.5 41,8 36.9, 47.0 28.6 23.1, 34.8 0,001 21.362 1502

Female 33.2 28.7, 38.1 27.4 22.9, 32.4 37,4 32.6, 42.4 19.9 15.2, 25.7 0,001 22.930 1498

Primary

Male 35.1 31.2, 39.2 33.1 26.4, 40.5 33,9 27.4, 41.1 34.7 27.8, 42.4 0,963 .284 1125

Female 28.7 25.0, 32.8 22.3 16.5, 29.4 22.6 17.3, 29.0 24.6 18.2, 32.3 0.180 4.885 1073

Some high school+

Male 15.3 8.1, 26.8 22.1 17.8, 27.2 34,9 29.6, 40.6 26.2 21.0, 32.1 0,001 19.950 975

Female 9.6 4.1, 21.1 19.5 15.6, 24.1 26,2 21.2, 31.8 22.7 18.3, 27.8 0.020 9.867 1030
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Table 6 Trends in stunting among Ghanaian children stratified by maternal education and place of residence, 0-36
Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Urban

No education

male 35.7 24.3, 49.0 33.0 21.7, 46.6 32.1 21.7, 44.6 25.4 15.5, 38.8 .69 1.60 252

female 22.0 12.6, 35.6 17.9 8.5, 33.8 35.2 22.9, 49.9 21.6 10.6, 39.1 .23 4.61 177

Primary

male 26.1 20.2, 33.2 26.9 16.4, 40.9 22.0 13.4, 33.8 31.3 20.4, 44.7 .70 1.58 361

female 18.1 13.0, 24.7 17.5 7.9, 34.3 13.0 5.9, 26.3 24.2 14.1, 38.3 .56 2.31 310

High school+

male 12.2 5.6, 24.7 12.2 7.3, 19.6 28.8 22.3, 36.4 22.2 15.7, 29.9 .004 14.29 496

female 8.1 2.6, 22.4 15.5 9.5, 24.2 21.4 14.3, 30.8 16.5 10.9, 24.2 .31 3.90 405

Rural

No education

male 43.1 37.8, 48.6 30.4 25.7, 35.5 40.8 36.1, 45.8 26.8 21.3, 33.1 .001 27.76 1467

female 39.9 31.9, 42.1 30.5 25.0, 36.5 41.5 35.5, 47.7 21.1 15.4, 28.3 .001 22.28 1104

Primary

male 38.0 33.3, 43.1 33.1 25.9, 41.1 35.9 28.5, 44.1 32.8 25.1, 41.5 .63 1.91 842

female 35.5 30.6, 40.8 24.1 16.7, 33.5 28.7 21.5, 37.3 28.0 19.5, 38.4 .11 6.51 685

High school+

male 20.0 5.0, 54.2 26.7 21.4, 32.8 37.0 30.1, 44.4 27.6 21.0, 35.4 .09 6.66 611

female 20.0 6.6, 47.1 21.5 16.3, 27.9 33.5 25.8, 42.1 31.3 23.8, 39.8 .06 7.52 493

Table 7 Trends in stunting among Ghanaian children by household wealth quintile, 0-36 Months 1993 to 2008 with
95% CI

1993 1998 2003 2008

% % C.I % C.I % C.I % C.I p X2 Total N

Wealth

Poorest

Male 51,3 44.2, 58.4 30,8 25.2, 36.9 47,2 41.2, 53.3 32,1 25.9, 39.1 0,001 27,446 1031

Female 37,1 30.7, 44.0 29,9 24.6, 35.8 39,7 34.1, 45.7 26.0 20.3, 32.6 0,009 11,667 1081

Poorer

Male 44.0 37.6, 50.6 24,9 18.9, 32.2 33,8 27.1, 41.1 34,1 26.7, 42.4 0,001 15,649 770

Female 28.3 22.5, 34.9 24.0 18.3, 30.9 29,4 23.5, 36.0 27,3 20.8, 34.9 0,671 1,549 790

Middle

Male 37,7 31.4, 44.3 35,2 28.2, 43.0 41.0 33.6, 48.8 32,1 24.4, 40.8 0,376 3,103 698

Female 36,1 29.4, 43.1 24.5 18.6, 31.7 32,1 25.2, 39.9 18.3 12.1, 26.8 0,002 14,387 654

Richer

Male 31.1 24.9, 38.0 23.0 16.8, 30.8 31,2 23.7, 39.8 20,6 14.2, 29.1 0,084 6,661 596

Female 29.2 23.3, 36.0 14,8 9.7, 21.9 23.6 16.3, 32.9 21.6 15.1, 29.8 0,016 10,285 597

Richest

Male 18.7 13.4, 25.4 25,8 18.6, 34.7 28.5 21.3, 37.0 23.4 14.9, 34.8 0,219 4,43 508

Female 13.5 9.0, 19.9 13.9 8.3, 22.3 16.9 11.1, 24.9 12.9 7.2, 22.2 0,841 0,834 480

Total sample 1934 1754 1992 1525 7205
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Discussion
This study examined long-term trends in child mal-
nutrition among children less than three years of age
in Ghana, by region, by rural–urban setting and by
socio-economic and demographic characteristics. The
findings at the national level show that overall child
malnutrition is significantly decreasing. Stunting, the
effect of chronic under-nutrition, declined from 33.5%
in 1993 to 25.7% (23% reduction) by 2008. This is in
sharp contrast with the complete stagnation of stunting
trends in the West African Sub-region as a whole [2].
Thus, Sub-regional trends cannot be used to estimate
trends in countries within a region, at least not in the
case of Ghana. Yet, given the current trend, the rate of
decline in stunting is not likely to move Ghana to the
level where it will meet the WHO target of a 40% re-
duction by 2025 [35].
Child underweight has also declined significantly in

Ghana, from 25.1% in 1993 to 15.1% in 2008, a 60% re-
duction. Thus, by 2008 Ghana had already achieved the
Millennium Development Goal (MDGs) target of halving

1990 levels of underweight by 2015. This achievement
could be attributed to significant reduction in extreme
poverty in Ghana over the past two decades. For in-
stance, overall poverty declined from 51.7% in 1991 to
28.5% in 2006 [36,37]. Similarly, the number of people
living below the extreme poverty line in the country de-
creased by more than half in the last two decades. Total
food production also increased significantly in Ghana
during this period [36], essential for an increase in the
availability of food to the population. Another possible
explanation of the achievement made by Ghana with re-
gard to underweight reduction is the introduction of the
National Plan of Action on Nutrition (NPAN) by the Gov-
ernment of Ghana in 1995 [38], which aims to combat
malnutrition in the country. The NPAN is multimodal, in-
cluding the Baby–Friendly Health Facility Initiative, the
Community Based Nutrition Behavior Change Communi-
cation (BCC) strategy, mother-to-mother support groups
for promoting optimal breastfeeding and complementary
feeding practices, and community-based growth promo-
tion projects, are a few of the NPAN’s key elements.

Table 8 Trends in underweight among Ghanaian children by age, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

Variables % C.I % C.I % C.I % C.I p X2 Total N

Age

0-5

Male 16,9 12.2, 23.0 11,8 7.6, 17.8 11.0 7.0, 16.9 9.9 6.0, 16.0 0.180 4.891 686

Female 16,9 12.3, 22.8 10.8 6.7, 16.9 7.9 4.7, 12.9 8.3 4.5, 14.6 0,026 9.269 662

6-11

Male 22.8 17.2, 29.5 19.5 13.8, 26.9 26.4 20.0, 34.1 19.2 12.8, 27.7 0,375 3.110 648

Female 19.9 14.5, 26.7 17.4 12.1, 24.3 19.2 14.2, 25.5 14.4 9.3, 21.7 0,635 1.709 693

12-23

Male 28.8 24.3, 33.9 23.9 19.4, 29.0 27.0 22.3, 32.2 17.8 13.2, 23.7 0,013 10.793 1298

Female 24.8 20.3, 30.1 24.0 19.5, 29.2 19,6 15.5, 24.5 16.7 12.7, 21.8 0,055 7.613 1226

24-35

Male 33.9 28.7, 39.5 19.4 14.9, 24.8 22,3 17.7, 27.7 18.9 14.2, 24.7 0,001 22.797 1101

Female 27.2 22.5, 32.6 21.9 17.3, 27.5 18,6 14.4, 23.5 10.8 7.3, 15.7 0,001 21.961 1128

Table 9 Trends in underweight among Ghanaian children by place of residence, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Residence

Urban

Male 18.0 13.9, 22.9 12.3 8.4, 17.5 17,3 13.2, 22.3 14.6 10.5, 20.0 0,244 4.168 1051

Female 14.3 10.6, 19.1 15.7 11.2, 21.6 9,9 6.8, 14.2 10.4 7.2, 14.7 0.120 5.826 1014

Rural

Male 30.6 27.3, 34.0 22.4 19.3, 25.8 25,3 22.0, 28.9 18.3 14.9, 22.2 0,001 26.488 2682

Female 26.4 23.3, 29.8 21.2 18.2, 24.5 21,1 18.1, 24.4 14.9 11.9, 18.5 0,001 22,331 2695
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The situation for wasting is not as positive as it is for
stunting and underweight. Even though Ghana has made
some progress in the reduction of wasting between 1993
and 2008, the national prevalence remains high at 12.4%
for children less than 36 months, a level the WHO clas-
sifies as requiring urgent response [39]. Wasting, which
is usually the result of acute significant food shortage
and/or disease, is a strong predictor of mortality among
children under-five years [18]. Hence, for Ghana to be
on track to achieve MDG 4, there is a need for re-
doubled effort to address childhood wasting.
A number of important departures from the national

trends raise cause for concern. The situation at the re-
gional level is a complete departure from the national
level. Our results show that the Middle region is the only

region that exhibited significantly declining trends in
stunting and underweight both for both males and fe-
males, revealing that not all regions enjoyed the declining
trends seen in the national-level analyses. In terms of
prevalence, the Northern and Upper regions have the
highest levels of malnutrition, and this has also been doc-
umented in previous studies [5,14]. The disproportionate
burden of malnutrition on children in the Northern part
of Ghana may be attributable the North’s high rate of pov-
erty [36,37]. While the reduction in overall poverty at the
national level between 1992 and 2006 was remarkable, the
three Northern regions did not record significant poverty
reduction [36,37]. Additionally, over 70% of people whose
incomes are below the poverty line can be found in the
Savannah areas [36,37]. The observed improvement in

