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Abstract 

Inappropriate infant and young child feeding (IYCF) practices are one of the major causes of 

undernutrition, morbidity and mortality among young children in Tanzania and the risk factors 

associated with inappropriate IYCF practices remain unclear. This information is therefore, vital 

to identify those at risk of poor feeding practices and who need to be targeted for interventions 

to improve IYCF practices in Tanzania. The main objective of this thesis was to describe the 

prevalence of the new World Health Organization IYCF indicators and identify factors 

associated with inappropriate breastfeeding and complementary feeding practices among 

children aged 0-23 months in Tanzania. The thesis also compared the trends of key 

breastfeeding indicators from 1999 to 2010 and complementary feeding indicators from 2004-

05 to 2010. This thesis was a secondary analysis of cross-sectional data from the 1999 Tanzania 

Reproductive and Child Health Survey, the 2004-05 and 2010 Tanzania Demographic and 

Health Surveys. These surveys used a multi-stage cluster sample of 3,826 households in 1999, 

10,312 in 2004-05 and 10,300 in 2010 from eight geographic zones in Tanzania. The sample 

consisted of 7,603 infants aged 0-23 months (Chapter 2). 

Results from the analysis of breastfeeding data in Chapter 3 showed that breastfeeding is 

universal in Tanzania as almost all mothers (98%) breastfed their children as reported in the 

three surveys. However, breastfeeding was initiated within the first hour of birth in 59.0% of 

mothers in 2004-05 but reduced to 46.1% in 2010. In infants aged 0-5 months the prevalence of 

exclusive breastfeeding was 31.8% in 1999 and increased to 41.3% in 2004-05 and further 

improved to 49.9% in 2010. The proportion of infants aged 0-5 months who were 

“predominantly breastfed” declined from 59.8% in 1999 to 16.8% in 2010. Most mothers 

(>91.0%) breastfeed up to 1 year in all surveys, but the proportion decreased to 57.2% , 55.5% 

and 51.1% at 2 years of age in 1999, 2004-05 and 2010 respectively. The most consistent 

determinants of suboptimal breastfeeding (delayed initiation of breastfeeding within one hour of 

birth; non-exclusive breastfeeding and predominant breastfeeding) included young maternal age 
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(< 25 years), lower maternal education, maternal employment, home delivery, inadequate care 

during and after birth and poor economic status. 

Chapter 4 presents the findings for the analysis of complementary feeding practices based on 

data from the 2004-05 and 2010 Tanzania Demographic and Health Surveys because 

information on complementary feeding practices (i.e. type of foods and frequency of feeding) 

was not collected in the 1999 survey.  It was found that the majority of infants aged 6-8 months 

were reported to receive soft, semi-solid or solid foods, and the proportion increased from 

79.6% in 2004-05 to 92.3% in 2010. However very few children aged 6-23 months met the 

minimum requirements for indicators for dietary diversity, meal frequency and acceptable diet. 

The prevalence of minimum dietary diversity showed slight decrease from 39.5% in 2004-05 to 

38.0% in 2010, whereas minimum meal frequency and acceptable diet showed significant 

decline from 45.0% and 18.5% in 2004-05 to 34.7% and 13.4% in 2010 respectively. Lower 

parental education, poor household economic status, absence of postnatal check-ups after 

delivery, young child age and rural residence were significant and consistent risk factors 

associated with inappropriate complementary feeding practices in Tanzania. 

Based on the above findings, this thesis concluded that levels of breastfeeding and 

complementary feeding indicators are below national targets of 80% placing millions of 

children at risk of childhood malnutrition associated with inappropriate feeding (Chapter 6). 

Tanzania has made significant improvement regarding feeding indicators such as exclusive 

breastfeeding under six months, continued breastfeeding up to 1 year and introduction of 

complementary foods at 6-8 months from 1999 to 2010. However, there was significant decline 

in the prevalence of the indicators for early initiation of breastfeeding within one hour after 

birth, continued breastfeeding up to two years, minimum dietary diversity, minimum meal 

frequency and minimum acceptable diet from 2004-05 to 2010. These findings highlight the 

need for effective national level nutrition programmes to enhance breastfeeding and 

complementary feeding practices and with a focus on the target groups with sub-optimal 
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practices- including young uneducated mothers and carers with young children who lacked 

postnatal contacts with health workers, those from poor families and residing in the rural areas. 
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Chapter 1 Introduction and Literature review 

This Chapter provides background information and a review of the literature on prevalence and 

individual-, household-, and community-level factors influencing breastfeeding and 

complementary feeding practices among children aged 0-23 months. The Chapter begins with a 

rationale for infant feeding for optimal child health and survival starting with breastfeeding 

indicators and followed by complementary feeding indicators. The risk factors associated with 

suboptimal breastfeeding and complementary feeding practices are also described. The 

overview of literature is also provided which outlines the study rationale and aims. The thesis 

outline is provided at the end of this Chapter. 

1.1 Infant and Young Child Feeding Practices 

Infant and young child feeding (IYCF) practices, comprising of both breastfeeding and 

complementary feeding, rank among the most effective means to improve nutritional status and 

the survival of a child. About 35% of the under-five child mortality and 11% of the total global 

disease burden are due to undernutrition (1), with approximately 40% of these deaths occurring 

in developing countries including Sub Saharan Africa (2). Over 130, 000 estimated deaths that 

occur every year among children aged under five years in Tanzania (3) are due to poor feeding 

practices (4). Poor feeding practices in infancy and childhood result in undernutrition, 

contribute to impaired cognitive and social development, poor school performance and reduced 

productivity in later life (5). 

The level of child undernutrition remains unacceptable throughout the world (6). It is estimated 

that, more than 195 million children under five years of age in developing countries are 

chronically undernourished (stunted), with 90 per cent of these children living in Africa and 

Asia (2). Although stunting is prevalent in these two regions, many children under five years are 

affected by stunting in Africa (40%) compared to Asia (36%) (2). The level of childhood 

undernutrition varies across Africa, with a regional average of 40% of children under five years 

of age being stunted and 13% are wasted (7). Recent estimates from the 2010 Tanzania 
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Demographic and Heath Survey (TDHS) shows that 41% of under- five children are stunted, 

16% are underweight, and 59% are anaemic (8). Therefore promotion of appropriate infant 

feeding practices especially in the first 24 months is vital in Tanzania. 

Infant and young child feeding practices are multidimensional and age specific. The period 

between birth and 2 years is widely recognized as a critical period because of the need for 

appropriate nutrition to support the rapid rate of physical growth and brain development (5). 

The nutritional needs of infants can be met through breastfeeding from birth up to six months of 

age and thereafter there is a need for other foods to provide additional energy and nutrients  to 

support growth and development (6, 9). Apart from breast milk, other milk formulas are also 

used to provide nutritional needs for infants who are not breastfed (9).Thus, promotion of 

appropriate infant and young child feeding practices is fundamental to achieve a child’s 

nutritional needs for optimal growth and development and consequently reducing child 

undernutrition and mortality (2). 

The World Health Organization (WHO) (10, 11) recommends that all infants should be initiated 

with breastfeeding within one hour of birth and exclusively breastfed from birth until 6 months 

of life. Thereafter, infants should be introduced to nutritionally adequate and safe 

complementary foods with continued breastfeeding up to two years or beyond. These 

recommendations comply with the global strategy to improve infant and young feeding 

practices. The Global strategy for infant and young child feeding emphasized the need for 

comprehensive national policies on IYCF, ensuring that all health services protect, promote and 

support appropriate breastfeeding and complementary feeding practices (6). Some of the 

policies recommended include implementation of the International Code of Marketing of Breast 

milk substitutes, the Baby Friendly Hospital Initiative (BFHI), and the Maternity protection. 

The International Code of Marketing of Breast milk substitutes provide guidelines for the 

marketing of breast milk substitutes and use of bottles (12). The BFHI is a worldwide 

programme that supports optimal breastfeeding practices. The programme was launched by the 

World Health Organization and UNICEF in 1991 (13, 14), following the adoption of the 
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Innocent Declaration on breastfeeding promotion in 1990 (15) .The BFHI is a global effort to 

ensure that all maternity became centres for protecting, promoting and supporting breastfeeding, 

in accordance with the International Code of Marketing of Breast milk Substitutes (12). The 

BFHI also aims to increase the numbers of infants who are exclusively breastfed worldwide, as 

a goal that could contribute to reduction of millions of child deaths every year (16).  

In response to global recommendation, Tanzania has implemented a number of different 

initiatives to improve IYCF practices, such as the National Strategy and Implementation Plan on 

Infant and Young Child Nutrition, the Baby Friendly Hospital Initiatives (BFHI), and training 

programmes for health workers on infant and young child feeding counselling skills (17). For 

example, the BFHI was introduced in 1992 with the aim of improving the quality of health care 

that are provided and reducing morbidity and mortality among women and children. A number 

of activities have been conducted to ensure the aim of BFHI is met in the country. These include 

training of trainers and counsellors in lactation management and infant feeding in the context of 

HIV; creation of BFHI assessors both at national/regional and district levels; development of 

training manuals and counsellors job aids; establishing the National Regulation of Breast-milk 

substitutes and maternity protection act (4, 17). Despite these efforts,  rates of breastfeeding 

(BF) and complementary feeding (CF) indicators remain suboptimal in Tanzania as in many 

other low and middle-income countries (18) highlighting a need to identify and explore factors 

that can aid in recognizing the individuals or the population groups at risk of having suboptimal 

IYCF practices.  

1.2 Breastfeeding practices 

1.2.1 Definitions of breastfeeding practices and indicators 

Breastfeeding (BF) is the feeding of an infant or young child with breast milk direct from the 

breast or expressed (19) and breastfeeding practices refer to the practices to be followed in 

breastfeeding a baby (20). The World Health Organization (WHO) (21) and the American 

Academy of Pediatrics (AAP) (22), recommend breastfeeding as the preferred method of 

feeding a baby because of its health benefits to both the child and mother. For the baby 0-5 
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months of age, breast milk provides almost all the necessary nutrients to meet growth needs (23) 

and several immunological factors to protect against infections and reduce mortality (23-25). 

Optimal breastfeeding is effective in protecting infants from common childhood illnesses such 

as diarrhoea, pneumonia and other respiratory infections (26-28), the primary causes of child 

mortality worldwide (29).  

The health benefits for breastfeeding mothers include lactation amenorrhea, early involution of 

the uterus, and enhanced bonding between  mother and infant (23). Breastfeeding is less 

expensive than breast milk substitutes (23) from an economic perspective. In addition, breast 

milk is readily available at any hour of the day or night (22), and remains an important food 

until the children are two years (30). In light of these benefits, the new WHO infant feeding 

guidelines (6) recommend that infants should be initiated early on breastfeeding within one hour 

after birth; be exclusively breastfed from birth until 6 months of life; and to continue with 

breastfeeding for up to 2 years or beyond to achieve optimal growth and development of infants. 

The WHO has developed two guidelines of indicators for assessing infant and young child 

feeding practices. The main purpose of developing these indicators was to have a common set of 

measures to assess IYCF practices, which can be used to collect data to evaluate the progress of 

promotional programmes. The first guideline was published in 1991 and it provided a set of 

indicators for assessing breastfeeding practices (see Table1:1 below) and only one indicator for 

complementary feeding i.e. the timely complementary feeding rate. This indicator provided 

information about whether complementary foods were consumed, but not about the quality or 

quantity of those foods. In response to concerns about lack of adequate indicators of 

complementary feeding, in 2002 WHO began a process to review and develop indicators of 

complementary feeding practices, which were validated in 2004 to reflect dietary quality and 

quantity, using existing data sets from 10 different sites in developing countries. The 

development of these indicators were finalised and in 2008, WHO published the new guideline 

with fifteen indicators (eight core and seven optional) which are currently being used to assess 

infant and young child feeding practices (10). 
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The core list includes new indicators for dietary diversity, feeding frequency and minimum 

acceptable diet among children aged 6-23 months. The new guidelines also provide additional 

information such as the acceptance of Oral Rehydration Solution (ORS) in the exclusive 

breastfeeding category. There was also some updated information on the criteria for inclusion in 

infants age e.g. exclusive breastfeeding is currently recommended for 6 months which was 

changed from 4 months. Similarly, introduction to complementary foods is now recommended 

to start at 6-8 months instead of 4-6 months. The changes in age group were also made on other 

indicators like early initiation of breastfeeding within one hour of birth; ever breastfed rate and 

bottle feeding (Table1:1). Some optional indicators in the 1991 guidelines (e.g. early initiation 

of breastfeeding within one hour of birth) are currently recommended as key indicators due to 

its protective effects against gastrointestinal infections (31) and reduction in the risk of neonatal 

deaths (1). More information regarding the guideline for assessing infant and young child 

feeding are outlined in the WHO documents (10, 11, 21). 
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Table1:1 Definition of infant and young child feeding indicators according to World Health Organization in 1991 and 2008 

Indicator 1991 guideline  2008 guideline  

Early initiation of breastfeeding**  Proportion of infants <12 months who first 

suckled within one hour of birth. 

Proportion of children born in the last 24 months who were put 

to the breast within one hour of birth. 

Ever breastfed rate Proportion of infants <12 months who were 

ever breastfed. 

Proportion of children born in the last 24 months who were 

ever breastfed. 

Exclusive breastfeeding ** Proportion of infants <4 months who are fed 

exclusively on breast milk 

Proportion of infants 0-5 months of age who are fed 

exclusively with breast milk. 

Predominant breastfeeding* Proportion of infants <4 months whose main 

source of nourishment is breast milk but 

receive other fluids. 

Proportion of infants 0-5 months of age who receive breast 

milk as the predominant source of nourishment but also receive 

other fluids except non-human milk and food-based fluids. 

Introduction of complementary foods** Proportion of infants 6-9 months who are 

receiving complementary foods in addition to 

breast milk. 

Proportion of infants 6-8 months of age who receive soft, semi-

solid or solid foods. 

Minimum dietary diversity**  Proportion of children 6-23 months of age who receive foods 

from 4 or more food groups 

Minimum meal frequency**  Proportion of breastfed and non-breastfed children 6-23 months 

of age who receive soft, semi-solid or solid foods but including 

milk feeds for non-breastfed children) the minimum number of 

times or more. 
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Minimum acceptable diet**  Proportion of children 6-23 months of age who receive a 

minimum acceptable diet apart from breast milk. 

Continued breastfeeding at 1 year** Proportion of children 12-15 months who are 

breastfed. 

Proportion of children 12-15 months of age who are fed breast 

milk. 

Continued breastfeeding at 2 years* Proportion of children 20-23 months who are 

breastfed. 

Proportion of children 20-23 months of age who are fed breast 

milk. 

Bottle feeding* Proportion of infants <12 months who are 

receiving any food or drink from a bottle. 

Proportion of children 0-23 months of age who are fed with 

bottle. 

Consumption of iron-rich or iron-fortified 

foods** 

 Proportion of children 6-23 months of age who receive an iron-

rich food or iron-fortified food that is designed for infants and 

young children, or that is fortified in the home. 

Age-appropriate breastfeeding  Proportion of children 0-23 months of age who are 

appropriately breastfed. 

Exclusive breastfeeding rate by mothers Proportion of infants up to 4 months who are 

exclusively breastfed by their natural mother 

 

Note: * refers to core indicator in 1991 guideline and ** refers to core indicator in 2008 guideline 
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1.2.2 Early initiation of breastfeeding 

“Early initiation of breastfeeding within one hour of birth” refers to the process of putting a 

newborn baby on breast immediately after birth. Early initiation of breastfeeding within one 

hour of birth is vital as it facilitates emotional bonding of the mother and the baby (5) , 

determines the successful establishment of breastfeeding (5), and has a positive impact on 

duration of exclusive breastfeeding (32). 

Furthermore, early initiation of breastfeeding within one hour protects the newborn from 

acquiring infection and reduces mortality in the newborn (33). A large cohort study undertaken 

in rural Ghana concluded that 22% of neonatal deaths could be prevented if all infants could be 

put to the breast within the first hour of birth (34). Similarly, a reduction of child deaths from 13 

million globally in 1990 to 8.8 million in 2008 have been noted as partly due to the adoption of 

basic health interventions such as early initiation of breastfeeding (35).  

In spite of these benefits, in many developing countries early initiation of breastfeeding rates 

were still unsatisfactory as compared to developed countries. The rates of early initiation of 

breastfeeding within one hour of birth in developed countries are high and range from 75% in 

United States (36) to 92% in Australia (37). In contrast only one third of mothers initiated 

breastfeeding within the recommended first hour of birth in developing countries (38). 

According to Dibley et al (39) rates of timely initiation of breastfeeding among infants in some 

developing countries varied from 32% in Indonesia to 46% in Timor-Leste. Data from Pakistan 

revealed that early initiation of breastfeeding rate was only 27.2% for all newborns in 2007 (40). 

In most Sub-Saharan African countries levels of early initiation of breastfeeding within one 

hour of birth were below 60 per cent (11). 

Early initiation of breastfeeding within one after birth is one of strategy being promoted in 

Tanzania (4) for reducing under-five mortality rate in order to achieve the fourth Millennium 

Development Goal (MDG) by 2015 (41). Recent data shows that breastfeeding was universal in 

Tanzania (8). However, only 46.1% of infants were breastfed within one hour of birth (8), 
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which is below the national target of 80% for reducing infant mortality rate. Improved health 

care delivery systems and adequate health support such as breastfeeding counselling services to 

mothers could be the possible reason for higher early initiation of breastfeeding rates in many 

developed countries compared to inadequate health services in many developing countries. 

1.2.3 Exclusive breastfeeding (EBF) 

“Exclusive breastfeeding” means feeding infants only breast milk from the mother (either 

directly or expressed) and no other liquids or solids with the exception of Oral Rehydration 

Solution (ORS), drops of syrup consisting of vitamins, mineral supplements or medicine 

prescribed by a medical doctor (10). WHO (6) made a global recommendation that all infants 

should be exclusively breastfed for the first six months of life to achieve optimal growth, 

development and health (6). Thereafter, to meet their evolving nutritional requirements, infants 

should receive nutritionally adequate and safe complementary foods while breastfeeding 

continues for up to 24 months or beyond. The current recommendation to continue exclusive 

breastfeeding from birth up to 6 months as opposed to the previous recommendation for 

exclusive breastfeeding (EBF) up to 4 months was based on scientific evidence showing that, 

exclusive breastfeeding up to 6 months has the largest potential impact on reducing mortality 

from the two biggest contributors of infant deaths:- diarrhoea and pneumonia (1). 

Benefits of exclusive EBF for 6 months compared to partial or non-exclusive breastfeeding have 

been extensively documented worldwide (1, 31, 42). Exclusive breastfeeding during the first 6 

months of life reduces morbidity and mortality among infants and young children (1, 31, 42). 

Furthermore, it has been established that the deaths of 10% to 15% of children under 5 years of 

age in resource-poor countries could be prevented through EBF alone (1).  

A recent analysis of maternal and child undernutrition in developing countries by Black et al (1) 

established that non-exclusive breastfeeding in the first 6 months of life results in 1.4 million 

deaths and 10% of disease burden in children younger than 5 years of age. Furthermore, Black 

et al (1) found that the relative risks of all-cause mortality and pneumonia incidence were 
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significantly higher for non-exclusively breastfed infants. In addition, the study conducted by 

Kulwa et al (43) in Dar es Salaam region concluded that, most stunted children (88%) were not 

exclusively breastfed for the first 6 months. A pooled analysis by the WHO Collaborative Study 

Team (44) found that the risk of death from diarrhoea among partially breastfed infants aged 0–

6 months was 8.6 times higher compared to the risk for exclusively breastfed children. For those 

who received milk formulas, the risk of death was 25 times higher than those who were 

exclusively breastfed (45).  

Despite the benefits conferred by breastfeeding, “exclusive breastfeeding for 6 months” as 

recommended by WHO (6) is still not widely practiced. The rates of EBF at 6 months are low in 

both developed and developing countries. The global rate of exclusive breastfeeding infants 

under 6 months of age is estimated to be less than 40% (29) and only 39% of  infants in the 

developing world were exclusively breastfed (2). Despite high rates of initiation of BF, EBF 

rates at 6 months in many developed countries were also very low. For example, only 12%, 7% 

and 14% of all infants aged 0-5 months were exclusively breastfed in United States (36), United 

Kingdom (46) and Australia (37) respectively. 

According to UNICEF (2), the percentage of infants aged 0-5 months who were exclusively 

breastfed in Sub-Saharan Africa was only 30% which falls below the 90% target which is 

associated with reduction of 10% of under-five mortality rate in developing countries (31). In 

Tanzania, EBF among infants under 6 months was 50% (8). Although this rate seems to be 

better than the rates for other countries given above, this rate is still below the national target of 

90% (4). Further, data also indicated that younger infants (<2 months) are more likely to be 

exclusively breastfed than those aged 4 to 5 months in Tanzania (70% vs. 13%) (8). 

The practice of exclusive breastfeeding has been documented to vary across geographical 

regions of Tanzania. Poggensee et al (47) found EBF was inadequate in South Western 

Tanzania, as only 19% of all infants aged 0-5 months were exclusively breastfed. In a cross-

sectional study of children under 3 years Kulwa et al (43) found that, the rate of EBF was very 



14 

low (9%) in urban Dar es Salaam region. Other studies  in Igunga and Mbulu districts revealed 

that EBF was only practiced for the first two to four months respectively (48, 49). Similarly, 

Shirima et al (50) reported that EBF was not widely practiced in either the rural or urban areas 

of Morogoro region, suggesting that many infants were introduced to solid foods early before 6 

months of age because mothers reported to have insufficient milk and they perceived that the 

nutritional needs of infants would not be met by breast milk alone.  

1.2.4 Predominantly breastfeeding 

“Predominantly breastfeeding” as defined by WHO (10) refers to practice of feeding infants 

with breast milk as their predominant source of nourishment and also the giving of other fluids 

such as plain water, glucose water, fruit juice, tea, Oral Rehydration Solutions (ORS) and drops 

or syrup of vitamin and/or mineral supplements (10). Giovannini et al (51) recently reported that 

breastfeeding with supplementation of glucose water before 6 months of age was associated 

with short duration of breastfeeding in Italy. Further predominant breastfeeding is not the best 

breastfeeding practice for children 0-5 months compared to exclusive breastfeeding as it is less 

effective in protection against infections which contribute to infant’s mortality. According to 

Black et al (1) the relative risk of diarrhoea and pneumonia mortality among infants in 

developing countries were 2.3 to 3.1 higher for predominantly breastfed infants than those being 

exclusively breastfed during the first 6 months. The practice of predominant breastfeeding has 

been also found to be associated with increased risk of diarrhoeal infections in Peru and 

Zimbabwe (52, 53), which could be due to poor preparation of fluids like fruit juice and milk 

formula under unhygienic conditions.  

Despite these limitations, predominant breastfeeding is widely practiced in many countries. For 

example, in Italy about 43% of infants under 6 months were predominantly breastfed (51).The 

proportion of children aged 0-23 months who were introduced to breast milk substitute before 6 

months in New South Wales Australia during 2007-2008 was 54.4% (54). Estimate showed 

that, most of the infants in developing countries were predominantly breastfed and the highest 

prevalence (above 70%) were observed in Chad, Niger, Nigeria, Burkina Faso, Cameroon, 
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Congo Brazzaville, Kenya and Viet Nam (11). The rate of predominantly breastfeeding in 

Tanzania was approximately 23% in 2005 (55) but reduced to 16% in 2010 (8). However, these 

rates are still above the national target of 10% that is aimed to of reduce infant mortality rates. 

1.2.5 Factors affecting breastfeeding practices 

Breastfeeding has been found to be influenced by many factors such as individual, household, 

community, socio-cultural attributes, perceptions, attitudes and behaviours.  The aim of thesis 

was to determine the individual, household and community-level factors affecting breastfeeding 

and complementary feeding practices. Therefore, the present chapter focused on the literature 

for individual-, household- and community-level factors affecting breastfeeding practices. Table 

1:2 shows the summary of individual-, household-, and community-level factors that has been 

reported to affect early initiation and exclusive breastfeeding practices. 

Table 1:2: Summary of factors that affect breastfeeding practices 

Individual-level factors Household-level factors 

Community-level 

factors 

Maternal young and old age  Household wealth index Area of residence 

Marital status 

 

Regional differences 

Level of education 

 

 

Maternal work 

 

 

Lack of antenatal services 

 

 

Parity 

 

 

Infant's gender  

 

 

Place of delivery 

 

 

Caesarean delivery 

 

 

Unprofessional delivery assistance 

 

 

 

1.2.5.1 Individual-level factors influencing breastfeeding practices 

The individual-level factors that influence breastfeeding practices (“Early initiation of 

breastfeeding” and “Exclusive breastfeeding”) are well established and include maternal age, 

maternal level of education, marital status, maternal work status, antenatal visits, place of 

delivery, mode of birth delivery, maternal nutritional status (as measured by Body Mass Index 

(BMI), infants gender and parity.  
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Maternal age 

Maternal age has been well documented as a strong individual factor that influences early 

initiation of breastfeeding and exclusive breastfeeding (56-61). A prospective study of 

determinants of breastfeeding in Athens Greece found that young mothers (<25 years) were less 

likely to initiate breastfeeding within one hour of birth (62). Similarly, researchers found that 

the odds of exclusive breastfeeding increased with maternal age (56, 58, 63), but the rate of 

exclusive breastfeeding (EBF) in these studies were for infants aged less than 4 months only in 

Canada, Norway and Italy. Researchers in Bangladesh and Philippines found that increasing 

maternal age of 30 years or above was a risk factor for non-exclusive breastfeeding in the first 6 

months of an infant life (59, 60).  

However, the opposite association was reported in Ghana by Solomon (64) in that mothers aged 

between 30 and 35 years were more likely to exclusive breastfeed their infants during the first 6 

months than younger mothers. In addition, both younger (<25 years) and older (>36 years) 

maternal age were found to be negatively associated with exclusive breastfeeding in Nigeria 

(65). Literature suggests that older mothers are more likely to breastfeed their infants in the 

same way that they fed other siblings (66). Lack of experience and inadequate knowledge to 

breastfeed might be the possible reason for young mothers not to manage to comply with EBF 

during the first 6 months (67) This suggests that maternal age is a strong predictor of 

breastfeeding practices and it is important to understand which group of mothers in Tanzania 

(young or older) do have poor breastfeeding practices since the findings from studies in other 

countries are not consistency in terms of direction of the impact of maternal age on BF 

practices.  

Maternal education 

The influence of maternal level of education on initiation of breastfeeding and exclusive 

breastfeeding has been well established in both developing and developed countries. In a 

prospective study of determinants of breastfeeding in Athens Greece and Netherlands, 
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Theofilogiannakou et al (62) and Rossem et al (68) found that mothers with collage/university 

education level had higher probability to initiate breastfeeding within one hour of birth than 

those with primary school education . Findings from a cross-sectional study of 2383 mothers 

with infants aged 0-5 months carried out in Norway showed that exclusive breastfeeding was 

more frequent among mothers who completed tertiary or collage education compared to those 

with primary school education only (56% vs. 27%) (56). 

Venancio and Monteiro (69) also found a positive correlation between exclusive breastfeeding 

rate and higher level of maternal education (secondary and tertiary levels) in their study on 

individual and contextual determinants of exclusive breastfeeding in Brazil. They found that the 

odds of exclusive breastfeeding under 6 months were 2 times higher for infants of mothers with 

complete secondary and tertiary education than infants of mothers with incomplete primary 

education. 

Studies in developing countries have however, shown contradictory results regarding influence 

of maternal education on exclusive breastfeeding. Higher level of maternal education was 

observed to be positively associated with exclusive breastfeeding in some Asian and African 

countries like Bangladesh, Timor-Leste, Vietnam, Cambodia, Botswana, Ghana and Nigeria 

(59, 64, 65, 70-73). Conversely, Tan K (74), Alemayehu et al (75) and Chudasama et al (76) 

found negative association between higher level of education and exclusive breastfeeding 

practices in Malaysia, India and Ethiopia. These studies reported that mothers with lower level 

of education have higher rates of exclusive breastfeeding than mothers with higher level of 

education. The reason thought was when women are better educated, the opportunity for 

employment is eminent and thus the opportunity to stay home and practice EBF is compromised 

(75). Interestingly, maternal education did not show any significant association on exclusive 

breastfeeding in other cross-sectional studies despite the fact that this variable was adjusted with 

other confounders such as maternal age, place of delivery and employment status (77-79). 



18 

Marital status 

Marital status is another individual-level variable found to influence breastfeeding. This factor 

revealed inconsistent findings from both developed and developing countries. According to 

Collen and Pinelli (80), married women across Canada, the United States, Europe and Australia 

had a higher incidence of breastfeeding initiation immediately after delivery. A qualitative study 

of 2383 Norwegian infants aged 6 months (56) indicated that cohabitants/ non-married women 

were less likely to exclusive breastfeed their infants in the first 4 months than married mothers. 

In contrast mothers who were not married in Ethiopia were 2 times more likely to exclusively 

breastfeed their infants for the period of 6 months than married women (75). Despite being 

adjusted with other potential confounders, marital status did not indicate a significant influence 

on exclusive breastfeeding in other studies conducted in Botswana and Nigeria (65, 77). 

However, it has been suggested that women who are not married have inadequate support from 

families or communities, which causes poor infant feeding practices (74, 81). Thus provision of 

infant feeding support to all mothers remains critical (6, 82). 

Maternal working status 

For many working women, employment is essential for the economic survival of their families 

while they also fulfil their role of providing nutrition to their babies through breastfeeding. 

However, maternal working status is a critical variable with strong influence on breastfeeding 

practices. Worldwide, investigations reveal that maternal work outside the home is a strong 

predictor of breastfeeding success. Data from Organization for Economic Co-operation and 

Development (OECD) countries indicate that return to work is a main reason why some mothers 

never start breastfeeding or only breastfeed for short duration (83). Many mothers in United 

States (U.S) stop breastfeeding as soon as they return to paid work (84). Further, Dibley et al 

(39) determined that working mothers in East and Southeast Asia were less likely to fully 

exclusive breastfeed up to 6 months because of the demand to return back to work after 

maternity leave.  
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Researchers in Africa have also demonstrated a similar association where the prevalence of EBF 

at 6 months was significantly higher among infants of unemployed than those of employed 

mothers (64, 85). In a cross-sectional study among 444 working mothers in Nairobi Kenya, 

Lakati et al (85) found that the rate of EBF was only 13% at 3 months because that was the 

period when working mothers had maternity leave. Women in the African culture including 

Tanzania are thought to be the primary child-care providers in the home while men will 

participate in various activities outside home to ensure they provide adequate income to meet 

their family needs such as food, clothing and medical services for all family members (67, 85, 

86). The situation is slightly changing nowadays due to economic hardship and many mothers 

work outside their home engaging in different economic activities to improve their family 

income. This change has made women’s work limiting the time available for childcare 

including breastfeeding (85). The main question for Tanzania today is whether women’s work 

may have a negative or positive impact on infant feeding practice.  

Antenatal visits 

Antenatal contact with health professionals has been recognized as an important factor that 

helps to build confidence of women to establish and sustain breastfeeding. In a cross-sectional 

study conducted in Brazil (87) mothers who got guidance on breastfeeding during pre and post 

natal visits presented higher rates of early initiation of breastfeeding than mothers who did not 

get any counselling. Dibley et al (88) completed a cross-country comparison of selected infant 

feeding indicators and associated factors in four South Asian countries. They consistently found 

higher rates of timely initiation of breastfeeding among mothers who had made some antenatal 

care visits or were seen by a health care provider at home during pregnancy. Few studies have 

established a positive influence of antenatal visits on initiation of breastfeeding in Africa (89, 

90). It appears that antenatal clinic visits are helpful in promoting initiation of BF.  

Similarly, the association between antenatal visits and exclusive breastfeeding has been reported 

worldwide. However, results seem to vary among studies. For example, some studies found 

higher number of antenatal visits made by mothers during pregnancy was significantly 
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associated with non-exclusive breastfeeding in Brazil and Nepal (72, 79, 91), and the opposite 

was true in other countries such as Bangladesh, India, Philippines and Sri Lanka (60). One 

possible reason regarding noncompliance with EBF among mothers who made some antenatal 

clinic visits is that that these women were more educated and might have returned to their jobs 

after maternity leave (79). Data on influence of antenatal visits on exclusive breastfeeding 

practices is lacking in many parts of Africa including Tanzania. 

Place of delivery 

Place of delivery refers to where a mother delivered her children and it ranges from giving birth 

in own home, home of traditional birth attendant, and health facilities of different levels. The 

association between place of delivery and breastfeeding practices has been documented in most 

studies conducted in developing countries (39, 71, 72, 78, 92). For example, a recent study in 

Southeast Asia reported that mothers who delivered their babies at health facilities had higher 

odds of early initiation of BF than those mothers who delivered their babies at home (88). 

Furthermore, results from a number of cross-sectional studies in India, Ghana and Malawi (71, 

72, 78, 92) do suggest that hospital delivery favours exclusive breastfeeding and this could be 

due to the fact that mothers who gave birth at health facilities made some antenatal clinic visits 

during pregnancy and got some appropriate breastfeeding information from antenatal care staff 

(77). The association of place of delivery and initiation and exclusive breastfeeding from birth 

up to 6 months of infant’s life has not been established in Tanzania. However, this factor is 

critical to consider as most of deliveries (53%) take place at home in Tanzania (8, 55). 

Caesarean delivery 

Mother’s who deliver by caesarean section might encounter difficulties to initiate breastfeeding 

during the first hour of delivery if they do not get adequate support from health workers (93). 

The negative association between caesarean delivery and poor breastfeeding practices has been 

well documented in both developed and developing countries. In a cross-sectional survey of 
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2669 mothers in Western Australia, Hauck et al (94) revealed that caesarean birth was 

independent predictor of non-exclusive breastfeeding at 9 weeks after hospital discharge.  

Furthermore, findings from a multilevel analysis of factors influencing breastfeeding practices 

in Asia showed that caesarean delivery was a consistent factor negatively associated with early 

initiation of breastfeeding in India, Nepal and Sri Lanka (88). Also in 2008, Nakao et al (95) 

showed that full breastfeeding infants to four months of age was affected by caesarean section 

in Japan. Few studies have confirmed negative influence of caesarean delivery on exclusive 

breastfeeding practices during the first 6 months of infant’s life (60). However, Agho et al (77) 

found no correlation between mode of delivery and breastfeeding in Nigeria, and knowledge 

about the influence of mode of delivery and breastfeeding is lacking in Tanzania.  

Some authors who found negative association between mode of delivery and breastfeeding 

believe that, even with hospital practices with favouring breastfeeding practices, birth by 

caesarean section is a significant barrier that inhibits breastfeeding within one hour of life (96, 

97). However, evidence shows that breastfeeding can be initiated immediately even after a 

caesarean delivery as long as the mother is supported to start breastfeeding as early as possible 

(98). This factor could be challenging especially in health facilities with a shortage of health 

workers and those with inadequate skills to support mothers including post caesarean mothers to 

establish timely initiation of breastfeeding immediately after birth. Currently more than 7% of 

Tanzania women (8) deliver by caesarean, necessitating the need for studies to determine the 

relationships between mode of delivery and breastfeeding outcomes. 

Type of delivery assistant 

The assistance that mothers get during labour depends on place of delivery and can influence 

breastfeeding practices (59, 77-79). For example, if delivery takes place in hospital/health 

facility, mothers are assisted by trained health professionals, unlike home delivery where most 

mothers are supported by either Traditional Birth Attendants (TBA) or untrained persons (friend 

or relative) in most developing countries in Asia and Africa. This aspect is of concern especially 
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in resource-poor countries like Tanzania where most births are attended by TBAs and relatives 

or friends. 

In exploring the determinants of infant and young child feeding practices in Bangladesh, 

Mihrshahi et al (59) reported that mothers who were assisted by TBA or untrained person 

(friend/relative) were more likely not to exclusive breastfeed their infants in the first 4 months. 

Moreover, mothers who were assisted by health professional had significantly higher rates of 

timely initiation of breastfeeding and exclusive breastfeeding than those assisted by TBAs or 

untrained person in India, Nepal and Nigeria (77-79). Inadequate information on breastfeeding 

management such as proper positioning and attachment of infant on breast to establish 

breastfeeding could probably be the possible reasons for poor breastfeeding practices among 

mothers who give birth at home and assisted by their relatives and TBAs. For example, 

Agnarsson and other authors (49) conducted an assessment of infant feeding practices in infants 

aged 0-6 months in rural areas of Igunga district in Tanzania. They reported that none of the 

mothers who reported to be assisted by either their grandmothers or TBAs during delivery 

received any instructions or support regarding positioning of the baby on the breast to initiation 

breastfeeding soon after birth. 

Parity  

Parity means number of birth woman has given. Women who gave birth once are referred to as 

primiparous mother while multiparous mother refers to woman having given birth two or more 

times. The influence of parity on initiation and exclusive breastfeeding practices is not widely 

cited and the results seem to be inconsistent across countries. In the Third National Health and 

Nutrition Examination Survey, Li et al (99) concluded that multiparous women in US were less 

likely to initiate breastfeeding. Studies from Australia showed that primiparous is a risk factor 

for exclusive breastfeeding (94, 100, 101). In these studies, they found that infants of 

primiparous mothers were more likely to be given infant formula (100, 101) and less likely to be 

exclusively breastfed at hospital and in nine weeks postpartum (94). Although primiparous 

mothers have been observed to have poor breastfeeding practices, it would be important to 
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consider that these are mothers of first child and they may have difficulties in establishing and 

sustaining breastfeeding if they lack support (101). Other research studies which have adjusted 

this variable in the model for initiation and exclusive breastfeeding have failed to show 

significant association in South eastern Asia, Nigeria and Ghana (71, 72, 77, 88).  

Maternal nutritional status 

Maternal nutritional status as measured by Body Mass Index (BMI) has been a public health 

concern in many countries due to its impact on women’s decision and ability to breastfeed 

successfully (6, 99). Body Mass Index is a simple index of weight-for-height that is commonly 

used to assess nutritional status of individuals. BMI is defined as the weight in kilograms 

divided by the square of the height in metres (kg/m
2
) (102). The World Health Organization has 

classified BMI for adults into 4 categories: underweight (BMI< 18.50 kg/m
2
), normal weight 

(BMI 18.50-24.99 kg/m
2
), overweight (BMI ≥25.00 -29.99 kg/m

2
) and obesity (BMI ≥30.00 

kg/m
2
) (102). 

