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ABSTRACT 71 

 72 

Background: Adequate nutrition during infancy and early childhood is fundamental to the 73 

development of each child’s full human potential. 74 

Objective: The main objective of the study was to investigate the association between 75 

complementary feeding and undernutrition status among children aged 6-24 months. 76 

Methods: A cross sectional study was conducted on 150 pairs of children and mothers which 77 

were and only selected in 2018, the children age was (6 -24) month. The nutritional status of 78 

the children was assessed using anthropometric measures such as Weight-for-Age, Height-79 

for-Weight and Height-for-Age. After meeting the following criteria: free disabilities, free of 80 

metabolic disorders, nonsmoking of mother, Informed consent was obtained. Questioners, 81 

anthropometrics measurements and blood samples were collected from all the respondents. 82 

Results: The results of this study revealed that 22.0% of the children were underweight, 83 

22.6% were stunted and 21.3% were wasted. No statistical difference regarding the 84 

anthropometric measurements between breastfeeding and wasting, stunting, underweight. 85 

There is no statistically significant association between wasting and the intake of all food 86 

groups in complementary feeding, except in grain group (P = 0.049). Also, the results did not 87 

report any association between diet diversity and being wasted (P = 0.294). The result did not 88 

report any statistically significant association between underweight and the intake of all the 89 

food groups. Also, the results did not show any significant differences between diet diversity 90 

score and underweight (P = 0.312), also no association between minimum and maximum 91 

diversity score and underweight (P = 0.356 and P = 0.227, respectively). In the stunting case 92 

results of this study indicates that no statistically significant association between stunting and 93 

all breast-feeding indicators, except in babies who received nutritional supplements P = 0.009. 94 

Also, the results did not observe any statistical differences between the groups in diversity 95 

score of complementary feeding (P = 0.522). Also, no statistical significant association 96 

between minimum and maximum diversity score and stunting (P = 0.553 and P = 0.885, 97 

respectively). All the three indices of malnutrition were not associated with the early 98 

introduction of complementary foods. SPSS version 22 were used to analyses obtained data . 99 

Conclusion: The present study indicated and confirmed breastfeeding and   complementary 100 

food intention in children .This could contribute to a number of diseases and health conditions 101 
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in these children. Preventive strategies are urgently needed to address early life causes of 102 

undernutrition in Palestinian children in Gaza.  103 

Key words: stunting, wasting, underweight, children, malnutrition.  104 
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 105  .شهر في قطاع غزة24شهور وحتي  6عند االطفال في عمر و سوء التغذية التغذية التكميلية لعالقة بينا

       106 

 107  :ملخص الدراسة 

 108  لكل طفل. لنمو الكاملالمبكرة أمر أساسي  والطفولة التغذية الكافية أثناء الطفولة :مقدمة  

 109بين التغذية التكميلية وحالة نقص التغذية بين األطفال الذين تتراوح  الدراسة لمعرفة العالقة تهدف هذه الدراسة:هدف 

 110  شهرا. 24-6أعمارهم بين 
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 112ائية لألطفال باستخدام مقاييس الجسم البشري مثل الوزن مقابل العمر )نقص الوزن( ، الطول ( شهًرا. تم تقييم الحالة الغذ24
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 114بعد استيفاء المعايير التالية: تم الحصول على موافقة مستنيرة ومرضية. تم جمع السائلون ، قياسات القياسات البشرية  
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background 

      Nutrition plays an important role in the health and development of individuals. 

Adequate nutrition during the first two years of life is very important to ensure optimal, 

physical and mental development (Brown & Harries, 2015).  

 At this age, children are particularly vulnerable to growth retardation, micronutrient 

deficiencies, and common childhood illnesses such as diarrhea and acute respiratory 

infections (Marriott, White, Hadden, Davies, & Wallingford, 2012). 

Good nutrition protects young children and mothers, strengthens the immune system 

and reduces the risk of non-communicable diseases related to foods during the lifecycle. It 

also enhances the productivity of the population and can help to get out gradually from the 

vicious circle of poverty and hunger(Stewart, Iannotti, Dewey, Michaelsen, & Onyango, 

2013). 

The period from birth to two years of age is a “critical period” for the optimal growth, 

development and healthy life. This life period is the most important to prevent growth 

faltering, deficiencies of certain micronutrients, and common childhood illnesses (Issaka, 

Agho, Burns, Page, & Dibley, 2015). The immediate consequences of poor nutrition during 

the first two years include significant morbidity and mortality and delayed mental and motor 

development (Green et al., 2017). 

Children who are poorly nourished in the first 2 years of life are at increased risk of 

mortality and impaired cognitive development, as well as diminished work capacity and 

chronic disease later in life (Dewey & Adu‐Afarwuah, 2008). 

 Proper care for children is an essential element needed for the healthy growth and 

development of a child(Udoh & Amodu, 2016). A major component of care is the set of 

practices caregivers employ to provide breast milk and complementary foods to children in 

their first years of life (Child & Health, 2000).  
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Relatively simple indicators for assessing breastfeeding (BF) practices have been in 

widespread use since the early 1990s (Yassin, Taha, & Jamiea, 2017). The ability to measure 

and monitor these practices has helped raise awareness of the  importance of BF .(Brown & 

Harries, 2015).  has facilitated progress in achieving improvements in BF practices worldwide 

(Collins et al., 2006). Yet , despite an ever-growing evidence base supporting the  importance 

of complementary feeding (CF) beginning at 6 months of age, defining simple CF indicators 

has proven challenging because of the multiple dimensions of CF, the variation in these 

practices across contexts and the changes in  recommended practices that occur from 6 to 23 

months of age (Moursi et al., 2008).  