Table 10 Trends in underweight among Ghanaian children by region, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Region

Upper

Male 36.5 27.4, 46.5 29.0 22.5, 36.5 40.6 32.2, 49.5 23.6 15.9, 33.5 0,093 6,41 587

Female 33.3 25.2, 42.6 24.1 18.1, 31.2 21,6 15.4, 29.6 23.6 15.9, 33.6 0,257 4.044 567

Middle

Male 24.6 19.9, 29.9 19.7 14.7, 26.0 19.0 14.6, 24.2 12.5 8.1, 18.9 0,011 11,2 947

Female 22.8 18.1, 28.3 20.6 15.5, 26.8 17,5 13.2, 22.8 12.6 8.6, 18.1 0,028 9,074 942

South

Male 23,1 19.3, 27.4 17,7 14.0, 22.1 18,8 14.7, 23.8 18,2 13.8, 23.6 0,195 4,697 1358

Female 19.7 16.1, 23.9 19.2 15.6, 23.5 14,3 10.9, 18.6 11.5 8.2, 15.9 0,006 12.438 1411

Accra

Male 17.0 10.7, 26.0 10.6 5.6, 19.2 13,9 7.8, 23.7 7.8 3.2, 17.8 0,278 3,852 333

Female 12.5 7.0, 21.2 11.9 6.5, 20.7 5,1 1.9, 13.0 6.5 2.7, 15.0 0,123 5.772 337

Northern

Male 46.4 37.8, 55.6 36.5 27.2, 46.9 34,1 26.9, 42.1 23.9 17.0, 32.4 0,003 13,99 508

Female 35.7 26.9, 45.7 31.5 22.2, 42.5 32,6 25.6, 40.6 20.0 13.3, 29.0 0,067 7.151 452

Table 11 Trends in underweight among Ghanaian children by maternal education, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Maternal education

No education

Male 36.3 31.6, 41.3 25.5 21.3, 30.4 27,8 23.6, 32.4 20.8 16.1, 26.4 0,001 20.687 1560

Female 28.8 24.5, 33.4 24.1 19.9, 29.0 23,6 19.7, 28.0 15.3 11.2, 20.4 0,002 14,97 1545

Primary

Male 22.6 19.3, 26.2 20.0 14.7, 26.6 21,4 16.2, 27.8 16.2 11.4, 22.4 0,256 4.048 1159

Female 20.3 17.1, 24.0 17.3 12.2, 23.9 14,6 10.4, 20.1 12.4 8.3, 18.1 0,057 7,531 1097

Some high school+

Male 9.7 4.4, 19.9 14.0 10.6, 18.4 17,8 13.8, 22.7 14.5 10.6, 19.6 0.280 3.830 1013

Female 7.4 2.8, 18.2 17.6 13.9, 22.0 12,4 9.1, 16.7 12.2 9.0, 16.3 0,047 7.941 1066
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poverty statistics at the national level has not been equi-
tably distributed. As poverty is a strong driver of mal-
nutrition [40], sustained high poverty rates in the North
translate into sustained malnutrition in the children of the
North. Poverty and malnutrition are mediated by in-
adequate food consumption and infectious disease. In-
sufficient availability of food at household level due to
poverty and/or improper feeding practices places children
at an elevated risk of malnutrition, both directly and by

malnutrition’s influence on a child’s susceptibility to dis-
ease and infection, and immune system dysfunction [41].
It is clear from the above discussion that the overall

positive national trends mask important variation at the
sub-national level. This demonstrates that sub-national
level analyses are important for identifying regions and
social groups that need better support and interven-
tions to improve the malnutrition situation. Further,
there is evidence that even the regional level prevalence

Table 12 Trends in underweight among Ghanaian children by household wealth quintile, 0-36 Months 1993 to 2008
with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Wealth

Poorest

Male 34,4 28.0, 41.4 29,3 23.9, 35.3 30,5 25.4, 36.0 20,2 15.2, 26.3 0,017 10,231 1080

Female 28,6 22.8, 35.2 25,2 20.3, 30.9 28,8 23.8, 34.4 19.0 14.2, 24.8 0,077 6,838 1113

Poorer

Male 32,6 26.8, 39.0 16,8 11.8, 23.2 23,9 18.2, 30.8 18,9 13.0, 26.7 0,001 16,434 797

Female 29,3 23.5, 35.9 23,6 17.9, 30.5 17,5 13.0, 23.1 16,6 11.7, 23.1 0,007 12,084 810

Middle

Male 33,9 28.0, 40.5 22,5 16.7, 29.6 22,5 16.8, 29.5 21,2 15.0, 29.2 0,009 11,491 718

Female 25,6 20.0, 32.2 15,9 11.2, 22.0 15,9 10.9, 22.5 7,7 4.0, 14.6 0,001 17,99 673

Richer

Male 17,9 13.2, 24.0 14.0 9.2, 20.7 19,5 13.5, 27.2 10,5 6.1, 17.5 0,132 5,619 616

Female 18,8 13.9, 24.9 19,6 13.8, 27.2 10,8 6.5, 17.5 9,5 5.7, 15.5 0,017 10,186 615

Richest

Male 12,8 8.6, 18.7 10,2 5.8, 17.3 11,2 6.8, 18.0 10,3 5.6, 18.4 0,871 0,711 522

Female 10,1 6.2, 15.8 9,8 5.4, 17.2 6,8 3.5, 12.5 8,8 4.4, 17.0 0,685 1,486 498

Total sample 1970 1795 2062 1615 7442

Table 13 Trends in wasting among Ghanaian children by age, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

Variables % C.I % C.I % C.I % C.I p X2 Total N

Age

0-5

Male 17,5 12.6, 23.8 18.1 12.5, 25.4 13.5 8.7, 20.2 19.3 12.8, 28.1 0,534 2.188 616

Female 17,3 12.5, 23.3 11.0 6.8, 17.5 18.0 12.5, 25.3 17.8 11.6, 26.2 0,333 3.407 614

6-11

Male 22.0 16.5, 28.8 23.7 17.3, 31.7 20.0 14.1, 27.7 24.1 16.8, 33.3 0.850 .799 620

Female 18.3 13.1, 25.0 21.3 15.4, 28.7 19.2 14.1, 25.5 19.7 13.6, 27.6 0,921 .492 674

12-23

Male 16.7 13.1, 21.1 14.4 10.8, 18.9 11.0 8.0, 15.0 12.9 8.8, 18.6 0,171 5.009 1261

Female 13.7 10.2, 18.2 12.2 8.8, 16.5 9,1 6.2, 13.3 10.9 7.6, 15.3 0,351 3.278 1191

24-35

Male 8.8 6.0, 12.8 9.0 5.9, 13.5 6,2 3.9, 9.6 4.7 2.7, 8.2 0,179 4.903 1059

Female 8.5 5.8, 12.2 5.5 3.2, 9.2 3,5 1.9, 6.4 3.5 1.7, 7.1 0,038 8.448 1096
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data may mask differences in other important segments
of the country [42].
Our data suggest that differentials in child malnutri-

tion by place of residence have substantially narrowed
over time in Ghana, consistent with other studies [15].
This trend in urban–rural differentials is primarily due
to static trends in urban malnutrition coupled with rural
improvement. A number of factors might have contrib-
uted to the improving trends in rural areas. One such
factor is the significant increase in food production in
Ghana between 1992 and 2008 [36,37]. Since much of the
food consumed in Ghana is produced in the rural areas, it
is plausible that food supplies became increasingly avail-
able to rural households during this period, and when
food is available in the household, it is assumed that
children will be well fed. Another possible explanation for
the urban–rural differentials is that poverty is viewed
in Ghana as an overwhelming rural phenomenon [43].

Therefore, most antipoverty initiatives are directed at the
rural population. However, the emphasis on the alleviation
of rural poverty has led to a degree of neglect of the prob-
lems of urban poverty and urban food insecurity. In fact,
urban poverty and associated health problems are growing
in Ghana [44,45]. The introduction of nutrition rehabilita-
tion services and the Supplementary Feeding and Health
and Nutrition Education Programmes [38], could also ex-
plain the narrowing gap between rural and urban settings.
These programmes are targeted at deprived communities,
mostly rural communities. These explanations are sens-
ible, but remain merely speculative, because the possible
contributory factors identified above were not measured
in the surveys that provided the data for this study.
The gap in malnutrition by maternal education level

has significantly narrowed in Ghana, to the extent that
malnutrition rates for children of mothers who have no
education are indistinguishable from children of educated

Table 14 Trends in wasting among Ghanaian children by place of residence, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Residence

Urban

Male 11.6 8.3, 15.9 9.0 5.7, 13.9 8,5 5.6, 12.7 11.1 7.3, 16.6 0,549 2.115 1001

Female 8.9 6.0, 13.0 8.6 5.3, 13.7 9,4 6.4, 13.5 9.6 6.5, 13.9 0,981 .178 977

Rural

Male 17.1 14.5, 20.1 17.2 14.4, 20.5 12,7 10.3, 15.6 14.6 11.5, 18.4 0,078 6,821 2555

Female 15.4 12.9, 18.3 12.6 10.2, 15.4 11,4 9.1, 14.2 12.6 9.8, 16.0 0,166 5,078 2598

Table 15 Trends in wasting among Ghanaian children by region, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Region

Upper

Male 26.0 18.2, 35.7 15.6 10.6, 22.3 21,3 14.4, 30.3 15.4 9.0, 25.0 0,243 4.179 546

Female 16.8 10.9, 25.2 10.9 6.9, 16.8 14,2 9.1, 21.4 18.0 11.8, 26.4 0,728 1.303 537

Middle

Male 14.0 10.4, 18.6 14.7 10.2, 20.5 9,9 6.8, 14.2 11.9 7.5, 18.4 0,332 3,417 918

Female 14.7 10.9, 19.6 9.9 6.4, 15.1 9,6 6.5, 14.1 12.8 8.6, 18.7 0,247 4,141 913

South

Male 12.8 9.8, 16.5 16.3 12.8, 20.8 11,1 8.0, 15.2 11.8 8.1, 16.9 0,165 5.099 1293