There is now substantial evidence linking maternal BMI and poor breastfeeding outcomes. A 

systematic review by Amir and Donath (103) found that obese women were less likely to 

initiate breastfeeding. In 2010 Liu et al (99), compared breastfeeding practices between normal-

weight and obese women in United States. They also found that, obese women were less likely 

to initiate BF (AOR= 0.63, 95% CI 0.52 to 0.94) compared to normal weight women. It has 

been suggested that the negative association between obesity and delay initiation of 

breastfeeding could be due to fact that some obese mothers have complicated labour which 

resulted to caesarean section (104). Belief that breastfeeding could increase postpartum weight 

was found also to be the reason for poor breastfeeding among overweight and obese women 

(105). In contrast, high maternal BMI appears to have no relationship with infant feeding in 

some cultures. For example, indigenous women in Canada with high levels of overweight and 

obesity were observed to have high levels of breastfeeding (80). 
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There is limited research on the association between maternal underweight and breastfeeding 

practices worldwide. Giovannini et al (106) investigated the relationship between low pre-

pregnant BMI and breastfeeding practices among 1272 women in Italy. They found no relation 

between low maternal BMI and initiation of breastfeeding within one hour of birth. Pandey et al 

(79) found that infants of underweight mothers (BMI <18.50 kg/m
2 

) in Nepal had low rates of 

exclusive breastfeeding in the first 6 months of life compared to those infants of normal weight 

mothers. These results were not significant in multivariate analysis an adjusted for other 

potential confounders like maternal age, employment status, household wealth status, and area 

of residence. However, the results predict the link between low maternal BMI and breastfeeding 

practices which need to be further investigated in different populations considering the fact that 

undernutrition is a public health problem in many developing countries.  

For instance, in Tanzania malnutrition among mothers, especially in rural areas, is a common 

phenomenon. The commonest types are underweight and anaemia due to malaria and nutritional 

deficiencies; and iodine deficiency disorders. According to TDHS in 2005, 19 percent of 

women of reproductive age are underweight in Tanzania, and the prevalence of anaemia among 

pregnant and lactating women is 48% (55, 107). 

Infant’s gender 

It has been established that, infants gender is associated with breastfeeding practices especially 

EBF. Being a girl infant seems to be favoured by exclusive breastfeeding than being a boy (56, 

59, 69, 77). In the Norwegian Infant Nutrition Survey, Lande et al (56) found that girls infants 

had significantly higher odds of being exclusively breastfed that boys (p=0.03). Similarly, 

results from a study on determinants of exclusive breastfeeding in Nigeria, Agho et al (77) 

found that female infants were more likely to be exclusively breastfed than male infants 

(AOR=2.13, 95%CI=1.03-4.39). There is no literature on the influence of infant’s gender on 

breastfeeding practices in Tanzania.  
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Some authors (69) discussed the possibility of there being a belief among mothers that boy 

infants have greater nutritional needs, and thus required complementary feeding an earlier age. 

It is therefore necessary to educate mothers that during the first 6 months of life breast milk 

alone is sufficient to provide adequate nutrients to meet optimal growth and development of 

infants regardless of their gender. However, it is important to consider this factor in the African 

culture since some families tend to value a boy child and when women give birth to the desired 

gender they are supported for optimal breastfeeding practices.  

1.2.5.2 Household-level factors associated with breastfeeding practices 

Household wealth index-poor 

It is generally believed that wealth contributes to improved quality of lifestyle in terms of both 

feeding and attainment of better social services such as education and health care. Similarly, the 

household with higher wealth would be likely to provide adequate care and support for lactating 

mothers to have optimal breastfeeding practices. For example, a lactating mother from a 

household with higher wealth is likely to be provided with adequate nutritious foods which in 

turn enable her to produce sufficient breast milk for her infant. However, this might not 

guarantee good breastfeeding among mothers from households with higher wealth index since 

studies have indicated inconsistent association between household wealth and breastfeeding 

practices. 

Mihrshahi et al (59) found that mothers from wealthier households in Bangladesh had higher 

rates of timely initiation of breastfeeding than those from poor households. It has also been 

reported that infants of mothers from wealthier households were less likely to be exclusively 

breastfed than those from poorest families in Timor-Leste and India (70, 88). Conversely, 

infants from poorest households in Nigeria were less likely to EBF compared to infants from 

middle-level (AOR=2.45, 95% CI=1.06-5.68) and wealthiest households (AOR=1.15, 95% CI-

0.28-6.69) (77).The association between household wealth and breastfeeding practices has not 

been documented in Tanzania.  
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1.2.5.3 Community-level factors associated with breastfeeding practices 

Community level factors that have been found to be associated with breastfeeding (BF) 

practices include area of residence and geographical/ecological zones (88, 108). 

Area of residence 

Available literature indicates inconsistent results regarding the association between area of 

residence and breastfeeding practices. In a cross-country comparison of selected factors 

associated with feeding practices, researchers (88) found that living in urban areas was a risk 

factor for lower rates of timely initiation of breastfeeding in Bangladesh and lower exclusive 

breastfeeding in India. In contrast, other investigators (70) revealed that mothers who lived in 

the rural west region of Sri Lanka were significantly less likely to exclusive breastfeed than 

those from urban areas in Timor-Leste (OR=3.2; 95%CI: 1.70-5.86; p <0.001). Furthermore, 

Shirima et al (109) found that urban residence was positively associated with duration of 

exclusive but not predominant breastfeeding in Morogoro Tanzania. 

Regional differences/Ecological zones 

Breastfeeding practices have been established to vary across regions/ ecological zones in many 

countries (77, 88, 110), which might be due to cultural differences. For example, an Australian 

study by Dahlen and Homer (110) found that Chinese mothers in Perth initiated breastfeeding 

early and exclusive breastfed their infant’s more than Australian mothers, despite living in the 

same geographical region. Researchers from Bangladesh, India and Nepal have indicated 

correlation between geographical differences /ecological zones and exclusive breastfeeding 

practices (59, 78, 79). They found that, living in Sylhet, Khulna or Raishahi in Bangladesh, 

living in Midwestern in Nepal and living in Northeastern, Southern or Western regions of India 

influenced higher rates of timely initiation of breastfeeding and exclusive breastfeeding. Poor 

coverage of child health services such as immunization and traditional beliefs were reasons 

sought to account for these geographical differences in infant feeding practices (49, 78). 
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In addition, a study done in Nigeria by Agho et al (77) showed that mothers who lived in the 

North Central geopolitical region were more likely to exclusively breastfeed their babies than 

those mothers lived in other North East, North West, South East and South West regions. Some 

researchers (59, 78) have argued that, the discrepancies on breastfeeding practices across 

geographical regions could be due to different cultural practices existing across different regions 

in many countries. The association between geographical regions and breastfeeding practices 

may exist in Tanzania as the country is big with diverse social and cultural settings.  

1.3 Complementary feeding practices 

Complementary feeding (CF) refers to the process of introducing foods and liquids into a 

child’s diet when breast milk is no longer sufficient to meet the nutritional requirements for 

optimal growth and development (111). An infant’s need for energy and nutrients starts to 

exceed what is provided by breast milk alone from the age of 6 months, and complementary 

feeding becomes necessary to fill the energy and nutrient gap (11, 112). The complementary 

feeding indicators “Introduction to soft, semi-solid or solid foods”, “Minimum dietary 

diversity”, “Minimum meal frequency” and Minimum acceptable diet” described in this 

literature are based on 2008 WHO guidelines (10) as outlined earlier in Table1:1. 

1.3.1 Introduction to complementary foods  

The timely introduction of appropriate complementary foods promote growth and good 

nutritional status in infants and young children (113). Introduction to complementary foods 

refers to the time when infants start to receive soft, semi-solid or solid food after 6 months of 

life while continuing breastfeeding up to 2 years or beyond. In the 1991 guideline for assessing 

IYCF indicators (114) , there was only one indicator reflecting complementary feeding-“timely 

complementary feeding” which measured the proportion of children aged 6-9 months who 

received breast milk and complementary foods. This indicator provided information about 

whether complementary foods were consumed during the past 24 hours in the 6-9 months age 

group and covered only breastfed children.  
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The lack of information on other important aspects of feeding such as the quality of the diet as 

dietary diversity made application of this indicator quite limited. It is on this basis that this 

indicator was revised to reflect the age range of 6-8 months and to include both breastfed and 

non-breastfed in the current guideline (10). In addition, three new globally agreed indicators for 

complementary feeding were introduced. These indicators better reflect the quality and quantity 

of food given to children aged 6-23 months, which include: minimum dietary diversity, 

minimum meal frequency and minimum acceptable diet. 

A country profile report for data on infants and young child feeding indicators by WHO, 2010 

indicates that, the prevalence of timely introduction of complementary foods varies in many 

developing countries (11). The rate of introduction of complementary foods in South Asian 

countries is estimated to range from 56.7% in India to 93.4% in Sri-Lanka (88). In African 

countries the rates of introduction to complementary foods are estimated to be 80.6% in Kenya, 

Uganda (75%), Zambia (90.3%) and Malawi (82.9%) (11). In Pakistan the rate of introduction 

to complementary foods was low (36.3%) compared to other African countries (40). For 

Tanzania about 79% of infants are introduced to complementary foods at 6 months (11). 

Poor complementary feeding practices such as too early and too late introduction to 

complementary foods do exist. Too early introduction of complementary foods before 6 months 

pre-dispose infants to reduced protective benefits of breast milk and more often the 

complementary feeds if contaminated with pathogens contribute to high levels of infant and 

childhood undernutrition, morbidity and mortality (115). Furthermore, introducing infants early 

with complementary foods is discouraged, as it is believed to be associated with excessive 

weight gain, which may results to childhood obesity in  developing countries (116). 

Despite these risks, early introduction of complementary foods is widely practiced both in 

developed and developing countries for various reasons such as insufficient breast milk (117), 

demand to return to work among employed mothers (59) and misconception that breast milk 

alone is not enough to fulfil infant’s hunger (118). The European literature on complementary 
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feeding showed that high rates of infants are introduced to complementary foods and infant 

formulas before the age of 4 months (56, 119, 120). For example, in United Kingdom 55% of 

infants were introduced to solid foods by 3 months of age (121). The rate for early introduction 

of complementary foods in Australia was estimated to be 48.3% for children aged 0-23 months 

(54). In other industrialized countries rates of early introduction of complementary foods ranged 

from 16.4% in Germany (119) to 21% in Norway (56).  

Hotz and Gibson (118, 122) found that complementary feeding began early in Malawi and most 

of the complementary foods was mainly made from maize starch. Similarly, Mamabolo et al 

(123) found that supplementary feeds were being introduced at an early age in South Africa, 

with 56% of the infants receiving thin maize porridge by the end of the first month. According 

to TDHS 2004-05, complementary feeding starts at an early age in Tanzania and was recorded 

in 7% of infants under the age of 2 months, 32% of infants aged 2 to 3 months and 58% of 

infants aged 4 to 5 months (55). It has been further documented that the most commonly 

complementary foods introduced early in Tanzania include thin maize porridge, soft rice, cow 

milk and mashed potatoes/ bananas (117, 124-128). It is important to note that these foods may 

not fulfil the nutritional requirements for optimal health of the growing child.  

The delayed introduction of complementary foods is also a poor complementary feeding 

practice as and it is equally detrimental to the growth of infants and children. The practice of 

delayed introduction of complementary foods may put children at risk of undernutrition due to 

inadequate energy and other nutrients to support rapid growth, physiological maturation and 

development after 6 months of life. Delayed introduction of complementary feeding after the 

age of 6-8 months in children has been noted in Sub-Saharan Africa (129) and Tanzania in 

particular (55, 130). For example, in a community-based study on infant and young child feeing 

practices among pastoralists in Mbulu district Tanzania, Sellen (48) found that majority of 

infants (70%) experienced delayed introduction to some complementary foods until after 9 to 21 

months. This author explained that mothers in that community have good access with cow’s 
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milk thus they breastfeed their babies and also gave them cow’s milk but no other solids foods 

which resulted in inadequate nutrients intake.  

Nutritional quality of Complementary Foods 

Complementary foods given to infants after six months of life need to be adequate in both 

quality and quantity in order to provide sufficient energy and nutrients to meet a child’s growing 

needs (6). The guideline for complementary feeding for children aged 6-23 months states that 

complementary feeding should start at six months of age with the introduction of small amounts 

of food and  food given should increase in quantity as the child gets older, while maintaining 

frequent breastfeeding (18, 111). The amount of complementary food offered to infants should 

also be based on the principles of responsive feeding and ensure that the quality of food and 

meal frequency are adequate to meet child’s needs (131).  

The WHO guidelines (2008) recommend that complementary foods for infants after six months 

of age be made from seven food groups namely grains, roots and tuber; legumes and nuts; dairy 

products (milk, yogurt, cheese); flesh foods (meat, fish, poultry and liver/organ meats); eggs; 

vitamin-A rich fruits and vegetables and other fruits and vegetables (10, 11). Meals made from 

each food group provide adequate nutrients to meet daily nutritional needs for proper growth 

and development.  

1.3.2 Minimum dietary diversity 

“Minimum dietary diversity” is an indicator recommended by WHO/UNICEF (10) for assessing 

the nutritional quality of complementary foods consumed by infants and young children. It 

covers the proportion of children aged 6-23 months old who receive foods from 4 or more of the 

food groups (10, 11). A child would be considered to have minimum dietary diversity if she/he 

consumed any amount of complementary food made from four or more food groups mentioned 

above daily. Data from pooled analysis of studies done in developing countries by the WHO 

infant feeding team (132) showed that consumption of complementary foods made from at least 

4 food groups was associated with better quality diets for both breastfed and non-breastfed 
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children. They further reported that if a child consumed foods from at least 4 food groups daily, 

they would be most likely to have eaten protein and vitamin rich foods in addition to 

carbohydrate made from staple foods (grain, root or tuber). 

Finding from studies done in China, Vietnam and Zambia indicate that dietary diversity of food 

consumed by infants is generally poor in terms of quality (133-135). Most complementary foods 

given to infants after six months are less diverse and are mainly made from starch staples which 

may not meet nutritional requirements (134). Dang et al (135) found that less than 30% of 

Tibetan children under 2 years consumed eggs, meat and fresh vegetables on daily basis because 

these foods are expensive and only few can afford to purchase. Further, data from developing 

countries including Africa, Vietnam, Prague, South Africa, Malawi and Kenya indicate that the 

most common complementary food given to children after 6 months is porridge made by maize 

meal or sorghum (133, 136-139).  

Hotz et al (118), Macharia-Mutie et al (139) and Hope et al (133) further observed that children 

were less likely to consume animal proteins foods in their daily diet in Malawi, Kenya and 

Vietnam. For example, only 4% and 5.7% of children aged 6-23 months consumed eggs, meat 

and fish in rural Malawi and Vietnam; however the prevalence of protein’s food consumption in 

Kenya was not reported by Macharia-Mutie. Studies carried out in Rukwa, Kilosa, Simanjiro 

and Morogoro Districts of Tanzania have also reported that majority of children consume 

porridge made from local staples like maize, sorghum, finger millet, rice, cassava, potatoes, yam 

and plantains (86, 117, 125, 126). Inaccessibility to varieties of foods due to economic 

constraints was the main reason stated by researchers (135, 140).  

Data on the indicator for minimum dietary diversity is very limited in most of resource poor 

countries like Tanzania. The recent published data from South Asian countries indicate that 

prevalence of minimum dietary diversity among children aged 6-23 months varies across those 

countries. For example in Sri Lanka (141) and Indonesia (142) the prevalence of minimum 

dietary diversity were high 71.1% and 68.4% respectively. In contrast, rate of minimum dietary 
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diversity among children aged 6-23 months were low in Bangladesh (42%) (143), Nepal 

(34.2%) (144) and very low  in India (15.2%) (145). A few studies conducted in Tanzania have 

reported this indicator by mentioning the types of complementary foods given to infants such as 

porridge, rice (117, 125, 126, 130) rather than minimum number of food groups consumed by 

infants per day which would provide better understanding of quality of diets. In addition, data 

on 2004-05 TDHS and other studies in Tanzania (117, 125) did not report this indicator for the 

following age groups; 6-11 months, 12-17 months and 18-23 months. 

1.3.3 Frequency of feeding Complementary Foods 

Infants need to be fed frequently as they cannot consume large quantities of food in one meal 

sitting. The WHO (10) recommends that breastfed infants aged 6-8 months should consume 

complementary foods a minimum of 2 times per day while those aged 9-23 months need 

complementary foods at least 3 times per day. For non-breastfed children aged 6-23 months, 

should be fed complementary foods a minimum of 4 times per day.  

The difference regarding the minimum number of meals among breastfed and non-breastfed 

children 0-23 months is due to different energy needs to meet the nutritional requirements. For 

example, in order to ensure that energy needs are met, a healthy breastfed child requires 

approximately 615kcal, 686kcal and 894 kilocalories per day at 6-8 months, 9-11 months and 

12-23 months respectively. A non-breastfed child needs 634 (at 6-8 months), 701(at 9-11 

months ) and 900 kilocalories daily (at 12-23 months ) to meet his/her energy requirements for 

proper growth (131). It should be noted that children who are breastfed gets extra energy from 

breast milk thus require low calorific values compared to non-breastfed children of the same 

age. 

There is limited information on the prevalence of meal frequency for both breastfed and non-

breastfed children aged 6-23 months in many countries including Tanzania. However, the 

prevalence of meal frequency for breastfed children aged 6-23 months as documented in WHO 

report (11) in developing countries varies. For example, in some countries like Bangladesh, 
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Cambodia, Sri Lanka, Nepal, Peru, and Philippines the prevalence of meal frequency for 

breastfed children aged 6-23 months were above 60% (11), while in others the prevalence was 

low e.g. India (41.5%) (11, 145).The reason for variation could be due to the different infant 

feeding practices across those countries.  

Findings from a cross-sectional study by Li et al (146) showed that, the median meal 

frequencies of complementary feeding among infants aged 6-8 months, 9-11 months and 12 

months in Beijing were 2, 3 and 3 times per day. Although, investigators in this study did not 

provide rates/ prevalence of meal frequency; this study however is among the few found to 

report data on meal frequency based on age categories of children despite the fact that they only 

target infants below 1 year. The recent publications from South Asian countries did not provide 

the information about the minimum number of times children consumed soft, semi-solid or solid 

foods according to age and breastfeeding criterion i.e. 2 times for breastfed infants aged 6-8 

months, 3 times for breastfed children aged 9-23 months and 4 times for non-breastfed children 

aged 6-23 months.  

In the Sub-Saharan African countries, rates of meal frequency among children aged 6-23 

months are lower than 50 per cent as reported in Uganda (40.1%), Rwanda (44.3%), and 

Mozambique (37.8%) (11). Further, in a cross-sectional study of rural children in Malawi Hotz 

and Gibson (122) estimated that children aged 6-23 months consumed approximately 3-4 meals 

and 1 snack per day. However, the percentage of meal frequency was not reported.  

In Tanzania the prevalence of meal frequency of complementary foods was estimated to be 48% 

in 2005 (11). This data does not specify if it is for breastfed, non-breastfed or all children aged 

6-23 months. In addition, the TDHS report of 2004-05 showed that breastfed children aged 6-9 

months consume complementary foods on average of 2 times per day. However, this data was 

only for consumption of foods made from grains, thus inadequate to provide detailed 

information about the indicator for meal frequency among children aged 6-23 months in 

Tanzania. In addition, investigators in some parts of Tanzania have reported that most of infants 
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more than 6 months consume family foods 1-3 times per day as the way other family members 

eat regardless of high nutritional needs to support rapid growth and development (117, 125, 

147).  

The main limitation in reporting on this indicator in the previous studies (including those done 

in Tanzania) with the exception of the Malawi study (122) is that, the other studies (55, 117, 

146, 148) did not report this indicator based on breastfeeding status of studied infants. The 

analysis and reporting of the prevalence of meal frequency considering breastfeeding status and 

age categories is important since the energy requirements differs among breastfed and non-

breastfed infants and also among children at different ages.  

1.3.4 Minimum acceptable diet 

“Minimum acceptable diet” is another indicator recommended by WHO/UNICEF (10) for 

assessing both nutritional quality and frequency of feeding complementary foods for both 

breastfed and non-breastfed children. This is a composite indicator that covers the proportion of 

breastfed children 6-23 months old who had at least the minimum dietary diversity and the 

minimum meal frequency; and the proportion of non-breastfed children 6-23 months of age who 

received at least two milk feeds and had minimum dietary diversity and the minimum meal 

frequency during the previous day.  

There is limited data on prevalence and risk factors associated with minimum acceptable diet in 

developed and developing countries. The new recently published data from South Asia indicate 

that the proportion of children 6-23 months who meet recommendation for minimum acceptable 

diet varied across South Asian countries (149). For example, the rate of minimum acceptable 

diet for breastfed children aged 6-23 months was very low in India (9%) (145), Nepal (32%) 

(144), average in Bangladesh (40%) (143) and Indonesia (45%) (142) and slightly high in Sri 

Lanka (68%) (141). Different feeding practices across countries was thought to have contributed 

to the difference in the rates of minimum acceptable diet (150). In addition, poor maternal 

education, fewer or lack of antenatal and postnatal care visits, limited exposure to media and 
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lower household wealth were among the factors associated with poor acceptable diet. These 

factors are discussed in detail in the next section. 

1.3.5 Factors that may influence complementary feeding practices 

Individual-, household-, and community-level factors that have been reported to influence 

complementary feeding practices are outlined in Table 1:3 below. 

Table 1:3 Summary of factors that may affect complementary feeding practices  

Individual-level factors Household-level factors 

Community-level 

factors 

Young maternal age (< 25 years) Socio-economic status Area of residence 

Maternal level of education 

 

Regional differences 

Maternal work 

 

 

Lack of antenatal care visit 

 

 

Caesarean delivery 

 

 

Lack of post-natal check up 

 

 

Parity 

 

 

Young infant’s age (<12 months) 

 

 

Infant gender  

 

 

Limited exposure to media 

 

 

   

1.3.5.1 Individual level factors affecting complementary feeding practices 

Maternal age 

The influence of maternal age was not found on breastfeeding practices only, but extends also to 

complementary feeding. The fact that older mothers (>30 years) would have better child feeding 

practices due to their prior experiences has been demonstrated by some studies. For example, 

Landel et al (56) found that the odds of introduction of complementary foods increased with 

increasing maternal age in Norway. Furthermore, older mothers were observed to practice 

timely introduction of complementary foods than young mothers in Ireland, Timor-Leste and 

Nepal (70, 79, 151). Conversely, young maternal age (<25 years) were found to be associated 

with early introduction of complementary foods before 4 months (119, 152). 
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In a cross-sectional study of socio-cultural factors influencing infant feeding practices, Solomon 

(64) found that younger mothers were more likely to introduce other foods before 6 months than 

older mothers in Cape Cost Ghana. In most of these studies investigators have concluded that, 

younger maternal age less than 25 years was the negative factor for appropriate complementary 

feeding practices (64, 70, 144). Less experience and inadequate knowledge regarding 

appropriate young child feeding practices among young mothers are the reasons claimed (60) to 

influence poor feeding practices.  

Maternal education 

Inadequate knowledge and lower levels of education on feeding practices among mothers are 

greater determinant of child nutrition than lack of food. A mother’s education may play a vital 

role in increased receptivity to knowledge and awareness related to nutritional requirements of 

their infants (153). Association between higher level of maternal education and complementary 

feeding practices have shown inconsistent findings across studies in both developed and 

developing countries (56, 79, 119, 135, 146, 153). In a cross-sectional study in Pakistan, Liagar 

et al (153) and Hazir et al (154) found that educated mothers introduced soft, semi-solid or solid 

foods to their infants at appropriate age and were giving complementary foods more frequently 

to their children compared to uneducated mothers. Hazir et al (154) reported that lower maternal 

education was a significant determinant of delayed introduction of soft, semi-solid or solid food 

among infants in Pakistan. Dang et al (135) and Li et al (146) found that in both urban and rural 

areas of China, high maternal education was a risk factor for early introduction of 

complementary foods and employed educated mothers had demands to return to work a few 

months after birth delivery resulting in the early introduction of complementary foods.  

Rheban (119) found that low level of maternal education in Germany was a risk factor for early 

introduction of complementary foods to  infants before the age of 4 months. In addition, 

uneducated mothers and those with lower education (primary education) delayed introduction of 

complementary foods after 6 months compared to educated mothers in Bangladesh (143), India 

(153) and Nepal (144). Furthermore, lower maternal education was found as a strong predictor 
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and a consistent factor associated with inadequate dietary diversity, meal frequency and 

acceptable diet in some Asian countries such as Bangladesh (143), India (145), Indonesia (155), 

Nepal (144) and Sri Lanka (141). However, lower paternal education was also found to be a 

predictor of inappropriate complementary feeding in Bangladesh (143) indicating that parental 

education is important regarding dietary knowledge, dietary diversity, quality of food and 

feeding frequency (143, 153). 

Very few studies have established the relationship between maternal education and 

complementary feeding among children aged 6- 23 months in Africa (64). In a cross-sectional 

survey of socio-cultural factors that influence the infant feeding practices of 147 mothers 

attending a welfare clinic at the Central Regional Hospital in Cape Coast Ghana, Solomon (64) 

found that mothers who reported having tertiary education were more likely to introduce solid 

foods to infants before the age of 6 months compared to mothers with primary school education. 

Maternal employment status 

Maternal work/employment status is the factor which can positively or negatively affect child 

feeding practices. Working mothers are expected to have a positive effect on child nutrition by 

providing greater income for food and hence improved household food security (156). On the 

other hand, working mothers may have limited time to care for their young children including 

appropriate feeding. Available literature has demonstrated negative influence of maternal 

employment on complementary feeding practices among children aged 0-23 months (64, 146, 

151). In a cross-sectional study of 251 mother-infant pairs, Li et al (146) assessed feeding 

practices of infants and their correlates in urban area of Beijing China. In this study employment 

was significantly correlated with poor complementary feeding practices with the early 

introduction of complementary foods. In addition, working mothers in Nepal were observed to 

have inappropriate complementary feeding practices with delayed introduction of 

complementary foods and inadequate meal frequency compared to non-working mothers in 

Nepal (144). 
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Equally, Solomon found a statistically significant relationship between employment and higher 

rates of mixed feeding in Ghana (64). Owino et al (134) found that although mothers in Lusaka 

Zambia had wide knowledge of optimal infant feeding, the actual practices were constrained by 

time availability. A study done in Rukwa Tanzania revealed that, most women who work in 

fields spent less time cooking and feeding their children (86). Mother’s demand to return to 

work (64, 83, 135), insufficient breast milk, pregnancy (135), infant hunger and poor sleep  

(151) were among the maternal reasons stated for early introduction of solid foods before the 

age of 6 months. 

Antenatal and postnatal care visits 

Utilization of antenatal and postnatal care has significant impact on overall child feeding 

practices. Data from previous studies revealed that fewer or lack of antenatal clinic visits were 

associated with delay in the introduction of complementary food, low dietary diversity, 

inadequate meal frequency and acceptable diet among children in India and Nepal (150). 

However, postnatal care visits by a midwife was significantly associated with appropriate 

feeding practices in Sri Lanka (141). Mothers who made antenatal or postnatal clinic visits may 

have received counselling from health practitioners which promoted optimal child feeding 

practices. Therefore, ensuring recommended antenatal and postnatal care visits could be an 

effective strategy to improve complementary feeding among children in many settings. 

Caesarean delivery 

There is limited data on the influence of caesarean delivery and complementary feeding 

practices (101, 157). In a large cohort study of 4679 mother-child pairs in Australia, Baxter el al 

(101) found that caesarean delivery was a risk factor for early transition to complementary 

breastfeeding in the first postnatal month. Similarly, Asole et al (157) revealed that caesarean 

delivery increased the risk of complementary breastfeeding during hospital stay 4 times than 

normal delivery. 
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Parity 

Few studies have established the influence of parity on complementary feeding practices in both 

developed and developing world (78, 101). These studies however, indicate mixed evidence 

regarding this factor. In a large cohort study of Australian infants feeding, Baxter et al (101) 

reported that prim parity was associated with a transition to complementary breastfeeding in the 

first postnatal month in Australia. In contrast, Patel et al (78) found that multiparous mothers 

were more likely not to introduce complementary foods at appropriate age in India. The 

discrepancy of findings from these studies could be due to different study setting between 

developed and developing countries. More scientific evidence is needed with regards to 

influence of parity on introduction of complementary foods and other indicators for 

complementary feeding. 

Infant’s age 

When comparing complementary feeding indicators and their associated factors in five South 

Asian countries, Senarath and Dibley (158) found that rate of introducing complementary food 

significantly improved with increasing age of children in Bangladesh, India and Nepal. It has 

been further demonstrated that rates of dietary diversity and acceptable diet were poor among 

younger children (6-11 months) than their older counterparts in India (145), Indonesia (155) and 

Sri Lanka (141). Moreover, younger children (<12 months) in Nepal had significantly higher 

risk of inadequate meal frequency compared to the older children aged 18-23 months (144). 

Infant’s gender  

There is very little evidence on the correlation between infant gender and complementary 

feeding practices. In a Norwegian infant nutrition national survey, Lande et al (56) observed a 

tendency towards stronger effects of infant gender and complementary feeding practices. They 

found that girls had significantly higher odds of timely introduction of soft, semi-solid or solid 

foods than boys (p<0.001). Furthermore, female children were at higher risk of inadequate meal 

frequency compared to male children in Indonesia (155). In other studies this variable did not 
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reveal any significant association after being adjusted with other confounders such as child age, 

size of the baby (119, 141, 143-145). 

1.3.5.2 Household-level factors that may influence complementary feeding practices 

Household wealth index 

It is generally believed that families with greater incomes and resources tend to have more 

diverse diets. Children in wealthier households are better off in terms of complementary feeding 

because of improved nutrient adequacy from diverse diets than children from poor households 

(144). In a longitudinal study on the effects of socio-demographic factors on adherence of 

breastfeeding and infant dietary recommendations, Gudnadottir et al (159) reported that, 

mothers from higher social status were more likely to feed their children fruits and vegetables 

daily compared to mothers of lower social status.  

In addition, household wealth has been found to affect introduction of complementary foods in 

all socioeconomic groups. Improved household wealth was associated with early introduction of 

solids foods in Indonesia, Philippines and in Timor-Leste (60). In a cohort study of 276 mothers 

with infants less than 12 months in South Africa, Mamabolo et al (123) found that mothers in 

poor households were more likely to introduce solids foods before 6 months due to inadequate 

knowledge on appropriate child feeding practices. Shirima et al (109) reported that mothers 

from medium and high-income groups in Morogoro Tanzania introduced complementary foods 

to infants at early age compared to those in lower income groups. However, sample size for this 

study was relatively small reducing the statistical power to detect difference.  

Lower household wealth index was found to be a consistent determinant of inadequate dietary 

diversity and acceptable diet in South Asia. For example, results from multivariate analyses of 

determinants of inappropriate complementary feeding practices in Bangladesh (143), India 

(145), Indonesia (155), Sri Lanka (141) and Nepal (144) showed that children of mothers from 

poor and poorest wealth quintiles had the highest odds of poor dietary diversity and acceptable 

diet than children from the wealthier households. These findings confirmed the relationship 
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between wealth and feeding practices and food insecurity  may have influenced poor dietary 

diversity in household of lower wealth quintiles (141, 145). 

Exposure to media 

Media can be used as an effective means of promoting complementary feeding practices. Recent 

literature reports that women who had limited exposure to media such as radio, newspaper, 

television had increased risk for poor complementary feeding practices (141, 142, 144, 145). 

For example, limited exposure to media was a strong determinant of delayed introduction of 

soft, semi-solid or solid food at 6-8 months, poor dietary diversity, inadequate meal frequency 

and acceptable diet in India (145). In addition, lack of exposure to media was a significant factor 

associated with inadequate dietary diversity and meal frequency in Nepal (144) and Sri Lanka 

(141). These data reflects broadly the influence of media on infant feeding practices and may be 

used as a means of influencing mother’s behaviour for ensuring optimal complementary feeding 

practices.  

1.3.5.3 Community-level factors that may influence complementary feeding practices 

Area of residence (urban/rural) 

The relationship between area of residence and complementary feeding practices has been 

documented (56, 135, 137, 138, 146, 160). Urban residence has been found to be associated 

with higher rates of early introduction of complementary foods before 6 months in some studies 

in China (135, 146), but positively influence higher rates of timely complementary feeding in 

Norway (56). Furthermore, urban residence was reported to favour consumption of quality and 

varied diets. Dang S (135) stated that urban children were given eggs, milk powder, formula and 

fresh vegetables than rural children in China because many urban dwellers have better income 

which enable them to purchase variety of foods.  

Vaahtera (138) and Faber (137) found that consumption of fresh fruits and vegetables to most of 

rural Malawian and South African children was uncommon (137, 138). In addition, Chen (160) 

reported that rural Chinese children are often given food that is mainly carbohydrate and low in 
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protein. In a cross-sectional study of infant feeding practices in Uganda, Poggensee et al (47) 

found that women living in semi-urban area had a tendency of introducing additional nutrients 

and liquids to their infants diets before the age of 6 months. Low economic status and lack of 

knowledge on how to prepare quality diets and appropriate feeding practices could be the 

possible limitation for rural mothers. In an analysis of breastfeeding and complementary feeding 

practices of children under 2 years in rural China, Wand et al (161) concluded that most rural 

women did not know the proper time of introduction and appropriate methods of 

complementary foods. Analysis of association between area of residence and complementary 

feeding practices is critical in Tanzania as majority of people live in rural areas and are less 

educated.  

Geographical area and ethnicity 

The available literature indicates the existence of association between complementary feeding 

practices across different geographical regions and ethnic groups. At the community level, the 

geographical differences may influence complementary feeding in various ways. The type of 

food production in a given area has a bearing on the quality and quantity of complementary 

foods that can be used to feed infants and young children. Existence of poor cultural practices in 

a given geographical area which restricts consumption of certain foods by women and young 

children also has an impact on complementary feeding practices. Different food habits across 

many regions in developing countries including Tanzania have a bearing on what communities 

feed their infants and young children. For example the Maasai tribe in Simanjiro area Tanzania 

are heavily dependent on animal meat and milk (124, 126) whereas the Wafipa of Rukwa region 

are agriculturalists and their diet is largely based on cereals and vegetables (86).  

Pandey et al (79) found significant association between geographical regions and rate of timely 

introduction of complementary feeding. They found that, infants living in Terai zone were at 

higher risk of not receiving timely complementary foods than for those living in the mountains. 

In addition, Lande et al (56) reported a significant association between geographical region and 

timely introduction of complementary foods at 4 months in Norway. Moreover, study 
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participants belonging to the ethnic groups other than Bakiga and Batooro in Uganda were 

reported to have a tendency to introduce solid food earlier (47). Furthermore, recent literature 

from South Asian countries showed regional differences within and across countries with 

regards to complementary feeding indicators. For example, children from the Northern region of 

India were at higher risk of poor complementary feeding practices compared to children in other 

regions due to disparities in penetration of health services in these areas (145). Similarly, there 

was the large regional variation in complementary feeding indicators in Bangladesh whereby 

children born in Sylhet, Chittagong and Barisal divisions had higher risks for not meeting 

minimum dietary diversity, meal frequency and acceptable diet compared to children in 

Rajshahi (p<0.001) (143). The lower levels of parental education (143) and different food 

cultures or beliefs about variety of foods that are suitable for children or the availability of food 

could explain these differences.  

1.4 Overview and study rationale 

As outlined above, research investigating the factors associated with poor infant and young 

child feeding practices has been carried out in many developed (62, 68, 80, 84, 94, 103, 162) 

and developing countries (60, 74, 88, 150, 163) including African countries (34, 64, 75, 77, 85, 

137). In other countries many individual-, household-, and community-level factors have been 

reported to vary among the different populations (163) and documented to be either positively 

or negatively associated with BF and CF practices. The inconsistencies of the results found in 

different developing country settings makes it difficult to generalize the findings to all 

developing countries, hence the relevance of this study in determining the factors that are 

associated with BF and CF practices in Tanzania.  

At present there are few published reports about breastfeeding and complementary feeding 

practices in Tanzania (124, 126, 130, 148). The Tanzania Reproductive and Child Health 

Survey (TRCHS) (19) and the 2004-05 and 2010 Tanzania Demographic Health Surveys 

(TDHS) (8, 55) provide a valuable nationally representative data with information about infant 
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and child feeding practices. However, only few indicators “Ever breastfed”, “Exclusive 

breastfeeding”, “Continued breastfeeding at 1 year” and “Introduction of soft, semi-solid or 

solid foods” were analysed and reported in the 1999 TRCHS (19). The WHO country profiles 

report of Infant and Young Child Feeding (IYCF) indicators reveal that the breastfeeding and 

complementary feeding practices in Tanzania based on the 2004-05 TDHS were far from 

optimal (90% coverage) because less than 50% of the infants were exclusively breastfed and 

only 18.1% of those aged 6-23 months had adequate acceptable diet (11). However, there is lack 

of detailed description of breastfeeding and complementary feeding practices using the current 

2010 TDHS, and the risk factors associated with inappropriate infant and young child feeding 

practices remain unclear. 

1.5 Research aims 

The aims of this thesis were to examine prevalence and trends of breastfeeding and 

complementary feeding practices among children aged 0-23 months in Tanzania based on the 

2008 WHO infant feeding indicators, and to determine the individual, household and 

community level factors associated with poor infant and young child feeding practices in 

Tanzania. 

1.6 Thesis outline 

This thesis is comprised of six chapters that address the issues of infant and young child feeding 

practices in Tanzania. The thesis commenced with an overview and a review of literature as 

outlined in the current Chapter and followed by general methods (Chapter 2) that provide 

detailed information regarding the data sources and analytical procedures undertaken in this 

study. Presentation of results from breastfeeding and complementary feeding analyses are 

provided in Chapter 3 and 4 to provide better understanding of IYCF practices in Tanzania. An 

overall discussion of key findings from both breastfeeding and complementary feeding practices 

is provided in Chapter 5. The thesis closes with the recommendations for future programmes 

and areas of further research (Chapter 6) based on the findings from this secondary data analysis 
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of the 1999 Tanzania Reproductive and Child Health Survey, the 2004-05 and 2010 Tanzania 

Demographic and Health Surveys.  
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Chapter 2 General Methods 

This chapter describes the study area, data sources and study design, data extraction and file 

construction, conceptual framework, study variables, inclusion and exclusion criteria, sampling 

procedures/sample size, data analysis and ethics clearance.  