Female 11.2 8.4, 14.7 13.1 10.0, 16.9 11,4 8.3, 15.4 9.5 6.4, 13.8 0,508 2.326 1358

Accra

Male 12.9 7.5, 21.4 6.1 2.6, 13.9 9,4 4.5, 18.6 9.5 3.9, 214 0,481 2.471 312

Female 5.7 2.4, 13.0 7.3 3.3, 15.4 6,9 3.3, 14.0 2.8 .70, 10.8 0,429 2.766 326

Northern

Male 22.1 15.4, 30.7 21.2 13.9, 30.8 9,8 6.0, 15.7 20.3 13.8, 28.8 0,056 7.566 487

Female 24.2 16.6, 33.8 15.4 8.9, 25.2 12.4 8.0, 18.8 18.2 11.9, 26.7 0,125 5.732 441

Amugsi et al. BMC Public Health 2013, 13:960 Page 11 of 16
http://www.biomedcentral.com/1471-2458/13/960



ones in 2008. These differences in trends are partly due to
increasing malnutrition in children of mothers with more
than primary education. Further analysis stratified by place
of residence was undertaken as part of this study, to exam-
ine the possibility that the effect of education is con-
founded by place of residence. This analysis did not
provide evidence of such confounding.
The findings above are unexpected because it is as-

sumed that mothers who have high education will be
more empowered to be able to take decisions on the type
of nutrition and care the child should receive. Educated
mothers could also be in a better position to make in-
formed nutritional decisions that buck unhealthy cultural
norms about child feeding [46]. The puzzling failure of

maternal education to have the expected effect on child
nutritional status in Ghana could be due to structural fac-
tors. One such factor is intervention targeting. Most nutri-
tion and antipoverty interventions in Ghana are targeted at
the population considered disadvantaged, in this case, the
non-educated and rural population [38]. This places the
so-called advantaged groups, who also have pressing needs,
at a disadvantage. The re-coding of the education variable
could also be a plausible explanation. Our data have few
people who have higher education and as a result, second-
ary education was collapsed with higher education. This
could mask the importance of higher maternal education
as a protective factor. Additionally, it is important to note
that Ghana has very high unemployment rates [36,37], and

Table 16 Trends in wasting among Ghanaian children by maternal education, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Maternal education

No education

Male 20.1 16.3, 24.5 20.2 16.2, 25.0 12,7 9.7, 16.5 18.8 14.0, 24.6 0,031 8,905 1477

Female 17.8 14.3, 22.0 12.4 9.2, 16.5 12,8 9.8, 16.4 15.3 11.2, 20.6 0,153 5.267 1486

Primary

Male 13.4 10.8, 16.6 13.4 9.0, 19.6 11,6 7.7, 17.1 10.2 6.3, 16.0 0,671 1,548 1106

Female 11.0 8.6, 14.1 12.4 8.1, 18.6 11,3 7.6, 16.6 8.4 5.2, 13.4 0,681 1,505 1066

Some high school+

Male 6.8 2.6, 16.7 11.1 8.0, 15.2 9,7 6.8, 13.5 11.2 7.6, 16.1 0,704 1.407 972

Female 7.7 2.9, 18.8 10.6 7.8, 14.4 8,2 5.5, 11.9 10.2 7.3, 14.4 0,643 1.671 1022

Table 17 Trends in wasting among Ghanaian children by household wealth quintile, 0-36 Months 1993 to 2008 with 95% CI

1993 1998 2003 2008

% C.I % C.I % C.I % C.I p X2 Total N

Wealth

Poorest

Male 14,8 10.3, 20.7 24.0 18.9, 30.1 11,6 8.3, 16.0 13,9 9.6, 19.8 0,003 14,036 1016

Female 17,6 12.9, 23.5 14,5 10.6, 19.5 15,8 11.9, 20.7 15,9 11.6, 21.5 0,844 0,823 1075

Poorer

Male 16,4 12.0, 21.9 13,4 8.9, 19.8 16.0 11.4, 22.1 15,1 9.6, 22.9 0,848 0,806 759

Female 18.0 13.3, 24.0 15,3 10.6, 21.6 7,8 4.8, 12.5 12,5 8.1, 18.8 0,021 9,712 777

Middle

Male 21,5 16.5, 27.5 15,6 10.7, 22.1 9,6 6.0, 14.9 19,6 13.2, 27.9 0.010 11,348 692

Female 14.6 10.3, 20.3 8.0 4.8, 13.0 8.0 4.8, 13.1 11,5 6.5, 19.6 0.100 6,251 646

Richer

Male 14,4 10.0, 20.1 11,4 7.0, 18.0 11,6 7.0, 18.5 9,2 5.2, 15.9 0,523 2,245 592

Female 10.3 6.7, 15.4 9,4 5.5, 15.7 9.1 5.2, 15.6 8.1 4.4, 14.3 0,891 0,624 597

Richest

Male 9.0 5.5, 14.4 5,7 2.6, 11.8 6,5 3.2, 12.7 6.0 2.5, 13.8 0,638 1,693 497

Female 5,8 3.0, 10.8 8,7 4.5, 16.1 11,6 7.0, 18.5 6,4 2.9, 13.7 0,285 3,788 480

Total sample 1913 1742 1957 1519 7131
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as a result most mothers with secondary education are un-
likely to find a decent job to earn a living, and conse-
quently may find it difficult to provide for the basic needs
of their children.
Our data show that child malnutrition trends in the

poorest wealth quintiles are decreasing while trends in the
richest quintiles remain static. Even though this suggests
that children in the poorest quintiles are getting better
over time, malnutrition remains the bane of the poor in
Ghana. The results show that malnutrition prevalence
among children in the poorest wealth quintile is as much
as twice that of the richest quintile. These findings cor-
roborate earlier studies in Ghana using DHS data, which
found that children in the poorest households are more
than twice at risk of being malnourished compared to
their counterparts in the richest households [5,23]. How-
ever, the declining trends among the poorest quintiles im-
plies that the halving of people living below the extreme

poverty line, and the significant increase in food produc-
tion in Ghana between 1991 and 2008 [36,37] have helped
to close the malnutrition equity gap.
The child’s age is an important factor in level of risk for

malnutrition. Malnutrition is more prevalent in older than
in younger children [5-7]. In our data, the oldest children
(24–35 months) have the highest levels of malnutrition,
and the youngest age group (0–5 months) has the lowest
levels. With regard to time trends, the older children
exhibited significant improvement compared to the youn-
ger ones in the case of stunting. However, both younger
and older age groups exhibited significant declining trends
in the case of underweight. The higher proportion of mal-
nutrition among older children could be due to inappro-
priate child feeding practices and/or increased morbidity,
while the declining malnutrition trends may be explained
by systematic improvement in the availability and quality
of food [36,37] and other care practices during this period.
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Figure 1 Stunting trends by rural/urban.
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This is an empirical issue that could be addressed using
the GDHS data on child care and feeding; however such
analyses are beyond the scope of this paper.
There are limitations in the analysis reported in this

paper. The core data of this study come from the an-
thropometry measurements and the birth date data used
to calculate the growth variables. As reported in our re-
sults, data of sufficient quality was obtained from be-
tween 87 and 90 percent of eligible children depending
on survey year. There are a myriad reasons why useable
anthropometry data might be missing, discussed in detail
by Pullum [47]. These include poor technical work by
data collectors, faulty equipment, sick or uncooperative
children, refusal by the mother or another household
member, the child being away from the household dur-
ing the data collection window, and data entry errors at
the time of data collection and/or in the transfer of data
to analyzable data files, among other reasons. While

missing data is of inevitable concern in survey research,
what would be of greater concern would be a systematic
pattern over the survey years wherein various reasons
for missing data increased or decreased in prevalence
from survey to survey. We do not have detailed enough
missing data analyses from the four surveys to evaluate
the seriousness of this potential source of bias. There is
evidence that poor birth data was a minor cause of miss-
ing growth data in all the survey.
Besides missing data, the validity of the malnutrition

trends reported in this paper may be compromised due
to method variation in determining which children were
eligible for measurement. In 1993 and 1998 surveys, an-
thropometric measurements were restricted to children
born to the women who were interviewed. Children
were excluded if their mothers were not in the house-
hold, if their mothers were not eligible for the individual
interview, or the mother did not complete an interview.
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Figure 3 Underweight trends by rural/urban.
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The methodology changed in the 2003 and 2008 surveys,
and children who slept in the household the night before
data collection were eligible regardless of the interview
status of their mother. As a result, orphans and children
whose mothers were away were excluded in 1993 and
1998 and included in 2003 and 2008. This would pose a
validity issue if orphans, for example, are more likely to
suffer malnourishment than non-orphans in the same
household. At least one study has examined this issue,
comparing South African orphans and non-orphans in
the same households [48]. There were no significant dif-
ferences between the two groups on health outcomes.
Nevertheless, the change in the sampling protocol in
2003 is a source of concern for trend analyses such as
this paper reports.

Conclusions
The analysis at the national level shows that child malnu-
trition is significantly declining in Ghana. However, the ag-
gregate national trends mask the fact that not all segments
of the population benefit from improvement of the same
magnitude, as our findings by various geographic and
demographic characteristics reveal. There is a need for pol-
icies that address the specific constraints of households left
out of progress so that children from all segments of the
country benefit. Additionally, the study also found that the
widened gap between rural and urban settings in Ghana is
closing. While child malnutrition is progressively decreas-
ing in the rural areas, it remains static in the urban set-
tings. This contributed greatly to narrowing the rural/
urban child malnutrition gap. In addition, the malnutrition
trends by maternal education in Ghana have narrowed to
the extent that the differences between the educated and
non-educated are not easily distinguishable. A perplexing
finding of this study is the increasing trends of childhood
stunting among children of mothers who have higher than
primary education, in sharp contrast with existing litera-
ture. This anomaly needs further investigation.

Competing interest
The authors declare that they have no competing interest.

Authors’ contributions
DAA and MBM designed the study. DAA performed the data analysis,
interpreted the results and drafted the manuscript. MBM supervised all parts of
the study and contributed to the methodology and revision of the manuscript.
AL contributed to the planning of the study and revision of the manuscript. All
authors read and approved the final version of the manuscript.

Acknowledgements
The authors thank MEASURE DHS for releasing the data for this study. We
also wish to thank the Ghana Statistical Service and Ghana Health Service
who were responsible for collecting the data. Our thanks also go to Stein
Atle Lie of Uni health for assistance with data analysis, to Dorcus Mbithe for
her contribution during the planning stages of the study, and to Department
of Health Promotion and Development colleagues Helga Urke and Dennis
Matanda for fruitful discussions which helped to shape the study.

Author details
1Department of Health Promotion and Development, Faculty of Psychology,
University of Bergen, Christiesgt. 13, 5020 Bergen, Norway. 2Department of
Nutrition and Food Science, University of Ghana, Legon, Accra, Ghana.

Received: 8 March 2013 Accepted: 8 October 2013
Published: 16 October 2013

References
1. de Onis M, BLossner M, Borghi E, Morris SS, Frongillo EA: Methodology for

estimating regional and global trends of child malnutrition.
Int J Epidemiol 2004, 33:1260–1270.

2. de Onis M, Blossner M, Borghi E: Prevalence and trends of stunting
among pre-school children, 1990–2020. Public Health Nutr 2010.

3. de Onis M, Edward A, Blossner M: Is malnutrition declining? An analysis of
changes in levels of child malnutrition since 1980. Bull World Health
Organ 2000, 78:1222–1233.

4. WHO: World Health Organization global data base on child growth and
malnutrition. Geneva; 2011. cited 2012 24.10]; Available from: http://www.
who.int/nutgrowthdb/database/countries/gha/en/.

5. de Poel V, Hosseinpoor RA, Jehu-Appiah C, Vega J, Speybroeck N:
Malnutrition and the disproportionate burden on the poor: the case of
Ghana. Int J Equity Health 2007, 6(21).

6. Omilola B: Paterns and trends of child and maternal nutrition inequalities in
Nigeria. Washington DC: International Food Policy Research Institute; 2010.

7. Ponguo R, Ezzati M, Salomon AJ: Household and community
socioeconomic and environmental determinants of child nutritional
status in Cameroon. BMC Public Health 2005, 98(6).

8. Girma W, Timotiows G: Determinants of nutritional status of women and
children in Ethiopia. ORC Macro: Calverton, Maryland; 2002.

9. de Onis M, Onyango AW, Borghi E, Garza C, Yang H: Comparison of the
world health organization (WHO) child growth standards and the
national center for health statistics/WHO international growth reference:
implications for child health programmes. Public Health Nutr 2006,
9(7):942–947.

10. de Onis M: New WHO child growth standards catch on. Bull World Health
Organ 2011, 89:250–251.

11. Kuate-Defo B: Areal and socioeconomic differentials in infant and child
mortality in Cameroon. Soc Sci Med 1996, 42:399–420.

12. Smith LC, Ruel MT, Ndiaye A: Why is child malnutrition lower in urban
than rural areas? Evidence from 36 developing countries. World Dev
2005, 33(8):1285–1305.

13. Bosu WK, Nsorwah-Nuamah N, Ward PM: A profile of health inequalities in
Ghana. Accra: Ghana Ministry of Health; 2000.

14. Smith LC, Marie T, Ndiaye A: Why is child malnutrition lower in urban than
rural areas? Evidence from 36 developing countries. Washington DC:
International Food Policy Research Institute; 2004. Contract No. FCNDP 176.

15. Fotso J-C: Urban–rural differentials in child malnutrition: trends and
socioeconomic correlates in sub-Saharan Africa. Health Place 2007,
13:205–223.

16. Ruel MT, Garnett JL, Morris SS, et al: Urban challenges to nutrition security: a
review of food security, health and care in the cities. Food consumption and
Nutrition Discussion Paper. Washington DC: International Food Policy
Research Institute; 1998. Contract No.: 51.

17. Haddad L, Marie T, Ruel, Garrett JL: Are urban poverty and undernutrition
growing? Some newly assembled evidence. World Dev 1999, 27(11):1891–1904.

18. UNICEF: Progress for children: A report card on nutrition. New York; 2006.
19. Gayle H, Dibley M, Marks J, Trowbridge F: Malnutrition in the first two

years of life. The contribution of low birth weight to population
estimates in the United States. Am J Dis Child 1987, 141(4):531–534.

20. Borrell C, Muntaner C, Benach J, Artazcoz L: Social class and self-reported
health status among men and women: what is the role of work
organisation, household material standards and household labour?
Soc Sci Med 2004, 58(10):1869–1887.

21. Dancer D, Rammohan A: Maternal autonomy and child nutrition:
evidence from rural Nepal. Indian Growth Dev Rev 2009, 2(1):18–38.

22. Hong R, Banta JE, Betancourt J: Relationship between household wealth
inequality and chronic childhood under-nutrition in Bangladesh. Int J
Equity Health 2006, 15(5).

23. Hong R: Effects of economic inequality on chronic childhood
undernutrition in Ghana. Public Health Nutr 2005, 4(10):372–378.

Amugsi et al. BMC Public Health 2013, 13:960 Page 15 of 16
http://www.biomedcentral.com/1471-2458/13/960



24. Asenso-Okyere WK, Asante FA, Nube M: Understanding the health and
nutritional status of children in Ghana. Agric Economies 1997, 17:59–74.

25. Frimpong JA, Ponguo R: Does economic growth improve child health?
understanding discordant trends in malnutrition indicators during the
economic growth in Ghana. Population Association of America: New
Orleans, LA; 2008.

26. Burchi F: Child nutrition in Mozambique in 2003: the role of mother's
schooling and nutrition knowledge. Econ Hum Biol 2010, 8:331–345.

27. MEASURE DHS. cited 2012 17.9]; Available from: http://www.measuredhs.
com/data/available-datasets.cfm.

28. WHO Multicenter Growth Reference Study Group: WHO Child Growth
Standards: length/height-for-age, weight-for-age, weight-for-length, weight-for-
height and body mass index-for-age: methods and development. Geneva,
Switzerland: World Health Organization; 2006.

29. Ghana Statistical Service (GSS), Ghana Health Service (GHS), Macro
International Inc: Demographic and Health Survey 2008. Ghana: Accra, Ghana:
GSS, GHS, and ICF Macro; 2009.

30. Ghana, Statistical, Service (GSS), Noguchi Memorial Institute of Medical
Research ORC Macro: Ghana Demographic and Health Survey 2003.
Calverton, Maryland: GSS, NMIMR, and ORC Macro. Ghana; 2004.

31. Ghana Statistical Service (GSS), Macro International Inc: Ghana Demographic
and Health Survey 1998. Calverton, Maryland: GSS and MI. Ghana; 1999.

32. Ghana Statistical Service (GSS), Macro International Inc. (MI): Ghana
Demographic and Health Survey 1993. Calverton, Maryland: GSS and MI.
Ghana; 1994.

33. WHO: Child Growth Standards SPSS Syntax File. [cited 2012 12.9]; Available
from: http://english6.net/w/who-child-growth-standards-spss-syntax-file-
(igrowup-e2534-pdf.pdf.

34. Bosu WK, Nsorwah-Nuamah N, Ward PM: A profile of health inequalities in
Ghana. Ghana Ministry of Health; 2000.

35. WHO: Proposed global targets for maternal, infant and young child nutrition.
Geneva: WHO; 2012.

36. Commission NDP: UNSiG: 2008 Ghana Millennium Development Goals. Ghana:
NDPC; 2010.

37. Commission NDP: UNSiG. Achieving the MDGs with equity in Ghana:
unmasking the issues behind the averages. Ghana: National Development
Planning Commission; 2012.

38. Government of Ghana: National Plan of Action on Food and Nutrition 1995–
2000. Ghana; 1995.

39. WHO: Global database on child growth and malnutrition. WHO. [cited 2012
9.09]; Available from: http://www.who.int/nutgrowthdb/about/introduction/
en/index5.html.

40. Asian Development Bank: Improving child nutrition in Asia. Nutrition and
Development, Volume No. 3. Manila: ADB; 2001.

41. Haggerty P, Pande R, Sanchez A, et al: Nutrition and health status of young
children and their mothers in Mali: Findings from the 1995/96 Mali
Demographic and Health Survey. Macro International, Inc: Calverton,
Maryland; 1998.

42. Morris S, Levin CE, Amar-Klemesu M, Maxwell D, Ruel MT: Does geographic
targeting of nutrition interventions make sense in cities? evidence from
Abidjan and Accra. World Dev 1999, 27:2011–2019.

43. Boateng, Oti E, Ewusi K, Kanbur R, McKay A: A poverty profile for Ghana.
J Afr Econ 1992, 1(1):25–58.

44. Maxwell D, Levin C, Armar-Klemesu M, Ruel M, Morris S, Ahiadeke C: Urban
Livelihoods and Food and Nutrition Security in Greater Accra, Ghana.
WASHINGTON, D.C: International Food Policy Research Institute; 2000.

45. Coulomb H, McKay A: An assessment of trends in poverty in Ghana:1988–92.
PSP Discussion Paper 81. Washington, D.C: World Bank; 1995.

46. Kandala N-B, Madungu TP, Emina JB, Nzita KPD, Cappuccio FP: Malnutrition
among children under the age of five in the Democratic Republic of
Congo (DRC): does geographic location matter? BMC Public Health 2011,
261(11).

47. Pullum TW: An Assessment of the Quality of Data on Health and Nutrition in
the DHS Surveys, 1993–2003. Methodological Reports No. 6. Calverton,
Maryland, USA: Macro International Inc.; 2008.

48. Parikh A, DeSilva MB, Cakwe TQ, Simon JL, Skalicky A, Zhuwau T: Exploring
the Cinderella myth: intrahousehold differences in child wellbeing
between orphans and non-orphans in Amajuba District, South Africa.
AIDS 2007, 21(suppl 7):S95–S103.

doi:10.1186/1471-2458-13-960
Cite this article as: Amugsi et al.: An analysis of socio-demographic
patterns in child malnutrition trends using Ghana demographic and
health survey data in the period 1993–2008. BMC Public Health
2013 13:960.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Amugsi et al. BMC Public Health 2013, 13:960 Page 16 of 16
http://www.biomedcentral.com/1471-2458/13/960



II





___________________________________________________________________________________________ 

*Corresponding author: Email: damugsi2002@yahoo.com;

British Journal of Medicine & Medical Research  
4(25): 4310-4324, 2014 

SCIENCEDOMAIN international 
                    www.sciencedomain.org

Dietary Diversity is a Predictor of Acute 
Malnutrition in Rural but Not in Urban Settings: 

Evidence from Ghana  

Dickson A. Amugsi1*, Maurice B. Mittelmark1 and Anna Lartey2

1Department of Health Promotion and Development, University of Bergen, Norway. 
2Nutrition Division, Department of Economic and Social, Food and Agriculture Organization, 

Rome, Italy. 