2.1 Study area 

The present study used data collected from the United Republic of Tanzania, hereby referred to 

as Tanzania in 1999, 2004-05 and 2010. Tanzania is the union of two countries –Tanzania 

Mainland (Tanzania) and Zanzibar since 1964 (164). The United Republic of Tanzania is 

administratively divided into 26 regions, comprising of 21 regions in Mainland and 5 regions in 

Zanzibar, and each region is further subdivided into several districts. Zanzibar comprises two 

main islands; Unguja and Pemba (Figure 2:1). Tanzania has an estimated total population of 

39.5 million people belonging to over 125 different ethnic groups. The total population for 

children under-five years is estimated at 5,692,500 with seven percent of children aged less than 

2 years (165). 
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Figure 2:1  Map of Tanzania 

Source: Google image (166) 

2.2 Data sources and study design 

The Demographic and Health Survey (DHS) are nationally-representative household surveys 

conducted in many developing countries including Tanzania that provide data for monitoring 

and impact evaluation of indicators in the areas of population, health, HIV and nutrition. These 

surveys are undertaken after every 3 to 4 years in the developing countries (167). The first 

Tanzania Demographic and Health Survey (TDHS) was conducted in 1991 to 1992, followed by 

the 1994 Tanzania Knowledge, Attitude, and Practices Surveys, then 1996 TDHS, the 1999 

Tanzania Reproductive and Child Health Survey (TRCHS), the 2003-04 Tanzania HIV/AIDS 

Indicator Survey, the 2004-05 TDHS, the 2007-08 Tanzania HIV/Malaria Indicator Survey and 
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the last is the 2010 TDHS. Detailed information of these surveys is outlined at 

(http://www.measuredhs.com). 

The analysis of the present study was based on the 1999 Tanzania Reproductive and Child 

Health Survey (TRCHS) (19), the 2004-05 and 2010 Tanzania Demographic and Health 

Surveys (TDHS) (8, 55). The study design for 1999 TRCHS is described separately from the 

2004-05 and 2010 TDHS because of differences in sampling design. 

1999 Tanzania Reproductive and Child Health Survey 

The 1999 Tanzania Reproductive and Child Health Survey (TRCHS) is the fourth in a series of 

national sample surveys. The primary objective of the 1999 TRCHS was to collect data at the 

national level on fertility trends of both genders, family planning knowledge and use of family 

planning methods, infant and child mortality, and indicators of maternal and child health and 

nutrition including breastfeeding practices. The survey was undertaken by the National Bureau 

of Statistics in collaboration with the Reproductive and Child Health Section of the Ministry of 

Health. The data collection took place from September to November 1999. 

The TRCHS used a three-stage sample design of which 176 census enumeration areas were 

selected (146 from the Mainland and 30 in Zanzibar) with probability proportional to size on an 

approximately self-weighting basis on the Mainland, but with oversampling of urban areas and 

Zanzibar due to small population size (Figure 2:2). These enumeration areas were selected from 

the 357 sample points that were used in the 1996 TDHS (168), which in turn were selected from 

the 1988 census frame of enumeration (169) in a two-stage process (in the first stage was 

selection of wards with PPS sampling, and the second stage involved selection of enumeration 

areas within selected wards). Before the data collection, fieldwork teams visited the selected 

enumeration areas to list all the households. From these lists, 3,826 households were selected 

for interview. 2,924 households were selected from Mainland and 902 households from 

Zanzibar. From these households, 3,126 and 992 women of reproductive age group (15-49 

years) were interviewed in Mainland and Zanzibar respectively. Overall, 4,118 women aged 15 

http://www.measuredhs.com/


49 

to 49 years were interviewed, yielding a 97.8% response rate. The sample was designed to 

provide estimates for the whole country, for urban and rural areas separately, and for Zanzibar 

and, in some cases, Unguja and Pemba separately due to small population size. Detailed 

information regarding the sampling procedure and data collection tools are outlined in the 1999 

TRCHS report (19). 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

                                           

 

 

 

                                        

 

 

 

 

 

 

 

 

 

 

 

Figure 2:2  Summary diagram of sampling process in Tanzania (1999 TRCHS) 

 

2004-05 and 2010 Tanzania Demographic and Health Surveys 

The 2004-05 and 2010 Tanzania Demographic and Health Surveys (TDHS) are the sixth and 

eighth in a series of national sample surveys conducted in Tanzania.  The surveys were designed 

to measure levels, patterns, and trends in demographic, health and nutrition indicators. The 

2004-05 survey was implemented between October 2004 and January 2005, while the 2010 

survey was conducted from December 2009 to May 2010 by the National Bureau of Statistics 

Enumeration areas (n=176) 
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Pemba (n=361) Unguja (n=541) 

Women (n=410) Women (n=582) 
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50 

(NBS) in collaboration with the Office of the Chief Government Statistician –Zanzibar; the 

Reproductive and Child Health Section and the Policy and Planning Department of the Ministry 

of Health (8, 55).  

The survey samples were designed to provide estimates for the entire country, and for both 

urban and rural areas of Tanzania Mainland and Zanzibar. A representative probability sample 

of 10,312 households was selected for the 2004-05 TDHS and 10,300 households were selected 

for the 2010 TDHS. The two surveys utilised the same cross-sectional study design and a 

nationally representative survey sample was obtained using stratified two-stage random 

sampling (see Figure 2:3 and  

Figure 2:4 below). In the first stage, 475 clusters were selected from a list of enumeration areas 

based on the 2002 Population and Housing Census (165). Twenty-five clusters were selected in 

Dar es Salaam, and 18 clusters were selected in each of the other twenty regions in Mainland. In 

Zanzibar, 18 clusters were selected in each region.  In the second stage, a complete household 

listing was carried out in each of the selected clusters. The households were then systematically 

selected for participation in the survey. Twenty-two households were selected from each cluster 

in all regions except for Dar es Salaam where 16 households were selected.  

In 2004-05 survey, 10,300 households were selected for the sample and 9,735 households were 

successfully interviewed, yielding a household response rate of 99%. From these households, 

10,329 women of reproductive age (15-49 years) who were either permanent residents of the 

households in the 2004-05 TDHS sample or visitors present in the household on the night before 

the survey were interviewed. In the 2010 survey, a total of 10,300 households were selected for 

the sample, of which 10,176 were successfully interviewed, yielding a household response rate 

of 99% ( 

Figure 2:4). All women of reproductive age (15-49 years) living in these households (n=10,522) 

were interviewed. Face-to-face interviews were held with the sampled mothers using a 
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structured questionnaire yielding a women interview response rate of 97%. Comprehensive 

details regarding the sampling procedure and data collection tools are outlined in the 2005 and 

2010 TDHS reports (8, 55). 

 It is important to note that in both surveys the number of women interviewed was more than the 

number of households where the interviews were conducted. This could be due to non-sampling 

error where by enumerators interviewed more than one woman in the same household. 

However, all analyses in this study were restricted to one woman and her youngest last born 

child who met the inclusion criteria explained in Section 2.6 of this Chapter.  
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Figure 2:3  Summary diagram of sampling process in Tanzania (2004-05 TDHS) 

Clusters (n=18) from 20 regions in Mainland Clusters (n=25) from Dar es Salaam 
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Figure 2:4  Summary diagram of sampling process in Tanzania (2010 TDHS) 

Clusters (n=18) from 20 regions in Mainland Clusters (n=25) from Dar es Salaam 

region 

Household (n=22) from each cluster Households (n=16) from each cluster 

Household (n=10,300) selected 

Household (n=10,176) interviewed 

Women (n=10,522) interviewed 

Clusters (n=18) from Zanzibar 

Salaam region 

Households (n=22) from each cluster 

Clusters (=475) 
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2.3 Data extraction and file construction 

Initially, permission to download and access the Demographic and Health Survey dataset was 

requested by the current study investigators (see appendix A), after submission of a brief 

description of the proposed analysis. Permission was granted and the relevant datasets were 

downloaded (available at http://www.measuredhs.com/login.cfm) and with listing of the 

relevant variables from the 1999 TRCHS, 2004-05 and 2010 TDHS datasets. These variables 

were determined based on the evidence from literature that they have influence on infant and 

young child feeding practices. The available data for children and their mothers in the DHS   

database were in de-identified format. The variables were of two types; continuous and 

categorical variables. Continuous variables included infants and maternal age, mother’s body 

mass index (BMI), mother’s level of education and father’s level of education. The categorical 

variables were mother’s working status, father’s occupation, mother’s literacy, mother’s marital 

status, birth order, birth interval, sex of infant, size of baby, place of delivery, mode of delivery, 

type of delivery assistance, antenatal clinic visits, timing of postnatal check-up, and mothers 

who have interaction with the mass media (newspaper, radio, television), mother’s participation 

in household decision making, household wealth index, place of residence, geographical regions 

and data on infant feeding practices. 

In the DHS dataset, data were entered into different computer files. For example, the child data 

were in a different file from the individual maternal data, household and community data files. 

Given that the present analysis aimed at covering the child feeding practices at all levels, the 

child data files were merged with individual maternal data, household and community level data 

files before further analysis. The information on infant and young child feeding practices was 

obtained from the questionnaires in the 1999, 2004-05 and 2010 surveys. These questionnaires 

are very large to be attached in this thesis but they can be found in the following website 

(http://www.measuredhs.com/Where-We-Work/Country-

Main.cfm?ctry_id=39&c=Tanzania&Country=Tanzania&cn=&r=1). 

https://ch1prd0202.outlook.com/owa/redir.aspx?C=6d55237557004a658ccff95038cc2c01&URL=http%3a%2f%2fwww.measuredhs.com%2flogin.cfm
http://www.measuredhs.com/Where-We-Work/Country-Main.cfm?ctry_id=39&c=Tanzania&Country=Tanzania&cn=&r=1
http://www.measuredhs.com/Where-We-Work/Country-Main.cfm?ctry_id=39&c=Tanzania&Country=Tanzania&cn=&r=1
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In those questionnaires, the information regarding infant and young child feeding breastfeeding 

practices are outlined in section 4A-page 195 in the 1999 survey; section 4A-page 322 in the 

2004-05 survey and section 5-page 390 in 2010 survey.   

2.4 Conceptual framework 

The Mosley and Chen conceptual framework for the child survival in developing countries 

(170) was adopted in this analysis based on the available information in 1999, 2004-05 and 

2010 TDHS datasets. Figure 2:5 shows the framework used in this study, along with the 

predictors of breastfeeding and complementary feeding practices in Tanzania. The individual 

level factors included variables from attributes of parents, infant and mother-infant dyad. 

Household environmental factors included the household wealth index and community level 

factors included area of residence and geographical region (170, 171). 
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Figure 2:5  Conceptual framework of factors that influence IYCF practices adapted from Mosley and Chen (170)  
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2.5 Study variables 

Dependent variables 

The information about breastfeeding and complementary feeding practices was used as 

dependent variables in this analysis. The core breastfeeding and complementary feeding 

practices were assessed using the key indicators recommended by the WHO (2008), which were 

based on a 24 hour recall of food consumption of the infant by the mother. The breastfeeding 

indicators include: “Early initiation of breastfeeding”, “Exclusive breastfeeding”, “Continued 

breastfeeding at 1 year”, “Continued breastfeeding at 2 years”, “Predominant breastfeeding” and 

“Ever breastfeeding”. Complementary feeding indicators were: “Introduction to soft, semi-solid 

or solid foods”, “Minimum dietary diversity”, “Minimum meal frequency” and “Minimum 

acceptable diet”. The detailed information about the indicators for breastfeeding and 

complementary feeding are described in Chapter 3 and 4 respectively. 

Independent variable 

The individual-, household-, and community-level factors were used as the independent 

variables in this study.  These independent variables were selected based on previous reports in 

the literature that they were capable of influencing infant and young child feeding practices. The 

availability of the variable in the data set also influenced the selection of factors examined. 

Table 2:1 shows a list of all the independent variables used in this study along with their 

definitions and categorizations.  The individual level factors included infant’s sex, infant’s age, 

baby size, birth order, birth interval, place of delivery, type of delivery assistance, antenatal 

visits, timing of postnatal contacts, mother’s working status, mother’s occupation, mother’s 

educational level, mother’s literacy level, mother’s age and mother’s contact with media.  

The household variable was household wealth index and community variables included area of 

residence and geographical location presented in zones. While the variable for household wealth 

index was not available in the 1999 TRCHS dataset, in the 2004-05 and 2010 TDHS the wealth 

index was constructed using the principal components statistical procedure to determine the 

weights for the index based on household assets information collected from household 
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questionnaire which covered information on household ownership of number of consumers 

items, ranging from a television to a bicycle or car, as well as information on dwelling 

characteristics, such as source of drinking water, type of sanitation facilities, and type of 

materials used in dwelling construction. Each asset was assigned a weight (factor score) 

generated through principle component analysis, and the resulting asset scores were 

standardized in relation to a standard distribution with a mean of 0 and standard deviations of 1 

(172). Each household was then assigned a score for each asset, and the scores were summed for 

each household. Individuals were ranked according to the total score of the household in which 

they resided. The wealth index was then divided into five categories/quintiles, and each 

household was assigned to one of the wealth category. The bottom 40% of households was 

arbitrarily referred to as poorest (20%) or poorer (20%) household, the next 20% as the middle 

households and the top 40% as richer (20%) and richest (20%). Similar procedure was used to 

construct the variable for household wealth index in the analysis for the 1999 TRCHS. It is 

important to note that variables for father’s level of education, father’s occupation, timing of 

postnatal check-up and mother’s participation in household decision making were not available 

in the 1999 TRCHS, hence they are not presented in the analysis of breastfeeding practices for 

this survey. 

Table 2:1 Definition and categorization of the independent variables used in this analysis 

VARIABLE DEFINITION AND CATEGORIZATION 

Individual level variables 

 Child age Age of the child (0-5 months; 6-11 months; 12-17 months; 18-

23 months) 

 

Sex Sex of the child (1=male; 2=female) 

 

Birth order Birth order of child (1=first born; 2=second, third and fourth 

born; 3=fifth born and above) 

 

Birth interval  Interval between birth (1= 0-23 months; 2= 24 months and 

above) 

 

Place of delivery Place where child was born (1= health facility; 2=home) 
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Type of delivery assistance Birth attendance during delivery  

(1=health professional; 2=traditional birth attendant ; 

3=other relatives or untrained people) 

 

Mode of delivery Mode of delivery (1=non-caesarean section; 2=caesarean 

section) 

 

Antenatal care visits Number of antenatal care visits 

 (only for most recent birth before the survey) 

 

Timing of postnatal contact Number of postnatal check-up mothers made after delivery 

 (only for most recent birth before the survey) 

 

Maternal Body Mass Index 

(BMI) 

Mother’s BMI (1=<18.5 kg/m
2
 ; 2=18.5-<=24.9 kg/m

2
;  

3=25.0-<=29.9 kg/m
2
 ; 4= 30.0 kg/m

2
 and above) 

 

Maternal working status Maternal employment status 

 (1= working in the past 12 months before the survey; 2=not-

working) 

 

Maternal age Mother’s age in years (1=15-19; 2= 20-34; 3= 35-49) 

 

Maternal education level Maternal level of education  

(1=no education; 2=primary education; 3=secondary and 

higher education level) 

 

Maternal literacy Maternal literacy (1=cannot read at all; 2=able to read part or 

whole sentence) 

 

Maternal marital status Marital status of the mother 

 (1=currently married; 2=formerly married-divorce, separated, 

or widowed) 

 

Maternal access to media Mother's frequency access to media e.g. Radio, television, 

newspaper  

(1=not at all; 2=yes) 

Household level variable 

 Household wealth index Household wealth index (1=poorer; 2=poor; 3=middle; 

4=rich; 5=richest) 
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Community level variables 

 Area of residence Area of residence (1=urban; 2=rural) 

 

Geographical zone Geographical zones 

 (1=Central; 2= Eastern; 3= Northern; 4= Southern; 5= 

Southern Highlands;  6= Lake; 7= Western; 8=Zanzibar) 

2.6 Key inclusion and exclusion criteria 

Inclusion 

The present analysis was restricted to the available number of weighted children 0-23 months 

that were alive, last born and lived with their mothers during the 1999, 2004-05 and 2010 

surveys. In addition, data for women of reproductive age (15-49 years) from both rural and 

urban areas of Tanzania Mainland and Zanzibar found with children age 0-23 months during 

these surveys was included in this analysis. This restriction was made in order to reduce recall 

bias and ensure similar recall periods by mothers. In addition, restriction of this analysis to 

children who lived with their mothers only was to ensure that the mother answered the question 

about infant feeding to ensure accuracy.  

Exclusion 

Children aged more than 24 months of age, twins and those found with missing key data (e.g. 

place of delivery, assistance at delivery etc.) were excluded in this analytical study. It is 

important to consider that children of multiple births and those who are not last born are 

assumed not to have been breastfed in 24 hours preceding the surveys (173). Hence, including 

those children in the analysis was likely to result in some bias. 

NOTE:  

In this thesis the age categories of infants and young children were describe as shown in the 

Table 2:2.  
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Table 2:2 Age categories on infants and young children 

Age category Description 

0-1 months included infants aged less than 2 months 

2-3 months included infants aged 2 and above months and those aged less than 4 months 

0-3 months included infants aged less than 4 months 

0-5 months included infants aged less than 6 months 

4-5 months included infants aged 3 and above and those aged less than 6 months 

6-8 months included infants aged more than 5 months and those aged less than 9 months 

6-11 months included infants aged more than 5 months and those aged less than 12 months 

6-23 months included infants aged 6 and above months and those aged less than 24  months 

0-11 months included infants aged less than 12 months 

12-17 months included children aged more than 11 months and those aged less than 18 months 

12-23 months included children aged 12 and above months and those aged less than 24 months 

18-23 months included children aged more than 17 months and those aged less than 24  months 

2.7 Sample size  

The sample size for this study was obtained from the sample of 4,118, 10,329 and 10,522 

women of reproductive age with children aged less than 59 months who were interviewed 

during 1999 TRCHS, 2004-05 and 2010 TDHS as described earlier in Section 2.2 of this 

Chapter. The sample of the current analysis was restricted to those mothers with children aged 
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0-23 months who met the inclusion criteria for this analysis amongst the surveyed sample for 

breastfeeding practices. Furthermore, the sample for the analysis of complementary feeding 

practices was restricted to those mothers with children aged 6-23 months amongst the surveyed 

sample in 2004-05 and 2010. Therefore, the weighted total sample of children for the 

breastfeeding and complementary feeding analysis in 2004-05 TDHS were 3,316 and 2,402 

respectively. In the 2010 TDHS analysis was restricted to a weighted total of 3,112 for 

breastfeeding and 2,275 for complementary feeding. For the 1999 TRCHS the sample was 

restricted to a total of 1131 children for breastfeeding practices only because data on 

complementary feeding were not available in this survey as outlined in the 1999 TRCHS report 

(19).  

2.8 Data Analysis 

All statistical analyses were performed using the Stata 10.0 package (stata version 10.0; Stata 

Corporation, College Station, Texas) with survey “SVY” commands used to allow for 

adjustments for the cluster sampling design and the calculation of standard errors. The Taylor 

series linearization method was used when estimating confidence intervals around prevalence 

estimates. Breastfeeding and complementary feeding indicators were expressed as dichotomous 

variables, with variable 1 for not meeting indicator and 0 for meeting indicator. The 

breastfeeding and complementary feeding indicators were examined against a set of 

independent variables (individual-, household-, and community-level factors) in order to 

determine their prevalence and factors associated with poor IYCF practices. Chi-square tests 

were used to test for significance of associations. Univariate and multiple regression method 

were used in a stepwise backwards model in order to determine the factors significantly 

associated with poor IYCF indicators. In all multivariate statistical modelling, we created an 

indicator variable for missing data and restricted our analysis to non-missing data. The odds 

ratios with 95% confidence intervals were calculated in order to assess the adjusted risk of 

independent variables. Those variables with p<0.05 were retained in the final model for each 
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outcome indicator. Practically significant variables were not included in the final model if they 

were not statistically significant even after being adjusted with other confounders. 

In the trend analysis for breastfeeding practices, differences in prevalence estimates in 

breastfeeding indicators were expressed as percentages comparing between the three surveys 

periods. Whereas in the trend analysis for complementary feeding practices, differences in 

prevalence estimates in complementary feeding indicators were expressed as percentages 

comparing  the two surveys periods (2004-05 and 2010 TDHS) because data for complementary 

feeding were not available in the 1999 TRCHS. In all comparison, differences were estimated 

using a chi-square to test the significance of differences at p<0.05. The level of significance was 

set at p ≤ 0.05 for all analyses. 

2.9 Ethics Consideration and clearance 

This research study was approved by the Human Research Ethics Committee of the University 

of Newcastle (protocol approval number H-2011-0249). The permission to download and access 

the Demographic and Health Survey dataset was requested and granted from DHS Measure (see 

Appendix A). 
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Chapter 3 Breastfeeding practices among children aged 0-23 months 

in Tanzania 

This chapter presents data on breastfeeding practices among children aged 0-23 months in 

Tanzania. The chapter begins with an introduction, followed by presentation of findings on 

prevalence and determinants of breastfeeding practices using the 1999 Tanzania Reproductive 

and Child Health Survey (TRCHS), the 2004-05 and 2010 Tanzania Demographic and Health 

Survey (TDHS) data. This chapter also describes trends of breastfeeding indicators in Tanzania 

from 1999 to 2010. The last section of this chapter discusses the findings of breastfeeding 

practices in Tanzania.  

3.1 Introduction 

The WHO infant feeding guidelines (6) recommend that all infants should be breastfed within 

one hour of birth and exclusively breastfed from birth until 6 months of life. Thereafter, they 

should be introduced to nutritionally adequate and safe complementary foods with continued 

breastfeeding for up to two years or beyond. According to the Tanzania Demographic and 

Health Survey (TDHS) of 2010 (8) breastfeeding was almost universal at 99% in all socio-

demographic categories, however, early initiation of breastfeeding within one hour of  birth was 

reported by 46.1% of women who recently delivered a baby, while the prevalence of exclusive 

breastfeeding (EBF) was 50% among infants less than six months (8). This implies that a 

considerable proportion of infants aged 0-5 months are introduced to other liquids and solid 

foods before the recommended age of 6 months and thereby limiting the full benefits of 

breastfeeding. Low adherence to optimal breastfeeding including exclusive breast feeding for 

the first 6 months of age is believed to contribute to under nutrition observed in young children 

(1). For instance, the 2010 TDHS reported that 35% of children under-five years of age were 

stunted while 21% were underweight indicating that undernutrition is a public health problem in 

Tanzania that needs to be addressed at a very early stage of infant’s life (8). 
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It is well established that optimal breastfeeding confers protective effects against 

gastrointestinal infections and improves child survival.(33, 34, 115) A cohort study carried out 

in Ghana revealed that 22% of neonatal deaths could be prevented if all infants were put to the 

breast within the first hour of birth (34). It has also been reported that exclusive breastfeeding 

from birth and until 6 months of age has the potential to prevent 13% of all deaths among 

children aged less than 5 years annually in developing countries (31). Furthermore, evidence 

from epidemiological studies shows that infants who are either partially breastfed or not 

breastfed at all had a 14-fold risk of dying from diarrhoea and a 3.6 fold risk of dying from 

respiratory infections in the first year of their life compared to those who were exclusively 

breastfed (115, 174). 

Research on factors associated with suboptimal breastfeeding practices in developed and 

developing countries, including Africa, shows that delayed initiation of breastfeeding after birth 

and non-exclusive breastfeeding during the first 6 months were influenced by factors like 

maternal age (56, 60, 62), maternal education level (56, 60, 103), maternal employment status 

(85, 103), maternal nutritional status (162), place of delivery (78, 138), mode of delivery (88, 

94), area of residence (88), household wealth status (103) and geographical differences (77, 88). 

These factors have been documented to be either positively or negatively associated with 

breastfeeding practices and inconsistencies of results found in different countries make it 

difficult to generalize the findings to all countries, hence need to identify factors that are 

associated with breastfeeding practices in Tanzania.  

The aim of this secondary data analysis study was to describe prevalence of breastfeeding 

practices using the current WHO recommended breastfeeding indicators (10) and to determine 

the factors associated with Delayed initiation of breastfeeding, Non-exclusive breastfeeding and 

Predominant breastfeeding among children 0-23 months of age in Tanzania using the 1999 

TRCHS and the 2004-05 and 2010 TDHS data after controlling for individual, household and 

community characteristics. This study also aimed at comparing the trends of breastfeeding 
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practices and their associated factors in Tanzania from 1999 to 2010 to see whether Tanzania 

had any improvement in breastfeeding practices in the 10 years. 

3.2 Methodology 

Data sources and study design 

The present analysis of breastfeeding indicators was based on the 1999 TRCHS, the 2004-05 

TDHS and 2010 TDHS data. The details of the survey methodologies, sampling procedures and 

questionnaires is outlined in Chapter 2 as well as in the TRCHS (19) and TDHS reports (8, 55). 

The present analysis was confined to alive last-born children aged 0-23 months living with their 

mothers. This included 1175 children in the 1999 TRCHS, 3,316 children in 2004-05 TDHS and 

3,112 in 2010 TDHS (Total sample = 7,603 children).  

Breastfeeding indicators  

The breastfeeding indicators reported in these surveys were estimated according to the new 

WHO recommended definitions of key indicators for assessing infant and young child feeding 

practices (10, 11). The indicators include:- 

- “Early initiation of breastfeeding: Proportion of children born in the last 24 months 

who were put to the breast within one hour of birth-this indicator is based on historical 

recall”; 

- “Exclusive breastfeeding under 6 months: Proportion of infants 0-5 months of age 

who were exclusively fed with breast milk -this indicator is based on mother’s recall on 

feeds given to the infant in the previous day”; 

- “Continued breastfeeding at 1 year: Proportion of children 12-15 months of age who 

were fed breast milk”; 

- “Continued breastfeeding at 2 years: Proportion of children 20-23 months of age who 

were fed breast milk”; 

- “Predominant breastfeeding: Proportion of infants 0-5 months of age who were fed 

with breast milk from the mother (either directly or expressed) and certain liquids 



67 

(water, water-based drinks and fruit juice), ritual fluids and ORS, drops, syrup 

consisting of vitamins, mineral supplements or medicine”. 

- “Children ever breastfed: Proportion of children born in the last 24 months who were 

ever breastfed”. 

- “Bottle feeding: Proportion of children 0-23 months of age who are fed with a bottle” 

- “Age appropriate breastfeeding: Proportion of children 0-23 months of age who are 

appropriately breastfed”. This indicator comprised the information of “infants 0-5 

months of age who received only breast milk during the previous day” and “children 6-

23 months of age who received breast milk, as well as soft, semi-solid or solid foods 

during the previous day”.  

The WHO recommendations for the EBF indicator outline categorization for the following age 

ranges 0-1month, 2-3months, 4-5 months and 0-3 months. The “Ever breastfed” and “Early 

initiation of breastfeeding” indicators were further disaggregated and reported for live births 

occurring 0-12, 12-23 and 0-23 months prior to interview. It should be noted that the EBF 

indicator defined above does not represent the percentage of infants who are exclusively 

breastfed at their sixth month of age (10, 11) but rather the average prevalence of exclusive 

breastfeeding of children 0-5 months of age. 

The breastfeeding indicators were examined by individual level factors, which included 

mother’s age, mother’s body mass index (BMI) measured by weight (kg)/height (m
2
) mother’s 

literacy, mother’s education, mother’s working status, mother’s marital status, partner’s 

education, partner’s occupation, birth order, birth interval, sex of child, age of child, place of 

delivery, type of birth delivery assistance, number of antenatal clinic visits, timing of postnatal 

check-up, mode of delivery, mother’s access to mass media; household level factors included 

household wealth index and mother’s autonomy in household decision making; and community 

level factors included place of residence and geographic zones.  
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“Early initiation of breastfeeding within one hour of birth” and “Exclusive breastfeeding” were 

examined in the multivariate analysis because of their low prevalence and vital roles in 

protecting infants against diarrhoeal diseases, and reducing mortality among many infants in 

developing countries (1). The indicator for predominant breastfeeding was also included in the 

multivariate analysis due to its higher prevalence rate (over 20%) in 1999 and 2004-05 and due 

to its impact on increasing risk of diarrhoeal diseases and childhood mortality (1). The rates of 

“Ever-breastfed” and “Continue breastfeeding” were very high (>90%) hence, they were not 

included in the multivariate analysis. In addition, bottle feeding was not considered in the 

multivariate analysis because the prevalence was low (4%) in the two most recent surveys 

(2004-05 and 2010). 

Data analysis 

The breastfeeding analysis was restricted to the alive, youngest last born infants aged 0-23 

months, living with their mothers (women age 15-49 years) during the 1999 TRCHS, 2004-05 

TDHS and the 2010 TDHS and the total weighted sample was 7,603. The analysis of 

determinants of “Early breastfeeding initiation” was based on the entire sample (7,603 children) 

while those of “Exclusive breastfeeding” and “Predominant breastfeeding” were based on 2,000 

infants aged 0-5 months. Non-exclusive breastfeeding was expressed as a dichotomous variable 

with category 1 for non- EBF and category 0 for EBF. Delayed initiation of breastfeeding was 

expressed as a dichotomous variable with category 0 for early initiation of breastfeeding and 

category 1 for delayed initiation of breastfeeding. Predominant breastfeeding was expressed as a 

dichotomous variable with category 1 for predominant breastfeeding and category 0 for non-

predominant breastfeeding. These variables were examined against a set of independent 

variables (individual, household and community characteristics) in order to determine the 

prevalence of Delayed initiation of breastfeeding, Non-exclusive breastfeeding and Predominant 

breastfeeding indicators and factors associated with Delayed initiation of breastfeeding, Non-

exclusive breastfeeding and Predominant breastfeeding indicators. 
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Analyses were performed using Stata version 10.0 as previously outlined in Chapter 2 section 

2.8. Univariate and multiple regression methods were used in a stepwise backward regression 

model in order to determine factors significantly associated with Delayed initiation of 

breastfeeding, Non-exclusive breastfeeding and Predominant breastfeeding indicators. The odds 

ratios with 95% confidence intervals were calculated in order to assess the adjusted risk of 

independent variables, and those with p<0.05 were retained in the final model. The linear 

interpolation method was used to compute the median duration of Exclusive breastfeeding. 

Differences in prevalence estimates in breastfeeding indicators were expressed as percentages 

comparing trends between the three surveys periods except for Early initiation of breastfeeding 

indicator whereby the comparison was made between two surveys (2004-05 and 2010). This is 

because data on early initiation of breastfeeding was not available in the 1999 survey. 

3.3 Results 

3.3.1 Basic characteristics of the study subjects 

Table 3:1 summarizes the individual-, household-, and community-level characteristics of 

children aged 0-23 months and their parents. The total weighted sample were 1175 in 1999 

TRCHS, 3316 in 2004-05 TDHS and 3112 in 2010 TDHS. The majority (80.0%) of children 

lived in rural areas during the three surveys. More than half (55.1%) of the children were from 

poor families in the 1999 survey compared to 44.1% in 2004-05 and 45.2% in the 2010 surveys. 

The age and sex of children were nearly equally represented in all surveys. However, the 

proportion of children from Zanzibar was very small (2.5-2.7%) compared to other geographic 

zones in all three surveys.  

More than half of mothers in all surveys were literate and more than 66.0% had primary school 

education in all three surveys. There was a high proportion (85.0%) of working mothers in 

2004-05 and 2010 (85.6%) compared to 76.3% in 1999. Most of mothers in all surveys were 

aged between 20 and 34 years and were currently married. Many mothers (69.4%) had made 

more than four antenatal clinic visits during pregnancy in 1999 compared to 2004-05 (42.0%) 

and 2010 (38.7%). Few (8.1%) mothers had post-natal checks within 41 days after delivery in 
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2004-05 compared to 31.4% in 2010. More than half (58.7% and 52.3%) of mothers gave birth 

at home in 1999 and 2004-05 respectively and the remaining proportion gave birth at health 

facility. In 2010, the proportion of mother who gave birth at home was equally the same to those 

mothers who gave birth at a health facility (49.1% vs. 50.9% respectively). Proportion of 

mothers who delivered by caesarean section was low and ranged from 3.3% in 1999 and 2004-

05 to 5.1% in 2010. Of all birth deliveries, less than half were assisted by trained health 

professionals in all surveys, and a high proportion of the mothers were multiparous (>76.0%).  

Table 3:1 Individual, household and community level characteristics for children aged 0-

23 months and their parents in Tanzania, 1999 to 2010. 

Characteristic 
1999 2004-05 2010 

n % n % n % 

Individual level factors 

Maternal working status        

Non-working 278 23.7 497 15.0 448 14.4 

Working (past 12 mo) 897 76.3 2819 85.0 2664 85.6 

Maternal education        

No education 317 26.9 855 25.8 799 25.7 

Primary 815 69.3 2302 69.4 2084 67.0 

Secondary and above 44 3.8 160 4.8 229 7.4 

Partner's occupation       

Non agriculture n/a n/a 734 22.2 907 29.1 

Agriculture n/a n/a 2371 71.5 1977 63.5 

Not working n/a n/a 211 6.3 229 7.3 

Partner's education **       

No education n/a n/a 582 18.7 534 18.5 

Primary n/a n/a 2277 73.2 2079 72.0 

Secondary and above n/a n/a 252 8.1 276 9.5 

Mother's age       

15-19years 468 39.8 1318 39.7 1160 37.3 

20-34years 499 42.4 1465 44.2 1342 43.1 

35-49years 209 17.8 533 16.1 611 19.6 

Marital status       

Currently married 1017 86.5 2887 87.1 2637 84.7 

Formerly married (div/sep/widow) 81 6.9 228 6.9 263 8.4 

Never married 78 6.6 201 6.0 213 6.8 

Birth order        

First-born  250 21.2 707 21.3 611 19.6 

2nd-4th 538 45.7 1601 48.3 1518 48.8 
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5 or more 388 33.0 1008 30.4 983 31.6 

Preceding birth interval *        

No previous birth 250 21.2 708 21.4 611 19.7 

<24 months 113 9.6 502 15.2 358 11.5 

>24 months 813 69.2 2098 63.4 2137 68.8 

Sex of baby       

Male 608 51.7 1644 49.6 1539 49.5 

Female 568 48.3 1672 50.4 1573 50.6 

Child's age in months       

0-5 months 326 27.7 837 25.2 837 26.9 

6-11 months 303 25.8 903 27.2 793 25.5 

12-17 months 293 24.8 858 25.9 772 24.8 

18-23 months 254 21.6 719 21.7 710 22.8 

Place of delivery        

Home 689 58.7 1733 52.3 1528 49.1 

Health facility 486 41.4 1583 47.7 584 50.9 

Mode of delivery **       

Non-caesarean 1137 96.7 3199 96.7 2949 94.9 

Caesarean section 39 3.3 108 3.3 158 5.1 

Type of delivery assistance **       

Health professional 483 41.1 1533 48.3 1487 47.9 

Traditional birth attendant. 145 12.3 290 9.1 388 12.5 

Relatives or untrained people 548 46.7 1349 42.5 1229 39.6 

Antenatal Clinic visits *       

None 29 2.5 78 2.7 65 2.1 

1-3 visits 350 30.0 392 13.4 1839 59.2 

4+ visits 785 67.4 1223 42.0 1201 38.7 

Timing of postnatal check-up *       

No check-ups (including missing) n/a n/a 3050 92.0 2097 68.6 

0-2 days n/a n/a 204 6.2 466 15.2 

3-6 days n/a n/a 25 0.8 176 5.8 

7+ days n/a n/a 36 1.1 319 10.4 

Mother's BMI (kg/m
2
)       

<=18.5 n/a n/a 259 7.8 303 9.7 

>18.5 - <=24.9 n/a n/a 2599 78.4 2277 73.2 

>24.9 - <=29.9 n/a n/a 358 10.8 397 12.8 

>=30 n/a n/a 101 3.0 135 4.3 

Mother’s literacy*       

Can’t read 529 45.0 1177 35.5 1273 41.3 

Can read 646 55.0 2139 64.5 1812 58.7 

       

Mother's frequency of reading newspaper **       

Not at all 1131 96.3 2831 85.4 2702 86.9 

Yes 44 3.7 484 14.6 407 13.1 

Mother's frequency of listening to radio **       

Not at all 900 76.6 1369 41.3 1509 48.6 
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Yes 275 23.4 1943 58.7 1600 51.5 

Mother's frequency of watching TV*       

Not at all 1140 97.0 2980 89.9 2669 85.8 

Yes 35 3.0 334 10.1 443 14.2 

Household level factors 

Wealth Index*       

Poorest (lowest quintile) 185 16.8 741 22.4 656 21.1 

Poorer 420 38.3 720 21.7 751 24.1 

Middle 170 15.5 708 21.4 675 21.7 

Richer 217 19.8 649 19.6 581 18.7 

Richest (highest quintile) 105 9.6 498 15.0 450 14.5 

Decisions women have final say       

None n/a n/a 422 12.7 1383 44.4 

One-two n/a n/a 1320 39.8 577 18.5 

Three-four n/a n/a 783 23.6 459 14.8 

Five and more n/a n/a 791 23.9 693 22.3 

Community level factors 

Residence       

Urban 217 18.5 635 19.2 631 20.3 

Rural 958 81.5 2681 80.9 2481 79.7 

Geographical Zone       

Northern 209 17.8 406 12.3 451 14.5 

Eastern 295 25.1 350 10.6 514 16.5 

Western 164 13.9 736 22.2 496 15.9 

Southern Highlands 115 9.7 489 14.7 346 11.1 

Lake 133 11.3 725 21.9 405 13.0 

Southern  68 5.8 243 7.3 222 7.1 

Central 163 13.9 286 8.6 594 19.1 

Zanzibar 30 2.5 82 2.5 84 2.7 

NOTE: BMI: body mass index; TV: television; n/a: data were not available. Total weighted sample in was 

1175 in 1999, 3316 in 2004-05 and 3112 in 2010 unless indicated with (*). Data on partner’s education, 

partner’s occupation, maternal BMI, timing of postnatal check-ups and maternal participation on 

household decisions were not available in the 1999 TRCHS. 

3.3.2 Breastfeeding indicators 

The prevalence of breastfeeding indicators of all children aged 0-23 months in Tanzania from 

1999 to 2010 are presented in Table 3:2. More than half of the mothers (58.1%) had initiated 

breastfeeding within the first hour of birth in 2004-05 compared to less than half (46.1%) who 

did so in 2010. There was no data for early initiation of breastfeeding within one hour of birth in 

the 1999 survey. Almost all mothers (>97%) reported they had “Ever breastfed” their infants in 

all three surveys. Half (50.0%) of the infants 0-5 months of age were “Exclusively breastfed” in 

2010 compared to 41.3% in 2004-05 and 31.8% in 1999. The median duration for Exclusive 
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breastfeeding ranged between 2.4 and 2.6 months in Tanzania since 1999 to 2010. The 

prevalence of Exclusive breastfeeding were high (57.9%, 70.0% and 80.7%) during the first 

month, but decreased to 15.5%, 13.4% and 22.9% when the infants reached 4-5 months in 1999, 

2004-05 and 2010 respectively.  