                                                                                                         Authors’ contributions  

This work was carried out in collaboration between all authors. Author DAA designed the 
study, performed the statistical analysis, and wrote the first draft of the manuscript. Author 

MBM supervised all aspects of the study. Authors MBM and AL revised the manuscript.  
All authors read and approved the final manuscript.

Received 11th March 2014 
Accepted 3rd May 2014 

Published 5th June 2014

ABSTRACT 

Aims: To document the relationships between child dietary diversity and acute 
malnutrition (wasting) in urban and rural Ghana, controlling for maternal, child and 
household socio-demographic characteristics. 
Study Design: Cross sectional survey  
Place and Duration of Study: Urban and rural Ghana, between September and 
November 2008. 
Methodology: The analysis uses data from the 2008 Ghana Demographic and Health 
Survey. Data on children aged 6-36 months (n = 1,187) and their mothers who provided 
reports of child food consumption were analysed. The mother reported the child’s 
consumption of 16 food types/groups in the 24 hours prior to the survey. A value of 1 
was assigned for each food group consumed, and these were summed to create the 
dietary diversity score (DDS). Logistic regression was used to investigate the relationship 
between DDS and childhood wasting. 
Results: Among rural children, but not urban children, higher DDS was associated with 
a significantly lower likelihood of wasting after controlling for child, maternal, and 
household characteristics. A one-point increase in DDS was associated with an 11% 
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reduced odds of being wasted (OR = 0.89, 95%, C.I. 0.80 - 0.99). There was also an 
interaction effect with a higher likelihood of wasting predicted by lower DDS when 
maternal BMI was low.  
Conclusion: Dietary diversity has a modest but statistically significant association with 
acute malnutrition in rural but not in urban Ghana. Interventions to combat acute 
malnutrition in rural settings should include efforts to promote the consumption of a 
variety of food groups. 

Keywords: Dietary diversity; nutritional status; wasting; urban-rural; Ghana. 

1. INTRODUCTION 

Lack of dietary diversity is a problem at any age, but it is particularly critical for older infants 
and young children during the complementary feeding period, who need food containing 
essential nutrients for normal physical and mental development. Those who eat foods from 
four or more food groups daily have the minimum recommended dietary diversity, under the 
assumption that they consume at least one animal-source food and at least one fruit or 
vegetable, in addition to a staple food [1]. However, for many children, this minimum is not 
achieved, particularly among poor households, where starchy staples are the mainstay.  
Older infants and young children in sub-Saharan Africa subsist typically on gruel and 
porridge, accompanied with seasonal vegetables and legumes, and few or no animal 
products [2,3,4,5]. The monotony of diet that is a hallmark of poverty is not just dreary; it 
results in poor nutrition and health [6].   

Recognizing the importance of dietary diversity for child growth and development, the World 
Health Organization (WHO) has recently included dietary diversity as a specific 
recommendation in the updated guidelines for complementary feeding of breastfed children 
aged 6 to 23 months [1]. The increased recognition of dietary diversity as an important 
element in healthy nutrition calls for more research in this area.  

The relationship between the concepts ‘food security’ and ‘dietary diversity’ is close. Food 
security refers to a state of not living in hunger and not risking severe deficiency in energy 
and nutrient intake [7,8]. Studies from South America and Africa show that dietary diversity is 
positively associated with young children’s intake of energy and key nutrients and the 
avoidance of food insecurity [2,4,9,10,11,12,13]. Dietary diversity could therefore be a 
reasonably good indicator of food security, and relatively easy to measure at both the 
individual and household levels [7].  

While dietary diversity is expected to contribute to good child health as reflected by good 
child growth, other factors are also at play. Alongside poor nutrition, inadequate hygiene, 
living conditions, income and medical care can lead to otherwise preventable infection and 
disease [14]. Thus, when stunting, wasting and underweight are observed, the causes are 
likely to be multiple and interdependent. This raises a critical point: the state of a child’s 
health is often a result of the interactions of factors at the individual and family levels such as 
access to food, feeding patterns, and factors at the social and physical environmental levels, 
such as access to health care and to clean water.  

A further consideration is that there tends to be a socio-geographic clustering of risk factors 
for poor health. Rural living conditions and their association with relatively poor health (in 
comparison to urban living conditions and health) have given rise to rural health as a 
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research arena in its own right [15]. This is not to deny the fact that urban environments may 
pose threats to health that are less salient in rural environments. The point, rather, is that 
rural and urban living environments tend to place different kinds of demands on their 
inhabitants and offer different kinds of resources to cope with demands.  

While life may be arduous wherever one resides, the difficulties tend to be patterned on a 
rural/urban dimension. Rural children tend to be comparatively poorer than urban children 
and socioeconomic status is strongly associated with health [16]. Overall, living standards 
and health in general are poorer in rural than in urban children in African countries [17]. This 
tends to be true also for child nutritional status in many developing countries [18,19, 20].  

Of course, health is variable within rural and within urban children, and the degree to which 
the geographical environment affects health is somewhat dependent on individual 
differences such as income, education, gender, race, ethnic group [21]. As already implied, 
there is strong evidence that environmental factors interact with individual factors to affect 
health. For example, the gap in child health between the richest and the poorest households 
is greater in urban than in rural children [19].  

Some studies have examined the association between dietary diversity and child health, 
attempting to take into account the different child-rearing contexts in urban compared to rural 
living. Findings are inconsistent. While analysis of Ethiopia Demographic and Health 
Surveys shows that dietary diversity is positively associated with child stunting in both urban 
and rural children [11], Hatloy and colleagues found in Mali that the association was only 
significant in urban children, and then only for underweight and stunting, but not for wasting 
[22]. Perhaps the most encompassing studies of urban/rural differences in child malnutrition 
in Sub-Saharan Africa are those of Fotso [23,24], undertaken in 15 countries with 
Demographic and Health Surveys (DHS) data. With stunting as the indicator of malnutrition, 
he observed higher levels of socioeconomic inequalities in stunting in urban than in rural 
children [23]. Across the 15 countries, stunting was more prevalent in rural than in urban 
children, but the differences were minimal after adjustment for socio-economic status (SES) 
[24]. In contrast to Fosto’s conclusion that urban/rural gaps in stunting are accounted for by 
SES differences, many other studies using DHS and other datasets have observed that 
differences across rural and urban children persist after controlling for SES and other 
important covariates [18,19,25,26,27]. It is noteworthy that many dietary diversity studies 
have not examined urban/rural differences in malnutrition [2,4,9,10,11,12,13], perhaps in 
concert with the DHS, which never reports inter-country urban/rural comparisons due to 
varying definitions of urbanity/rurality from country-to-country. 

Thus, much remains to be understood about urban and rural patterns in child dietary 
diversity, its relationship with stunting, wasting and underweight, and the role played by other 
factors such as living conditions. The lessons from the literature are that cross-country 
comparisons are fraught with methodological difficulties, that interactions between individual 
and environmental factors should be accounted for, and that newer analyses are needed, 
using up-to-date definitions of stunting, wasting and overweight.   
  
This paper presents an analysis specific to Ghana, using the latest available data (GDHS, 
2008) and malnutrition definitions, and conducting separate but comparable analyses for 
urban and rural settings. The study question was ‘what are the relationships of dietary 
diversity to childhood wasting in urban and in rural Ghana, when control variables related to 
maternal, child and household characteristics are accounted for?  
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2. MATERIALS AND METHODS  

2.1 Source of Data 

This study used a nationally representative dataset from Demographic and Health Surveys 
(DHS) carried out in Ghana in 2008 [28]. These are publicly available data. The choice of 
2008 data set was informed by the fact that they were the most recent data available, and 
most importantly, they contain the necessary child feeding variables needed for this analysis. 
The Ghana DHS 2008 was collected by the Ghana Statistics Services (GSS) and Ghana 
Health Service (GHS) with technical assistance from ICF Macro, using the Ghana 2000 
population census as the sampling frame. The surveys were designed to be representative 
at the national, regional and rural–urban levels. A two-stage probabilistic sampling design 
was used to select clusters (census districts) at the first stage. The second stage involved 
the selection of households from these clusters. All women and men aged 15–49 and 15-59 
respectively in the selected households were eligible to participate in the surveys. The 
household response rate was 98.9% [29]. The ICF Macro Institutional Review Board (IRB) in 
Calverton, Maryland, USA and the Ghana Health Service Ethical Review Committee in 
Accra, Ghana (GHS-ERC) granted ethical clearance of the 2008 Ghana project. No further 
ethical clearance was required by the authors of this paper for the use of the completely 
anonymous dataset. 

2.2 Study Sample 

The total number of children aged 0-59 months in the 2008 was 2,992 and this analysis was 
restricted to the children aged 6-36 months (n =1,411). Two hundred and twenty-four 
children (15.9%) were excluded from the analysis who were missing anthropometric data or 
who had biologically implausible values (weight-for-height z-scores less than −5.0 and 
greater +5.0). The total sample in the descriptive analyses and in the regression analyses 
was 1,187 (393 urban and 794 rural children). 

2.3 Measurements/Variables 

2.3.1 Creation of dietary diversity score  

A dietary diversity score (DDS) was created using data from 24-hour recall of food 
types/groups available in Ghana DHS data set. The DDS is a count of the number of food 
groups consumed by the child over the past 24 hours preceding the DHS interview of the 
mother, who reported the child’s food consumption. The DDS has a range from 0 to 16, 
summed using these food groups: 1) tinned/powder or fresh milk; 2) baby formula; 3) baby 
cereal; 4) bread, rice, noodles, other made from grains; 5) potatoes, cassava, or other 
tubers; 6) eggs; 7) meat (beef, pork, lamb, goat, chicken etc.); 8) dark green leafy 
vegetables; 9) mangoes, papayas, other vitamin A fruits; 10) other fruits;  11) pumpkin, 
carrots, squash (yellow or orange inside);  12) liver, kidney, heart, other organs; 13) fish or 
shellfish(fresh or dried); 14) food made from beans, peas, lentils, nuts; 15) oils, fats, butter, 
products made from them;  16) cheese, yogurt, other milk products. A value of 1 was 
assigned for each of the nutritionally important types of food the child might have eaten. 
Details of the variables can be found in Table 1. The DDS was analysed as a continuous 
variable. 
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Table 1. Characteristics of variables used in creating the dietary diversity score for 
children 6-36 months old (n = 1187) 

Variables Total Urban Rural P
  % % %
Gave child tinned/powder or fresh milk 19.2 34.1 11.8 0.001 
Gave child baby formula 5.6 9.5 3.7 0.001 
Gave child baby cereal 9.0 19.4 3.9 0.001 
Gave child bread, rice, noodles, other made from 
grains 

75.0 79.1 73.0 0.020 

Gave child potatoes, cassava, or other tubers 44.7 37.9 48.0 0.001 
Gave child eggs 22.0 31.3 17.0 0.001 
Gave child meat (beef, pork, lamb, goat, chicken, 
etc.) 

19.1 29.8 13.9 0.001 

Gave child pumpkin, carrots, squash (yellow or 
orange inside 

11.6 13.2 10.8 0.230 

Gave child any dark green leafy vegetables 42.3 35.1 45.8 0.001 
Gave child mangoes, papayas, other vitamin A 
fruits 

8.7 8.4 8.8 0.800 

Gave child any other fruits 53.3 58.5 50.7 0.010 
Gave child liver, kidney, heart, other organs 7.4 10.7 5.8 0.002 
Gave child fish or shellfish (fresh or dried) 56.5 59.5 55.1 0.140 
Gave child food made from beans, peas, lentils, 
nuts 

22.7 21.6 23.2 0.540 

Gave child cheese, yogurt, other milk products 7.6 13.8 4.5 0.001 
Gave child oil, fats, butter, products made of them 44.0 52.2 39.9 0.001 

*Food types consumed by the children over 24 hour period.

2.4 Urban/Rural Designation 

The DHS uses the definition of urban and rural location provided by the country being 
surveyed. In Ghana, the definition is set by the Ministry of Health and published by the 
Ghana Statistical Services in various official documents. A locality is a distinct population 
cluster which has a name or locally recognized status. Localities with a population of 5000 or 
more persons are classified as urban, while those with less than 5000 are classified as rural 
[30]. An important methodological note is that valid urban/rural comparisons between 
countries are not possible using DHS data, as definitions of urban and rural vary from 
country to country (and in some countries, from time to time). 

2.4.1Outcome variables  

The main indicators of child nutritional status include height-for-age, weight-for-age, and 
weight-for-height z-scores. Children with height-for-age, weight-for-age and weight-for-height 
z-scores less than -2 standard deviations (SD) of the WHO reference population were 
considered stunted, underweight and wasted (acutely malnourished), respectfully. The 
logistic regression analysis focused on weight-for-height (W/H) dichotomized with the cut-
point W/H < -2 SD. Of the three indicators of child nutritional status, only W/H was 
associated significantly with DDS in bivariate analyses. Therefore, multivariate analyses 
were restricted to the outcome variable, W/H.  
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2.4.2 Other variables

A number of socio-economic variables were included in the regression analyses: maternal 
education, occupation and household Wealth Index.  Maternal occupation was dichotomized 
into 'white collar' (professional/technical/managerial, clerical, sales and services) and 
'agriculture/labour' (agriculture self-employed, agriculture, skilled manual labour and 
unskilled manual labour, household/domestic labour) [31]. Education was grouped into three 
categories (no education, primary, and secondary+). The Wealth Index in the DHS is based 
on assets ownership and housing characteristics of each household:  type of roofing, and 
flooring material, drinking water, sanitation facilities, ownership of television, bicycle, 
motorcycle, car and so on. Principal component analysis was employed to assign weights to 
each asset in each household. The asset scores were then summed up and all individuals in 
a household were assigned the household Wealth Index score. The Wealth Index was then 
divided into quintiles: poorest, poorer, middle, richer and richest. These quintiles were used 
in our analysis. 

Another important variable included in the analysis was the region variable. This variable 
was recoded into five categories namely, “Accra”, “South” (Western, Central, Volta, and 
Eastern regions), “Middle” (Ashanti and Brong Ahafo regions), “Northern (Northern region), 
and “Upper” (Upper East and Upper West regions) [32]. 

The following variables were also used in the analysis to account for maternal and child level 
characteristics which may have influence on the nutritional status of the child as well 
confound the dietary diversity score: maternal age, BMI, height, parity, anaemia level, size of 
child at birth, continued breastfeeding, use of feeding bottle, sex of child, birth order of child, 
and number of children under five years in the household. Some of these variables were 
recoded. Anaemia levels (an indication of maternal nutritional and health status) as defined 
by DHS [29] were coded into four categories: no anaemia, mild anaemia (10.0-10.9 
grams/decilitre for pregnant women and 10.0-11.9 g/dL for non-pregnant women), moderate 
anaemia (7.0-9.9 g/dL), and severe anaemia (less than 7.0 g/dL). Size of child at birth as 
reported by the mother was collapsed into “Small or <average” (small and less than 
average), “Average or > average” (average and greater than average), and “Very large”. In 
addition, in the data, a yes response is coded “1” and no “0”, however, the response to the 
use of feeding bottle was recoded into yes= “0” and no = “1”. This is because the use of 
bottle feeding as a feeding method is considered detrimental to children at all ages,  
because of potential interference of bottle feeding with optimal breastfeeding practices and 
the association between bottle feeding and increased diarrheal disease morbidity and 
mortality [1]. 

2.5 Data Analysis Methods 

The data analysis was performed using SPSS for windows, version 19.0. The analysis 
involved three stages. The first stage was descriptive analysis to provide general information 
on the characteristics of the sample. Differences in means between urban and rural for 
continuous variables were tested using independent samples t test and proportions tested 
using chi square test. These were followed by bivariate analysis of the associations between 
the DDS and the main indicators of child malnutrition:  wasting, underweight and stunting. 
Associations were considered statistical significant at P-values < 0.05. Significant 
associations were subjected to further analysis. Wasting was the only variable that was 
significantly associated with dietary diversity, so further analyses were not carried out on 
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stunting and underweight. All the above analyses took into account survey design effects 
(analyses adjusted for sampling weight, strata and cluster). 

Multivariate methods were used to test whether associations between DDS and wasting 
remained significant after taking into account other potential predictors of wasting at the child 
level (breastfeeding status, sex, birth order), maternal level (education, age, occupation, 
height, BMI, parity) and household level (wealth index, number of children under five years, 
region). Two analyses were carried out separately for urban and rural children. To account 
for survey design effect, logistic regression was adjusted for sampling weight, strata and 
cluster. Multicollinearity was assessed but not observed [33].  

In the UNICEF child health conceptual framework, diet is among the three most proximal 
factors influencing child nutritional status, the other two being home care and health care 
[14]. The framework does not address the potential effect modifying influence of rural versus 
urban living, but the empirical literature cited above suggests that the urban-rural dimension 
carries with it a host of contextual factors that may influence child diet in particular and child 
care more generally. Therefore the analytical strategy of this paper was to undertake 
stratified analyses examining the relationship of DDS to undernutrition in urban and in rural 
samples.   

3. RESULTS AND DISCUSSION   

3.1 Results 

3.1.1 Descriptive statistics of maternal, child and household characteristics 

Tables 2 and 3 present descriptive statistics for the variables used in further analyses. Males 
and females are evenly distributed in both rural and urban samples. The average age was 
the same for rural and urban children. The patterns of anthropometric indicators observed 
here are typical of most developing countries, especially among rural children. The mean z-
scores are significantly lower in the rural children as compared to urban children. This was 
expectedly reflected in the prevalence of stunting, underweight, and wasting in Table 3. 
Stunting is markedly higher in rural children compared to urban children (31.3% versus 
24.7%, p < 0.018). Underweight is also significantly higher in rural children compared to 
urban children (17.8% versus 12.5%, p = 0.018), so is wasting (13.0% versus 8.4%, p = 
0.020). Maternal parity was significantly higher in the mothers of rural children compared to 
the mothers of urban children (p < 0.001), and the number of children under five years living 
in households was significantly greater in rural compared to urban households (p < 0.001). 
The mean DDS was significantly higher in the urban settings compared to rural settings 
(6.61±2.94 versus 5.57±3.19, p < 0.001). 

Breastfeeding was more prevalent among rural women compared to urban women (71.4% 
versus 58.5%, p < 0.001). Bottle-feeding was not common; however, the prevalence was 
twice as high in the urban children compared to the rural children (12.2% versus 6.3%, p < 
0.001).  

There were significant disparities in maternal education between rural and urban children. 
About 19 percent of urban women reported no education as compared to 46 percent of rural 
women. Conversely, 58.3 percent of urban women reported at least some secondary 
education as compared to about 30 percent of rural women. Maternal BMI, an indicator of 
maternal nutritional status, was significantly higher in the mothers of urban children 
compared to rural children (p < 0.001).  
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Table 2. Descriptive statistics of study sample (Total n = 1187): continuous variables 
(means and standard deviations) 

Variable              Rural                   Urban
Total sample, n               794                    393

Mean SD Mean SD P 
Child      
Age (mo) 19.69 8.63 20.03 8.39 0.520 
Birth order 3.53 2.24 2.67 1.74 0.001 
Height-for-age Z-scores -1.18 1.67 -.89 1.79 0.006 
Weight-for-age Z-scores -.91 1.27 -.61 1.33 0.001 
Weight-for-height Z-scores -.40 1.48 -.19 1.49 0.019 
Mother      
Age 29.10 7.04 29.35 6.19 0.530 
Weight 55.44 8.95 63.67 12.14 0.001 
Height 1.59 0.07 1.60 0.08 0.170 
BMI (kg/m2) 22.00 3.31 25.10 4.92 0.001 
Parity 3.67 2.26 2.78 1.74 0.001 
Household     0.001 
Number of children U5 years 1.98 1.07 1.67 .80 0.001 
Dietary diversity      
Dietary diversity score 5.57 2.94 6.61 3.19 0.001 

*Continuous variables used in the analysis 

Two percent of urban households and 48 percent of rural households were in the poorest 
wealth quintile. Contrariwise, about 33 percent of urban household were in the richest wealth 
quintile as compared to only two percent of rural households. These differences were 
statistically significant (p < 0.001). 