The proportion of infants aged 0-5 months who were “Predominantly breastfed” was high 

(59.8%) in 1999 compared to 20.2% in 2004-05 and 16.8% in 2010. More than 90% of mothers 

“Continued to breastfeed their infants until the end of first year” in all three surveys. However, 

the proportion of mothers who “Continued to breastfeed their children until the end of second 

year” was 57.2% in 1999 and further reduced to 55.5% in 2004-05 and 51.1% in 2010. Few 

children (<10%) aged 0-23 months were “Bottle-fed” in Tanzania in all surveys. Infants less 

than six months who were Bottle-fed in 1999 were 9.1% compared to 4.3% in 2004-05 and 

4.7% in 2010. 
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Table 3:2 Prevalence of breastfeeding indicators among children aged 0-23 months in Tanzania, 1999-2010 

 

1999 2004-05 2010 

 

Size of 

subsample 

(weighted) 

n  

(weighted) 

Rate 

(%) 

[95% CI] Size of 

subsample 

(weighted) 

n  

(weighted) 

Rate 

(%) 

[95% CI] Size of 

subsample 

(weighted) 

n  

(weighted) 

Rate 

(%) 

[95% CI] 

Early initiation of breastfeeding 0-23 months  n/a n/a n/a n/a 3316 1933 58.3 [55.72,60.78] 3112 1434 46.1 [43.44, 48.76] 

Early initiation of breastfeeding  0-11 months  n/a n/a  n/a 1739 997 57.3 [54.41,60.14] 1630 750 46.0 [42.58, 49.45] 

Early initiation of breastfeeding 12-23 months  n/a n/a  n/a 1577 936 59.3 [55.85,62.75] 1482 685 46.2 [43.00,49.43] 

Children ever breastfed 0-23 months  1175 1148 97.7 [95.97, 98.67] 3316 3247 97.9 [97.02, 98.56] 3112 3065 98.5 [97.68, 99.00] 

Children ever breastfed 0-11 months  629 612 97.3 [95.22, 98.45] 1739 1704 98.0 [96.76, 98.71] 1630 1604 98.4 [97.31, 99.07] 

Children ever breastfed 12-23 months  546 536 98.2 [95.68, 99.22] 1577 1544 97.9 [96.75, 98.65] 1482 1461 98.6 [97.63, 99.11] 

Exclusive breastfeeding rate 0-5 months  326 104 31.8 [24.45, 40.22] 837 345 41.3 [37.54, 45.15] 837 418 49.9 [45.65, 54.15] 

Exclusive breastfeeding 0-1 month  97 56 57.9 [44.14, 70.53] 256 179 70.0 [63.42, 75.97] 245 197 80.7 [74.13, 85.94] 

Exclusive breastfeeding 2-3 months  123 31 25.42 [16.77, 36.57] 304 129 42.3 [36.50, 48.48] 299 153 51.1 [44.38, 57.80] 

Exclusive breastfeeding 4-5 months  106 16 15.49 [7.30, 29.9] 280 38 13.4 [9.41, 19.11] 293 67 22.9 [17.69, 29.10] 

Exclusive breastfeeding 0-3 months  220 87 39.7 [30.8249.31], 560 308 55.0 [50.20, 59.80] 544 350 64.4 [58.82, 69.66] 

Predominant breastfeeding 0-5 months  326 195 59.84 [50.57, 68.46] 837 169 20.2 [17.35, 23.43] 837 141 16.8 [13.46, 20.74] 

Continued breastfeeding rate at 1 year  193 177 91.7 [81.71, 96.48] 545 496 91.0 [87.49, 93.53] 524 492 94.0 [91.02, 96.09] 

Continued breastfeeding rate at 2 year  156 89 57.2 [46.51, 67.28] 481 267 55.5 [50.43, 60.53] 419 214 51.1 [45.19, 57.04] 

Bottle feeding rate at 0-23 months  1175 78 6.7 [5.07, 8.69] 3316 123 3.7 [2.86, 4.74] 3112 200 3.8 [2.97, 4.97] 

Bottle feeding rate at 0-5 months  326 30 9.1 [5.85, 13.82] 837 36 4.3 [3.05, 6.09] 837 39 4.7 [3.06, 7.17] 

Bottle feeding rate at 6-11 months  303 25 8.1 [4.41, 14.51] 903 38 4.2 [2.68, 6.46] 793 43 5.4 [3.75, 7.73] 

Bottle feeding rate at 12-23 months  546 24 4.4 [2.6, 7.37] 1577 49 3.1 [2.16, 4.38] 1482 37 2.5 [1.66, 3.83] 

C.I: Confidence interval; n/a: data not available 
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Figure 3:1 below shows that, the prevalence of EBF increase with decreasing rate of 

predominant breastfeeding among infants aged 0-5 months in Tanzania.  
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Figure 3:1  Prevalence of exclusive breastfeeding and predominant breastfeeding among 

infants aged 0-5 months, Tanzania 1999, 2004-05 and 2010. 

Figure 3:2 to 3:4 below shows that 3.5%, 3.6% and 3.0% of infants were not breastfed 

at birth in Tanzania during 1999, 2004-05 and 2010 respectively. However, the 

prevalence of EBF at birth increased from 76.4% in 1999 and 2004-05 to 86.0% in 

2010. Similarly, at birth 16.0% of infants were given breast milk plus water in 1999 and 

2004-05 but the prevalence reduced to 8.0% in 2010. The proportion of infants who 

were given breast milk and other milk at birth was low (2%) in both surveys. The 

percentage of infants given BF plus complementary foods at birth decreased over time 

from 2.1% in 1999 and 2004-05 to 1.0% in 2010. The proportion of BF plus water tends 

to increase as infant grows.  
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Figure 3:2: Distribution of children by breastfeeding (BF) status, according to age, in 

Tanzania 1999. 

Figure 3:3: Distribution of children by breastfeeding (BF) status, according to age, in 

Tanzania 2004-05. 
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Figure 3:4: Distribution of children by breastfeeding (BF) status, according to age, in 

Tanzania 2010. 

3.3.3 Differentials of breastfeeding indicators across individual-, household-, and 

community-level characteristics 

Table 3:3 to Table 3:5 describe how the selected breastfeeding indicators “Early initiation of 

breastfeeding”, “Exclusive breastfeeding” and “Predominant breastfeeding” varied across 

individual-, household-, and community-level characteristics. The prevalence of early initiation 

of breastfeeding within one hour of birth was significantly higher among mothers from Central, 

Eastern, Northern and Lake Zones in 2004-05 compared to 2010 (p<0.001) (Table 3:3). Mothers 

with secondary school education or higher education had significantly higher rates (67.0%) of 

early initiation of breastfeeding within one hour of birth in 2004-05 compared to 62.7% in 2010. 

The rate of early initiation of breastfeeding was significantly lower (63.2%) among working 

mothers than non-working mothers in 2010 (p<0.001). About 50.0% of the mothers aged 25-34 

years had breastfed their infants within hour of birth in 2010. Multiparous mothers had 

significantly higher rates of early initiation of breastfeeding within one hour of birth compared 
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to primiparous mothers in 2004-05 (p<0.001). Mothers who gave birth at the health facilities 

had significantly higher rates of early initiation of breastfeeding than those who gave birth at 

home in both surveys (p<0.001). These rates were reported by many mothers (64.7%) in 2004-

05 than those who did so in 2010 (57.7%). The rates of early initiation of breastfeeding was low 

among mothers who delivered by caesarean section compared to those who had non-caesarean 

section in both surveys. Illiterate mothers, those who did not listen to radio or watched 

television, mothers from poor households and those in rural areas also reported low rates of 

early initiation of breastfeeding in the 2004-05 and 2010 surveys.  

Table 3:3 Rates of Early initiation of breastfeeding by individual, household and 

community level characteristics, Tanzania 2004-05 and 2010 

Characteristic 

2004-05 2010 

% 95% CI p % 95% CI p 

Individual level factors 

Maternal working status       

  Working (past 12 mo) 60.5 [54.28,66.31] 0.455 43.2 [40.49,45.97] <0.001 

  Non-working 57.9 [55.07,60.66]  63.2 [57.15,68.93]  

Maternal education        

  No education 54.8 [49.73,59.67] 0.055 41.7 [36.23,47.30] <0.001 

  Primary 59.0 [56.26,61.66]  45.9 [42.91,49.04]  

  Secondary and above 66.9 [57.35,75.17]  62.7 [55.11,69.73]  

Partner's education        

  No education 51.7 [45.7,57.55] 0.009 45.2 [39.65,50.83] <0.001 

  Primary 59.2 [56.52,61.80]   43.7 [40.77,46.64]  

  Secondary and above 66.5 [58.87,73.35]  62.0 [53.78,69.60]  

Partner's occupation        

Non agriculture 68.3 [63.99,72.24] <0.001 54.9 [50.08,59.59] <0.001 

Agriculture 55.4 [52.24,58.49]  41.4 [38.52,44.41]   

Not working 55.9 [47.58,63.96]  51.5 [43.70,59.26]   

Mother's age        

15-24years 57.9 [54.45,61.19] 0.605 43.5 [39.63,47.47] 0.027 

25-34years 59.3 [55.78,62.71]  49.5 [45.68,53.37]   

35-49years 56.5 [51.12,61.75]  43.5 [38.85,48.19]   

Marital status        

Currently married 58.6 [55.88,61.28] 0.686 45.5 [42.64,48.30] 0.247 

Formerly married 

(div/sep/widow) 55.2 [46.93,63.18]  47.0 [39.2,54.98]   

Never married 57.0 [48.43,65.16]  52.9 [44.58,60.98]   

Birth order        
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  First-born  54.7 [50.17,59.06] 0.001 47.4 [41.98,52.88] 0.087 

  2nd-4th 62.0 [59.08,64.76]  47.9 [44.32,51.67]   

  5 or more 55.0 [50.91,58.96]  42.4 [50.91,58.96]   

Preceding birth interval       

No previous birth 54.7 [50.17,59.06] 0.282 47.4 [41.98,52.88] 0.207 

<24 months 58.7 [44.38,71.60]  40.6 [33.62,47.91]   

>24 months 59.1 [50.76,63.14]  46.7 [43.67,49.82]   

Sex of baby        

  Male 57.3 [54.03,60.42] 0.335 44.8 [41.32,48.24] 0.230 

  Female 59.3 [55.91,62.55]  47.4 [44.02,50.81]   

Place of delivery        

Home 52.4 [48.69,56.07] <0.001 34.0 [30.99,37.21] <0.001 

Health facility 64.7 [61.24,68.03]  57.7 [54.19,61.19]   

Mode of delivery        

Non-caesarean 59.2 [56.50,61.78] <0.001 47.4 [44.60,50.29] <0.001 

Caesarean section 28.2 [18.82,40.06]  20.9 [14.12,29.79]   

Type of delivery 

assistance         

Health professional 65.3 [62.04,68.45] <0.001 58.6 [55.02,62.26] <0.001 

Traditional birth 

attendant. 48.8 [41.79,55.93]  40.2 [34.34,46.37]   

Relatives or untrained 

people 53.8 [49.88,57.68]  32.7 [29.35,36.29]   

Antenatal Clinic visits         

None 51.5 [35.30,67.34] 0.050 52.5 [36.46,68.08] <0.001 

1-3. 50.5 [44.75,56.18]  42.3 [39.39,45.35]   

4+. 61.4 [56.66,62.21]  51.6 [47.87,55.41]   

Timing of postnatal check-up        

No check-ups 

(including missing) 58.9 [56.23,61.55] 0.007 41.7 [38.64,44.90]  <0.001 

0-2 days 53.4 [46.05,60.63]  54.9 [49.44,60.41]  

3-6 days 63.4 [43.08,79.81]  62.9 [53.53,71.32]   

7+ 28.2 [13.96,48.85]  51.1 [44.49,57.67]   

Mother’s literacy       

Can’t read 53.4 [49.27,57.65] 0.002 38.9 [35.07,42.88] <0.001 

Can read 60.9 [58.13,63.62]  51.1 [47.73,54.38]  

Mother's frequency of reading newspaper     

Not all 57.9 [55.02,60.68] 0.479 44.0 [41.22,46.88] <0.001 

Yes 60.5 [55.22,65.54]  59.8 [53.65,65.62]   

       

Mother's frequency of listening radio      

Not all 54.6 [50.61,58.61] 0.010 41.5 [38.13,45.13] 0.003 

Yes 60.9 [57.89,63.81]  50.4 [46.96,53.89]   

Mother's frequency of watching TV      

Not all 57.4 [54.68,60.10] 0.021 44.1 [41.32,46.92] <0.001 

Yes 65.7 [59.36,71.57]  58.1 [51.50,64.42]   

Mother's BMI        
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<=18.5 52.4 [45.13,59.63] 0.086 48.4 [40.60,56.18] 0.459 

>18.5 - <=24.9 58.0 [55.03,60.87]  45.0 [42.02,48.02]   

>24.9 - <=29.9 64.0 [56.92,70.39]  48.1 [41.36,54.99]   

>=30 60.8 [48.46,71.89]  53.5 [40.22,66.29]   

Household level factors 

Wealth Index        

Poorest (lowest 

quintile) 52.5 [47.45,57.55]  <0.001 39.3 [34.56,44.22] <0.001 

Poorer 51.8 [46.29,57.24]   42.0 [37.14,47.03]   

Middle 56.9 [51.85,61.86]  43.8 [38.64,49.07]   

Richer 62.7 [57.89,67.21]  48.7 [42.19,55.26]   

Richest (highest 

quintile) 72.4 [67.25,77.01]   62.9 [56.37,69.06]   

Mother's decision in category      

None 48.6 [43.24,54.01]  <0.001 43.1 [39.73,46.54] 0.018 

One - two. 55.6 [51.63,59.57]  44.7 [39.85,49.71]   

Three - four. 63.1 [58.59,67.46]  51.7 [46.14,57.21]   

Five and more 63.0 [58.62,67.23]   49.5 [44.41,54.58]   

Community level factors 

Residence        

Urban 67.5 [61.17,73.21] 0.004 61.2 [54.61,67.47] <0.001 

Rural 56.1 [52.98,59.16]   42.2 [39.47,45.06]   

Geographical Zone        

Northern 60.5 [54.07,66.60] <0.001 39.3 [33.99,44.94] <0.001 

Eastern 77.3 [70.95,82.65]  36.5 [30.50,43.15]  

Western 35.6 [30.08,41.62]   51.4 [44.97,57.68]  

Southern Highlands 44.8 [39.91,49.73]  53.0 [46.95,58.99]  

Lake 80.4 [76.77,83.64]  44.2 [36.53,52.17]  

Southern 54.5 [48.63,60.16]  45.4 [35.66,55.53]  

Central 60.5 [53.08,67.44]  52.1 [44.65,59.52]  

Zanzibar 57.3 [52.23,62.15]  49.1 [44.23,53.90]  

BMI: Body Mass Index; CI: Confidence Interval; TV: television. Chi squire test was applied to test for 

statistical significance. Information on early initiation of breastfeeding within one hour of birth was not 

available for 1999 survey. 

As shown in Table 3:4 below, the rate of EBF of infants aged 0-5 months was significantly high 

among mothers who had worked in the last 12 months (58.9%) in 2010 than working mothers 

(43.3%) in 2004-05 and 1999 (33.9%). Mothers who gave birth at home had higher rates of EBF 

compared to those who gave birth at the health facilities in 1999. There was no significant 

difference in the rates of EBF among mothers who gave birth at home or health facility in 2004-

05 and 2010. The rates of EBF were also high among mothers who got assistance from trained 

health providers during birth than those assisted by untrained birth attendants in 2004-05.  
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In contrast, the rates of EBF were significantly lower among mothers who watched television 

and were from wealthier households in 1999 and 2010. Similarly, mothers from urban areas had 

lower rates of EBF compared to their rural counterparts in 2010. The rates of EBF were not 

significantly different among rural and urban mothers in 1999 and 2004-05 surveys. Except for 

Western zones (57.9%), children from other geographic zones had low rates (<50.0%) of EBF 

in 1999. Likewise, the rate of EBF was 62.0% among infants in Lake Zone and less than 50.0% 

in other geographic zones. Furthermore, exclusive breastfeeding rates in infants aged 0-5 

months varied from 10.4% in Zanzibar to 66.5% in Eastern zone in 2010.  

 



82 

Table 3:4  Rates of Exclusive breastfeeding by individual, household and community level characteristics, Tanzania 1999-2010 

Characteristic 
1999 2003-4 2010 

% 95% CI p % 95% CI p % 95% CI p 

Individual level factors 

Maternal working status            

Working (past 12 mo) 30.7 [22.44,40.49] 0.713 32.0 [22.99,42.68] 0.050 48.0 [43.23,52.75] 0.035 

Non-working 33.9 [20.79,50.14]  43.3 [39.26,47.37]  58.9 [49.92,67.39]  

Maternal education           

  No education 39.7 [22.18,60.27] 0.346 41.6 [33.24,50.41] 0.794 50.6 [41.94,59.29] 0.943 

  Primary 28.9 [22.73,36.06]  40.7 [36.25,45.39]  49.8 [44.54,55.04]  

  Secondary and above 19.2 [4.91,52.30]  47.6 [29.29,66.51]  47.8 [34.17,61.70]  

Partner's education           

  No education n/a n/a  48.4 [38.82,58.06] 0.055 50.3 [36.44,64.07] 0.350 

  Primary n/a n/a  41.3 [36.8,45.99]   52.1 [47.05,57.03]  

  Secondary and above n/a n/a  40.9 [27.29,56.15]  37.3 [23.76,53.23]  

Partner's occupation           

Non agriculture n/a n/a  37.2 [28.53,46.87] 0.019 49.6 [42.05,57.24] 0.726 

Agriculture n/a n/a  44.3 [39.77,48.99]  50.7 [44.90,56.55]  

Not working n/a n/a  22.3 [12.54,36.45]  44.6 [32.33,57.64]  

Mother's age          

 15-24years 29.4 [19.78,41.36] 0.289 37.4 [31.45,43.66] 0.099 50.4 [44.38,56.49] 0.858 

 25-34years 37.5 [26.34,50.09]  41.8 [35.96,47.77]  50.4 [43.73,57.03]  

35-49years 21.9 [9.99,41.45]  51.2 [40.32,61.93]  47.5 [37.96,57.23]  

Marital status          
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Currently married 33.7 [24.99,43.64] 0.385 42.3 [38.13,46.49] 0.034 51.0 [46.12,55.91] 0.396 

Formerly married (div/sep/widow) 24.6 [9.73,49.59]  48.4 [32.12,65.01]  42.1 [28.10,57.43]  

Never married 20.9 [8.57,42.98]  22.0 [12.00,36.71]  44.5 [32.09,57.53]   

Birth order           

  First-born  24.6 [13.01,41.67] 0.493 36.9 [27.94,46.80] 0.231 50.1 [41.42,58.79] 0.997 

  2nd-4th 35.3 [26.53,45.07]  39.8 [34.49,45.29]  49.9 [44.19,55.65]   

  5 or more 32.2 [19.67,47.93]  46.1 [39.32,53.08]  49.7 [42.44,57.01]   

Preceding birth interval           

No previous birth 24.6 [13.01,41.67] 0.548 36.9 [27.94,46.80] 0.303 50.1 [41.42,58.79] 0.578 

<24 months 30.5 [12.75,56.85]  35.2 [25.31,46.45]  55.4 [43.14,67.03]   

>24 months 34.7 [26.77,43.62]  43.8 [39.23,48.37]  48.8 [44.08,53.70]   

Sex of baby           

  Male 25.5 [17.87,34.95] 0.087 44.3 [38.48,50.29] 0.169 50.2 [44.47,55.87] 0.892 

  Female 38.0 [26.77,50.71]  38.5 [33.41,43.90]  49.6 [43.51,55.71]  

Place of delivery           

Home 40.3 [30.8,50.51] 0.006 41.3 [36.16,46.53] 0.983 50.4 [43.59,57.22] 0.808 

Health facility 20.2 [12.11,31.66]  41.3 [35.18,47.79]  49.4 [44.38,54.37]  

Mode of delivery           

Non-caesarean 32.0 [24.52,40.65] 0.729 41.8 [37.87,45.73] 0.3408 49.5 [45.16,53.89] 0.492 

Caesarean section 24.0 [3.226,75.03]  27.5 [9.27,58.36]  60.1 [40.33,77.14]  

Type of delivery assistance           

Health professional 21.9 [13.13,34.31] 0.059 41.6 [35.52,47.90] 0.017 51.1 [45.68,56.43] 0.326 

Traditional birth attendant. 35.2 [21.00,52.52]  34.8 [24.46,46.74]  40.8 [29.14,53.54]  

Relatives or untrained people 39.3 [28.16,51.69]  39.5 [33.40,45.95]  51.1 [44.00,58.05]  

Antenatal Clinic visits            

None 58.4 [20.23,88.55] 0.137 34.3 [14.31,62.02] 0.5758 47.3 [17.12,79.59] 0.767 
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1-3. 37.9 [26.17,51.44]  45.7 [36.29,55.44]  48.9 [43.89,54.06]   

4+. 26.6 [19.17,35.71]  41.2 [37.17,45.34]  52.3 [45.13,59.31]   

Timing of postnatal check-up            

0-2 days n/a n/a  32.9 [20.27,48.51] 0.1399 44.6 [34.89,54.74] 0.466 

3-6 days n/a n/a  43.1 [14.47,77.27]   61.7 [41.52,78.61]   

7+ n/a n/a  0.00 0  42.8 [29.27,57.44]   

No check-ups (including missing) n/a n/a  42.3 [38.29,46.38]   50.9 [45.45,56.37]  

Mother’s literacy          

Can’t read 36.7 [23.96,51.74] 0.250 41.36 [34.45,48.62] 0.983 47.8 [41.59,54.16] 0.636 

Can read 27.7 [20.71,36.07]  41.26 [36.46,46.22]  51.4 [45.66,57.02]  

Mother's frequency of reading newspaper         

Not all 32.2 [24.68,40.75] 0.533 42.7 [38.66,46.85]  0.101 51.0 [46.49,55.53] 0.255 

Yes 21.2 [4.255,61.95]  32.6 [22.85,44.04]  41.4 [28.78,55.30]   

Mother's frequency of listening radio           

Not all 31.5 [23.53,40.72] 0.885 44.4 [38.23,50.75] 0.262 53.2 [46.94,59.4] 0.208 

Yes 32.9 [17.91,52.47]  39.4 [34.27,44.69]  46.1 [34.27,44.69]  

Mother's frequency of watching TV          

Not all 32.5 [24.92,41.06] <0.001 41.5 [37.61,45.58]  0.731 51.9 [47.11,56.57] 0.008 

Yes 1.1 [0.13,7.91]  39.7 [26.19,55.03]   33.9 [23.61,46.05]  

Mother's BMI (kg/m
2
)          

<=18.5 n/a n/a  43.4 [31.21,56.38] 0.742 54.8 [38.25,70.37] 0.0203 

>18.5 - <=24.9 n/a n/a  40.0 [35.79,44.37]  52.27 [47.82,56.69]  

>24.9 - <=29.9 n/a n/a  45.9 [33.43,58.82]  40.0 [23.41,46.40]  

>=30 n/a n/a  53.8 [29.68,76.29]  43.6 [26.74,62.13]  

Household level factors 

Wealth Index           
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Poorest (lowest quintile) 52.7 [31.29,73.19] 0.014 41.5 [33.18,50.39]  0.877 58.3 [49.21,66.83] 0.028 

Poorer 29.2 [18.70,42.50]  44.4 [36.44,52.61]  54.0 [44.94,62.87]  

Middle 22.5 [8.76,46.87]  39.8 [32.68,47.28]   51.5 [42.35,60.52]  

Richer 43.2 [26.34,61.79]  43.0 [34.20,52.22]   42.5 [33.80,51.61]  

Richest (highest quintile) 5.9 [1.351,22.27]  37.9 [27.38,49.6]   37.0 [27.07,48.20]  

Mother's decision in category           

None n/a n/a  38.0 [26.50,51.12] 0.870 46.6 [40.62,52.77] 0.243 

One - two. n/a n/a  41.0 [35.03,47.23]  47.8 [37.41,58.46]   

Three - four. n/a n/a  41.5 [33.53,49.83]   59.0 [48.10,69.10]   

Five and more n/a n/a  44.1 [35.46,53.12]  52.9 [44.62,61.03]   

Community level factors 

Residence           

Urban 21.9 [12.95,34.58] 0.139 35.7 [26.12,46.56] 0.259 40.3 [31.06,50.27] 0.034 

Rural 34.0 [25.08,44.20]  42.6 [38.30,47.02]   52.2 [47.44,56.92]  

Geographical Zone          

Northern 22.5 [12.27,37.70] 0.001 21.8 [14.01,32.27] <0.001 44.3 [36.74,52.08] 0.002 

Eastern 47.3 [28.99,66.44]  27.4 [16.87,41.14]  66.5 [57.66,74.28]  

Western 57.9 [35.77,77.18]  46.1 [37.52,54.99]  53.6 [40.87,65.85]  

Southern Highlands 11.4 [4.445,26.41]  41.5 [29.57,54.47]  46.4 [36.39,56.71]  

Lake 30.8 [18.01,47.42]  62.0 [53.66,69.71]  40.6 [25.90,57.23]  

Southern 20.2 [7.19,45.13]  22.8 [14.67,33.61]  51.6 [36.76,66.24]  

Central 24.1 [12.79,40.69]  45.0 [36.76,53.46]   48.9 [39.96,57.85]  

Zanzibar 7.2 [3.06,15.88]  8.90 [4.89,15.84]  10.4 [6.218,16.73]  

BMI: Body Mass Index; CI: Confidence Interval; TV: television. Chi squire test was applied to test for statistical significance. Data on partner’s education, partner’s 

occupation, maternal BMI, timing of postnatal check-ups and maternal participation on household decisions were not available in the 1999 TRCHS 
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Table 3:5 shows that children whose mothers had worked in the past 12 months before the 

2004-05 survey had higher rates of predominant breastfeeding compared to those whose 

mothers who did not work. The rates of predominant breastfeeding were significantly higher 

among children whose mothers watched television frequently (<0.001), from rich households 

(0.015) and from all geographical zones except in Western (0.002) in 1999. Likewise, the rates 

of predominant breastfeeding were significantly higher (>20%) in Eastern, Northern, Western, 

Southern and Zanzibar geographic zones. The rates of predominant breastfeeding did not differ 

significantly across other individual characteristics such as maternal age, maternal education 

and child gender in 2004-05 and 1999. Furthermore, the rates of predominant breastfeeding 

were not significantly different across all individual-, household-, and community-level 

characteristics in the 2010 survey.  
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Table 3:5  Rates of Predominant breastfeeding by individual, household and community-level characteristics, Tanzania 1999-2010 

Characteristic 
1999 2003-4 2010 

% 95% CI p % 95% CI p % 95% CI p 

Individual level factors 

Maternal working status            

  Working (past 12 mo) 58.0 [42.38,72.22]  30.9 [23.83,38.91] 0.032 17.0 [13.29,21.37] 0.822 

  Non-working 60.8 [50.20,70.42] 0.754 22.1 [18.74,25.76]   16.0 [10.12,24.47]   

Maternal education            

  No education 55.4 [35.8,73.51] 0.401 22.0 [16.36,28.95] 0.8459 17.6 [11.74,25.78] 0.315 

  Primary 60.3 [51.71,68.36]  24.1 [20.59,28.04]  17.2 [13.47,21.57]   

  Secondary and above 80.3 [47.73,94.76]  23.9 [13.29,39.17]  8.6 [4.104,17.29]   

Partner's education            

  No education n/a n/a  17.2 [11.62,24.57] 0.1918 24.3 [14.36,38.01] 0.286 

  Primary n/a n/a  24.7 [21.04,28.70]  15.1 [11.69,19.23]   

  Secondary and above n/a n/a  29.9 [19.40,43.06]  15.5 [7.766,28.65]   

Partner's occupation           

Non agriculture n/a n/a  29.0 [18.72,33.87] 0.2212 15.6 [10.78,21.90] 0.551 

Agriculture n/a n/a  22.2 [16.00,22.91]  18.1 [13.82,23.23]   

Not working n/a n/a  22.0 [7.315,25.6]  11.8 [4.373,28.06]   

Mother's age             

 15-24years 60.3 [46.60,72.60] 0.498 24.3 [19.43,29.82] 0.5266 17.0 [12.31,23.03] 0.660 

 25-34years 56.3 [44.03,67.98]  24.5 [19.70,30.10]  15.3 [10.83,21.29]   

35-49years 68.9 [50.86,82.65]  18.8 [12.10,27.95]  19.5 [12.75,28.69]   

Marital status           
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Currently married 57.3 [46.45,67.47] 0.235 24.4 [21.17,27.99] 0.1726 17.3 [13.60,21.71] 0.694 

Formerly married (div/sep/widow) 71.2 [46.57,87.55]  12.5 [5.614,25.38]  16.8 [7.713,32.91]   

Never married 73.9 [50.89,88.58]  23.0 [13.54,36.17]  11.9 [4.40,28.23]   

Birth order           

  First-born  69.5 [52.36,82.59] 0.194 22.3 [14.88,32.12]  0.7708 13.1 [7.191,22.59] 0.347 

  2nd-4th 53.5 [42.89,63.74]  22.8 [18.62,27.58]   19.0 [14.73,24.14]   

  5 or more 61.8 [47.17,74.61]  25.6 [19.57,32.62]  15.8 [11.16,22.07]   

Preceding birth interval           

No previous birth 69.5 [52.36,82.59] 0.283 22.3 [14.88,32.12] 0.0908 13.1 [7.191,22.59] 0.227 

<24 months 65.3 [39.70,84.30]  42.8 [19.06,70.37]  22.0 [14.18,32.58]   

 >24 months 55.2 [45.46,64.52]  21.5 [18.11,25.32]  16.9 [13.48,21.14]   

Sex of baby           

  Male 65.7 [54.37,75.49] 0.120 20.2 [15.89,25.22] 0.0677 17.9 [13.76,23.14] 0.413 

  Female 54.1 [42.03,65.74]  26.8 [22.34,31.71]  15.5 [11.47,20.72]   

Place of delivery            

Home 51.3 [41.40,61.07] 0.004 23.4 [18.86,28.58] 0.8987 18.3 [13.88,23.82] 0.342 

Health facility 71.7 [59.42,81.36]  23.9 [19.32,29.07]  15.2 [11.07,20.58]   

Mode of delivery            

Non-caesarean 59.6 [50.08,68.48] 0.732 23.3 [20.27,26.62] 0.4237 17.3 [13.88,21.37] 0.104 

Caesarean section 67.6 [23.05,93.54]  33.1 [13.17,61.65]  4.6 [1.21,16.26]   

Type of delivery assistance            

Health professional 70.3 [57.40,80.65] 0.048 23.3 [18.75,28.67] 0.1279 14.9 [10.62,20.72] 0.378 

Traditional birth attendant. 54.4 [35.88,71.69]  21.4 [13.77,31.77]  24.6 [15.41,36.96]   

Relatives or untrained people 52.3 [40.40,63.99]  26.0 [20.51,32.33]  16.5 [12.26,21.87]   

Antenatal Clinic visits            

None 41.6 [11.45,79.77] 0.212 22.5 [8.026,49.13] 0.8172 14.4 [3.594,43.15] 0.749 
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1-3. 52.8 [39.97,65.32]  25.2 [18.47,33.26]  17.5 [13.76,21.87]   

4+ 64.9 [54.68,74.04]  23.8 [20.19,27.72]  15.3 [10.50,21.86]   

Timing of postnatal check-up            

0-2 days n/a n/a  30.0 [18.18,45.17] 0.2661 20.8 [13.06,31.58] 0.540 

3-6 days n/a n/a  18.8 [3.644,58.66]   13.7 [4.598,34.17]   

7+ n/a n/a  44.9 [13.73,80.64]   20.9 [10.96,36.18]   

No check-ups (including missing) n/a n/a  22.9 [19.70,26.52]   16.1 [12.49,20.51]   

Mother’s literacy          

Can’t read 54.1 [40.04,67.53]  23.55 [18.44,29.55] 0.981 18.6 [13.80,24.68] 0.281 

Can read 64.6 [54.81,73.31] 0.171 23.63 [19.79,27.96]  15.5 [11.75,20.25]  

Mother's frequency of reading newspaper          

Not all 59.4 [49.97,68.25] 0.492 23.3 [20.13,26.88] 0.6966 16.8 [13.28,21.08] 0.912 

Yes 71.6 [35.06,92.17]  25.3 [17.15,35.6]  16.8 [8.743,29.86]   

Mother's frequency of listening 

radio           

Not all 59.5 [49.10,69.13] 0.897 22.1 [17.56,27.46] 0.6424 17.0 [12.27,23.13] 0.854 

Yes 60.9 [40.66,78.06]  24.5 [20.59,28.97]  16.7 [12.61,21.71]   

Mother's frequency of watching TV           

Not all 59.0 [49.53,67.88] <0.001 24.1 [20.99,27.59] 0.5742 16.9 [13.40,21.24] 0.762 

Yes 98.9 [92.09,99.87]  19.3 [11.49,30.55]  15.4 [8.335,26.73]   

Mother's BMI(kg/m
2
)           

<=18.5 n/a n/a  23.2 [14.18,35.54] 0.937 15.4 [5.26,37.45] 0.344 

>18.5 - <=24.9 n/a n/a  23.4 [19.99,27.08]  16.5 [13.15,20.48]   

>24.9 - <=29.9 n/a n/a  29.0 [19.74,40.45]  14.5 [8.02,24.78]  

>=30 n/a n/a  5.5 [1.607,17.26]  32.1 [13.71,58.34]  

Household level factors 
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Wealth Index           

Poorest (lowest quintile) 35.2 [19.62,54.72] 0.015 20.3 [14.35,27.87] 0.4044 16.9 [11.13,24.76] 0.683 

Poorer 60.6 [47.02,72.7]  24.5 [17.67,32.92]  19.6 [13.21,28.11]   

Middle 71.7 [47.66,87.6]  28.8 [22.49,36.14]  16.4  [10.53,24.54]   

Richer 53.9 [34.92,71.76]  20.6 [14.99,27.67]  17.0 [10.85,25.70]   

Richest (highest quintile) 83.2 [59.5,94.33]  22.7 [15.02,32.42]  10.9 [5.086,21.96]   

Mother's decision in category           

None n/a n/a  21.2 [14.39,30.02] 0.3611 19.2 [14.02,25.61] 0.383 

One. n/a n/a  26.5 [21.30,32.33]  17.9 [10.94,27.82]   

Two. n/a n/a  24.2 [18.31,31.34]  14.8 [9.053,23.18]   

Three and more n/a n/a  18.8 [12.72,26.76]  12.1 [7.334,19.31]   

Community level factors 

Residence           

Urban 73.4 [59.69,83.71] 0.064 28.7 [21.06,37.78] 0.1498 12.4 [6.75,21.60] 0.238 

Rural 56.9 [45.96,67.16]  22.4 [19.26,25.90]   17.9 [14.13,22.30]   

Geographical Zone            

Northern 76.4 [61.08,86.97] 0.002 30.5 [22.58,39.78] <0.001 18.0 [11.37,27.24] 0.317 

Eastern 41.8 [23.50,62.64]  24.3 [15.32,36.29]   17.1 [10.45,26.76]   

Western 28.9 [10.17,59.45]  32.3 [25.42,39.94]   10.7 [4.96,21.40]   

Southern Highlands 74.1 [50.61,88.84]  14.5 [8.39,23.82]   11.6 [5.96,21.61]   

Lake 55.4 [37.62,71.88]  20.4 [13.98,28.75]   21.1 [9.46,40.53]   

Southern 66.9 [47.23,82.08]  22.1 [13.51,33.96]   13.2 [6.28,25.67]   

Central 75.9 [59.31,87.21]  7.6 [3.458,15.82]   19.7 [12.34,30.07]   

Zanzibar 82.5 [72.17,89.58]  40.0 [31.74,48.90]   36.7 [29.52,44.57]   

BMI: Body Mass Index; CI: Confidence Interval; TV: television. Chi squire test was applied to test for statistical significance. Data on partner’s education, 

partner’s occupation, maternal BMI, timing of postnatal check-ups and maternal participation on household decisions were not available in the 1999 TRCHS 
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3.3.4 Determinants of breastfeeding indicators 

Adjusted odds ratios were calculated to estimate the effect of the independent variables on three 

adverse infant feeding outcomes: delayed initiation of breastfeeding within one hour of birth, 

non-exclusive breastfeeding, and predominant breastfeeding.  