3.1.2 Bivariate analysis

This analysis was done to establish the association between DDS and the main indicators of 
malnutrition: stunting, underweight, and wasting. A statistically significant association was 
found between DDS and wasting (Wald = 12.48: p < 0.001). There were insignificant 
associations between DDS and stunting (Wald = 0.07; p = 0.79) and underweight (Wald = 
3.0; P = 0.083). 

3.1.3 Multivariate analysis

Table 4 presents logistic regression models of the association between DDS and W/H, 
accounting for other potential determinants of wasting. DDS was associated with lower 
likelihood of wasting in rural children (Model A), after controlling for child, maternal, and 
household level variables. A one point increase in DDS was associated with an 11% 
reduced odds of being wasted among children aged 6-36 months (OR = 0.89, 95%, C.I.: 
0.80 - 0.99). In addition to DDS, only maternal BMI, parity, continued breastfeeding, birth 
order and region of residence were statistically significant predictors of wasting. A higher 
likelihood of wasting was predicted by lower maternal BMI, lower parity, later birth order, and 
continued breast feeding. Two additional logistic regression analyses were done to test for 
interaction effects between DDS and the other predictor variables in the urban and the rural 
samples (interactions were not included in the analysis shown in Table 4). In the additional 
analysis, only one interaction was statistically significant; in the rural sample only, DDS and 
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W/H were more strongly associated in low BMI women than in high BMI women   (Beta = - 
0.32, O.R. = 0.73, 95% C.I. = 0.57 – 0.94). 

Table 3. Descriptive statistics of study sample (total n = 1187): categorical variables 
(percentages) 

Variable Rural Urban P 
Total sample, n 794 393
Child    
Sex % %  
Male 51.3 49.1 0.490 
Female 48.7 50.9  
Size of child at birth    
Small or < average 15.9 12.1 0.200 
Average or > average 62.1 66.1  
Very large 22.1 21.9  
Still breastfeeding    
Yes 71.4 58.5 0.001 
Use of feeding bottle    
Yes 6.3 12.2 0.001 
Height-for-age <-2SD  31.3 24.7 0.018 
Weight-for-age < -2 SD 17.8 12.5 0.018 
Weight-for-height < -2 SD 13.0 8.4 0.020 
Mother    
Level of education    
No education 45.8 18.8 0.001 
Primary 24.7 22.9  
Secondary+ 29.5 58.3  
White collar 28.5 64.9 0.001 
Agriculture/labour 71.5 35.1  
Anaemia level    
No anaemia 36.7 42.4 0.170 
Mild 41.8 38.0  
Severe/moderate 21.5 19.6  
Household level    
Wealth index    
Poorest 47.9 2.0 0.001 
Poorer 27.6 10.4  
Middle 14.2 18.3  
Richer 8.4 36.6  
Richest 1.9 32.6  
Region    
Accra 1.9 22.1  
South 36.1 28.5  
Middle 22.8 32.1  
Northern 16.5 9.4  
Upper 22.7 7.9  

*Categorical variables used in the analysis 

The results presented in Model B show that DDS was not a significant predictor of childhood 
wasting in urban children, after controlling for all potential predictors. The only variables that 
were significant predictors of wasting in urban children were maternal education, Body Mass 
Index (BMI) and household Wealth quintile.  
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3.2 Discussion 

Our analysis shows that low dietary diversity is significantly associated with wasting among 
rural children, and not among urban children. The association between DDS and W/H 
remained after household wealth and other covariates were accounted for in multivariate 
analyses. The DDS-W/H relationship was stronger for children with lower BMI mothers 
compared to higher BMI mothers, in the rural sample only (i.e., the trend was more 
pronounced in the rural low BMI group than in the rural high BMI group). We assume that 
this reflects unmeasured variation in the quantity of food consumed, which is not captured by 
the DDS. Rural households with low dietary diversity may nevertheless have access to 
ample quantities of calories, reflected in higher BMI in mothers and less wasting in children. 
This possibility could not be investigated in this present study, due to a lack of sufficiently 
detailed data in the DHS on nutrient intake. 

Comparing these findings with others reported in the literature, in Ethiopia Arimond and 
colleagues observed that dietary diversity was positively associated with child stunting in 
both urban and rural children [11]. However in this same study, child feeding index was 
significantly associated with childhood stunting only in the rural sample. A study in Mali 
found that the association between dietary diversity and child nutritional status was 
significant only in urban children for underweight and stunting, but not for wasting [22]. This 
divergent mix of significant and non-significant associations observed despite the 
employment of different methodologies by these studies, suggests that dietary diversity is 
associated importantly with child nutritional status, but that the underlying mechanisms are 
complex. 

In that regard, we note that mean DDS is higher in urban than in rural children such that 
some of the potential for a protective effect is already achieved in urban children. There 
might be a threshold for protection from wasting, with DDS above a certain level being of 
diminished importance to health. Our enthusiasm for this explanation is tempered somewhat 
by the fact that on a DDS scale ranging from 0 to 16, the urban/rural difference score is a 
modest 1.04. Nevertheless, Arimond et al. [11] found that for every increase in DDS, there is 
a significant association with child nutritional outcome. 

It is also important to note that our DDS scale places equal weight on all 16 food group 
items, and this may introduce a bias if food group composition varies systematically between 
urban and rural areas, or if food group consumption tends to happen in clusters of food 
groups, that might in turn differ by urban/rural residency. As Arimond and Ruel [2] observed, 
high dietary diversity may be more or less nutritionally meaningful, depending on local diet 
patterns. Thus, if many food groups are given but in very small quantities, the diversity 
scores will have less nutritional meaning [2]. In the context of our study, although urban 
children are slightly advantaged in terms of number of food items eaten over 24-hours, they 
might have received these food items in smaller quantities, while the rural children received 
the food groups available to them in larger quantities. An alternative approach to the study of 
the relationship between DDS and child growth could be to use a statistical method capable 
of identifying underlying patterns in food group consumption. Muthén and Christoffersson 
[34] suggest a method for the simultaneous factor analysis of dichotomous variables in two 
groups, which might work well for the 16 DDS items, and could be one way to tackle the 
problem of understanding food group consumption patterns in various socio-demographic 
groups (e.g., urban versus rural, richest versus poorest, etc.). However analyses in that 
direction were beyond the scope of this paper.  
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There are some limitations associated with our analysis. The DDS score was created using 
DHS data, which does not provide information on the quantity of food consumed or the 
adequacy of nutrient intake. This limitation notwithstanding, previous studies have shown 
that high dietary diversity is associated with adequate nutrient intake 
[2,4,9,10,11,12,13,35,36,37]. Another limitation has to do with the fact that the data are from 
a cross sectional study, and a causal relationship between dietary diversity and child 
nutritional status cannot be established. It is worth noting that the statistical power in the 
rural analysis was greater than in the urban analysis due to sample size differences. This 
affects the width of the confidence intervals around the O.R. estimates. Yet the O.R. for DDS 
in the urban sample is so close to one that we conclude there was no association. Of some 
concern, also, is the use of maternal self-reports of child size at birth, which is the only 
measure of child size available for almost all children, as many births in Ghana do not 
include weighing the new born.  While the DHS reports that maternal self-report of child size 
is a good proxy measure, they do not cite data in support of this assumption [29]. However, 
one study has compared maternal self-report of child birth weight with measured weight, and 
observed no significant differences [38], and another found that self-report birth weights are 
unbiased but less precise than recorded birth weights [39]. 

A potential limitation of our regression analysis is that we could not use instrumental 
variables to address the problem of endogeneity, which could arise if DDS is determined by 
factors that also influence the outcome variable (wasting). Maternal education and 
household wealth index are likely factors that may directly influence the DDS as well as 
children nutritional status. Failure to control for endogeneity can lead to biased coefficient 
estimates [40]. One way to address the problem of endogeneity is the use of instrumental 
variables and two-stage regression methods. To use this method, it is important to identify at 
least one variable that is associated with the DDS but not with wasting. However, none of 
the variables available in DHS data meet this criterion [41]. 

4. CONCLUSION 

Dietary diversity has a modest but statistically significant association with wasting among 
children in rural but not in urban Ghana. Interventions to combat acute malnutrition in rural 
settings should include efforts to promote the consumption of a variety of food groups.  

CONSENT  

Not applicable. 

ETHICAL APPROVAL  

Not applicable. 

COMPETING INTERESTS 

Authors have declared that no competing interests exist. 



British Journal of Medicine & Medical Research, 4(25): 4310-4324, 2014 

4322 

REFERENCES 

1. World Health Organization: Indicators for assessing infant and young child feeding 
practices. Conclusions of a consensus meeting held 6–8 November 2007. 
Washington, DC, USA; 2008. 

2. Arimond M, Ruel MT. Dietary Diversity Is Associated with Child Nutritional Status: 
Evidence from 11 Demographic and Health Surveys. J Nutr. 2004;134:2579-85. 

3. Faber M, Smuts CM, Benade AJS. Dietary intake of primary school children in relation 
to food production in a rural area in KwaZulu-Natal, South Africa. Int J Food Sci Nutr. 
1999;50:57–64. 

4. Hatloy A, Torheim LE, Oshaug A. Food variety—a good indicator of nutritional 
adequacy of the diet? A case study from an urban area of Mali, West Africa. Eur J Clin 
Nutr. 1998;52:891–8. 

5. Onyango A, Koski KG, Tucker KL. Food diversity versus breastfeeding choice in 
determining anthropometric status in rural Kenyan toddlers. Int J Epidemiol. 
1998;27:484–9. 

6. Golden MHN. The nature of nutritional deficiency in relation to growth failure and 
poverty. Acta Paediatr Scand. 1991;374(Suppl):95–110. 

7. Hoddinnott J, Yohannes Y. Dietary diversity as food security indicator. Food and 
Nutrition Technical Assistance (FANTA) Project. Academy for Education and 
Development. Washington, DC; 2002.   