Risk factors for Delayed initiation of breastfeeding 

As seen in Table 3:6, home delivery and caesarean section delivery were consistent negative 

factors for delayed initiation of breastfeeding in 2004-05 and in 2010. Maternal underweight 

(Body Mass Index (BMI) less than 18.5 kg/m
2
), prim parity and lower household wealth were 

determinants of delayed initiation of breastfeeding in 2004-05, whereas older maternal age (>25 

years) and maternal higher education (secondary school or higher education) were positive 

protective factors for early initiation of breastfeeding within one hour of birth in 2010. Infants 

whose mothers had worked in the last 12 months and those residing in rural areas were at higher 

risk of delayed initiation of breastfeeding compared to urban infants of non-working mothers in 

2010. Infants from Lake, Northern, Western and Zanzibar were at higher risk of delayed 

initiation of breastfeeding within one hour of birth since 2004-05 until 2010 as compared to 

infants from other geographic zones. 
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Table 3:6  Determinants of Delayed initiation of breastfeeding within one hour of birth, 

Tanzania 2004-05 -2010 

Characteristic 

Year of survey 

2004-05 2010 

AOR [95%CI] p AOR [95%CI] p 

Mother’s age 

      15-24 years 

   

1.0 

  25-34 years 

   

0.6 [0.52,0.81] <0.001 

35-49 years 

   

0.7 [0.55,0.94] 0.016 

Work status 

      Not working 

   

1.0 

  Working 

   

2.3 [1.62,3.29] <0.001 

Mother’s education 

      No education 

   

1.0 

  Primary 

   

1.0 [0.77,1.32] 0.966 

Secondary or more 

   

0.5 [0.33,0.83] 0.009 

Mother's BMI 

(kg/m
2
) 

      >18.5 - <=24.9 1.0 

     >24.9 - <=29.9 1.1 [0.69,1.67] 0.732 

   >=30 1.5 [0.82,2.59] 0.193 

   <=18.5 1.6 [1.13,2.16] 0.007 

   Place of delivery  

      Health facility 1.0 

  

1.0 

  Home 1.9 [1.51,2.37] <0.001 1.7 [1.09,2.62] 0.019 

Mode of delivery  

      Non-caesarean 1.0 

  

1.0 

  Caesarean section 9.4 [4.51,19.62] <0.001 8.9 [4.72,16.79] <0.001 

Delivery assistant 

      Health professional 

   

1.0 

  TBA 

   

1.4 [0.82,2.28] 0.210 

Relatives/others 

   

1.9 [1.21,3.08] 0.004 

Preceding birth interval 

     >24 months 1.0 

     <=24 months 1.2 [0.90,1.64] 0.235 

   No previous birth 1.5 [1.20,1.91] <0.001 

   Wealth Index 

      Richest 1.0 

     Richer 1.2 [0.84,1.76] 0.209 

   Middle 1.4 [0.97,2.01] 0.041 

   Poorest 1.5 [1.05,2.25] 0.015 

   Poor 1.5 [1.03,2.18] 0.019 

   Area of residence 

      Urban 

   

1.0 

  Rural 

   

1.4 [1.00,2.03] 0.050 
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       Geographic zone 

      Western 8.5 [5.95,12.14] <0.001 1.0* 

  Southern Highlands 6.1 [4.39,8.37] <0.001 1.1 [0.70,1.65] 0.680 

Central 2.7 [1.84,4.03] <0.001 1.2 [0.81,1.76] 0.319 

Lake 1.0* 

  

1.6 [1.02,2.45] 0.039 

Southern 4.3 [3.01,6.15] <0.001 1.6 [0.94,2.73] 0.059 

Northern 2.9 [2.02,4.19] <0.001 1.7 [1.14,2.46] 0.006 

Zanzibar 3.7 [2.71,5.09] <0.001 2.3 [1.48,3.68] <0.001 

Eastern 1.2 [0.78,1.82] 0.247 2.1 [1.37,3.26] 0.001 

AOR: adjusted odds ratio; CI: confidence interval. Survey logistic regression models for determinants of 

delayed initiation of breastfeeding within one hour of birth among children aged 0-23 months. The 

independent variables adjusted for were: child sex, child age, mother’s age, mother’s education, 

mother’s literacy, mother’s employment status, mother’s BMI, marital status, father’s education, father’s 

occupation, birth order, preceding birth interval, antenatal visits, place of delivery, mode of delivery, 

type of delivery assistance, postnatal visits, mother’s access to media (radio, television and newspapers), 

household wealth index, area of residence and geographical zones. P-values for odds ratios are based 

on multiple logistic regression model that includes all predictor variables retained by backward 

elimination, and also taking account of the clustering. The categories of independent variables have been 

ordered by placing the category with the lowest risk of adverse breastfeeding pattern first, except for 

geographical zones where (*) represent the reference category. 

 

Risk factors for Non-exclusive breastfeeding 

Male infants from the richest households and those of literate mothers aged more than 34 years 

were less likely to be exclusively breastfed in the first six months in 1999 (Table 3:7). Similarly, 

infants whose mothers had no formal education and delivered their babies at home had higher 

risks of non-exclusive breastfeeding in 2004-05. The adjusted odds of non-exclusive 

breastfeeding were significantly higher in urban infants and those whose mothers were assisted 

by traditional birth attendants at birth in 2010. When type of delivery assistant was removed 

from the final model and replaced by place of delivery, we found that place of delivery was not 

significantly associated with non-exclusive breastfeeding. Hence, type of delivery assistance 

was retained in the final model for non-EBF in 2010. In 1999, infants from Western zone were 

at lower risk of non-EBF than infants from other geographic zones. However, infants from 

Western, Lake, Southern and Eastern zones were at greater risk of non-EBF in 2004-05 and 

those from Zanzibar had higher risks of non-EBF compared to infants from other geographic 

zones in 2010.  
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Table 3:7  Determinants of non-exclusive breastfeeding among infants aged 0-5 months in Tanzania, 1999, 2004-05 and 2010 

Characteristic 

Year of survey 

1999 2004-05 2010 

AOR [95%CI] p AOR [95%CI] p AOR [95%CI] p 

Child age in months 2.05 [1.49,2.81] <0.001 2.1 [1.86,2.48] <0.001 2.1 [1.78,2.40] <0.001 

Sex of child          

Male  1.00         

Female 0.39 [0.19,0.78] 0.008       

Mother's age(yrs)          

 15-24 1.00         

 25-34 0.99 [0.40,2.43] 0.974       

35-49 3.98 [1.31,12.07] 0.015       

Mother’s literacy          

Can’t read 1.00         

Read easily 2.35 [1.05,5.30] 0.039       

Maternal education          

Secondary and higher     1.0      

Primary    2.3 [0.79,6.87] 0.121    

No education    3.3 [1.09,10.22] 0.034    

Place of delivery           

Health facility    1.0      

Home    1.6 [1.07,2.50] 0.024    

Delivery assistant          

Health professional       1.0   

Relatives and/or untrained person       1.4 [0.82,2.23]  
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Traditional birth attendant       2.3 [1.15,4.57] 0.019 

Area of residence          

Rural       1.0   

Urban       2.1 [1.08,3.89] 0.028 

Wealth Index          

Poorest (lowest quintile) 1.0         

Poorer 3.5 [0.78,15.78] 0.100       

Middle 3.0 [0.63,14.42] 0.164       

Richer 1.5 [0.44,4.97] 0.522       

Richest (highest quintile) 21.8 [2.43,19.32] 0.006       

Geographical Zone          

Zanzibar 4.2 [0.93,18.93] 0.062 1.0*   10.8 [5.23,22.22] <0.001 

Central 1.1 [0.28,4.21] 0.894 2.9 [1.62,5.34] <0.001 1.0*   

Southern Highlands 2.9 [0.56,15.38] 0.198 3.0 [1.55,5.84] 0.01 1.6 [0.84,3.13] 0.152 

Northern 1.0*   3.5 [1.81,6.75] <0.001 1.4 [0.73,2.77] 0.299 

Eastern 0.3 [0.08,1.42] 0.137 7.4 [3.51,15.54] <0.001 0.3 [0.17,0.62] 0.001 

Southern 0.6 [0.10,3.39] 0.563 8.0 [3.46,18.60] <0.001 1.4 [0.50,3.64] 0.550 

Lake 0.5 [0.11,2.52] 0.411 8.6 [4.53,16.24] <0.001 2.6 [0.91,7.29] 0.076 

Western 0.1 [0.03,0.64] 0.012 39.2 [14.68,104.81] <0.001 0.6 [0.32,1.28] 0.205 

AOR: adjusted odds ratios; CI: confidence interval. The independent variables adjusted for included child sex, child age, mother’s age, mother’s 

literacy, mother’s employment status, mother’s BMI, marital status, father’s education, father’s occupation, birth order, preceding birth interval, 

antenatal visits, postnatal check-ups, place of delivery, type of delivery assistance, mode of delivery, mother’s access to media (radio, television and 

newspapers), household wealth index, area of residence and geographical zones. The categories of independent variables have been ordered by 

placing the category with the lowest risk of adverse breastfeeding pattern first except for geographic zones whereby (*) represent the reference 

category. 
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Risk factors for Predominant breastfeeding 

The risks of being predominantly breastfed were significantly lower among female infants 

whose mothers listened to radio frequently and were from the Eastern, Southern and Western 

geographic zones (Table 3:8). On contrary, the adjusted odds of predominant breastfeeding were 

significantly higher among infants of literate mothers aged more than 34 years in 1999. 

Compared to Southern highlands, the occurrence of predominant breastfeeding was significantly 

higher across the following geographic zones: Zanzibar, Southern; Eastern; Lake, Central and 

Western in 2004-05. In addition, the risk of infants being predominantly breastfed was 

significantly higher among mothers who had 0-23 months of preceding birth interval compared 

with mothers who had >= 24 months preceding birth interval. Geographic zone was the only 

factor that revealed significant influence on predominant breastfeeding in the multivariate 

analysis in 2010, where by infants from Zanzibar  were at higher risk of being predominantly 

breastfed than infants from other geographic zones. 
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Table 3:8  Determinants of Predominant breastfeeding among infants aged 0-5 months in Tanzania, 1999, 2004-05 and 2010 

Characteristic 

Year of survey 

1999 2004-05 2010 

AOR [95%CI] p AOR [95%CI] p AOR [95%CI] p 

Child age in months 1.4 [1.12,1.80] 0.004       

Sex of child          

Male  1.0         

Female 0.5 [0.25,0.97] 0.042       

Mother's age  (years)          

 15-24 1.0         

 25-34 1.3 [0.55,3.21] 0.521       

35-49 3.8 [1.39,10.65] 0.010       

Mother’s literacy          

Can’t read 1.0         

Read easily 2.3 [1.01,5.03] 0.047       

Mother's frequency listening to radio          

 Not at all/once a week 1.0         

 Yes 0.4 [0.14,0.95] 0.040       

Preceding birth interval          

>24 months    1.0      

No previous birth    1.0 [0.50,1.84]     

<24 months    2.6 [1.52,4.35] <0.001    

Wealth Index          

Poorest (lowest quintile) 1.0         

Poorer 2.6 [0.91,7.51] 0.074       
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Middle 3.9 [0.97,15.73] 0.055       

Richer 3.9 [1.23,12.05] 0.021       

Richest (higher quintile) 11.8 [2.24,61.47] 0.004       

Geographical Zone          

Southern Highlands 0.7 [0.17,2.78] 0.601 1.0*   1.4 [0.45,4.82] 0.528 

Northern 1.0*   1.9 [0.57,6.10] 0.297 2.3 [0.76,6.82] 0.140 

Zanzibar 1.6 [0.54,4.88] 0.389 3.0 [1.01,9.12] 0.047 4.8 [1.76,13.22] 0.002 

Southern 0.2 [0.06,0.82] 0.025 3.5 [1.04,12.04] 0.043 1.6 [0.47,5.67] 0.439 

Eastern 0.2 [0.07,0.73] 0.014 4.1 [1.30,12.75] 0.016 1.7 [0.57,5.37] 0.325 

Lake 0.6 [0.19,1.74] 0.326 5.7 [1.95,16.81] 0.002 2.6 [0.61,11.02] 0.197 

Central 1.1 [0.38,3.12] 0.870 6.6 [2.34,18.78] <0.001 2.4 [0.79,7.17] 0.125 

Western 0.1 [0.01,0.49] 0.007 8.3 [2.89,23.77] <0.001 1.0*   

AOR: adjusted odds ratios; CI: confidence interval. The independent variables adjusted for included child sex, child age, mother’s age, mother’s literacy, mother’s 

employment status, mother’s BMI, marital status, father’s education, father’s occupation, birth order, preceding birth interval, antenatal visits, place of delivery, 

mode of delivery, type of delivery assistance, postnatal visits, mother’s access to media (radio, television and newspapers), household wealth index, area of residence 

and geographical zones. The categories of independent variables have been ordered by placing the category with the lowest risk of adverse feeding pattern first 

except for geographic zones whereby (*) represent the reference category. 
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3.3.5 Trends in breastfeeding indicators in Tanzania from 1999 to 2010 

This analysis aimed at comparing the trends in the prevalence of breastfeeding indicators among 

children aged 0-23 months in Tanzania from 1999 to 2010. 

Infant and young child feeding indicators 

The prevalence and differences as percentage-points of breastfeeding indicators for the three 

surveys are tabulated in Table 3:9, and the patterns are presented in Figure 3:5 to Figure 3:8. 

Finding from this trend analysis shows a significant increasing trend in the proportion of infants 

who were ever breastfed in Tanzania. There was a 0.8 percentage point increase from 1999 to 

2010 (Figure 3:5). The difference as a percentage change between 2004-05 and 2010 survey 

periods was not statistically significant (Table 3:9). The prevalence of early initiation of 

breastfeeding within one hour of birth was 58.6% in 2004-05 which decreased to 46.1% in the 

year 2010, resulting in a 12.2 percentage-point decrease (p<0.001) (Table 3:9 and Figure 3:5).  

There was a progressive increase in the proportion of infants aged 0-5 months who were 

exclusively breastfed from1999 to 2010 (Figure 3:6).  A 9.5 percentage-point increase was 

observed between 1999 and 2004-05, and improved further by 8.6 percentage-point from 2004-

05 and 2010. Overall there was 18.1 per cent increase in prevalence of excusive breastfeeding 

over the three survey periods (Table 3:9). The trend of predominant breastfeeding decreased by 

36.2 percentage- points from 1999 to 2004-05 and by 6.8 percentage-point from 2004-05 to 

2010. The overall decrease was 43.0 percentage-points from 1999 to 2010 (p<0.001) (Table 3:9 

and Figure 3:6).   
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Table 3:9  Prevalence and differences as percentage-points of breastfeeding indicators according to child’s age in Tanzania, 2004-05-2010 

Breastfeeding Indicators 

Year of survey and Prevalence Difference as percentage-point 

1999 2004-05 2010 1999-2004-05 2004-05-2010 1999-2010 

%[95 CI] %[95 CI] %[95 CI] % p % p % p 

Child ever breastfed 0-23 months 

 

97.7[95.8,98.7] 97.9[97.00,98.60] 98.5[97.60,99.00] 0.2 0.261 0.6 0.001 0.8 0.001 

Early initiation of breastfeeding 0-23 months  

 

N/A 58.3[54.80,61.60] 46.1[43.10,49.10] N/A N/A -12.2 <0.001 N/A N/A 

Exclusive breastfeeding 0-5 months  

 

31.8[23.80,41.10] 41.3[37.20,45.50] 49.9[45.50,54.30] 9.5 0.057 8.6 0.007 18.1 <0.001 

Predominant breastfeeding 0-5 months 

 

59.8[49.90,69.00] 23.6[20.60,26.90] 16.8[13.50,20.70] 36.2 <0.001 6.8 0.006 43.0 <0.001 

Continued breastfeeding rate at 1 year 

 

91.7[82.30,96.40] 91.0[87.40,93.60] 94.0[91.10,96.10] 0.7 0.838 3.0 0.121 2.3 0.517 

Continued breastfeeding rate at 2 year  

 

57.2[45.70,68.00] 55.5[49.90,61.00] 51.1[45.10,57.10] 1.7 0.797 4.4 0.303 6.1 0.363 

Bottle feeding 0-23 months  

 

6.7[4.90,9.00] 3.7[2.90,4.80] 3.8[2.90,5.00] -3.0 0.011 -0.1 0.835 -2.9 0.015 

Age appropriate breastfeeding 0-23 months  

 

59.7[55.30,63.90] 71.7[69.70,73.70] 73.0[71.00,74.90] 11.4 <0.001 1.3 0.381 13.3 <0.001 

N/A: Not available (unable to calculate because data are not available) 
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Figure 3:5  Time trends of Ever breastfed and Early initiation of breastfeeding within one 

hour for children aged 0-23 months in Tanzania, 1999-2010 

 

 

Figure 3:6  Time trends of exclusive breastfeeding and predominant breastfeeding among 

infants aged 0-5 months in Tanzania, 1999-2010 
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More than 90% of mothers continued to breastfeed their infants until the end of first year in 

Tanzania in 1999, 2004-05 and 2010 surveys (Table 3:9). The prevalence of continued 

breastfeeding until the end of 1 year was almost constant from 1999 to 2004-05 but improved 

slightly by 3.1 percentage-points from 2004-05 to 2010 Figure 3:7). On the other hand, 

proportion of mothers who continued to breastfeed their children up to 2 years or beyond 

declined by 4.4 percentage-points from 2004-05 to 2010, yielding an overall of 6.1 percentage-

points decrease during the three periods studied (Table 3:9 and Figure 3:7).  

 

Figure 3:7  Trends of continued breastfeeding among children aged 12-15 and 20 - 23 

months in Tanzania, 1999-2010 

As shown in Table 3:9 and Figure 3:8, the proportion of children aged 0-23 months who were 

appropriately breastfed meaning that those infants aged 0-5 months who received only breast 

milk and children aged 6 to <24 months who received breast milk as well as soft, semi-solid or 

solid foods during 24 hours preceeding survey was low (59.7%) in 1999 but increased to 71.7% 

in 2004-05 and 73.0% in 2010. There was a 13.3 percentage-point increase in the trends of age-

appropriate breastfeeding in the three periods (p<0.001).The prevalence of bottle feeding among 

children aged 0-23 months was low (<10%) in Tanzania. This prevalence showed a 1.7 
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percentage-point decrease from 1999 to 2004-05. The overall decreasing trend for the three 

study periods was 2.3 percentage-points (Table 3:9 and Figure 3:8). 

 

Figure 3:8  Trends of age-appropriate breastfeeding and bottle feeding among children 

aged 0-23 months in Tanzania, 1999-2010 

3.3.6 Discussion  

The present analysis examined the prevalence of breastfeeding practices using currently 

recommended WHO indicators and determined factors associated with suboptimal practices 

“Delayed initiation of breastfeeding”; “Non-exclusive breastfeeding”; and “Predominant 

breastfeeding” among children aged 0-23 months in Tanzania from 1999 to 2010. The study 

showed that, breastfeeding is universal in Tanzania as almost all mothers (98%) breastfed their 

children in the three surveys conducted over the 10 year period. However, the prevalence of 

early initiation of breastfeeding has declined from 59% in 2004-05 to 46.1% in 2010 

highlighting the need for improving these rates. The prevalence of exclusive breastfeeding 

(EBF) in Tanzania was low but improved with time from 31.8% in 1999 to 49.9% in 2010. This 

findings suggest that the Tanzania has made some progress to improve the proportion of 

exclusive breastfed infants although this prevalence is still low in comparison with other 

neighbouring African countries such as Uganda (60.1%) (175), Zambia (61%) (176) and 

Malawi (56.7%) (177). The reason for the sharp increase of EBF may be due to increased efforts 
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to strengthen programmes implemented in the country to promote EBF such as Training health 

works on appropriate IYCF practices at both facility and community levels, Commemorations 

of World Breastfeeding Week and Baby Friendly Hospital Initiatives. Also there have been 

increased numbers of Non-Governmental Organizations (NGO) promoting EBF in the 

communities hence contribute to improve people’s knowledge on importance of EBF compared 

in the 1990’s whereby promotion used to be done at national level.  It is also worth thinking that 

the increased rates of EBF seen today may be due to the impact of the programmes initiated and 

implemented in the past since most programmes started in 2000’s.  

There was a notable progress in reducing the prevalence of predominant breastfeeding in 

Tanzania from 1999 to 2010 but still there is a considerable proportion (17%) of infants aged 0-

5 months who are currently at risk of diarrhoeal and respiratory illness associated with 

predominant breastfeeding. These findings suggest a need for counselling mothers, caregivers 

and key family members on the risks associated with predominant feeding in Tanzania. This 

strategy may help to change their behaviours which ultimately improve EBF. Majority (>90%) 

of children are still being breastfed at 1 year but the proportion tended to decline from 57.2% in 

1999  to 51% in 2010 at the second year. These findings indicate the need for scaling up 

promotion of breastfeeding to the second year of life while continuing to provide children with 

nutritionally adequate and safe complementary foods. In addition, we found that very few 

infants and young children received any food or drink from a bottle in Tanzania probably due to 

the effective monitoring and implementation of the National Regulation that discourage bottle 

feeding practice (4). The practices of bottle feeding in Tanzania are lower than that of Kenya 

where one quarter of the children under 6 months are fed using a bottle with a nipple (178). 

However, it is still important for Tanzania to continue discouraging this feeding practice as it 

interfere breast feeding success such as longer duration of breastfeeding (179) and it may also 

puts the infant at a risk of infections when associated with unhygienic conditions and poor 

preparation of infant formula (11).  
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Results from multivariate analyses of the three surveys revealed a number of determinants 

significantly associated with poor breastfeeding practices in Tanzania from 1999 to 2010. These 

include: young maternal age (15-24 years); lower maternal education (no formal education); 

maternal working status; maternal underweight; home delivery; unprofessional delivery 

assistance; and caesarean delivery. Other factors were poor household wealth status, area of 

residence and difference in geographical zones. 

There was a significant association between maternal young age (15-24 years) and delayed 

initiation of breastfeeding in 2010. This result is similar with findings from India which showed 

that older mothers ( ≥35 years) were at lower risk of delayed initiation of breastfeeding 

compared to young mothers (AOR for older mothers ≥ 35 years= 0.72, 95% CI, 0.50 to 1.02) 

(78). We further explored this association with parity and found that most of the young mothers 

in 2010 were first time mothers. This finding is also in line with the association observed in 

2004-05 where mother’s with their first child had a greater likelihood of delayed initiation of 

breastfeeding compared to mothers who had given birth twice or more times. Young and first 

time mothers may have inadequate knowledge or experience about appropriate breastfeeding 

practices (79). Hence the need for health professionals and traditional birth attendants to provide 

adequate support to encourage the young and first time mothers to establish early initiation of 

breastfeeding within one hour after giving birth. 

On the other hand, in the 1999 survey, infants of older mothers (> 34 years) had higher risk of 

non-exclusive breastfeeding compared to infants of young mothers. Similar findings have been 

reported by researchers from Bangladesh (59), Philippines (60) and Nigeria (65) that increasing 

maternal aged (30 years or above) was a risk factor for non-exclusive breastfeeding. It may be 

that older mothers could be breastfeeding using their past infant feeding experience, as literature 

does suggest that mothers are more likely to breastfeed their infants in the same way as they fed 

other siblings (66). Thus future health promotion programs to promote protect and support 

optimal breastfeeding practices should target young women aged less than 25 years and the 

older women aged over 34 years in Tanzania. 
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Shorter preceding birth intervals (< 2years) have been reported to be associated with increased 

risk of infant and child mortality in many countries and including Tanzania (180). In this study, 

we found that a shorter preceding birth interval (0-23 months) was a determinant for 

predominant breastfeeding among infants aged 0-5 months in Tanzania 2004-05. These findings 

support the analysis in Bangladesh where infants of mothers who had shorter birth interval (14 

months) had greater risk of being breastfed with the addition of other liquids such as sugar 

water (59). Occurrence of new pregnancy may influence mothers with shorter birth interval to 

complement breast milk with other solids or liquid foods before 6 months which would 

ultimately interrupt exclusive breastfeeding practices and the duration of exclusive 

breastfeeding (50). 

This analysis also found that lower maternal education was a strong and consistent determinant 

of both delayed initiation of breastfeeding within one hour of birth and non-exclusive 

breastfeeding in the first six months of infants life. This finding is in agreement with many other 

studies that show that low levels of maternal education are associated with higher risk of 

delayed initiation of breastfeeding within one  hour of  birth (78) as well as lower prevalence of 

EBF in the first six months of life (70, 181, 182). This may be explained by the fact that, 

mothers with higher level of education have more exposure to various sources of information 

and better knowledge about appropriate infant and young child feeding compared to uneducated 

mothers. Hence mothers with lower level of education should be given extra support to help 

maintain exclusive breastfeeding until 6 months.  

Women in African culture, including Tanzania, are thought to be the primary child-care 

providers in households while men participate in various activities outside to ensure provision 

of adequate income to meet their family needs such as food, clothing and medical services for 

all family members. The situation is slightly changing nowadays due to economic hardships and 

many mothers are currently also engaging in different economic activities to improve the family 

income. This change has limited women’s time available for childcare activities including 

breastfeeding (85). The present analysis showed a negative association between maternal 
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working status and early initiation of breastfeeding within one hour of birth. There have been 

limited studies in Africa and other developing countries to compare with this data. However, 

our sub-analysis to examine the relationship between maternal working status and mode of 

delivery found that, mothers who have worked for the past 12 months were significantly more 

likely to deliver their babies by caesarean-section compared to non-working mothers (74% vs. 

26%). Further investigation of this association is needed to provide better understanding of why 

working mothers in Tanzania delay initiation of breastfeeding within one hour of birth. 

The present analysis found a significant negative association between maternal underweight and 

delayed initiation of breastfeeding in 2004-05. This finding contradicts with previous studies 

(103, 162) which found that maternal overweight was a risk factor for delayed initiation of 

breastfeeding with one hour of birth. Hilson and colleague (104) suggested that overweight 

and/or obese women delayed initiation of breastfeeding due to the fact that they may have had 

complicated labour which resulted to caesarean section. There are few studies available 

currently with which to compare these findings. Giovannini et al (106) investigated the 

relationship between low pre-pregnant BMI and breastfeeding practices among 1272 women in 

Italy. They found no relation between low maternal BMI and initiation of breastfeeding within 

one hour of birth. Hence there is a need to further investigate this association. 

Home delivery was a strong and consistent negative predictor of suboptimal breastfeeding 

practices in Tanzania. In 2004-05 and 2010 the risk of delayed initiation of breastfeeding within 

one hour of birth was significantly higher among mothers who delivered at home compared to 

those who delivered at health facilities. Similarly, mothers who were assisted by Traditional 

Birth Attendants (TBAs) during delivery were more likely not to exclusive breastfeed their 

infants up to six month. A recent study in South Asia reported similar findings where mothers 

who delivered their babies at the health facilities reported higher odds of early initiation of 

breastfeeding than those mothers who delivered their babies at home (88). In addition, cross-

sectional studies in Ghana (71), Nigeria (183) and Malawi (92) have also reported that women 

who gave birth at home were at more risk of stopping EBF before 6 months.  
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A possible reason for delayed initiation of breastfeeding among mothers who delivered at home 

in Tanzania could be the influence of traditional birth attendants who often hold negative beliefs 

about initial breast milk. For example, a qualitative study conducted in Tanzania showed that, 

mothers who delivered at home gave their newborns water and maize gruel because the first 

breast milk was thought to be dirty (49). These findings highlight a need to educate traditional 

birth attendants and key family members about the benefits of initial breast milk to the 

newborns so that they can encourage mothers who deliver at home to establish breast-feeding 

immediately after birth and EBF up to 6 months.  

It was also important to note that rate of EBF was significantly low among infants who were 

born in the health facilities compared to the infants born at home in the univariate analysis in 

1999 survey. However, this association was not apparent in the multivariate analysis after 

adjusting with other confounders such as mode of delivery or delivery assistance; hence this 

variable was not included in the final model for EBF in the 1999 survey.  This finding 

contradict with other cross-sectional studies in India (78), Ghana (71)  and Malawi (92) which 

suggested that hospital delivery favours exclusive breastfeeding due to the fact that mothers 

who gave birth at health facilities had contact with health workers and they can get some 

appropriate breastfeeding information.   

Delivery by caesarean section was a risk factor for delayed initiation of breastfeeding in 

Tanzania in 2004-05 and 2010. This finding is consistent with previous reports from India (78), 

Nepal (79) and Sri-Lanka (108). This association may be linked to the effects of anaesthesia 

delaying the onset of lactation (184). A recent systematic review and meta-analysis of 

observational studies that examined influence of caesarean delivered on early breastfeeding 

showed that caesarean delivery has a significant adverse association with early breastfeeding 

(185). Appropriate guidelines for caesarean deliveries are needed to minimize delays in 

initiation of breastfeeding. Prospective mothers and health workers should be informed about 

the negative association between caesarean delivery and breastfeeding and the implications for 

infant well-being (185). 
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Male infants were less likely to be exclusively breastfed until six month compared to female 

infants in the 1999 survey which is similar with the findings reported from Nigeria (77). This 

could be due to the belief among mothers and family members that boy infants have greater 

nutritional needs than a girl, and thus required other foods in addition to breast milk at an early 

age (69). This belief may not be important in Tanzania as results from the multivariate analysis 

of the 2004-05 and 2010 surveys did not reveal any significant association between infant 

gender and exclusive breastfeeding.  

Prevalence of EBF decreased with increasing age of children in Tanzania in both the 1999, 

2004-05 and the 2010 surveys. This finding was in conformity with other secondary analyses of 

Demographic and Health Surveys conducted in Nigeria (77), India (78), Bangladesh (59), Sri-

Lanka, Cambodia, Indonesia, Philippines and Timor-Leste, and Vietnam (60) and Malawi (138) 

which have also reported a declining prevalence of EBF as the age of the child increased. This 

finding suggests that mothers should be given adequate support from their families and health 

workers to sustain EBF until 6 months. 

In this study, rural infants had significantly higher risk of delayed initiation of breastfeeding 

within one hour of birth compared with urban infants. This finding is in agreement with the 

previous studies from the Morogoro region in Tanzania (50) and from Ethiopia (90). The 

difference in early initiation of breastfeeding between rural and urban mothers might be 

explained by the high percentage of rural women who delivered at home (93%) assisted by 

TBAs and other people. These birth attendants may have had inadequate knowledge of the 

benefits of this feeding practice and thus failed to support mothers to initiate breastfeeding 

early. Furthermore, negative cultural beliefs about colostrums and lower level of education 

among rural mothers might also have contributed. Rural women may need more support to 

overcome the barriers to early initiation of breastfeeding. On the other hand, mothers from 

urban areas were at greater risk of poor EBF practices than mothers from rural areas, possibly 

because of the demand to return to work after maternity leave (85) since most of these urban 

mothers were in paid employment. Also most mothers in urban areas were from families with 
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higher socioeconomic status compared to rural areas and that may have facilitated their access 

to breast milk substitutes. For example, data from a multilevel analysis of factors associated 

with non-EBF in nine East and Southeast Asian countries revealed that improved 

socioeconomic status both at individual and community levels was a negative factor for EBF 

(60). 

Household wealth status was found to have influence on breastfeeding practices in 2004-05 

whereby infants from households with lower wealth index had higher risk of delayed initiation 

of breastfeeding within one hour of birth. This finding is in agreement with the previous studies 

in Bangladesh (59), India (186) and Iceland (159) where mothers from higher socio-economic 

status families were observed to have higher rates of early initiation of breastfeeding within one 

hour of birth than those from lower socio-economic status. In Tanzania, the lower level of 

education among mothers from lower socio-economic status may account for this association, 

since in this analysis we found that the overwhelming majority of mothers (98.1%) from 

households with low wealth index had lower levels of education (no education/primary 

education). 

There were differences in the breastfeeding practices across geographic zones of Tanzania. For 

example, the risks of delayed initiation of breastfeeding within one hour of birth were 

consistently higher among infants from Lake, Northern, Western and Zanzibar compared to 

infants from other geographic zones in the 2004-05 and 2010 surveys. This could be due to 

cultural differences and taboos towards breastfeeding newborns with first breast milk in some 

parts of Tanzania (48-50). Studies in Igunga, Mbulu and Morogoro rural districts of Tanzania 

(48-50) found that, majority of mothers 46%, 79% and 53% respectively reported discarding 

colostrums due to negative cultural beliefs. These regions should be given intervention priority 

to improve early initiation of breastfeeding. It would be also interesting to investigate why early 

initiation of breastfeeding continues to fall in these zones. 
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In addition, the risk of non-exclusive breastfeeding appeared to be high in many geographic 

zones in Tanzania. Of the major concern is persistence of very low prevalence of EBF in Lake 

and Zanzibar geographic zones since 2004-5 until 2010. Similarly, the risk of predominant 

breastfeeding was significantly higher in all zones except Southern Highlands. It is important to 

note that the geographic zones which had higher risk of predominant breastfeeding were the 

same zones which had increased risk of non-EBF breastfeeding. This could be due to limited 

implementation of the Baby Friendly Hospital Initiative (BFHI) in many areas of Tanzania 

(187) and especially the lack of adequate community component of the BFHI to promote 

optimal breastfeeding (107). Provision of adequate support and educating mothers and their 

families from these zones on the importance of giving the initial breast milk to infants and EBF 

until 6 months may have a positive effect on improving rates of early initiation of breastfeeding 

and EBF and potentially reduce the risks of infections and death among newborns (34). 

Concluding remarks 

This secondary analysis of breastfeeding practices data found that the prevalence of early 

initiation of breastfeeding is falling while prevalence of exclusive breastfeeding is improving in 

Tanzania. The prevalence of continued breastfeeding at 1 year and ever-breastfed rates are at 

optimal levels. This analysis has also identified the predictors of suboptimal breastfeeding 

practices and target groups of women who need more breastfeeding support. These groups 

include the young, uneducated, and employed women < 25 years of age, both from rural and 

urban areas in the Lake, Northern, Eastern and Zanzibar geographical zones of Tanzania who 

also lack proper care during and after birth. 
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Chapter 4 Complementary feeding practices among children aged 6 -

23 months in Tanzania 

This chapter presents the findings for complementary feeding practices among children aged 6-

23 months in Tanzania based on the 2004-05 and 2010 Tanzania Demographic and Health 

Survey (TDHS) data. It is important to note that data on complementary feeding practices were 

not available in the 1999 TRCHS survey thus this chapter presents data for 2004-05 and 2010 

TDH surveys only. The chapter begins with introduction of complementary feeding practices 

and study methods. The next section presents results for prevalence of complementary feeding 

indicators, differentials of complementary feeding indicators by individual, household and 

community level factors, and determinants of inappropriate complementary feeding practices in 

Tanzania. This chapter also presents trends in complementary feeding indicators among children 

aged 6-23 months in Tanzania from 2004-05 to 2010. The last section of this chapter discusses 

the findings of complementary feeding practices in Tanzania between 2004-05 and 2010.  

4.1 Introduction 

Appropriate complementary feeding (CF) is an important determinant for achievement of 

healthy growth and survival of young children in their early years of life. It has been established 

that appropriate CF has the potential to prevent 6% of all under-five deaths particularly in the 

developing world (188). In recognition of the importance of complementary feeding for optimal 

growth and development the World Health Organization (WHO) recommends that infants 

should be exclusively breastfed for the first 6 months of life and thereafter should receive 

nutritionally adequate and safe complementary foods with continued breastfeeding  up to 2 

years or beyond (6). Despite this recommendation, inappropriate complementary feeding 

practices remain a major public health problem in many developing countries and contributes to 

child growth retardation and under nutrition, morbidity and mortality (189). For example, in 

Tanzania infants are not introduced to complementary feeding at an appropriate age, they are 

fed infrequently, the nutritional quality of the complementary foods is mostly poor and unsafe 
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hygienically (125, 126). These poor practices put children under greater risk of growth 

retardation and poor nutritional status.  

Previous studies on complementary feeding practices show that younger maternal age (64, 70, 

144), lower maternal education (64, 141-145, 154), unemployment (141, 144), inadequate 

antenatal clinic visits (141, 145), lack of postnatal care visits (141), young infant age (141-143, 

145, 154, 158), poor household wealth status (141-143, 145, 154), inadequate maternal 

exposure to mass media such as newspapers, radio or television (144, 145), and geographical 

differences (141-145, 154) are the main risk factors associated with inappropriate 

complementary feeding practices among children aged 6-23 months in developing countries. 

Factors such as lower maternal education and lower household wealth index were found to be 

the most consistent determinants of inappropriate complementary feeding practices in 

Bangladesh, India, Nepal, Pakistan and Sri Lanka (158).  

There are few published reports about complementary feeding practices in Tanzania (124-126). 

The WHO country profiles report of Infant and Young Child Feeding (IYCF) indicators reveal 

that the complementary feeding practices in Tanzania based on the 2004-05 TDHS were far 

from optimal (11) as less than quarter (18.1%) of all surveyed children aged 6-23 months had 

inadequate acceptable diet (meaning that the frequencies of  feeding minimum number of times 

and the practices of feeding children complementary foods from minimum number of food 

groups per day was poor). However, there is lack of detailed description of complementary 

feeding practices using the current 2010 TDHS and the risk factors associated with 

inappropriate complementary feeding practices remain unclear. This study aims to describe the 

prevalence of the new WHO complementary feeding indicators regarding “Introduction of 

food”, “Minimum dietary diversity”, “Minimum meal frequency”, and “Minimum acceptable 

diet" using the recent 2010 TDHS data and to identify the individual-, household- and 

community-level factors associated with inappropriate complementary feeding practices in 

Tanzania The study also aimed at comparing trends of key complementary feeding indicators in 
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children aged 6-23 months to show whether Tanzania had any improvement in CF practices 

from 2004-05 to 2010. 

4.2 Methods 

Data sources and study design 

The present analysis used data from the 2004-05 (55) and 2010 (8) Tanzania Demographic and 

Health Surveys (TDHS). A representative probability sample of 10,300 households was selected 

for 2004-05 and 2010 TDHS. The surveys employed a cross-sectional design and the survey 

sample was obtained using stratified two-stage random sampling which provides estimates for 

the entire country (representing both urban and rural areas) in the 26 regions of Tanzania 

Mainland and Zanzibar. Detailed information about the sampling procedure has been outlined in 

Chapter 2.2 and also in the respective TDHS reports (8, 55). A list of variables required for this 

analysis was obtained from the 2004-05 and 2010 TDHS data sets. The present analysis was 

restricted to children who were alive, of singleton births, last-born and lived with their mothers 

(women of reproductive aged 15-49 years), yielding a weighted total of 2,480 and 2,275 

children aged 6-23 months from 2004-05 and 2010 TDHS datasets respectively.  

Definitions of complementary feeding indicators  

Complementary feeding practices in this study were defined according to the current WHO (10, 

11) recommended definitions of the key indicators for  assessing Infant and Young Child 

Feeding (IYCF) practices. The indicators include introduction of soft, semi-solid or solid foods, 

minimum dietary diversity, minimum meal frequency, and minimum acceptable diet calculated 

for the age ranges, 6-11, 12-17 and 18-23 months of age, and were based on a 24 hour recall of 

the child’s dietary intake. These indicators are defined as follows: 

 “Introduction to soft, semi-solid or solid foods: The proportion of infants 6-8 months 

of age who receive soft, semi-solid or solid foods”. 

 “Minimum dietary diversity: The proportion of children 6-23 months of age who 

received foods from 4 or more food groups. The seven food groups used for tabulation 
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of this indicator included: grains, roots and tubers; legumes and nuts; dairy products 

(milk, yogurt, cheese); flesh foods (meat, fish, poultry and liver/organ meats); eggs; 

vitamin-A rich fruits and vegetables; and other fruits and vegetables”. The consumption 

of any amount of food from each group is sufficient to “count”, i.e. there is no 

minimum quantity, except if an item is used as a condiment. It is important to note that 

only six food groups were used instead of the recommended seven groups since eggs 

and flesh were combined as one group in the 2004-05 TDHS data. 

 “Minimum meal frequency: The proportion of breastfed and non-breastfed children 6-

23 months of age, who received soft, semi-solid or solid foods (including milk feeds for 

non-breastfed children) the minimum number of times or more”. The minimum was 

defined as: 2 times for breastfed infants 6-8 months; 3 times for breastfed children 9-23 

months; 4 times for non-breastfed children 6-23 months in the previous day. It is 

important to note that the information on number of non-breast milk feeds received by 

non-breastfed children was not available in the TDHS surveys.  

 “Minimum acceptable diet: The proportion of children 6-23 months of age who 

received a minimum acceptable diet (apart from breast milk). This composite indicator 

is calculated from the following two fractions: breastfed children 6-23 months of age 

who had at least the minimum dietary diversity and the minimum meal frequency 

during the previous day, and non-breastfed children 6-23 months of age who received at 

least two milk feedings and had at least the minimum dietary diversity not including 

milk feeds and the minimum meal frequency during the previous day”. The calculation 

of minimum acceptable diet was not possible for non-breastfed children because the 

minimum number of non-breast milk feeds as in the definition was not available in the 

TDHS survey data, thus this indicator was confined to breastfed children only. 
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Study variables 

The complementary feeding indicators defined above were used as the outcome /explanatory 

variables in the present study. The independent variables were socio-demographic and economic 

characteristics of mothers and children and these variables were classified into three levels: 

individual, household and community level factors. These variables have been described in the 

previous Chapter 2 and 3. However, the variable for body mass index was categorised into two 

categories in the present analysis in steady of four due to the smaller sample size. 

Statistical analysis 

Complementary feeding indicators were expressed as dichotomous variables with category 1 for 

not meeting the indicators criteria, and category 0 for meeting the indicators criteria described 

above. These indicator variables were examined against the set of independent variables 

(individual, household and community-level characteristics) in order to assess the prevalence of 

the complementary feeding indicators for the categories of the independent variables, and to 

identify factors associated with not meeting the criteria of the indicators (inappropriate 

complimentary feeding practices). 

Similar statistical procedures were conducted as described in the breastfeeding analysis 

(Chapter 3). Survey logistic regression was performed using stepwise backwards model in order 

to determine the factors significantly associated with not meeting the “Introduction to soft, 

semi-solid or solid foods”, “Minimum dietary diversity”, “Minimum meal frequency” and 

“Minimum acceptable diet”. The level of significance was set at p ≤ 0.05 for all complementary 

feeding analyses.  
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4.3 Results 

4.3.1 Characteristics of the study population 

Table 4:1 summarizes the individual, household and community level characteristics of the 

4,755 children aged 6-23 months based on the 2004-05 and 2010 TDHS data. Majority of the 

children’s mothers were aged between 25 and 34 years in both surveys. Less than 15% of all 

surveyed mothers had secondary or higher education. Most mothers (87.0%) had worked in the 

past 12 months. The majority of mothers were currently married, and their husband’s 

occupation was dominated by agricultural activities. More than half (52.1%) of the children 

were born at home in 2004-05 but less than half (48.6%) were born at home in 2010. Half of the 

children’s mothers (50.0%) were assisted by untrained personnel at delivery. Among those who 

delivered in health facilities during 2004-05 and 2010 surveys, few (3.3% and 5.6% 

respectively) had undergone caesarean section. Most mothers had more than one child and had a 

preceding birth interval of more than 24 months.  

The proportion of mothers who made more than three antenatal clinic visits during pregnancy 

was very high in 2004-05 (86.4%), but low (42.3%) in 2010. Majority of mothers did not have 

any post-natal check up by 41 days after delivery in Tanzania. More than half of surveyed 

mothers in 2004-05 and 2010 listened to radio frequently and few (<16%) read newspapers or 

watch television. The gender of the children was almost equally represented across all 

geographical zones in both surveys. Half of the sampled children were  aged 6 to 11 months 

during the 2004-05 survey, but the age of the children in the 2010 were nearly equally 

represented across all three child age categories. In both surveys, a high proportion of children 

were from rural areas and low proportion was from the richest households. 

 

 

 



118 

Table 4:1 Individual, household and community level characteristics of children 6-23 

months of age, Tanzania 2004-05 and 2010 

 Year of survey 

 
2004-05 

(n=2480) 

2010 

(n=2275) 

Characteristic n % n % 

Individual level factors 

Maternal working status      

  Non-working 350 14.1 301 13.2 

  Working (past 12 months) 2130 85.9 1974 86.8 

Maternal education      

  No education 652 26.3 574 25.2 

  Primary 1711 69.0 1522 66.9 

  Secondary and above 117 4.7 180 7.9 

Partner's occupation     

Non agriculture 556 22.4 665 29.2 

Agriculture 1771 71.4 1453 63.9 

Not working 153 6.2 157 6.9 

Partner's education *     

  No education 433 18.5 382 18.0 

  Primary 1716 73.6 1526 71.8 

  Secondary and above 183 7.9 218 10.3 

Mother's age (yrs)      

  15-24 978 39.4 805 35.4 

  25-34 1087 43.8 1009 44.3 

  35-49y 415 16.7 462 20.3 

Marital status     

  Currently married 2156 86.9 1925 84.6 

  Formerly married (divorce/separated/widow) 178 7.2 210 9.2 

  Never married 146 5.9 141 6.2 

Birth order     

  First-born  552 22.3 440 19.3 

  2nd - 4th 1191 48.0 1118 49.1 

  5 or more 737 29.7 718 31.5 

Preceding birth interval *     

  No previous birth 552 22.3 440 19.4 

  <24 months 290 11.7 258 11.4 

  >24 months 1631 66.0 1571 69.2 

Sex of baby     

  Male 1244 50.2 1110 48.8 

  Female 1236 49.8 1166 51.2 

Child's age (months)      

  6-11  903 50.6 793 34.9 

  12-17  163 9.1 772 33.9 
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  18-23  719 40.3 710 31.2 

Place of delivery      

  Home 1293 52.1 1106 48.6 

  Health facility 1187 47.9 1169 51.4 

Mode of delivery *     

  Non-caesarean 2389 96.7 2145 94.4 

  Caesarean section 81 3.3 127 5.6 

Type of delivery assistance *     

  Health professional 1151 48.6 1099 50.0 

  Traditional birth attendant. 217 9.2 368 16.7 

  Relatives and other untrained personnel 1000 42.2 731 33.3 

Antenatal Clinic visits *     

  None 77 3.1 52 2.3 

  1-2. 260 10.5 1257 55.4 

  3+ 2137 86.4 958 42.3 

Timing of postnatal check-up *     

  No check-ups (including missing) 2282 92.1 1511 67.6 

  0-2 days 151 6.1 342 15.3 

  3-6 days 18 0.7 127 5.7 

  7+ days 28 1.1 2534 11.4 

Child had diarrhoea recently     

  No 1892 76.3 1735 76.3 

  Yes 588 23.7 540 23.7 

Child had ARI     

  No 2195 88.5 2052 90.2 

  Yes 285 11.4 224 9.8 

Child had fever in last two weeks     

  No 1611 65.0 1605 70.5 

  Yes 869 35.0 671 29.5 

Mother's BMI ( kg/m2)*      

  <=18.5  195 7.9 263 11.6 

  > 18.5  2267 92.1 1996 88.4 

Mother’s literacy*     

  Can’t read at all 1025 41.3 918 40.8 

  Can read 1455 58.7 1333 59.2 

Mother's frequency of reading newspaper or 

magazine*  

  

  

  Not at all 2110 85.1 1957 86.1 

  Yes 368 14.8 317 13.9 

Mother's frequency of listening to radio     

  Not at all 1035 41.8 1084 47.7 

  Yes 1443 58.2 1191 52.4 

Mother's frequency of watching TV      

  Not at all 2231 90.0 1924 84.6 

  Yes 248 10.0 351 15.4 

Household level factors 
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4.3.2 Types of food given to child by age 

Table 4:1 and Table 4:2 describes food groups given to the children 24 hours preceding the 

surveys. Consumption of all food groups was higher among older children (18-23 months) and 

lowest among younger children aged 6-11 months old in both surveys. The diets of children 

aged 6-23 months were mainly dominated by staple foods made from grains, roots and tubers 

(95.7% in 2004-05 and 92.9% in 2010). Many children (63.2% and 67.2%) consumed vitamin-

A rich fruits and vegetables and few children consumed other fruits and vegetables (22.2% and 

17.9%), flesh foods such as meat, fish and poultry (32.4% and 33.9%), dairy products (29.1% 

and 31.3%) in 2004-05 and 2010 respectively. Only 8.1% of children consumed eggs in 2010 

(Table 4:2). It is important to note that information on consumption of eggs and flesh were 

combined as one group in the 2004-05 TDHS (see Section 4.2.2). 

Wealth Index     

  Poorest (lowest quintile) 554 22.4 499 21.9 

  Poorer 566 22.8 535 23.5 

  Middle 503 20.3 479 21.1 

  Richer 493 19.9 412 18.1 

  Richest (highest quintile) 363 14.6 351 15.4 

Decisions women have final say     

  None 298 12.0 1003 44.1 

  One-two 969 39.1 760 33.4 

  Three and more  1213 48.9 513 22.5 

Community level factors 

Residence      

  Urban 476 19.2 469 20.6 

  Rural 2003 80.8 1806 79.4 

Geographic Zones      

  Northern 317 12.8 284 12.5 

  Eastern 442 17.8 292 12.8 

  Western 391 15.8 490 21.5 

  Southern Highlands 272 11.0 300 13.2 

  Lake 376 15.1 461 20.3 

  Southern  169 6.8 172 7.5 

  Central 454 18.3 214 9.4 

  Zanzibar 59 2.4 63 2.8 

ARI: acute respiratory infection; BMI: body mass index; TV: television. *Data available for less than 

2480 children and their mothers in 2004-05 and 2275 in 2010.  
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Table 4:1  Types of food groups given to children aged 6-23 months by age group, Tanzania 2004-05 

 

Grains, roots & 

tubers Legumes & nuts Dairy products Flesh foods & eggs 

Vitamin A rich 

fruits & vegetables Other fruits & vegetables 

Child's age in months (n=2402) Rate 95 %C.I Rate 95 % C.I Rate 95% C.I Rate 95% C.I Rate 95% C.I Rate 95% C.I 

6-11 months (n= 870) 91.3 [88.68,93.34] 34.1 [30.39,37.93] 29.2 [24.85,33.95]  24.7 [21.51,28.14] 48.6 [44.5,52.68] 17.1 [14.11,20.47] 

12-17 months(n=825) 97.2 [95.24,98.33] 42.8 [38.66,47.01] 28.5 [24.56,32.75] 33.2 [29.72,36.90] 64.8 [60.24,69.00] 23.0 [20.13,26.10] 

18-23 months(n=707 ) 96.7 [94.53,98.05] 48.9 [44.71,53.10] 29.6 [24.93,34.63] 37.7 [33.11,42.57] 73.6 [69.31,77.41] 25.5 [21.76,29.67] 

6-23 months (n=2,402) 95.7 [94.53,96.63] 42.6 [39.98,45.35] 29.1 [26.11,32.27] 32.4 [29.92,35.04] 63.2 [60.63,65.76] 22.2 [20.12,24.41] 

 

Table 4:2  Types of food groups given to children aged 6-23 months by age group, Tanzania 2010 

 

Grains, roots & 

tubers Legumes & nuts Dairy products Flesh foods  Eggs 

Vitamin A rich 

fruits & vegetables 

Other fruits & 

vegetables 

Child's age in months 

(n=2,275) % 95 %C.I % 95 % C.I % 95% C.I % 95% C.I % 95% C.I % 95% C.I % 95% C.I 

6-11 months (n= 674) 88.7 [84.72, 91.69] 34.8 [30.62, 39.29] 30.3 [25.56, 35.59] 27.7 [23.38, 32.55] 7.5 [5.42, 10.21] 59.2 [54.51, 63.73] 16.4 [12.67, 20.91] 

12-17 months(n=772) 93.2 [90.07, 95.36] 42.1 [37.38, 46.97] 32.0 [27.80, 36.55] 36.7 [32.22, 41.38] 8.8 [6.31, 12.22] 72.9 [68.49, 76.93] 19.2 [15.85, 23.11] 

18-23 months(n=710 ) 96.5 [94.49, 97.75] 44.9 [40.45, 49.54] 31.6 [27.30, 36.19] 41.1 [36.40, 45.86] 8.7 [6.54, 11.59] 73.4 [69.08, 77.29] 19.2 [15.44, 23.63] 

6-23 months (n=2,275) 92.9 [91.24,94.28] 40.7 [37.72, 43.89] 31.4 [28.35, 34.51] 33.9 [30.97, 36.93] 8.4 [6.92, 10.10] 67.2 [64.46, 69.75] 17.9 [15.45, 20.6] 
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4.3.3 Prevalence of complementary feeding indicators 

The prevalence of the four complementary feeding indicators is tabulated by year of survey in 

Table 4:3. These indicators will be described separately by the year of survey to provide better 

understanding of how their prevalence’s varied across child age group and breastfeeding status.  

Prevalence of complementary feeding indicators in 2004-05 

The prevalence of Introduction of soft, semi-solid or solid foods in infants aged 6-8 months in 

2004-05 was 79.6% (Table 4:3). The proportion of breastfed and non-breastfed children who 

had received foods from four or more food groups increased with age from 30.6% at 6-11 

months to 41.6% at 18.23 months. For non-breastfed children, the prevalence of minimum 

dietary diversity was 19.0% for infants aged 6-11 months, 40.2% for children aged 12-17 

months and 48.1% for children aged 18-23 months.  More than half (54.7%) of breastfed infants 

aged 6-11 months received food at least twice and less than half (46.8%) of children aged 9-23 

months received food at least three times on the day prior to the survey. The proportion of non-

breastfed children aged 6-23 months who were given soft, semi-solid or solid foods at least four 

times on the day prior to the survey were only 22.5%. 

The prevalence of minimum meal frequency criterion for both breastfed and non-breastfed 

children was 44.5% at 6-11 months, improved to 48.1% at 12-17 months and decreased to 

40.3% at 18-23 months. The prevalence of minimum acceptable diet for breastfed children was 

low (21.1%) in 2004-05 and was found to be much lower (15.9%) among infants aged 6-11 

months compared to children aged 18-23 months (21.1%). 

Prevalence of complementary feeding indicators in 2010 

As shown in Table 4:3 below, in 2010 majority (92.1%) of the infants aged between 6 and 8 

months receive soft, semi-solid or solid foods compared to 79.6% in 2004-05. Overall, less than 

half  (38.2%) of the children aged 6-23 months meet the minimum dietary diversity criteria, and 

this prevalence was higher among non-breastfed children (45.3%) as compared to breastfed 

children (36.9%). The prevalence of minimum dietary diversity was low (28.1%) for both 
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breastfed and non-breastfed children aged 6-11 months old, but it increased to 42.6% and 43.0% 

at 12-17 months and 18-23 months of age respectively.  

The prevalence of minimum meal frequency among breastfed and non-breastfed children aged 

6-23 month was 38.6%. Compared to breastfed, non-breastfed children had lower rates of 

minimum meal frequency (34.2% vs. 11.4%). The prevalence of breastfed children (6-8 months) 

who received meals at least twice per day was 64.6%. The proportion of breastfed children (9-

23 months) who consumed meals at least three times per day was 32.3%. Only 11.4% of non-

breastfed children aged 6-23 months were fed meals at least 4 times a day. The rate of minimum 

meal frequency decreased with increasing age of children. Only 15.9% of breastfed children 

aged 6-23 months had the minimum acceptable diet. The prevalence of minimum acceptable 

diet was lower (13.3%) for infants (6-11 months) than for children aged 12-17 months (15.5%).  

There was an increase in the prevalence of minimum acceptable diet after the age of 17months. 



124 

Table 4:3  Complementary feeding indicators (percentage and 95% confidence intervals) among children 6-23 months of age Tanzania, 2004-05 and 2010 

 
Year of survey 

 
2004-05 2010 

Indicator 

Sample 

size 

(weighted) 

n 

(weighted) 

Rate 

(%)  [95%CI] 

Sample 

size 

(weighted) 

n 

(weighted) 

Rate 

(%)  [95%CI] 

Introduction of solid, semi-solid or soft foods (6-8 months)  458 364 79.6 [79.60, 4.0] 386 356 92.3 [88.38,95.00] 

     

    

Minimum dietary diversity rate  

    

    

Minimum dietary diversity, all (6-11 months)  903 276 30.6 [26.90,34.40] 793 224 28.2 [24.53,32.14] 

Minimum dietary diversity, breastfed (6-11 months)   880 271 30.9 [27.10, 4.80] 767 216 28.1 [24.41,32.19] 

Minimum dietary diversity, non-breastfed (6-11 months)  23 4 19.0 [5.41, 48.96] 27 8 29.4 [11.79,56.44] 

     

    

Minimum dietary diversity, all (12-17 months)  858 357 41.6 [37.90, 5.30] 772 323 41.9 [37.50,46.43] 

Minimum dietary diversity, breastfed (12-17 months)  762 306 40.2 [36.30, 4.20] 706 301 42.6 [38.08,47.29] 

Minimum dietary diversity, non-breastfed (12-17 months)  96 50 51.9 [39.50,64.41] 66 22 34.0 [21.71,49.00] 

     

    

Minimum dietary diversity, all (18-23 months)  719 350 48.7 [44.00, 3.50] 710 323 45.5 [40.81,50.27] 

Minimum dietary diversity, breastfed (18-23 months)   462 222 48.1 [42.50,53.80] 431 185 42.9 [37.53,48.47] 

Minimum dietary diversity, non-breastfed (18-23 months)  256 128 49.8 [42.24,57.42] 279 138 49.5 [42.15,56.85] 

     

    

Minimum dietary diversity, all (6-23 months)  2480 983 39.6 [37.10, 2.20] 2275 870 38.2 [35.45,41.10] 
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Minimum dietary diversity, breastfed (6-23 months)  2480 800 38.0 [35.30, 0.80] 1904 702 36.9 [34.04,39.76] 

Minimum dietary diversity, non-breastfed (6-23 months)  376 182 48.5 [42.26,54.83] 372 168 45.3 [38.78,52.02] 

     

    

Minimum meal frequency rate  

    

    

2 times for breastfed  (6-8 months) 447 244 54.7 [46.8, 2.5] 374 242 64.6 [58.08,70.58] 

3 times for breastfed (9-23 months) 1657 777 46.8 [43.8, 9.8] 1530 494 32.3 [29.10,35.63] 

4 times for non-breastfed (6-23 months) 376 85 22.5 [17.39,28.58] 372 42 11.4 [8.05, 15.78] 

     

    

Minimum meal frequency, all (6-11 months)  903 402 44.5 [40.50, 8.50] 793 340 42.9 [38.05,47.89] 

Minimum meal frequency, breastfed (6-11 months)  880 401 45.6 [41.60, 9.70] 767 339 44.3 [39.26,49.37] 

Minimum meal frequency, non-breastfed (6-11 months)  23 0 0.6 [0 .07, 5.69] 27 1 3.9 [0.61, 21.65] 

     

    

Minimum meal frequency, all (12-17 months)  858 413 48.1 [43.80, 2.50] 772 236 30.6 [26.82,34.57] 

Minimum meal frequency, breastfed (12-17 months)  762 386 50.5 [45.80, 5.10] 706 230 32.5 [28.45,36.82] 

Minimum meal frequency, non-breastfed (12-17 months)  96 29 29.6 [18.64,43.66] 66 6 9.7 [3.99,21.76] 

     

    

Minimum meal frequency, all (18-23 months)  719 290 40.3 [36.00, 4.80] 710 201 28.4 [24.61,32.41] 

Minimum meal frequency, breastfed (18-23 months)  462 234 50.6 [45.30, 6.00] 431 167 38.7 [33.13,44.48] 

Minimum meal frequency, non-breastfed (18-23 months)  256 56 21.8 [15.92,29.00] 279 35 12.5 [8.53, 17.83] 

     

    

Minimum meal frequency, all (6-23 months)  2480 1104 44.5 [42.30, 6.80] 2275 778 34.2 [31.34,37.12] 

Minimum meal frequency, breastfed (6-23 months)  2104 1020 48.5 [46.00,51.00] 1904 735 38.6 [35.38,41.97] 
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Minimum meal frequency, non-breastfed (6-23 months)  376 85 22.5 [17.39,28.58] 372 42 11.4 [8.05, 15.78] 

Minimum acceptable diet rate  

    

    

Minimum acceptable diet, breastfed (6-11 months)  880 140 15.9 [13.10, 9.30] 767 101 13.2 [10.42,16.64] 

Minimum acceptable diet, breastfed (12-17 months)  762 188 24.7 [21.40,28.40] 706 110 15.5 [12.60,18.96] 

Minimum acceptable diet, breastfed (18-23 months)  462 115 24.8 [20.40,29.90] 431 91 21.2 [16.80,26.37] 

Minimum acceptable diet, breastfed (6-23 months)  2104 443 21.1 [18.90,23.40] 1904 302 15.9 [13.74,18.28] 

CI: confidence interval 
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4.3.4 Differentials of complementary feeding indicators by individual, household and 

community level factors 

Table 4:4 and Table 4:5 describes the prevalence of introduction of complementary foods, 

minimum dietary diversity, minimum meal frequency and minimum acceptable diet according 

to attributes of the individual, household and community level factors. The prevalence of 

introduction to soft, semi-solid or solid foods was significantly lower (83.8%) among children 

of younger mothers in 2004-05 compared to 2010 (95.4%) (Table 4:4). Children whose mothers 

had limited access with mass media (radio and television) had lower prevalence of introduction 

to complementary foods at 6-8 months than children of mothers who had frequent access with 

mass media in 2010. There was no significant difference in the prevalence of introduction to 

complementary foods at 6-8 months across other individual, household and community level 

variables.  

Table 4:4 also shows that, the prevalence of minimum dietary diversity was significantly higher 

in children whose parents had higher education, whose fathers were not working in agricultural 

activities, first born children older than 12 months and those born at health facilities in 2004-05 

and 2010. The minimum dietary diversity was also high among children’s mothers who had 

made more than four antenatal clinic visits, those whose mothers undergone caesarean section in 

2004-05, children of primiparous mothers and those whose mothers had made some postnatal 

check-ups after birth in 2010. Children of illiterate mothers, those with limited exposure to mass 

media, from poorest households and those who lived in rural areas of Central and Western had 

significantly lower prevalence of minimum dietary diversity in both surveys. 
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Table 4:4  Introduction of soft, semi-solid or solid foods and minimum dietary diversity across individual-, household-, and community-level factors, Tanzania 

2004-05 and 2010 

Characteristic 

 Introduction of solid, semi-solid or soft foods rate  Minimum dietary diversity 

2004-05 2010 2004-05 2010 

% 95%CI p % 95%CI p % 95%CI p % 95%CI p 

Individual level factors 

Maternal working status  

              Non-working 74.4 [58.09,85.90] 

 

93.2 [83.14,97.42] 

 

42.0 [36.29,47.91] 

 

40.8 [34.47,47.46] 

   Working (past 12 mo) 80.6 [74.87,85.33] 0.395 92.2 [87.63,95.13] 0.799 39.2 [36.42,42.12] 0.408 37.9 [34.79,41.01] 0.423 

Maternal education  

              No education 81.2 [72.71,87.50] 

 

89.1 [77.74,95.07] 

 

31.5 [26.16,37.44] 

 

27.1 [21.83,33.05] 

   Primary 79.6 [72.59,85.22] 

 

94.2 [89.97,96.65] 

 

40.9 [38.25,43.62] 

 

39.9 [36.79,43.27] 

   Secondary and above 69.1 [37.63,89.22]  0.612 87.6 [59.51,97.16] 0.393 66.0 [54.41,75.92] <0.001 59.1 [48.96,68.43] <0.001 

Partner's occupation 

              Non agriculture 77.8 [66.49,86.09] 

 

91.5 [80.64,96.50] 

 

55.8 [50.64,60.81] 

 

48.4 [43.57,53.18] 

   Agriculture 79.9 [73.57,84.99] 

 

92.3 [87.35,95.41] 

 

34.0 [30.96,37.11] 

 

32.7 [29.43,36.16] 

   Not working 82.4 [55.79,94.58]  0.897 96.8 [79.48,99.57] 0.718 46.3 [36.98,55.89]  <0.001 46.6 [36.81,56.60] <0.001 

Partner's education*  

              No education 82.8 [69.91,90.84]  

 

88.6 [74.67,95.31] 

 

32.5 [25.49,40.38] 

 

24.8 [17.97,33.19] 

   Primary 78.8 [72.02,84.31] 

 

92.8 [88.14,95.74] 

 

38.3 [35.67,41.05] 

 

37.8 [34.71,40.99] 

   Secondary and above 75.4 [52.79,89.37] 0.867 91.6 [59.75,98.78] 0.699 63.9 [55.02,71.94]  <0.001 58.2 [50.08,65.91] <0.001 
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Mother's age (yrs) 

              15-24 83.8 [76.64,89.05] 

 

95.4 [87.45,98.43] 

 

40.5 [36.76,44.26] 

 

39.8 [35.45,44.34] 

   25-34 73.0 [63.69,80.70] 

 

90.5 [83.45,94.76] 

 

39.5 [35.88,43.32] 

 

39.5 [35.70,43.38] 

   35-49 86.0 [75.14,92.56]  0.041 90.8 [81.2,95.77] 0.392 37.9 [32.69,43.35]  0.733 32.8 [27.51,38.55] 0.091 

Marital status* 

              Currently married 79.0 [73.58,83.62]  

 

93.1 [89.31,95.64] 

 

38.6 [35.91,41.43] 

 

37.2 [34.41,40.03] 

   Formerly married (div/sep/widow) 83.9 [60.51,94.67]  

 

82.1 [50.50,95.37] 

 

46.3 [38.04,54.69] 

 

39.8 [31.05,49.30] 

   Never married 82.2 [55.34,94.52]  0.839 96.5 [77.93,99.53] 0.198 46.2 [36.77,55.89] 0.085 50.3 [39.73,60.91] 0.052 

Birth order* 

              First-born  84.3 [72.32,91.70] 

 

93.0 [84.64,96.98] 

 

44.6 [39.70,49.54] 

 

45.3 [39.70,51.05] 

   2nd-4th 75.8 [68.66,81.73] 

 

93.6 [86.84,97.03] 

 

39.5 [36.24,42.84] 

 

39.1 [35.42,42.80] 

   5 or more 82.1 [70.95,89.65] 0.323 90.0 [81.05,95.00] 0.606 36.1 [31.78,40.70]  0.031 32.6 [28.48,37.09] 0.001 

Preceding birth interval* 

              No previous birth 84.3 [72.32,91.70] 

 

93.0 [84.64,96.98] 

 

44.6 [39.70,49.54] 

 

45.3 [39.70,51.05] 

   <24 months 82.2 [66.51,91.48] 

 

96.7 [84.17,99.37] 

 

37.3 [29.76,45.47] 

 

35.9 [28.48,44.11] 

   >24 months 77.7 [71.12,83.11] 0.174 91.5 [86.1,94.94] 0.533 38.5 [35.59,41.45] 0.100 36.8 [33.65,40.04] 0.033 

Sex of baby 

              Male 81.2 [74.22,86.67]  

 

92.9 [86.79,96.33] 

 

37.9 [34.40,41.61] 

 

38.0 [33.85,42.36] 

   Female 77.9 [69.68,84.43]  0.498 91.6 [85.32,95.35] 0.498 41.3 [38.15,44.55]  0.146 38.5 [35.04,41.98] 0.870 

Child's age in months 

              6-11 months 40.3 [36.71,44.05] 

 

44.9 [40.69,49.15] 

 

30.6 [26.88,34.47] 

 

28.2 [24.51,32.17] 

   12-17 months 0.0 0 

 

0.0 0 

 

43.4 [35.40,51.81] 

 

41.9 [37.47,46.45] 
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  18-23 months 0.0 0 <0.001 0.0 0 <0.001 48.7 [43.91,53.56]  <0.001 45.5 [40.76,50.32] <0.001 

Place of delivery  

              Home 81.4 [74.02,87.09]  

 

90.5 [83.99,94.50] 

 

31.9 [28.84,35.17] 

 

31.6 [28.06,35.39] 

   Health facility 77.2 [69.06,83.72] 0.401 93.7 [87.33,97.02] 0.376 48.0 [44.59,51.44] <0.001 44.5 [40.79,48.30] <0.001 

Antenatal Clinic visits  

              None 72.4 [38.66,91.59]  

 

94.7 [67.93,99.33] 

 

23.6 [12.81,39.42] 

 

33.2 [18.97,51.24] 

   1-3. 76.7 [68.00,83.59] 

 

94.4 [89.62,97.10] 

 

37.8 [33.72,42.05] 

 

35.6 [32.16,39.11] 

   4+ 82.6 [75.6,87.87] 0.449 89.3 [81.28,94.11] 0.400 41.8 [38.57,45.03]  0.023 42.1 [37.95,46.42] 0.083 

Timing of postnatal check-up  

              No check-ups (including missing) 78.8 [73.13,83.48] 

 

89.5 [83.63,93.46] 

 

39.7 [37.01,42.37]  

 

33.8 [30.51,37.20] 

   0-2 days 87.7 [66.86,96.2] 

 

95.3 [86.45,98.46] 

 

37.5 [29.35,46.51] 

 

48.2 [42.12,54.30] 

   3-6 days 100.0 0 

 

100.0 0 

 

21.7 [8.522,45.27] 

 

48.9 [37.46,60.57] 

   7+ days 100.0 0 0.522 96.8 [80.22,99.56] 0.522 57.6 [32.82,79.12]  0.183 42.8 [35.37,50.66] <0.001 

Mother's BMI(kg/m2) 

              <=18.5  86.4 [67.52,95.10] 

 

88.3 [71.49,95.81] 

 

40.9 [32.89,49.48] 

 

31.9 [25.58,39.00] 

   >18.5  78.9 [73.31,83.53] 0.395 92.7 [88.41,95.49] 0.696 39.5 [36.82,42.21]  0.905 39.2 [36.21,42.20] 0.140 

Mother’s literacy 

              Cant’ read at all 

   

90.1 [82.51,94.61] 

    

30.1 [26.14,34.54] 

   Can read 

   

93.9 [88.5,96.90] 0.470 

   

43.3 [39.91,46.70] <0.001 

Mother's frequency of reading newspaper or magazine 

            Not at all 80.6 [75.02,85.13] 

 

92.9 [88.71,95.67] 

 

36.9 [33.96,39.83] 

 

35.6 [32.74,38.51] 

   Yes 72.9 [55.45,85.38] 0.310 89.2 [75.27,95.74] 0.418 55.3 [49.23,61.27]  <0.001 54.9 [48.09,61.49] <0.001 
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Mother's frequency of listening to radio 

              Not at all 82.3 [73.86,88.40] 

 

87.3 [80.08,92.14] 

 

33.5 [29.72,37.48] 

 

30.9 [27.12,35.00] 

   Yes 77.9 [70.76,83.64]  0.383 97.4 [92.98,99.07] 0.002 44.1 [40.95,47.27]  <0.001 44.9 [41.12,48.73] <0.001 

Mother's frequency of watching TV 

              Not at all 80.1 [74.52,84.73]  

 

90.9 [86.38,94.14] 

 

37.6 [34.95,40.36] 

 

34.1 [31.29,36.97] 

   Yes 74.6 [56.25,86.97]  0.478 99.7 [98.55,99.92] <0.001 57.8 [48.99,66.19] <0.001 61.1 [54.71,67.07] <0.001 

Household level factors 

Wealth Index 

              Poorest 84.1 [73.84,90.81] 

 

87.8 [77.69,93.75] 

 

30.7 [25.85,36.05] 

 

24.3 [19.65,29.66] 

   Poorer 81.3 [67.49,90.10] 

 

92.3 [82.76,96.76] 

 

33.9 [29.37,38.76] 

 

31.5 [26.85,36.48] 

   Middle 73.5 [62.02,82.54]  

 

93.8 [76.69,98.59] 

 

34.7 [29.63,40.22] 

 

38.3 [33.27,43.65] 

   Richer 80.1 [66.45,89.06] 

 

97.1 [90.22,99.20] 

 

45.0 [39.47,50.56]  

 

43.0 [37.20,49.07] 

   Richest 80.4 [64.06,90.39]  0.673 90.9 [73.30,97.34] 0.538 61.7 [53.32,69.46]  <0.001 62.6 [56.65,68.14] <0.001 

Decisions women have final say 

              None 86.4 [72.14,93.93]  

 

90.5 [83.51,94.77] 

 

35.1 [28.80,41.98] 

 

38.4 [34.17,42.87] 

   One-two 73.7 [64.94,80.87]  

 

91.7 [83.45,96.09] 

 

30.8 [27.26,34.53]  

 

37.3 [33.09,41.68] 

   Three and more 82.4 [76.54,91.55] 

 

96.8 [88.45,99.19] 0.328 47.8 [40.78,50.82] <0.001 39.3 [33.79,45.06] 0.852 

Community level factors 

Residence 

              Urban 79.1 [66.34,87.94] 

 

95.3 [80.65,99.00] 

 

54.4 [47.91,60.88] 

 

53.6 [48.02,58.98] 

   Rural 79.7 [73.74,84.55] 0.928 91.5 [87.03,94.48] 0.437 36.1 [33.24,39.05]  <0.001 34.3 [31.17,37.49] <0.001 
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Geographic Zones 

              Northern 85.9 [73.87,92.89] 

 

96.3 [86.34,99.07] 

 

28.8 [23.60,34.72] 

 

44.3 [36.68,52.14] 

   Eastern 76.4 [62.54,86.25] 

 

93.4 [66.70,99.02] 

 

42.0 [36.90,47.36]  

 

48.5 [41.04,55.98] 

   Western 83.9 [74.43,90.3] 

 

91.6 [82.16,96.29] 

 

38.8 [32.38,45.64] 

 

28.9 [23.09,35.49] 

   Southern Highlands 84.8 [68.45,93.43] 

 

95.1 [85.06,98.47] 

 

40.1 [32.04,48.75] 

 

51.6 [45.18,57.89] 

   Lake 79.8 [62.18,90.42] 

 

86.8 [74.37,93.71] 

 

44.8 [38.13,51.64] 

 

40.1 [33.10,47.55] 

   Southern  68.6 [53.51,80.50] 

 

90.4 [73.36,96.95] 

 

46.0 [37.60,54.55] 

 

34.1 [26.93,42.04] 

   Central 73.3 [54.62,86.28] 

 

97.4 [84.47,99.60] 

 

37.2 [31.02,43.82] 

 

18.7 [13.31,25.57] 

   Zanzibar 92.2 [84.20,96.34] 0.401  95.7 [88.28,98.49] 0.502 50.3 [44.81,55.82] 0.012  36.9 [31.96,42.28] <0.001 

BMI: body mass index; TV: television. *Data available for less than 2480 children and their mothers in 2004-05 and 2275 in 2010. Chi-square test was applied to test statistical significance. 
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The prevalence of minimum meal frequency was significantly low in both surveys among 

children’s mothers who had worked in the past 12 months, those with husband not working in 

agricultural activities, and those who gave birth at home (Table 4:5). Children of mothers with 

lower education, who don’t listen to radio frequently and those assisted by untrained birth 

attendants in 2004-05, had lower prevalence of minimum meal frequency. Likewise, female and 

older children (18-23 months) and those whose mothers had not made any postnatal check-ups 

after birth had significantly lower prevalence of minimum meal frequency in 2010. The 

prevalence of minimum meal frequency was significantly lower across all geographic zones, 

especially in Southern Highlands and Lake in both surveys and extended to be lower in Central 

and Western in 2010 survey. 