8. Food and Agriculture Organization of the UN (FAO): Food Security”. Policy Brief. June 
2006,Issue 2.  [cited 2013 30.9.13].  
Available from: ftp://ftp.fao.org/es/ESA/policybriefs/pb_02.pdf

9. Lutter CK, Rivera JA. Nutritional Status of Infants and Young Children and 
Characteristics of Their Diets J Nutr. 2003;133:2941S-9S. 

10. Nti CA:  Dietary diversity is associated with nutrient intakes and nutritional status of 
children in Ghana Asian Journal of Medical Sciences. 2011;2:105-9. 

11. Arimond M, Ruel MT. Progress in developing an infant and child feeding index: an 
example using the Ethiopia Demographic and Health Surveys 2000. Washington, D.C: 
International Food Policy Research Institute; 2002.

12. Steyn NP, Nel JH, Nantel G, Kennedy G, Labadarios D. Food variety and dietary 
diversity scores in children: are they good indicators of dietary adequacy. Public 
Health Nutrition. 2005;9(5):644–50. 

13. Kennedy GL, Pedro MR, Seghieri C, Nantel G, Brouwer I. Dietary Diversity Score Is a 
Useful Indicator of Micronutrient Intake in Non-Breast-Feeding Filipino Children. J 
Nutr. 2007;137:472–7. 

14. UNICEF (United Nations Children's Fund): Strategy for improved nutrition of children 
and women in developing countries. UNICEF Policy Review Paper, UNICEF, New 
York; 1990. 

15. Hartley D: Rural Health Disparities, Population Health, and Rural Culture Am J Public 
Health. 2004;94:1675–8. 

16. CSDH Closing the gap in a generation: health equity through action on the social 
determinants of health. Final Report of the Commission on Social Determinants of 
Health. Geneva, World Health Organization; 2008. 

17. David ES, David CS. Urban-Rural Inequality in Living Standards in Africa.  World 
Institute for Development Economics Research (WIDER) Research Paper No. 2004/4. 

18. Smith LC, Ruel MT, Ndiaye A. Why is child malnutrition lower in urban than rural 
children? Evidence from 36 developing countries. World Development. 
2005;33(8):1285–30 



British Journal of Medicine & Medical Research, 4(25): 4310-4324, 2014 

4323 

19. Menon P, Ruel MT, Morris SS. Socio-economic differentials in child stunting are 
consistently larger in urban than rural children: analysis of 10 DHS data sets. Food 
and Nutrition Bulletin. 2000;21(3):282–99. 

20. 43. Srinivasan CS, Zanello G, Shankar B. Rural-urban disparities in child nutrition in 
Bangladesh and Nepal. BMC Public Health. 2013;581(13). 

21. Verheij RA. Explaining urban-rural variation in health: A review of interactions between 
individual and environment. Soc Sci Med. 1996;42(6):923-35. 

22. Hatloy A, Hallund J, Diarra MM, Oshaug A. Food variety, socioeconomic status and 
nutritional status in urban and rural children in Koutiala (Mali), Pub Health Nutr. 
2000;3:57–65. 

23. Fotso JC. Child health inequities in developing countries: differences across urban and 
rural children. International Journal for Equity in Health. 2006;9(5). 

24. Fotso JC. Urban–rural differentials in child malnutrition: Trends and socioeconomic 
correlates in sub-Saharan Africa Health & Place. 2007;13:205–23. 

25. Madise NJ, Matthews Z, Margetts B. Heterogeneity of child nutritional status between 
households: a comparison of six sub-Saharan African countries Population Studies. 
1999;53:331–43. 

26. Tharakan CT, Suchindran CM. Determinants of child malnutrition—an intervention 
model for Botswana Nutrition Research. 1999;19(6):843–60. 

27. Adair LS, Guilkey DK. Age-specific determinants of stunting in Filipino children. 
Journal of Nutrition Education. 1997;127:314–20. 

28. MEASURE DHS. [cited 2013 8.5];  
Available from:  http://www.measuredhs.com/data/available-datasets.cfm

29. Ghana Statistical Service (GSS), Ghana Health Service (GHS), Macro International 
Inc. Demographic and Health Survey 2008 Accra, Ghana: GSS, GHS, and ICF Macro. 
Ghana; 2009. 

30. Ghana Statistical Service: 2010 Population and Housing Census. Summary Report of 
the Final Results. Ghana: Ghana Statistical Service; 2012. 

31. Mittelmark MB, Bull T. Social determinants of rest deprivation amongst Ghanaian 
women: national and urban-rural comparisons with data from a cross-sectional 
nationally representative survey BMC Public Health. 2010;580(10). 

32. Bosu WK, Nsorwah-Nuamah N, Ward PM. A profile of health inequalities in Ghana. 
Ghana Ministry of Health; 2000. 

33. Pallant JA. Step by step guide to data analysis using SPSS program.  SPSS survival 
manual 4th ed. Australia: Allen and Unwin Books; 2010. 

34. Muthen B, Christoffersson A. Simultaneous factor analysis of dichotomous variables in 
several groups. Psychometrika. 1981;46(4):407-19. 

35. Rah JH, Akhter N, Semba RD, de Pee S, Bloem MW, Campbell AA, et al. Low dietary 
diversity is a predictor of child stunting in rural Bangladesh. European Journal of 
Clinical Nutrition. 2010;64(12):1393-8. 

36. Mishra V, Ray R. Dietary Diversity, Food Security and Undernourishment: The 
Vietnamese Evidence. Asian Economic Journal. 2009;23(2):225–47. 

37. Ruel MT. Operationalizing Dietary Diversity: A Review of Measurement Issues and 
Research Priorities. J Nutr. 2003;133:3911S–26S. 

38. Lederman SA, Paxton A. Maternal Reporting of Prepregnancy Weight and Birth 
Outcome: Consistency and Completeness Compared with the Clinical Record. 
Maternal and Child Health Journal. 1998;2(2):123-6.

39. Lumey LH, Stein AD, Ravelli JA. Maternal Recall of Birth weights of Adult Children: 
Validation by Hospital and Well Baby Clinic Records. International Journal of 
Epidemiology. 1994;23(5):1006-12. 



British Journal of Medicine & Medical Research, 4(25): 4310-4324, 2014 

4324 

40. Judge GG, Griffiths WE, Carter HR, Lutkepohl H, Lee TC. The theory and practice of 
econometrics. Wiley, New York, NY; 1985. 

41. Marie T. Ruel MT, Menon P. Child Feeding Practices Are Associated with Child 
Nutritional Status in Latin America: Innovative Uses of the Demographic and Health 
Surveys J. Nutr. 2002;132:1180–1187. 

© 2014 Amugsi et al.; This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited.

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sciencedomain.org/review-history.php?iid=549&id=12&aid=4823 





III





Influence of Childcare practices on nutritional status of Ghanaian children:

a regression analysis of the Ghana Demographic and Health Surveys

Dickson A. Amugsi1*

Email: damugsi2002@yahoo.com

Maurice B. Mittelmark1

Email: Maurice.mittelmark@uib.no

Anna Lartey2

Email: anna.lartey@fao.org

Dennis J. Matanda1

matandajd@gmail.com

Helga B. Urke1

helga.urke@uib.no

1. Department of Health Promotion and Development, University of Bergen, 

Norway

2. Nutrition Division, Economic and Social Department,   Food and 

Agriculture Organization, Rome, Italy 

*Corresponding author: Department of Health Promotion and Development, 

University of Bergen, Christiesgt. 13, 5015, Bergen, Norway. Phone: +4746270992, 

Fax:+4755589887



ABSTRACT

Objectives:

Design:

Setting:

Participants

Results

Conclusions:

Keywords:



Strengths and limitations of this study



Introduction



.



METHODS

Data sources



Outcome variable

Childcare practices (CCP) measurement

.



Other variables used in the analysis

.



Analytical framework andmethods



RESULTS

Characteristics of the sample





Table 1: Characteristics of the sample (N = 1,187), continuous variables

Variables

Mean SD

Child age 19,8 8,55

Child Height for age Z scores (HAZ) 1,09 1,72

Child weight for age Z scores (WAZ) 0,81 1,3

Child weight for height Z scores (WHZ) 0,33 1,49

Maternal age ( in years) 28,18 6,77

Maternal height (in cm) 1,59 0,07

Maternal weight (in cm) 58,17 10,83

No. of children U5 in household 1,88 1.00

No. of ANC visits 1,74 0,53

Number of times child ate solid, semisolid or soft food yesterday 2,59 1,32

Dietary diversity score for child 5,92 3,06

Table 2: Characteristics of the sample (N = 1,187) categorical variables

Characteristics N (%)

Sex of child

Male 600 50,5

Female 587 49,5

Still breastfeeding (yes) 797 67,1

Use of preventive health service

Received BCG (yes) 1120 94,5

Received DPT/Hep B/Influenza 3 (yes) 1037 87,7

Received POLIO 3 (yes) 1013 85,6

Received Measles > = 9 months (yes) 927 86,7



Taking iron pills, sprinkles or syrup (last 7 days) (yes) 343 29,0

Drugs for intestinal parasites (yes) 438 37,2

Anemia level (some anemia) 718 61,5

Empowerment

Participation in decision making

Low participation

343 28,9

Husband justified in beating wife

Less sense of empowerment 267 23,1

Wife justified in refusing sex

Less Empowered 173 15,1

Water and sanitation

Source of drinking water

Unimproved 262 22,2

Type of toilet facilities

Unimproved 557 47,3

Disposal of youngest child stool

inappropriate disposal practice 740 62,6

Religion

Christian 802 67,7

Other religions 383 32,3

Place of residence

Urban 394 33,1

Rural 793 66,9

Bivariate analysis of the association between CCP and HAZ

P



Multivariate analysis of the determinants of child nutritional status
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of planned behaviour in Ethiopian context. 

 Melesse, Fantu, Dr. philos. The more intelligent and  sensitive child  (MISC) 
mediational intervention in an Ethiopian context: An 
evaluation study. 

 Råheim, Målfrid, Dr. philos. Kvinners kroppserfaring og livssammenheng. En 
fenomenologisk – hermeneutisk studie av friske kvinner 
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