As shown in Table 4:5, the prevalence of minimum acceptable diet was significantly higher in 

both surveys among children whose mother had completed secondary or higher education and 

among children whose fathers were not involved in agricultural activities. Children of mothers 

who had made more than four antenatal clinic visits in 2010, those who were born at health 

facilities (in both surveys), children whose mothers got professional delivery assistance in 2004-

05 and those whose mothers had made some postnatal check-ups after birth in 2010 had higher 

prevalence of minimum acceptable diet. On contrary, the prevalence of minimum acceptable 

diet was significantly low among children’s mothers who were illiterate in 2010 and had no 

autonomy in household decision making in the 2004-05. Similarly, the prevalence of minimum 

acceptable diet were lower for children whose mothers had limited exposure to mass media and 

those from rural areas  across all geographic in both surveys zones especially in Central and 

Zanzibar. 
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Table 4:5  Minimum meal frequency and minimum acceptable diet across individual-, household-, and community-level factors, Tanzania 2004-05 and 2010 

Characteristic 

Minimum meal frequency Minimum acceptable diet 

2004-05 2010 2004-05 2010 

% 95%CI p % 95%CI p % 95%CI p % 95%CI p 

Individual level factors 

Maternal working status 

              Non-working 35.5 [29.95,41.43]  

 

44.3 [37.08,51.77] 

 

15.5 [11.55,20.55] 

 

17.1 [12.70,22.52] 

   Working (past 12 mo) 46.0 [43.54,48.52] 0.002 32.6 [29.69,35.70] 0.002 18.3 [16.17,20.53] 0.325 12.7 [10.78,14.93] 0.092 

Maternal education  

              No education 40.6 [36.35,45.06]  

 

29.8 [24.90,35.14] 

 

14.8 [10.96,19.59] 

 

8.1 [5.775,11.19] 

   Primary 45.4 [42.70,48.07] 

 

35.1 [31.85,38.44] 

 

17.9 [15.96,19.98] 

 

14.1 [11.96,16.45] 

   Secondary and above 54.1 [44.32,63.51] 0.03 40.6 [31.28,50.56] 0.080 35.0 [26.38,44.71] <0.001 23.4 [16.65,31.86] <0.001 

Partner's occupation 

              Non agriculture 51.2 [45.84,56.62]  

 

40.3 [35.46,45.38] 

 

26.5 [22.15,31.35] 

 

18.1 [14.79,21.91] 

   Agriculture 41.7 [39.01,44.38]  

 

31.1 [27.85,34.50] 

 

14.8 [12.68,17.16] 

 

11.0 [9.079,13.32] 

   Not working 53.3 [43.48,62.77] 0.001 36.8 [27.43,47.18] 0.004 22.2 [15.17,31.31] <0.001 13.9 [8.312,22.37] 0.001 

Partner's education* 

              No education 41.6 [36.41,46.88] 

 

28.3 [22.61,34.86] 

 

15.8 [10.45,23.25] 

 

6.9 [4.539,10.39] 

   Primary 43.2 [40.45,45.89] 

 

35.0 [31.99,38.23] 

 

16.4 [14.40,18.55] 

 

14.2 [12.06,16.55] 

   Secondary and above 57.4 [48.64,65.7] 0.003 37.0 [28.19,46.83] 0.243 33.6 [26.23,41.96] <0.001 17.9 [12.43,25.01] 0.005 

Mother's age (years) 

              15-24 46.1 [42.13,50.12] 

 

34.2 [30.15,38.41] 

 

18.1 [15.40,21.20] 

 

13.7 [10.94,16.99] 
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  25-34 43.5 [40.18,46.79] 

 

32.8 [29.16,36.67] 

 

18.7 [15.78,21.98] 

 

13.5 [11.29,16.09] 

   35-49 43.7 [38.26,49.22]  0.572 37.2 [31.47,43.24] 0.389 15.1 [11.72,19.32] 0.394 12.1 [8.986,16.10] 0.745 

Marital status* 

              Currently married 44.1 [41.65,46.48] 

 

33.8 [30.89,36.79] 

 

17.5 [15.55,19.68] 

 

12.9 [11.11,14.81] 

   Formerly married (div/sep/widow) 43.6 [34.90,52.71] 

 

36.8 [29.03,45.31] 

 

18.7 [13.04,26.17] 

 

16.5 [10.87,24.10] 

   Never married 52.9 [42.85,62.63] 0.240 35.7 [26.29,46.30] 0.734 22.0 [14.78,31.34] 0.509 14.6 [8.566,23.64] 0.467 

Birth order* 

              First-born  48.9 [43.57,54.22]  

 

35.3 [29.51,41.63] 

 

20.7 [16.89,25.08] 

 

15.7 [11.82,20.60] 

   2nd-4th 43.0 [39.99,46.04]  

 

34.9 [31.38,38.67] 

 

17.1 [14.70,19.71] 

 

14.3 [11.83,17.12] 

   5 or more 43.8 [40.00,47.62] 0.120 32.3 [28.02,36.84] 0.564 17.1 [13.81,20.88] 0.268 10.3 [8.043,13.01] 0.040 

Preceding birth interval* 

              No previous birth 48.9 [43.57,54.22]  

 

35.3 [29.51,41.63] 

 

20.7 [16.89,25.08] 

 

15.7 [11.82,20.60] 

   <24 months 45.4 [38.68,52.22] 

 

37.5 [30.64,44.83] 

 

17.4 [12.28,24.00] 

 

16.2 [11.31,22.56] 

   >24 months 42.9 [40.37,45.47] 0.249 33.4 [30.19,36.72] 0.567 17.1 [14.97,19.41] 0.329 12.2 [10.28,14.39] 0.260 

Sex of baby 

              Male 43.5 [40.53,46.57] 

 

37.1 [33.43,41.03] 

 

16.6 [14.02,19.43] 

 

13.9 [11.43,16.99] 

   Female 45.6 [42.33,48.80]  0.363 31.3 [27.92,34.97] 0.012 19.2 [16.75,21.90]  0.161 12.6 [10.53,15.07] 0.430 

Child's age (months) 

              6-11  44.5 [40.45,48.58] 

 

42.9 [38.00,47.94] 

 

15.5 [12.78,18.74] 

 

12.8 [10.07,16.09] 

   12-17  50.2 [40.28,60.11]  

 

30.6 [26.71,34.70] 

 

21.5 [15.31,29.33]  

 

14.2 [11.50,17.41] 

   18-23  40.3 [35.97,44.84]  0.113 28.4 [24.55,32.49] <0.001 16.0 [13.00,19.44]  0.009 12.8 [10.21,16.07] 0.727 
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Place of delivery  

              Home 41.4 [38.13,44.77] 

 

30.9 [27.21,34.98] 

 

13.6 [11.54,16.05]  

 

10.2 [8.019,12.86] 

   Health facility 47.9 [44.56,51.32] 0.010 37.2 [33.38,41.20] 0.021 22.5 [19.88,25.29] <0.001 16.2 [13.66,19.14] 0.001 

Antenatal Clinic visits  

              None 32.7 [19.29,49.63] 

 

28.5 [14.40,48.65] 

 

7.1 [2.56,18.68] 

 

13.8 [4.81,33.57] 

   1-3. 42.7 [38.70,46.72] 

 

33.0 [29.51,36.74] 

 

16.7 [13.73,20.04] 

 

11.0 [8.904,13.54] 

   4+ 46.3 [43.30,49.37] 0.234 35.9 [32.10,40.05] 0.630 19.3 [16.95,21.80] 0.080 16.1 [13.46,19.24] 0.055 

Timing of postnatal check-up  

              No check-ups (including missing) 44.3 [41.98,46.56] 

 

31.4 [28.17,34.82] 

 

17.4 [15.54,19.48] 

 

10.5 [8.658,12.74] 

   0-2 days 47.7 [39.25,56.32] 

 

36.4 [30.79,42.30] 

 

22.4 [15.90,30.63] 

 

17.9 [13.48,23.60] 

   3-6 days 50.6 [27.70,73.28] 

 

51.1 [40.24,61.84] 

 

5.4 [13.38,30.57] 

 

25.3 [16.90,36.00] 

   7+ days 47.1 [24.00,71.56]  0.834 37.9 [30.48,46.05] 0.003 38.1 [16.03,66.48]  0.068 17.2 [12.70,22.93] <0.001 

Mother's BMI (kg/m2) 

              <=18.5  48.2 [39.86,56.65] 

 

31.0 [24.19,38.86] 31.0 17.5 [12.10,24.74] 

 

10.5 [6.70,16.12] 

 ..> 18.5  43.9 [41.54,46.25] 0.004 34.7 [31.78,37.82] 34.7 17.7 [15.75,19.83] 0.063 13.8 [11.91,15.86] 0.206 

Mother’s literacy 

              Cant’ read at all 

   

31.6 [27.73,35.65] 31.6 

   

9.8 [7.754,12.35] 

   Can read 

   

35.9 [32.47,39.40] 35.9 

   

15.4 [13.14,17.92] <0.001 

Mother’s frequency of reading newspapers 

              Not at all 43.5 [41.02,46.01] 

 

34.0 [31.04,37.13] 34.0 16.2 [14.16,18.47] 

 

12.3 [10.43,14.38] 

   Yes 50.3 [44.11,56.41]  0.076 35.3 [28.32,42.97] 35.3 27.1 [22.28,32.56] <0.001 19.6 [14.18,26.56] 0.023 
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Mother's frequency of listening to radio 

              Not at all 40.7 [37.29,44.26] 

 

33.3 [29.31,37.63] 

 

14.0 [11.37,17.04] 

 

10.7 [8.401,13.49] 

   Yes 47.2 [44.14,50.31] 0.011 34.9 [31.38,38.65] 0.552 20.7 [18.43,23.15] 0.001 15.7 [13.26,18.39] 0.007 

Mother's frequency of watching television 

              Not at all 44.4 [41.98,46.8] 

 

33.4 [30.44,36.40] 

 

16.6 [14.73,18.73] 

 

11.8 [10.09,13.82] 

   Yes 45.8 [37.74,54.06] 0.554 38.6 [31.74,46.01] 0.153 29.0 [23.26,35.57] <0.001 21.3 [16.66,26.77] <0.001 

Household level factors 

Wealth Index 

              Poorest 39.6 [34.80,44.68]  

 

30.6 [25.77,35.98] 

 

14.7 [10.98,19.45] 

 

8.4 [5.792,11.98] 

   Poorer 40.0 [35.11,45.01] 

 

32.6 [27.63,38.07] 

 

13.3 [10.37,16.83] 

 

8.8 [6.327,11.99] 

   Middle 47.8 [42.60,53.12] 

 

35.0 [29.86,40.57] 

 

16.3 [12.62,20.88] 

 

16.2 [12.68,20.47] 

   Richer 44.6 [40.22,49.02]  

 

33.1 [26.77,40.07] 

 

17.8 [14.06,22.33] 

 

12.3 [9.057,16.61] 

   Richest 54.5 [47.81,61.09] 0.001 41.6 [34.08,49.60] 0.142 32.0 [26.03,38.72] <0.001 24.3 [19.09,30.36] <0.001 

Decisions women have final say 

              None 42.5 [35.85,49.45] 

 

38.1 [34.12,42.28] 

 

13.0 [9.41,17.61] 

 

14.9 [12.19,18.15] 

   One-two 43.6 [39.78,47.49] 

 

31.1 [27.02,35.40] 

 

12.8 [10.43,15.52] 

 

13.1 [10.53,16.02] 

   Three and more 45.7 [41.43,50.04] 0.768 31.1 [26.12,36.47] 0.014 23.2 [18.91,26.88] <0.001 10.5 [7.444,14.52] 0.146 

Community level factors 

Residence 

              Urban 48.1 [41.82,54.38] 

 

37.3 [29.83,45.37] 

 

24.3 [19.8,29.44] 

 

17.2 [13.06,22.41] 

   Rural 43.7 [41.17,46.26]  0.226 33.4 [30.31,36.56] 0.363 16.3 [14.32,18.58] 0.001 12.3 [10.36,14.45] 0.040 
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Geographic Zones 

              Northern 45.8 [39.84,51.98] 

 

51.2 [43.78,58.49] 

 

14.2 [11.25,17.85] 

 

20.4 [14.84,27.27] 

   Eastern 55.3 [50.11,60.40] 

 

35.9 [28.08,44.65] 

 

16.4 [12.80,20.67] 

 

16.2 [12.08,21.48] 

   Western 43.3 [36.86,50.01] 

 

26.5 [21.13,32.57] 

 

15.7 [11.54,20.87] 

 

7.8 [4.603,12.99] 

   Southern Highlands 45.1 [39.43,50.89] 

 

27.7 [19.62,37.42] 

 

21.3 [15.74,28.08] 

 

15.1 [10.19,21.68] 

   Lake 37.3 [31.80,43.12] 

 

35.7 [29.65,42.32] 

 

22.0 [16.69,28.38] 

 

15.6 [11.41,20.85] 

   Southern  34.1 [28.45,40.22] 

 

43.5 [34.68,52.84] 

 

18.6 [12.86,26.07] 

 

13.8 [9.723,19.45] 

   Central 43.7 [37.63,49.87] 

 

23.5 [16.33,32.68] 

 

17.3 [13.11,22.40] 

 

3.7 [1.628,8.059] 

   Zanzibar 45.0 [39.71,50.39]  <0.001 39.6 [34.69,44.65]  <0.001 24.1 [20.16,28.42] 0.186  16.2 [12.63,20.60] <0.001 

BMI: body mass index; TV: television. *Data available for less than 2480 children and their mothers in 2004-05 and 2275 in 2010. Chi-square test was applied to test statistical significance. 
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4.3.5 Determinants of inappropriate complementary feeding practices 

Unadjusted and adjusted odds ratios were calculated to determine the independent variables that 

were significantly associated with inappropriate complementary feeding indicators: (delayed 

introduction of soft, semi-solid or solid foods; not meeting minimum dietary diversity; not 

meeting minimum meal frequency; and not meeting minimal acceptable diets). Table 4:6 shows 

that the prevalence of introduction to soft, semi-solid or solid foods significantly improved with 

increasing age. Infants whose mothers were aged 25-34 years old were less likely to be 

introduced to complementary foods at 6-8 months compared to infants of the older mothers in 

2004-05 (adjusted odd ratios (AOR) =2.7; 95% CI: 1.19 to 6.32; p=0.018 ). The risk of delayed 

introduction of complementary feeding was significantly higher among children whose mothers 

had no access to mass media (radio or television) compared to children whose mothers 

frequently listen to radio and/or watch television in 2010 (AOR for radio =0.2; 95% CI: 0.06 to 

0.64; p=0.007 and AOR for watching television= 0.1; 95% CI: 0.01 to 0.27; p=<0.001). When 

replaced access to media like radio or television with household wealth index, the variable for 

household wealth was not significantly associated with delayed introduction of soft, semi-sold 

or solid foods at 6-8 months. Hence accesses to media (radio and television) were retained in the 

final model for delayed introduction of complementary foods at 6-8 month.  

As shown in Table 4:7, the risk of not meeting minimum dietary diversity consistently 

decreased with increasing age of the children. Older children (12-23 months) had a lower risk of 

not meeting minimum dietary diversity compared to younger children (6-11 months).The risk of 

not meeting minimum dietary diversity was significantly higher among children of mothers with 

no formal education than children whose mother had secondary or higher education in 2004-05. 

In addition, children whose mothers did not have any postnatal check-ups in 2010 had higher 

risk for not meeting minimum dietary diversity than those whose mothers had postnatal check-

ups within 41 days after delivery. The risk of not meeting minimum dietary diversity was 

gradually increasing with lowering wealth index quintiles in both surveys. Compared to Lake 
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and Southern Highlands, children from Central, Eastern, Northern, Southern, Western and 

Zanzibar had higher risk of inadequate dietary diversity.  

Table 4:8 shows that, inadequate meal frequency was significantly associated with lower 

paternal education, female children (AOR= 1.4; 95% CI: 1.11 to 1.76; p=0.004), older children 

aged >12 months and lack of postnatal check-ups. Similarly, the risk of not meeting minimum 

meal frequency was significantly  higher among children whose mothers had not worked in the 

past 12 months, children from poor households and those from Central, Eastern, Southern, 

Southern Highlands, Western and Zanzibar.  

The risk factors associated with poor acceptable diet in children aged 6-23 months are 

summarized in Table 4:10. The adjusted odds for not meeting minimum acceptable diet were 

significantly lower among children whose mothers had worked in the past 12 months, had 

attended postnatal check-ups after delivery and those whose father’s had at least primary school 

education. In contrast, the adjusted odds for not meeting minimum acceptable diet were 

significantly higher among children from the poorest households compared to those from the 

richest households, and those from Central, Eastern, Northern, Southern Highlands and Western 

compared to children from Lake, Southern and Zanzibar geographic regions. 
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Table 4:6  Determinants of delayed introduction of soft, semi-solid or solid foods to 

infants at 6-8 months, Tanzania 2004-05 and 2010 

Characteristic 

2004-05  2010 

Adjusted 

odds 

ratios   

 Adjusted 

odds 

ratios   

OR [95% CI] p  OR [95% CI] p 

Child’s age (months) 0.51 [0.35,0.73] <0.001  0.53 [0.32,0.90] 0.018 

        

Mother’s age (years)        

  35-49 1.00       

  15-24 1.32 [0.58,3.02] 0.504     

  25-34 2.74 [1.19,6.32] 0.018     

Mother’s frequency of 

listening to radio 

       

  Not all/once a week     1.00   

  Yes     0.20 [0.06,0.64] 0.007 

Mother’s frequency of 

watching television 

       

  Not all/once a week     1.00   

  Yes     0.06 [0.01,0.27] <0.001 

CI: confidence interval; OR: odds ratio. The independent variables adjusted for were: child sex, child age, mother’s 

age, mother’s education, mother’s literacy, mother’s employment status, mother’s BMI, marital status, father’s 

education, father’s occupation, birth order, preceding birth interval, antenatal visits, place of delivery, postnatal 

visits, mother’s access to media (radio, television and newspapers), household wealth index, area of residence and 

geographical zones. P-values for odds ratios are based on multiple logistic regression model that includes all 

predictor variables retained by backward elimination, and also taking account of the clustering. 
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Table 4:7  Determinants of not meeting minimum dietary diversity among children aged 6-23 months, Tanzania 2004-05 and 2010 

Characteristic 

Year of survey 

2004-05 2010 

Adjusted odds 

ratios 

  Adjusted odds 

ratios 

  

OR [95% CI] p OR [95% CI] p 

Child's age (months)       

  18-23  1.0   1.0   

  12-17  1.42 [1.11,1.84] 0.006 0.56 [0.42,0.74] <0.001 

  6-11  2.70 [2.07,3.52] <0.001 0.47 [0.34,0.64] <0.001 

Mother's education       

  Secondary and above 1.0      

  Primary 1.72 [0.86,3.45] 0.128    

  No education 2.14 [1.01,4.50] 0.046    

Timing of postnatal visits       

  No visit    1.0   

  1-2 days    0.58 [0.42,0.81] 0.002 

  3+ days    0.74 [0.52,1.06] 0.096 

Wealth Index       

  Richest (highest quintile) 1.0   1.0   

  Rich 2.05 [1.28,3.27] 0.003 2.48 [1.64,3.77] <0.001 

  Middle 2.99 [1.88,4.77] <0.001 2.65 [1.82,3.87] <0.001 



143 

  Poor 3.02 [1.93,4.73] <0.001 3.15 [2.11,4.71] <0.001 

  Poorest (lowest quintile) 3.32 [2.13,5.18] <0.001 4.13 [2.73,6.21] <0.001 

Geographic Zones       

  Southern Highland 1.04 [0.66,1.65] 0.856 1.00*   

  Lake 0.66 [0.39,1.12] 0.122 1.33 [0.78, 2.29] 0.297 

  Northern 1.60 [1.04,2.47] 0.032 1.30 [0.79,2.16] 0.305 

  Eastern 0.94 [0.62,1.44] 0.804 1.84 [1.08,3.12] 0.024 

  Southern  0.66 [0.39,1.09] 0.103 1.89 [1.08, 3.26] 0.023 

  Western 0.86 [0.55,1.33] 0.492 2.46 [1.45,4.14] 0.001 

  Zanzibar 1.00*   2.76 [1.69,4.51] <0.001 

  Central 1.33 [0.83,2.14] 0.235 3.66 [2.02,6.63] <0.001 

CI: confidence interval; OR: odds ratio. Survey logistic regression model for risk factors associated with not-meeting minimum dietary diversity among children aged 6-

23 months. The independent variables adjusted for were: child sex, child age, mother’s age, mother’s education, mother’s literacy, mother’s employment status, 

mother’s BMI, marital status, father’s education, father’s occupation, birth order, preceding birth interval, antenatal visits, place of delivery, postnatal visits, mother’s 

access to media (radio, television and newspapers), household wealth index, area of residence and geographical zones. P-values for odds ratios are based on multiple 

logistic regression model that includes all predictor variables retained by backward elimination, and also taking account of the clustering. The categories of 

independent variables have been ordered by placing the category with the lowest risk of adverse feeding pattern first, except for geographical zones where (*) represent 

the reference category.  
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Table 4:8  Determinants of inadequate meal frequency among children aged 6-23 months, 

Tanzania 2004-05 and 2010 

Characteristic 

Year of survey 

2004-05 2010 

Adjusted 

odds ratios 

  Adjusted 

odds ratios 

  

OR [95% CI] p OR [95% CI] p 

Child gender       

Male    1.00   

Female    1.40 [1.11,1.76] 0.004 

Child's age (months)       

6-11     1.0   

12-17     1.66 [1.28,2.17] <0.001 

18-23     1.97 [1.48,2.61] <0.001 

Maternal working status     

Working (past 12 mo) 1.00      

Not-working 2.35 [1.76,3.14] <0.001    

Timing of postnatal visits     

No visit    1.0   

1-2 days    0. 87 [0.63,1.21] 0.424 

3+ days    0.64 [0.46,0.88] 0.006 

Wealth Index       

Richest (highest 

quintile) 1.00 

     

Rich 1.90 [1.35,2.75] <0.001    

Middle 1.92 [1.32,2.72] 0.001    

Poor 2.54 [1.76,3.67] <0.001    

Poorest (lowest 

quintile) 2.48 [1.72,3.59] <0.001 

   

Geographic Zones       

Northern 1.31 [0.93,1.84] 0.125 1.00   

Southern 2.09 [1.46,2.98] <0.001 1.39 [0.84,2.31] 0.201 

Zanzibar 0.35 [0.95,1.93] 0.096 1.62 [1.11,2.37] 0.012 

Lake 1.91 [1.33,2.75] <0.001 1.85 [1.21,2.83] 0.005 

Eastern 1.00   2.05 [1.25,3.35] 0.004 

Southern Highlands 1.45 [1.05,2.01] 0.024 2.95 [1.90,4.57] <0.001 

Western 1.47 [1.01,2.13] 0.044 3.02 [1.79,5.08] <0.001 

Central 1.64 [1.13,2.38] 0.009 3.54 [1.89,6.59] <0.001 

CI: confidence interval; OR: odds ratio. Survey logistic regression model for risk factors associated with not-meeting 

minimum meal frequency among children aged 6-23 months. The independent variables adjusted for were: child sex, child 
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age, mother’s age, mother’s education, mother’s literacy, mother’s employment status, mother’s BMI, marital status, father’s 

education, father’s occupation, birth order, preceding birth interval, antenatal visits, place of delivery, postnatal visits, 

mother’s access to media (radio, television and newspapers), household wealth index, area of residence and geographical 

zones. P-values for odds ratios are based on multiple logistic regression model that includes all predictor variables retained 

by backward elimination, and also taking account of the clustering. The categories of independent variables have been 

ordered by placing the category with the lowest risk of adverse feeding pattern first, categories of independent variables have 

been ordered by placing the category with the lowest risk of adverse feeding pattern first, except for geographical zones 

where (*) represent the reference category. 

 

Table 4:9  Determinants of inadequate minimum acceptable diet among children aged 6-

23 months, Tanzania 2004-05 and 2010 

Characteristic 

Year of survey 

2004-05 2010 

Adjusted 

odds ratios 

  Adjusted 

odds ratios 

  

OR [95% CI] p OR [95% CI] p 

Maternal working status       

Working (past 12 mo) 1.0      

Not-working 2.52 [1.69,3.77] <0.001    

Partner’s education       

No education    1.0   

Primary    0.59 [0.36,0.96] 0.035 

Secondary and higher    0.97 [0.46,2.05] 0.937 

Timing of postnatal visits       

No visit    1.0   

1-2 days    0. 55 [0.35,0.70] 0.012 

3+ days    0.52 [0.35,0.76] 0.001 

Wealth Index       

Richest (highest quintile) 1.0   1.0   

Rich 2.98 [1.83,4.85] <0.001 2.28 [1.84,3.82] 0.002 

Middle 3.57 [2.20,5.77] <0.001 1.55 [0.92,2.62] 0.102 

Poor 4.66 [2.88,7.55] <0.001 2.87 [1.55,5.32] 0.001 

Poorest (lowest quintile) 3.75 [2.34,6.01] <0.001 2.56 [1.33,4.97] 0.005 

Geographic Zones       

Northern 1.89 [1.13,3.16] 0.015 1.0   

Southern 1.25 [0.68,2.31] 0.466 1.18 [0.67,2.08] 0.564 

Zanzibar 1.20 [0.74,1.96] 0.458 1.56 [0.83,2.94] 0.168 

Lake 1.00   1.57 [0.88,2.83] 0.129 

Eastern 2.06 [1.19,3.59] 0.011 1.69 [0.91,3.15] 0.095 

Southern Highlands 1.36 [0.78,2.40] 0.277 2.02 [1.12,3.67] 0.020 

Western 1.59 [0.92,2.78] 0.097 2.73 [1.41,5.30] 0.003 
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Central 1.94 [1.13,3.24] 0.016 7.86 [2.92,21.16] <0.001 

CI: confidence interval; OR: odds ratio. Survey logistic regression models for risk factors associated with poor acceptable diet among 

children aged 6-23 months. The independent variables adjusted for were: child sex, child age, mother’s age, mother’s education, 

mother’s literacy, mother’s employment status, mother’s BMI, marital status, father’s education, father’s occupation, birth order, 

preceding birth interval, antenatal visits, place of delivery, postnatal visits, mother’s access to media (radio, television and 

newspapers), household wealth index, area of residence and geographical zones. P-values for odds ratios are based on multiple logistic 

regression model that includes all predictor variables retained by backward elimination, and also taking account of the clustering. The 

categories of independent variables have been ordered by placing the category with the lowest risk of adverse feeding pattern first, 

except for geographical zones where (*) represent the reference category. 

 

4.3.6 Trends of complementary feeding indicators in children aged 6-23 months in 

Tanzania from 2004-05 to 2010 

Introduction 

The aim of this study was to compare trends of key complementary feeding indicators in 

children aged 6-23 months in Tanzania using data from the two most recent Tanzania 

Demographic and Health Surveys (2004-05 and 2010). Findings from this study provide better 

understanding of complementary feeding practices and shows whether Tanzania had any 

improvement in CF practices between the two survey periods to achieve its Millennium 

Development Goal of reducing child mortality by two-thirds in 2015.This information would be 

useful to health policy makers for designing interventions to improve complementary feeding 

practices among young children in Tanzania.  

Methods 

The present trend analysis utilized data on child feeding practices from the 2004-05 and 2010 

Tanzania Demographic and Health Surveys (TDHS). The details of survey methodology, 

sampling procedure and questionnaires have been described under the general methodology 

(Chapter 2 and also in Section 4.2 of this chapter) and also in the individual TDHS reports (8, 

55). The similar statistical analyses were performed using Stata 10.0 as detailed in Section 4.2 

of this chapter. In addition, differences in prevalence estimates in complementary feeding 

indicators were expressed as percentages comparing between the two surveys periods. In all 

comparisons, differences were estimated using a chi-square to test and a p-value of less than 
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0.05 was used as the cut-off for statistical significance. The outcome measures of interest were 

the differences in percentage point of complementary feeding indicators in 2004-05 and 2010 

surveys. 

Results 

Trends of complementary feeding indicators 

The four complementary feeding indicators are tabulated by year of survey in Table 4:10, and 

their trends are shown in Figure 4:1. The proportion of children aged between 6-8 months who 

receive soft, semi-solid or solid foods was satisfactory in both surveys, indicating more than 12 

percentage point increase from 2004-05 to 2010. The prevalence of minimum dietary diversity 

were considerably low (40%) in 2004-05 and decreased to 38% in 2010. Similarly, the 

prevalence of minimum meal frequency fell from 45% in 2004-05 to 34% in 2010 suggesting a 

decrease of 10.3 percentage point. The prevalence of minimum acceptable diet among breastfed 

children was very low in both surveys but this prevalence was further decreased by 5 percentage 

point in 2010 compared to 2004-05. 

 

Table 4:10  Comparison of complementary feeding indicators in Tanzania, 2004-05 to 2010 

Indicator 

Year of survey Difference as percentage-point 

2004-05 2010 2010 – 2004-05 

% [95CI] % [95CI] % p 

Introduction to solid, semi-solid or soft foods 79.6[74.4,84.0] 92.3  [88.4,95.0] 12.7 <0.001 

Minimum dietary diversity 39.5[36.8,42.3] 38.0[35.1,41.0] -1.4 0.501 

Minimum meal frequency 45.0[42.5,47.6] 34.7[31.6,38.0] -10.3 <0.001 

Minimum acceptable diet 18.4[16.4,20.4] 13.4[11.5,15.5] -4.9 0.001 

CI: confidence interval 
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Figure 4:1  Comparison of complementary feeding indicators in Tanzania, 2004-05 to 

2010 

Trends in consumption of food groups 

Proportion of children who were given food made of grains, roots and tubers were high (96% 

and 93% respectively) in 2004-05 and 2010 surveys (Figure 4:2). However, practice of feeding 

children food made from legumes and nuts slightly decreased from 43% in 2004-05 to 41% in 

2010. Similarly, the proportion of children who received other fruits and vegetables was very 

low (18%) in 2010 compared to 22.2% in 2004-05. Consumption of foods of animal origin 

slightly increased among young children in Tanzania since 2004-05 to 2010.  Further, there was 

an increase trend in consumption of vitamin A rich fruits and vegetables in 2010 compared to 

2004-05 (63.2%-67.2% respectively). 
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Figure 4:2  Trends in consumption of food groups among children aged 6-23 months 

in Tanzania, 2004-05 to 2010 

Further, the present analysis explored the trends in complementary feeding indicators across 

child age categories. As shown in Figure 4:3, the trends in minimum dietary diversity was 

improving with increasing age of the children in both surveys, but young children (<12 months) 

had very low rates of minimum dietary diversity in 2004-05 and 2010 surveys. The trends in 

minimum meal frequency decreased as with increasing age in both surveys (Figure 4:4). 

Compared to 2004-05, very few children aged 18-23 months had adequate meal frequency in 

2010 (40.3% vs. 28.4%) The prevalence of minimum acceptable diet among was low (<22%) 

across all age categories in both surveys. However, proportion of children who received 

adequate acceptable diet was slightly high in 2004-05 compared to 2010 in all age categories 

(Figure 4:5). 
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Figure 4:3 Trends in minimum dietary diversity by child age, Tanzania 2004-05 to 2010. 

 

 

Figure 4:4 Trends in minimum meal frequency by child age, Tanzania 2004-05 to 2010 
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Figure 4:5 Trends in minimumacceptable diet by child age ,Tanzania 2004-05 to 2010 

In addition, there was a significant increase in trends of prevalence of complementary feeding 

indicators with the household wealth (Figure 4:6 to Figure 4:9). This trend was observed across 

all indicators from 2004-05 to 2010, indicating that wealth is a strong positive predictor of 

appropriate complementary feeding in Tanzania. 

 

Figure 4:6 Trends in introduction of soft, semi-solid or solid foods across household 

wealth quintiles in Tanzania from 2004-05 to 2010 
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Figure 4:7 Trends of minimum dietary diversity across household wealth quintiles in 

Tanzania from 2004-05 to 2010 

 

Figure 4:8 Trends of minimum meal frequency across household wealth quintiles in 

Tanzania from 2004-05 to 2010 
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Figure 4:9 Trends of minimum acceptable across household wealth quintiles in Tanzania 

from 2004-05 to 2010 

Trends in complementary feeding indicators across geographical zones of Tanzania 

Figure 4:10 to Figure 4:13 shows the patterns of introduction of complementary foods, 

minimum dietary diversity, minimum mealy frequency and minimum acceptable diet across 

geographic zones. The proportion of children aged 6-8 months who received complementary 

foods improved across all geographic zones of Tanzania since 2004-05 to 2010 (Figure 4:10). 

But the highest (>90%) proportion of children aged 6-8 months received complementary foods 

in 2010 compared to 2004-05 in all geographical zones. The marked increase of more than 15% 

was observed in the Central, Eastern and Southern zones in 2010 than in 2004-05.  

The trend in minimum dietary diversity was not consistent since there were some significantly 

improvement in some zones while dietary diversity significantly declined in other zones (Figure 

4:11). For example, there was a significantly increasing trend of more than 5% in Eastern, Lake, 

Northern and Southern Highlands from 2004-05 to 2010. It is important to note the 10% 

increasing trends in dietary diversity in Southern Highlands than in other zones. However, there 

was a significantly decrease in trends of dietary diversity in some geographic zones, but the 
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decrease was almost two folds in Central while more than 10% decrease was noted in Southern 

and Zanzibar in 2010.  

As in minimum dietary diversity, the trends in minimum meal frequency was not consistent 

across geographic zones of Tanzania (Figure 4:12). Only two geographic zones (Northern and 

Southern) had a marked improvement in terms of meal frequency during the 5 years period. 

Other geographic regions such as Central, Eastern, Southern Highlands and Western showed a 

decreasing trend of about 17-20% from 2004-05 to 2010.The prevalence of minimum meal 

frequency did not change in Lake Zone since 2004-05 to 2010. Only children from Northern 

zone seem to have improved acceptable diet since 2004-05 to 2010 (Figure 4:13). Other 

children appeared to be at increased risk of inadequate acceptable diet during the two survey 

periods. The notable high decrease was observed in Central, Western and Zanzibar. There was 

no change in trends of minimum acceptable diet in Eastern zone for the past 5 year’s period.  

 

Figure 4:10 Trends in introduction of soft, semi-solid or solid foods among infants aged 6-8 

months across geographic zones of Tanzania from 2004-05 to 2010 
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Figure 4:11 Trends in minimum dietary diversity indicator across geographic zones of 

Tanzania from 2004-05 to 2010 

 

Figure 4:12 Trends in minimum meal frequency indicator across geographic zones of 

Tanzania from 2004-05 to 2010 
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Figure 4:13 Trends in minimum dietary diversity indicators across geographic zones of 

Tanzania from 2004-05 to 2010 

Trends in complementary feeding across residential areas 

Figure 4:14 to Figure 4:17 demonstrate the trends of complementary feeding indicators across 

residential areas of Tanzania. There was an increasing trend on the introduction of 

complementary foods at 6-8 months in both rural and urban areas of Tanzania in the two 

surveys period (Figure 4:14) although this trend was not significantly different between the 

urban and rural areas. The prevalence of dietary diversity did not change in urban areas during 

the 5 years period, but there was a 5% decreased in trends in rural areas from 2004-05- to 2010 

(Figure 4:15). More than 40% of children met minimum meal frequency in both rural and urban 

areas in 2004-05 (Figure 4:16). However, the prevalence decreased for more than 10% in both 

areas during 2010. Similarly, children from urban areas had higher prevalence in minimum 

acceptable diet in the two survey period. But the proportion decreased by 4 to 7% in 2010 in 

both rural and urban areas respectively (Figure 4:17). 
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Figure 4:14 Trends of introduction of soft, semi-solid or solid foods indicators by residential 

areas of Tanzania, 2004-05 to 2010 

 

Figure 4:15 Trends of minimum dietary diversity indicators by residential areas of 

Tanzania, 2004-05 to 2010 
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Figure 4:16 Trends of minimum meal frequency indicators by residential areas of Tanzania, 

2004-05 to 2010 

 

Figure 4:17 Trends of minimum acceptable diet indicators by residential areas of Tanzania, 

2004-05 to 2010 

4.3.7 Discussion  

This study revealed that, in Tanzania the majority of children aged 6-8 months receive 

complementary foods. However, very few children aged 6-23 months met the requirements for 

minimum dietary diversity, minimum meal frequency and minimum acceptable diet which is a 
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cause of concern as poor complementary feeding (CF) practices are associated with poor 

nutritional status (190). There were also decreasing trends in meeting minimum dietary 

diversity, meal frequency and acceptable diet among children aged 6-23 months in Tanzania 

from 2004-05 to 2010. Lower parental education, poor household economic status, absence of 

postnatal check-ups after delivery and young child age were consistent determinants of 

inappropriate CF practices in both 2004-05 and 2010 TDH surveys. Other negative predictors of 

poor CF practices in Tanzania were young maternal age, lack of employment, inadequate access 

to mass media and residence in rural areas.  

Introduction of nutritionally adequate and safe complementary foods promotes growth and good 

nutritional status among infants and young children (6). Overall, majority (92.3%) of children 

aged 6-8 months in this study had received soft, semi-solid or solid foods in the previous day 

(Table 4:3). This result reveals a significant improvement of more than 12% from 2004-05 to 

2010 (Table 5-11). A limitation of the TDH surveys is that they did not determine when food 

was initially introduced to the child. Despite high prevalence of the timely introduction of 

complementary foods, very few children aged 6-23 months met minimum requisites for dietary 

diversity, meal frequency and acceptable diet which is a cause of concern given the potential 

negative effect on child growth and development (190). This study also found decreasing trends 

in the attainment of minimum requirements for dietary diversity, meal frequency and acceptable 

diet among children 6-23 months in Tanzania from 2004-05 to 2010. The proportion of children 

aged 6-23 months who were given complementary foods made from a minimum number of four 

food groups in Tanzania was very low 40% in 2004-05 and further decreased slightly to 38.0% 

in 2010 (Table 4:10). These results indicate that the complementary feeding practices as 

measured by minimum dietary diversity are poor and have not improved from 2004-05 to 2010, 

highlighting the need for intervention to promote consumption of variety of foods to ensure 

nutritional adequacy for young children. 

Similarly, the frequency of feeding complementary foods for all study children aged 6-23 

months remains poor in Tanzania. Of major concern is the 10% decrease in the proportion of 
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children 6-23 months who meet minimum meal frequency from 45% in 2004-05 to 35% in 2010 

as seen in Table 4:10. Furthermore, this study also found very low (21.1% vs. 15.9%) 

prevalence of minimum acceptable diet among young children in Tanzania in 2004-05 and 2010 

respectively. The low prevalence of minimum dietary diversity, meal frequency and minimum 

acceptable diet observed in this study indicates that most infants and young children in Tanzania 

are not getting adequate foods that provide sufficient nutrients to support optimal growth and 

development. Nutrition interventions are therefore essential to improve the current CF practices 

in Tanzania which will ultimately reduce malnutrition among this group of young children. 

One of the key problems with complementary feeding in Tanzania found in this study is the lack 

of dietary diversity. We found that, the complementary foods given to most children are mainly 

made from grains, roots and tubers, both of which have relatively low nutrient density. This 

dietary pattern is similar to that reported in previous studies conducted in Tanzania (86, 117, 

125, 126) and other Sub-Saharan African countries (64, 137-139). This study also found that, 

meat products, fish, poultry, dairy products and other vitamin rich foods are consumed 

infrequently by young children in Tanzania but consumption trends tend to increase with 

children’s age. There was also a decreasing trend in feeding young children foods made from 

legumes and nuts as well as other fruits and vegetables in the 5 years period, highlighting the 

need for promoting consumption of such food items by young children through policies and 

programmes. Studies in Kenya (139), South Africa (137) China (135) and other South Asian 

countries (136, 141, 143-145), have also reported similar trends in the consumption of these 

nutrient dense foods. For example, in India (145), consumption of animal origins foods was 

found to be poor especially for younger age group and less than 8% of all children aged 6-23 

months had consumed eggs, meat, poultry and fish during the past 24 hours. This could be due 

to negative beliefs (191) and inadequate knowledge about the importance of feeding young 

children variety of foods among mothers and caregivers (144). Lack of affordability of these 

foods has also been reported to be the main limiting factor for their daily consumption (135, 
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144). In addition, inadequate knowledge on diet diversity among mothers and carers could 

contribute to low intake of these foods in Tanzania.  

This study provides data to better understand the individual-, household-, and community-level 

factors determining complementary feeding practices in order to provide information that may 

help to design interventions to improve nutritional practices in Tanzania. Several factors were 

found in this study to influence inappropriate CF practice in Tanzania. For example, lower 

parental education, poor household economic status, absence of postnatal check-ups after 

delivery and young child age (<12months) were consistent determinants of inappropriate CF 

practices since 2004-05 until 2010. Other negative predictors of poor CF practices in Tanzania 

were young maternal age, lack of employment, inadequate access to mass media and residing in 

rural areas. 

Attendance to antenatal and postnatal care clinics is believed to be beneficial to mothers as a 

source of information/knowledge about appropriate infant and young child feeding practices. In 

this study we found that children whose mothers had made some postnatal check-ups were more 

likely to meet the requirements for minimum dietary diversity, minimum meal frequency and 

minimum acceptable diet compared to children whose mothers did not make any postnatal 

check-ups within 41 days after delivery. These findings are consistent with those reported in Sri 

Lanka (141) whereby lack of postnatal home visits by midwives was a predictive factor for 

inappropriate complementary feeding practices.  

Furthermore, this study found a positive association between exposure to mass media and 

complementary feeding practices. Children of mothers that had frequent access to mass media 

such as radio/ television had a lower risk of delayed introduction to complementary foods after 

6 months. Patel and others (145) also reported the influence of mass media on introduction of 

complementary foods at a timely manner in India. They found that mothers who did not read 

newspapers at all or read it at least once a week had 3 times greater risk of non-introduction of 

complementary foods compared to those who read newspapers almost every day. In other 
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studies (144) limited exposure to mass media was found to have significant influence on 

minimum dietary diversity, meal frequency and acceptable diet but not on introduction to 

complementary feeding. It is possible that women who had access to mass media are wealthy 

hence has greater food security because in this analysis it was also found that children from the 

highest household quintile had better dietary diversity and feeding frequency than those from 

the lowest household quintile (see table 4.5 and table 4.6). 

Nutrition education interventions that aim to improve child feeding in Tanzania should target all 

family members, including fathers, since they often provide the main source of family income 

and lead decisions made at the household-level in matters related to women’s and children’s 

well-being. This recommendation is made because lower parental education was found to be a 

consistent determinant of inappropriate CF practices in both surveys. For example, father’s 

education had a protective effect towards attainment of child’s minimum acceptable diet in this 

study in 2010 whereas lower maternal education was a negative factor for inadequate dietary 

diversity in 2004-05. There is evidence suggesting that father’s and other key household 

members education improve  infant and child nutrition (192) for example, lower maternal 

education was found as a strong predictor and consistency factor associated with inadequate 

dietary diversity, meal frequency and acceptable diet in some Asian countries such as 

Bangladesh (143), India (145), Indonesia (155), Nepal (144) and Sri Lanka (141). However, in 

Bangladesh (143) children whose fathers had lower education (primary or no formal education) 

were at higher risk of not meeting minimum dietary diversity (adjusted OR being 1.8 and 2.5 

respectively). These findings suggest that parental education is a potential protective factor 

which might be linked to dietary knowledge, dietary diversity, quality of food and feeding 

frequency (143, 153). Similarly, educated parents are likely to have better income that enables 

them to purchase adequate and variety of foods for their children compared to uneducated 

parents. 

Maternal work/employment status is the factor, which can positively or negatively affect child 

feeding practices. It is believed that working mothers are expected to have a positive effect on 
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child nutrition by providing income for improving household food security (156). On the other 

hand, it is believed that working mothers may have limited time to feed their young children due 

to work demand hence causing a negative effect on child feeding practices. Previous studies 

from developing world have reported negative influence of maternal unemployment on 

complementary feeding practices among children aged 0-23 months (64, 146, 151). We found in 

our study that children whose mothers who were not in paid employment in 2004-05 were at 

greater risk of not meeting minimum meal frequency and minimum acceptable diet compared to 

those children whose mothers were in paid employment. This finding confirms the relationship 

between maternal working/employment status and good complementary feeding practices, 

indicating that income was a factor in purchasing  varieties of foods which improved household 

food security (156) consequently enhancing food intake for children. Similar results were found 

in a cross-sectional study in Ghana whereby working mothers fed their young children  more 

frequently a greater variety of foods than the non-working mothers (64).  

UNICEF has observed in some communities that some of the unemployed mothers in Tanzania 

are involved in farming activities and often leave their young children to the older siblings with 

one meal such as porridge much of the time (193). Similarly, a study done in Rukwa Tanzania 

revealed that, most women who work in fields spent less time cooking and feeding their 

children (145). Unlike non-working mothers, the majority of working mothers in Tanzania 

employ some house helpers to take care of their young children while they are at work. This 

practice helps to ensure that the child is fed properly throughout the day. Strategies to empower 

non-working women may help to enhance availability of adequate food in their families and 

hence improve the quality of complementary foods for their young children.  

Consistent with previous studies (137, 138, 141, 143-145, 155), this study also confirmed that, 

improved household wealth has a significant effect on appropriate complementary feeding 

practices (i.e. meeting requirement for minimum dietary diversity and minimum acceptable 

diet). Financial constraints might be the limiting factor for poor people to adequately secure 

nutritious foods for their children on a daily basis. High quality processed foods are available in 
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the supermarkets but they are expensive and the vast majority of the low-income population in 

Tanzania cannot afford these foods. For example, a recent study that assessed knowledge, 

practices and socio-economic correlates of infant and young child feeding in western Uganda 

found that, lack of financial resources was a barrier for majority of mothers to provide adequate 

and diverse diet to their children although these mothers were aware that dietary diversity plays 

an important role in child’s health (194). This suggests that cash transfers for the poorest might 

allow the families to purchase more nutritious foods for their children which will lead to 

improvements in their nutritional status. 

The present analysis also found a large variation in complementary feeding practices across 

geographic regions of Tanzania. Of major concern was the higher risk of inappropriate 

complementary feeding consistently observed among children in Central, Eastern, Western and 

Zanzibar compared to other geographic zones. Large regional variations in prevalence of 

complementary feeding indicators have also been reported in recent studies from Bangladesh 

(143), India (145), Indonesia (155), Nepal (144) and Sri Lanka (141). Different cultural 

practices and lower levels of adults education were the reasons sought for these variations in 

other countries (143, 155). In Tanzania, however, different agro-ecological characteristics, 

ethnicity and taboos could be some possible explanations for the geographic differences in not 

meeting dietary diversity. Variability in the agricultural potential would account for the 

discrepancy in food potential observed in the various agro-ecological zones. Some zones have 

high agricultural potential while others (e.g. Central) (195) have very low potential which 

accounts for the variability in their compliance to recommended complementary feeding 

practices. Existence of negative cultural beliefs that prohibit young children from eating some 

nutritious foods have been observed in some communities (191) and may also contribute to 

variation in CF practices, particularly in not meeting the minimum dietary diversity. For 

example, most recently Paul and fellows (191) found that young children (<24 months) in 

Zanzibar were not given some nutritious foods like fish and vegetables due to indigenous beliefs 

that young children cannot chew such foods. Consequently, educational strategies are also 
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needed to change some of the beliefs that prevent adoption of good CF practices in different 

communities together with nutrition counselling to mothers, caregivers and key family members 

using specific messages that emphasize consumption of animal origin foods, fruits and 

vegetables among young children. 

In addition, analysis of comparison of complementary feeding practices in 2004-05 and 2010 

shows that children from rural areas had a lower prevalence of minimum dietary diversity and 

minimum acceptable diet than their urban counterparts. There was also a 5-10% decreasing 

trend on the prevalence of these indicators among rural children during the 5 years period 

(Figure 4:14 to Figure 4:17), suggesting that rural children remain vulnerable to inadequate diet 

which may put them into increased risk of undernutrition. There are several potential reasons to 

explain this finding, these include high workload of farming activities for women in rural areas 

(86), seasonal variation in diets (124), household food insecurity (124, 126) and economic 

constraints. Majority of women in rural areas of Tanzania are responsible for fetching water for 

domestic use, collecting fire wood and participating in agricultural activities away from their 

home, all of which deny them valuable time to take care of their children. These activities limit 

the amount of time women spend in caring for their young children (86) and often the mothers 

leave the younger children under the care of other young children. The influence of household 

food insecurity on child feeding and nutritional status has been reported in Tanzania (126, 196) 

indicating that children from households which experience food insecurity have lower meal 

frequencies and are more likely to be undernourished. Low economic status and inadequate 

knowledge about dietary diversity and other CF practices among rural families in Tanzania 

may also contribute to the observed variation. Based on these results, specific interventions 

could target these areas to improve CF practices. Formative research would be needed to design 

these interventions in order to understand the community and caretakers perceptions about 

complementary feeding. 
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Concluding remarks 

This study aimed at examining the prevalence of complementary feeding indicators and 

determines individual, household and community level factors associated with inappropriate 

complementary feeding practices among children aged between 6-23 months in Tanzania using 

the 2004-05 and 2010 TDHS datasets as primary data sources. The study also aimed to compare 

the trends of complementary feeding indicators in Tanzania from 2004-05 to 2010. The 

individual-, household- and community-level factors like the young child age, lower parental 

education, inadequate access to mass media, absence of postnatal check-ups, rural residence and 

poor household wealth index were significantly associated with inappropriate complementary 

feeding practices. Overall, Tanzania has made good progress in terms of meeting WHO 

recommendation for introduction of complementary foods since a high proportion (92.3%) of 

children 6-8 months receive soft, semi-solid or solid foods. However, very few children meet 

the minimum requirements for dietary diversity (38.2%), meal frequency (34.2%) or acceptable 

diet (15.9%) and there is a significant decrease in trends of prevalence for these indicators from 

2004-05 to 2010, indicating the need for more efforts to improve the current situation.  
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Chapter 5 General Discussion 

In this thesis, a secondary data analysis of the infant and young child feeding practices based on 

the new WHO recommended indicators was carried using data extracted from the 1999 

Tanzania Reproductive and Child Health Survey (TRCHS), the 2004-05 and 2010 Tanzania 

Demographic and Health Surveys (TDHS). The analysis was divided into two main sections: 

breastfeeding (BF) and complementary feeding (CF) practices among children aged 0-23 

months. In this chapter, the key findings of both breastfeeding and complementary feeding 

practices will be discussed and the chapter closes with the strengths and limitations of the study.  

Discussion 

Poor infant and young child feeding (IYCF) practices remain the major cause of poor nutritional 

status in young children. Better understanding of the factors associated with poor IYCF is 

critical for planning nutritional interventions by targeting individuals, families and communities 

at risk of suboptimal feeding practices. The aim of this thesis was to examine the prevalence of 

breastfeeding and complementary feeding indicators and to determine individual-, household-, 

and community-level factors associated with suboptimal breastfeeding and complementary 

feeding practices among children aged 0-23 months in Tanzania. This thesis also examined 

whether Tanzania has made some progress towards improving breastfeeding and 

complementary feeding practices by comparing the data from the 1999 Tanzania Reproductive 

and Child Health Survey (TRCHS), the 2004-05 and 2010 Tanzania Demographic and Health 

Surveys (TDHS).  

Breastfeeding practices 

Appropriate BF practices such as the “Early initiation of breastfeeding within one hour of  

birth” and “Exclusive breastfeeding up to 6 months” has proven effects in the nutritional status 

and reducing the incidence and severity of gastrointestinal and respiratory infections (42), 

improve cognitive development (197, 198) and reduce overall neonatal mortality (34). The 

present study showed that, breastfeeding is universal in Tanzania as almost all mothers (98%) 
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breastfed their children in the 1999, 2004-05 and 2010 surveys. However, the prevalence of 

“Early initiation” (46.1%) and “Exclusive breastfeeding” (49.9%) indicators fell below national 

targets of 80%, implying that the majority of infants are at risk of childhood undernutrition 

associated with suboptimal breastfeeding. A high proportion (>90%) of mothers reported to 

continued breastfeeding their infants until the end of first year in all three surveys but proportion 

decreased at the second year to 57.2% in 1999 and further decreased to 55.5% in 2004-05 and 

51.1% in 2010. This suggests the need for further promotion of continued breastfeeding up to 

the second year or beyond. Low prevalence of continued breastfeeding has been reported in the 

neighbouring countries -Kenya, Uganda and Zambia (11) as well as in other developing 

countries such as India (78) and Sri Lanka (108), implying that the practice of continued BF up 

to 2 years is problematic in many countries. The current study also found a considerable 

proportion of infants aged 0-5 months who were predominantly breastfed, suggesting a need for 

counselling mothers, caregivers and key family members on the risks associated with 

predominant feeding which ultimately helps to improve rate EBF practices. Very few children 

were fed using the bottles in Tanzania probably due to effective enforcement of national 

regulations that discourage the use of bottle feeding with breast milk substitutes (4).  

The present study also found a significant decline in the prevalence of early initiation of 

breastfeeding in Tanzania. Of major concern was the decrease of more than 21% on prevalence 

of early initiation of breastfeeding within one hour of birth in Eastern, Northern and Lake Zones 

in the last 5 years. This finding implies that most infants in these geographic zones are at higher 

risk of malnutrition. Previous studies (49, 50) have also reported a considerable proportion of 

mothers who discarded colostrums due to existence of cultural beliefs in some parts of 

Tanzania. Further investigation would be required while interventions to promote early 

initiation of breastfeeding are being implemented in these regions. While other developing 

countries have made a good progress on improving the prevalence of EBF by 33-37 per cent 

over the past 10 years (2), the prevalence of EBF in Tanzania has only increased by 18 per cent 

from 1999-2010. The current prevalence of EBF practices in Tanzania is not at levels that would 
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promote better growth and development for the Tanzanian child. Therefore, there is an urgent 

need to scale up current interventions such as Baby Friendly Hospital Initiative (Chapter 1 

Section 1.1) that promote and support EBF in the country as well as training TBAs on the 

importance of EBF and risk associated with lack of EBF since a considerable proportion of 

women give birth at home where they get delivery assistance from TBAs.  

The decline in breastfeeding indicators such as early initiation of breastfeeding and continued 

breastfeeding up to the end of second year in the last 5 years suggest the need to evaluate the 

effectiveness, approaches and coverage of the currents BF promotional activities. One of the 

reasons for Tanzania to have poor breastfeeding indicators could be due to inadequate 

knowledge about optimal BF practices among mothers, carers and key family members. Shirima 

et al (50) found that more than half of the mothers  in rural and urban areas of Morogoro 

Tanzania don’t know the importance of colostrums and they had inadequate knowledge on key 

issues regarding breastfeeding management and maintenance. This might be due to shortage of 

trained staff in health facilities to support and help mothers adhere to optimal IYCF practices. A 

recent report on infant and young child nutrition in Tanzania showed that few counsellors have 

been trained on infant feeding practices due to limited resource (199). Previous studies 

suggested that mothers who get adequate support including counselling on optimal feeding 

practices have better infant and young child feeding practices compared to mothers who lack 

such support (200). The present analysis supports the notion that provision of infant feeding 

support and advice to mothers enhances their feeding practices. This is because we found a 

higher prevalence of early initiation of breastfeeding and EBF among children’s whose mothers 

had more contacts with antenatal and postnatal staff. 

This study also found poor breastfeeding practices in all geographical zones of Tanzania, 

probably due to inadequate implementation of nutrition programmes such as Baby Friendly 

Hospital Initiative (BFHI). Most recently, Nyambo (187) reported inadequate training on 

implementation of BFHI in health facilities as one of the major challenges of achieving optimal 

IYCF practices in Tanzania. Consequently, there is a need to strengthen and adopt the BFHI 
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community support program so as to make the initiative more relevant to the situation of the 

majority of rural mothers by developing a baby friendly community initiative. 

Complementary feeding practices 

Appropriate complementary feeding practices are vital in reducing undernutrition, morbidity 

and mortality in young children in developing countries. The World Health Organization 

recommend that infants should be introduced to safe and nutritionally adequate soft, semi-solid 

or solid foods at 6 months while continued breastfeeding until 2 years or beyond (131). Delayed 

introduction and inappropriate complementary foods at 6 months may result in growth faltering 

among infants (201). It has been also established that even breastfed children may become 

undernourished if they do not receive adequate quantity and quality complementary foods after 

6 months of age (202). In this study we found that the majority of mothers (92%) reported 

feeding their infants aged 6-8 months soft, semi-solid or solid foods. This prevalence is high in 

comparison with other neighbouring countries such as Kenya (81%) and Uganda (75%) (11) 

and in other developing countries (203). 

Although the majority of infants aged 6-8 months receive soft, semi-solid or solid foods, 

according to this study very few children aged 6-23 months meet the requirements for dietary 

diversity, meal frequency or acceptable diet in Tanzania. This indicates that most children are at 

risk of undernutrition. These findings are in agreement with data reported by the WHO (2010) 

which indicated that CF practices in many developing countries was poor and only a few 

countries have reported a prevalence of minimum acceptable diet more than 50% (11). Similarly 

in South Asia, the minimum acceptable diet was reported to be less than 50% in all countries 

except Sri Lanka (158) suggesting that the attainment of dietary diversity and meal frequency is 

problematic in many countries. It is well known that dietary diversity is an important component 

of IYCF as it is associated with overall dietary quality, micronutrient intake of young children, 

household food security and better nutritional status of children in developing countries (204-

209). In this study however, inadequate dietary diversity was one of the key problem with 
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complementary feeding because most of the complementary foods were made from grain, roots 

and tubers and less animal sources for protein. Similar problem have been reported in other 

countries in the region (118, 139) and in developing countries (141-145). This could be due to 

inadequate knowledge on importance of dietary diversity or lack of affordability of some animal 

rich protein foods, particularly for some families with low income status (144). Provision of 

nutrition counselling and education to mothers and carers regarding appropriate foods and 

frequency of feeding young children may enhance their knowledge and consequently improve 

complementary feeding practices in Tanzania. This strategy has been found to be effective in 

improving infant feeding and nutritional status of young children in other developing countries 

such as Pakistan (91, 210-212).  

In the current study, CF practices as measured by “minimum dietary diversity” were particularly 

poor amongst the younger aged children (6-11 months) despite of high prevalence of 

introduction to soft, semi-solid or solid foods at 6-8 months. This finding is in agreement with 

literature from Bangladesh (143), India (145), Indonesia (142), Nepal (144) and Sri Lanka (141) 

which demonstrated that rates of dietary diversity and acceptable diet were poor among younger 

children (6-11 months) than their older counterparts. Poor cultural belief and inadequate 

knowledge among mothers and carers on the importance of feeding young children varieties of 

foods (191) may contribute to inadequate dietary diversity in younger infants. 

 The finding from the present study also showed that older infants (18-23 month) were at higher 

risk of inadequate meal frequency compared to younger infants aged 6-11 months. This finding 

is in contrary with data from Nepal which shows that children aged 18-23 months were less 

likely to have inadequate meal frequency compared to younger infants aged 6-11 months (144). 

The fact that most infants aged 6-11 months are still being breastfed in Tanzania, it may be 

possible that their mothers get adequate time to feed them other complementary foods than 

those aged 18-23 months. It is important to note that in Tanzania, it is common practice for most 

families to eat 3 main meals per day i.e. breakfast, lunch and dinner. This habit may have 
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influence in the feeding patterns for young children as it has been observed in some 

communities that children are fed at the time when other family members are eating (117). 

Another important observation made in this study was a decreasing trend in the prevalence of 

minimum dietary diversity, meal frequency and acceptable diet among children aged 6-23 

months in Tanzania from 2004-05 to 2010. This may imply that undernutrition will continue to 

be a major cause of high mortality rates among children under the age of five years in Tanzania 

if measures are not implemented to improve the current situation. The high levels of 

undernutrition as measured by stunting (35.0%) in Tanzania (8) indicates that poor 

complementary feeding practices could be a contributory factor. Thus, there is a need to 

improve complementary feeding practices in order to reduce the problem of child undernutrition 

in Tanzania. 

Determinants of IYCF practices in Tanzania 

Identification of determinants for IYCF practices is important as it can guide implementation of 

appropriate programs to improve IYCF practices. In the present study we found that lower 

maternal education was a consistent determinant of BF and CF indicators in Tanzania. These 

findings are similar to those reported in Bangladesh (59, 143), India (78, 145) and Pakistan 

(154, 181) whereby lower level of education was important factor negatively associated with 

both breastfeeding and complementary feeding practices. In other studies, lower maternal 

education was found to be a significant determinant for breastfeeding (70) or complementary 

feeding indicators (141, 142, 144, 149). 

Another important consistent determinant of poor breastfeeding and complementary feeding 

practices in Tanzania was lower household wealth. We found that children in households from 

the lower household wealth were at higher risk of delayed initiation of breastfeeding within one 

hour of birth, have low dietary diversity and minimum acceptable diet. Studies in Bangladesh 

(59, 143) and India (78, 145) have also found poor breastfeeding and complementary feeding 

practices among children from households of lower wealth status. However, poor household 
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wealth status was a negative predictor of inappropriate complementary feeding practices in 

Uganda (194), Malawi (138), South Africa (137), Nepal (144), Indonesia (142) and Sri Lanka 

(141). It has been suggested that households with lower wealth status are likely to experience 

food insecurity which could be a proxy determinant for inadequate feeding, undernutrition and 

ill child health (144). In Tanzania, the lower level of education among mothers from lower 

socio-economic status may also account for this association, since in this analysis we found that 

the overwhelming majority of mothers (98.1%) from households with low wealth index had 

lower levels of education (no education/primary education).  

Rural residence was also a significant consistent determinant of suboptimal breastfeeding and 

complementary feeding in Tanzania. This study found that the infant and young child feeding 

practices such as early initiation of breastfeeding and complementary feeding were poor in rural 

areas compared to urban areas in Tanzania. This finding is in disagreement with results from 

Bangladesh (59) which indicated that breastfeeding practices especially early initiation of 

breastfeeding was better in rural areas compared to urban areas. However, previous studies have 

also reported that the situation in rural areas of Tanzania is of particular concern as infant 

feeding practices such as exclusive breastfeeding was rare and high proportion of rural infants 

are being deprived of the immunological and nutritional benefits of colostrums (50, 130). In 

addition, Mamiro et al (125) found high stunting levels (35%) and anaemia (68%) among rural 

children in Kilosa district as a result of poor complementary feeding. Similar findings have been 

reported in Malawi (118) and China (135) that complementary feeding practices were poor in 

rural areas. This could be due to that fact that rural mothers are less educated and are less 

informed regarding appropriate infant feeding practices compared to urban mothers from urban 

areas (130). 

Previous studies in developing countries including Africa have found large variation of 

breastfeeding and complementary feeding practices across the geographical regions (39, 59, 77-

79, 108, 141-145). In this study there were also a wide variation in the rates of early initiation of 

breastfeeding, exclusive breastfeeding, minimum dietary diversity; minimum meal frequency 
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and minimum acceptable diet across geographical zones. The major concerns are Lake, 

Northern, Western and Zanzibar Zones which have higher risk of poor breastfeeding and 

complementary feeding practices. Other geographic zones such as Central and Eastern were also 

at higher risk of inappropriate complementary feeding practices. Existence of negative cultural 

beliefs in some communities (49, 50, 191) and different agro-ecological characteristics (195) 

may contribute to the observed variation in breastfeeding and complementary feeding practices 

across the geographic zones of Tanzania. Similarly, different cultural practices and lower levels 

of adult education were the reasons sought for these variations in other countries (142, 143). 

Similar to findings from Sri Lanka (141), the present analysis found that, lack of postnatal 

check-ups was the most consistent predictor of inadequate dietary diversity, meal frequency and 

acceptable diet among children aged 6-23 months in Tanzania. This association could be due to 

the fact that mothers who had contact with postnatal staff were given information on infant 

feeding and this may have resulted in better feeding practices compared to mothers who do not 

attend postnatal care clinics.  

It is also important to note that maternal employment was a risk factor for delayed initiation of 

breastfeeding within one hour of birth but it was a protective factor for appropriate 

complementary feeding practices in Tanzania. Further investigation of this association is needed 

to provide better understanding of why working mothers in Tanzania delay initiation of 

breastfeeding within one hour of birth. However, our sub-analysis to examine the relationship 

between maternal working status and mode of delivery found that, mothers who have worked 

for the past 12 months were significantly more likely to deliver their babies by caesarean-

section compared to non-working mothers (74% vs. 26%). In other countries such as Kenya 

(85), Ethiopia (147) and in East and Southeast Asia (39) maternal employment was associated 

with lower rates of exclusive breastfeeding up to 6 months due to the demand to return to work 

after maternity leave. Unlike unemployed mothers, mothers who are employed earn income 

which enables them to purchase varieties of foods which improved household food security 

consequently enhancing food intake for children. In addition, most employed mothers are more 
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likely to be exposed to different sources of information that improve their knowledge on infant 

feeding compared with unemployed mothers. Unemployment has been also reported to be a risk 

factor for poor complementary feeding practices in other developing countries (64, 144, 151). 

We also found that a high proportion of mothers with suboptimal feeding practices were those 

who gave birth at home and were assisted by traditional birth attendants or relatives. These 

people may have inadequate knowledge on IYCF practices to provide appropriate support to 

mothers. Therefore there is need to target them for training on recommended IYCF practices 

since most mothers depend on health workers, maternal mothers, traditional birth attendants and 

village health workers as sources of the nutritional information (50).  

5.1 Strength and limitation of the study 

There are currently few published studies from Africa including Tanzania that have reported 

analyses of feeding indicators using the most recent national surveys and examined risk factors 

associated with inappropriate breastfeeding and complementary practices based on the new 

WHO indicators (WHO 2008). The findings from this study will help guide health programs to 

target groups with suboptimal infant and young child feeding practices in Tanzania and other 

African countries. 

The main limitation was the cross-sectional nature of the survey, which limited inferences about 

causality from the analyses. In addition, exclusive breastfeeding was based on a 24-hour recall 

rather than a longer recall period, and this short recall may have missed some infants who were 

fed other liquids or foods prior to the 24 hours before the survey. The analysis in the present 

study was not able to examine the prevalence and trends of early initiation of BF and CF 

indicators due to lack of information in the 1999 TRCHS regarding breastfeeding initiation and 

complementary feeding practices.  Furthermore, the present research was not able to examine 

the nutritional adequacy of diet due to lack of information in the surveys regarding the amount 

of food fed. Moreover, there was a lack of data regarding milk feeds given to non-breastfed 

children and therefore the indicator for minimum meal frequency for non-breastfed children was 
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based on number of times a non-breastfed child consumed soft, semi-solid or solid foods on the 

previous day only. Similarly, we were unable to estimate the prevalence of minimum acceptable 

diet for non-breastfed children in Tanzania due to lack of data on number of milk feeds in the 

TDHS dataset. However, the proportion of non-breastfed children aged 6-23 months was 

relatively small at 16.3% and made a small influence on the overall estimation of the minimum 

acceptable diet. Collection of data on the number of milk feeds given to non-breastfed children 

need to be considered in the future DHS surveys. 

However, the use of a large nationally representative survey sample with very high response 

rate (96.4%), the appropriate statistical adjustments for survey design and modelling for 

confounding effects add strength to the validity of the findings in the present study. 

Furthermore, restricting the sample to only children less than 2 years who lived with their 

mothers helped ensure greater accuracy of information regarding breastfeeding practices. In 

addition, findings from our trend analysis describe the country’s situation regarding IYCF 

practices over the past 10 years, hence providing useful information for indicators that need 

attention for improvement regarding child health in Tanzania.  
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Chapter 6 Conclusion and recommendations  

The findings from the present study shows that the current prevalence of breastfeeding and 

complementary feeding indicators are not at acceptable levels to ensure good health and better 

nutritional status of young Tanzanian children, and millions of children are thus at risk of 

childhood malnutrition associated with inappropriate feeding. The current prevalence of early 

initiation of breastfeeding (46.1%) and exclusive breastfeeding (49.9%) were below the national 

targets of 80%. Seventeen per cent of infants aged 0-5 months were “predominantly breastfed” 

and less than four per cent of children aged 0-23 months were bottle fed. More than 94.0% of 

children were still breastfed at the end of first year but the proportion decreased to 51.1% by end 

of second year. In terms of complementary feeding practices, a high percentage (92.3%) of 

children aged 6-8 months received soft, semi-solid or solid foods as per 2008 WHO 

recommendations. However, very few children aged 6-23 months met the minimum 

requirements for indicators for dietary diversity (38.2%), meal frequency (38.6%) or acceptable 

diet (15.9%), given their important role in improving nutritional status of children. Based on 

findings from this secondary data analysis it is evident that most infants and young children in 

Tanzania might be at risk of early childhood malnutrition associated with poor feeding practices 

particularly inadequate dietary diversity and infrequent feeding after the age of 6 months.  

Tanzania has made a remarkable progress in reducing the proportion of infants who are 

predominantly breastfed from 59.8% in 1999 to 16.8 in 2010, although there has been little 

progress in improving the prevalence of exclusive breastfeeding practices from 1999 to in 2010 

(18.1percentage point increase). Tanzania has also made significant progress in increasing the 

proportion of infants aged 6-8 months who receive soft, semi-solid or solid foods and those who 

continued to be breastfed until the end of first year as determined by the 1999, 2004-05 and 

2010 surveys. However, there is need for effective programs to improve the following indicators 

that have shown significant decline from 2004-05 to 2010: “Early initiation of breastfeeding”, 

“Continued breastfeeding up to two years”, “Minimum dietary diversity”, “Minimum meal 

frequency” and “Minimum acceptable diet”. 
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The most consistent determinants of suboptimal breastfeeding and inappropriate complementary 

feeding practices in Tanzania include young maternal age, lower maternal education, 

unemployment, poor household economic status, home delivery and lack of professional 

assistance at birth. Other determinants for suboptimal breastfeeding practices were caesarean 

delivery, absence of postnatal check-ups after delivery, young child age, inadequate access to 

mass media and residence in the rural areas. 

6.1 Recommendations/Future Directions 

Recommendations from this thesis are based on findings from the secondary data analysis of the 

1999 Tanzania Reproductive and Child Health Survey, the 2004-05 and 2010 Tanzania 

Demographic and Health Surveys. These recommendations will help to inform policies/ 

programs to improve breastfeeding and complementary feeding practices among children aged 

0-23 months in Tanzania. The recommendations from the current study will also inform areas 

that need further research to improve infant and young child feeding practices in Tanzania. 

6.1.1 Recommendations for future programmes 

 The improvement of breastfeeding and complementary feeding practices will require 

effective national level nutrition programmes and with a focus on the target groups with 

sub-optimal practices. These programs should target young, uneducated mothers and 

carers who deliver at home, assisted by untrained health personnel, those who deliver 

by caesarean section, mothers who lacked postnatal contacts with health workers and/or 

mass media, from poor families and residing in the Central, Eastern, Lake, Northern, 

Western and Zanzibar zones. 

 There is a need to train more health workers and traditional birth attendants on 

recommended infant and young child feeding practices since they are primary source of 

nutrition information for mothers and carers. 

 Mothers should also be encouraged to attend antenatal and postnatal care clinics where 

they are likely to be taught appropriate infant and young child feeding practices, as this 
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thesis found mothers who had contacts with antenatal and postnatal care providers had 

appropriate infant feeding practices. In addition, community support initiatives such as 

peer counselling should be strengthened to reach mothers/carers who do not visit health 

facilities frequently in order to improve their knowledge and skills on appropriate 

breastfeeding and complementary feeding practices. This strategy was reported to be 

effective to increase the practice of exclusive breastfeeding in other African countries 

such as Burkina Faso, Uganda and South Africa months (200) as well as 

complementary feeding and nutritional status of young children other developing 

countries such as Pakistan (91, 210-212). 

6.1.2 Recommendation for further research 

 The observed declining trends among key indicators highlight the urgent need to 

evaluate the effectiveness, approaches and coverage of all nutrition interventions being 

implemented to promote optimal breastfeeding and complementary feeding practices in 

Tanzania.  

 Community-based nutrition interventions are needed in Tanzania to improve food 

production at household level and ensure food security. Interventions to improve 

nutritional quality of the complementary foods are also recommended based on the 

finding from this study that complementary foods given to children had inadequate 

dietary diversity. These interventions may include micronutrient fortification and should 

be implemented in the whole country with focus in rural areas of Eastern, Northern, 

Lake and Southern Highlands. 

 Future studies on knowledge, attitudes and practices on complementary feeding 

practices among mothers and/or carers across geographic regions of Tanzania are 

necessary to provide information for the development of appropriate interventions that 

suit the cultural context of each region.  
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 Further research is also recommended to validate the complementary feeding indicators 

before recommending them for wider application in Tanzania and other East African 

countries. 
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Appendix A: DHS Download Account Application 

Permission to download DHS data granted to supervisor 

From: archive@measuredhs.com [mailto:archive@measuredhs.com]  

Sent: Wednesday, 30 June 2010 11:54 PM 

To: Kingsley Agho 

Subject: DHS Download Account Application 

 

 You have been authorized to download data from the Demographic and Health surveys (DHS) 

on-line archive. This authorization is for unrestricted countries requested on your application.  

 

All DHS data should be treated as confidential, and no effort should be made to identify any 

household or individual respondent interviewed in the survey. 

 

The data sets must not be passed on to other researchers without the written consent of DHS. 

Users are requested to submit an electronic or hard copy of any reports/publications resulting 

from using the DHS data files. These reports should be sent to the attention of the DHS Data 

Archive, so that it may be forwarded to the country(ies) whose data has(ve) been used. 

 

To begin downloading datasets, please login at http://www.measuredhs.com/login.cfm. Once 

you are logged in, you may also edit your contact information, change your email/password, 

request additional countries or Edit/Modify an existing Description of Project. 

  

The files you will download are in zipped format and must be unzipped before analysis. 

Following are some guidelines: 

 

* Download the zipped data and use WINZIP to unzip the files. After unzipping, print the file 

with the .DOC extension (found in the Individual Recode Zips).  This file contains useful 

information on country specific variables and differences in the Standard Recode definition. 

 

* Download the DHS Recode Manual at 

http://www.measuredhs.com/accesssurveys/technical_assistance.cfm. The DHS Recode Manual 

contains the documentation and map for use with the data. The Documentation file contains a 

general description of the recode file, including the rationale for recoding; description of the 

physical structure in which the recode file is available; how to weight the data for any analysis; 

coding standards used in the data file; location of identification information; use of century 

https://sn2prd0202.outlook.com/owa/redir.aspx?C=fff8ed7022b14416acf8a1a23088b66a&URL=mailto%3aarchive%40measuredhs.com
https://sn2prd0202.outlook.com/owa/redir.aspx?C=fff8ed7022b14416acf8a1a23088b66a&URL=http%3a%2f%2fwww.measuredhs.com%2flogin.cfm
https://sn2prd0202.outlook.com/owa/redir.aspx?C=fff8ed7022b14416acf8a1a23088b66a&URL=http%3a%2f%2fwww.measuredhs.com%2faccesssurveys%2ftechnical_assistance.cfm
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month codes for dates and imputation of partial dates; DHS model questionnaires; sections and 

occurrences;  description of each variable in the data file, giving additional information that is 

not available in the dictionary. The Map file contains a listing of the standard dictionary with 

basic information relating to each variable. 

 

We also recommend that you make use of the Data Tools and Manuals on: 

http://www.measuredhs.com/accesssurveys/technical_assistance.cfm. 

 

* It is essential that you consult the questionnaire for a country, when using the data files.  

Questionnaires are in the appendices of each survey's final report, which can be downloaded or 

ordered from: http://www.measuredhs.com/pubs. 

 

DHS statistics can also be obtained using the STATcompiler tool at: 

http://www.statcompiler.com. This online database tool allows users to select numerous 

countries and hundreds of indicators to create customized tables that serve their specific data 

needs. It accesses nearly all of the population and health indicators that are published in DHS+ 

final reports. Authorization is not needed to use the STATcompiler. 

 

Please send questions to archive@measuredhs.com. 

 

DHS Data Archive 

ICF Macro 

11785 Beltsville Drive 

Calverton, MD 20705 

Web:     www.measuredhs.com  

Tel.:    301-572-0851  

   LOGIN INFORMATION: 

   Login Email: k.agho@uws.edu.au 

   Password: atiti4848  

https://sn2prd0202.outlook.com/owa/redir.aspx?C=fff8ed7022b14416acf8a1a23088b66a&URL=http%3a%2f%2fwww.measuredhs.com%2faccesssurveys%2ftechnical_assistance.cfm
https://sn2prd0202.outlook.com/owa/redir.aspx?C=fff8ed7022b14416acf8a1a23088b66a&URL=http%3a%2f%2fwww.measuredhs.com%2fpubs
https://sn2prd0202.outlook.com/owa/redir.aspx?C=fff8ed7022b14416acf8a1a23088b66a&URL=http%3a%2f%2fwww.statcompiler.com
https://sn2prd0202.outlook.com/owa/redir.aspx?C=fff8ed7022b14416acf8a1a23088b66a&URL=http%3a%2f%2fwww.measuredhs.com
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Candidate’s Permission to Access DHS database. 

From: archive@measuredhs.com  

Sent: Monday, 21 February 2011 8:20 PM 

To: Rose Victor 

Subject: DHS Download Account Application 

 

 You have been authorized to download data from the Demographic and Health surveys (DHS) 

on-line archive. This authorization is for unrestricted countries requested on your application. 

 

All DHS data should be treated as confidential, and no effort should be made to identify any 

household or individual respondent interviewed in the survey. 

 

The data sets must not be passed on to other researchers without the written consent of DHS. 

Users are requested to submit an electronic or hard copy of any reports/publications resulting 

from using the DHS data files. These reports should be sent to the attention of the DHS Data 

Archive, so that it may be forwarded to the country(ies) whose data has(ve) been used. 

 

To begin downloading datasets, please login at http://www.measuredhs.com/login.cfm. Once 

you are logged in, you may also edit your contact information, change your email/password, 

request additional countries or Edit/Modify an existing Description of Project. 

 

The files you will download are in zipped format and must be unzipped before analysis. 

Following are some guidelines: 

 

* Download the zipped data and use WINZIP to unzip the files. After unzipping, print the file 

with the .DOC extension (found in the Individual Recode Zips).  This file contains useful 

information on country specific variables and differences in the Standard Recode definition. 

 

* Download the DHS Recode Manual at 

http://www.measuredhs.com/accesssurveys/technical_assistance.cfm. The DHS Recode Manual 

contains the documentation and map for use with the data. The Documentation file contains a 

general description of the recode file, including the rationale for recoding; description of the 

physical structure in which the recode file is available; how to weight the data for any analysis; 

coding standards used in the data file; location of identification information; use of century 

month codes for dates and imputation of partial dates; DHS model questionnaires; sections and 

mailto:archive@measuredhs.com
https://ch1prd0201.outlook.com/owa/redir.aspx?C=69138f61218648efa6361d3680e00b01&URL=http%3a%2f%2fwww.measuredhs.com%2flogin.cfm
https://ch1prd0201.outlook.com/owa/redir.aspx?C=69138f61218648efa6361d3680e00b01&URL=http%3a%2f%2fwww.measuredhs.com%2faccesssurveys%2ftechnical_assistance.cfm
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occurrences;  description of each variable in the data file, giving additional information that is 

not available in the dictionary. The Map file contains a listing of the standard dictionary with 

basic information relating to each variable. 

 

We also recommend that you make use of the Data Tools and Manuals on: 

http://www.measuredhs.com/accesssurveys/technical_assistance.cfm. 

 

* It is essential that you consult the questionnaire for a country, when using the data files.  

Questionnaires are in the appendices of each survey's final report, which can be downloaded or 

ordered from: http://www.measuredhs.com/pubs. 

 

DHS statistics can also be obtained using the STATcompiler tool at: 

http://www.statcompiler.com. This online database tool allows users to select numerous 

countries and hundreds of indicators to create customized tables that serve their specific data 

needs. It accesses nearly all of the population and health indicators that are published in DHS+ 

final reports. Authorization is not needed to use the STATcompiler. 

 

Please send questions to archive@measuredhs.com. 

 

DHS Data Archive 

ICF Macro 

11785 Beltsville Drive 

Calverton, MD 20705 

Web:     www.measuredhs.com 

Tel.:    301-572-0851 

   LOGIN INFORMATION: 

   Login Email: rose.victor@uon.edu.au 

   Password: jhmf2109 

 

 

https://ch1prd0201.outlook.com/owa/redir.aspx?C=69138f61218648efa6361d3680e00b01&URL=http%3a%2f%2fwww.measuredhs.com%2faccesssurveys%2ftechnical_assistance.cfm
https://ch1prd0201.outlook.com/owa/redir.aspx?C=69138f61218648efa6361d3680e00b01&URL=http%3a%2f%2fwww.measuredhs.com%2fpubs
https://ch1prd0201.outlook.com/owa/redir.aspx?C=69138f61218648efa6361d3680e00b01&URL=http%3a%2f%2fwww.statcompiler.com
https://ch1prd0201.outlook.com/owa/redir.aspx?C=69138f61218648efa6361d3680e00b01&URL=http%3a%2f%2fwww.measuredhs.com