Undernutrition in infants particularly stunting is a consequence of inappropriate 

breastfeeding and complementary feeding practices during the first two years of life (Dewey 

& Adu‐Afarwuah, 2008). This puts infants within this age range at increased risk of 

undernutrition. 

Defined as the feeding of an infant for the first six months of life with only breast milk 

and no other foods or liquids except medicines or mineral/vitamin supplements (Dewey & 

Adu‐Afarwuah, 2008) 

Expulsive breast feeding (EBF)  for the first six months of life with appropriate 

complementary feeding thereafter with continued breastfeeding up to 24 months is 

recommended for optimal infant and young child feeding and are essential to the growth of 

infants (Organization, 1991). EBF has been defined as the feeding of an infant for the first six 

months of life with only breast milk and no other foods or liquids except medicines or 

mineral/vitamin supplements .  

In 2008, the World Health Organization (WHO) published a set of population-level 

Infant and Young Child Feeding (IYCF) indicators developed in response to the need for 

simple, practical indicators of appropriate feeding practices in children aged 6–23 months that 

could be developed from large-scale survey data to describe trends over time and allow for 

national and sub-national comparisons not only of BF practices but also CF practices (Child 

& Health, 2000). A core set of eight indicators (i.e. three BF and five CF) include  measures 

of dietary diversity, feeding frequency, consumption of iron-rich or iron-fortified foods as 

well as indicators of appropriate BF practices. 
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Complementary feeding is “the systematic process of introduction of suitable food at 

the right time in addition to mother's milk in order to provide needed nutrients to the baby”. In 

accordance with the framework of IYCF guidelines, the prime characteristic of satisfactory 

complementary feeding is that foods given should complement rather than replace breast 

milk, which should continue till the age of 24 months in order to meet the nutrients needs of 

the young children.(Child & Health, 2000). Complementary feeding is giving infants other 

foods or fluids than breastmilk. 

Complementary food is any food other than breastmilk given in the complementary 

feeding period (Black et al., 2008). Complementary foods it can be especially prepared for the 

infant or can be the same foods available for family members, modified in order to meet the 

eating skills and needs of the infant. In the first case, they are called transitional foods, and in 

the second case, there is no specific nomenclature(Köksal et al., 2015). 

In Palestine, stunting (10.3%) remains the most prevalent form of undernutrition among 

children under 5 years, followed by underweight (2.5%) and wasting (2.4%) (Abdeljawad & 

Humeid, 2008). 

Egypt has the largest number of children under five years old who are stunted in the 

Middle East and North Africa, and the twelfth worldwide. According to 2008 Egypt 

Demographic and Health Survey (EDHS), child stunting rate reached 29 %, with 14 % are 

severely stunted. The 2012 and 2013 Jordan and Yemen Demographic and Health Surveys 

show that the under-five years stunting rate is 7.7 % in Jordan and 46.5 % in Yemen, the 

second highest rate in the world. Studies reveal that there are significant disparities in child 

health outcomes between urban and rural regions in the three countries (Rashad & Sharaf, 

2018). 

In the Middle East, 3.9%, 9.7%, and 4.4% of children under 5 years were reported to be 

underweight, stunted and wasted respectively (UNICEF, 2015). 

Malnutrition in children resulting from inadequate feeding and child care and disease is 

a major public health problem throughout the developing world including Nigeria (Kumar, 

Goel, Mittal, & Misra, 2006). Malnutrition is one of the principal underlying causes of death 

for many of the world’s children contributing to more than a third of under-five deaths 

globally. About 178 million children globally are stunted and Africa has the highest rates 
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(Child & Health, 2000). Growth faltering as a result of inadequacy of complementary food in 

terms of quality, quantity and frequency of meals has been reported (Köksal et al., 2015). 

Even though some regions and countries in the world have achieved modest 

improvements in childhood undernutrition over the years, countries in sub-Saharan Africa 

including Ghana are still battling with high rates of undernutrition especially stunting 

(Marriott et al., 2012). 

Metabolic and endocrine exposure during gestation and early childhood can modulate 

the later risk of obesity and associated disorders, and the early introduction of complementary 

foods has been found to increase the risk of chronic disease in later life(El Kishawi, Soo, 

Abed, & Muda, 2016). 

In contrast, among the nutritional problems prevalent in Mexican children younger than 

5 years old, we found malnutrition and deficiencies in vitamin A, vitamin C, zinc and iron; 

these problems could be related to the late introduction of food or poor feeding practices 

when complementary feeding (CF) begins. These conditions can lead to growth failure, 

neurological and mental development impairments(Qasem, Fenton, & Friel, 2015), and 

functional isolation  within the child’s physical and social environment(Mangani et al., 2015). 

Based on the above findings, early infancy has been identified as an important target 

period for prevention and health promotion; we need to understand early feeding habits to 

make appropriate recommendations that promote healthier lifestyles.(El Kishawi et al., 2016). 

1.2 Statement of the problem  

An important cause of child mortality is malnutrition. One child out of four below the 

age of five years suffers from chronic malnutrition (Collins et al., 2006). As well as poverty, 

malnutrition is more common in rural areas. There are also big differences between regions in 

the country, for example the altiplano shows the highest levels of malnutrition for children 

below five years of age (Bhagowalia, 2010). 

The global prevalence of stunting, underweight and wasting among children under 5 

years has been reported to be 23%, 14% and 10% respectively, with most undernourished  

children are living in Asia and Africa (Organization, 2016). 
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Globally, undernutrition still remains a public health problem. Worldwide, 171 million 

children are stunted, 60 million are wasted and well over 100 million are underweight. More 

recently, the worldwide prevalence of undernutrition was seen not to have improved as 171 

(27%) million children are stunted, over 100 million are underweight (Senarath et al., 2012). 

and well over 60 (10%) million children are wasted (de Pee & Bloem, 2009). 

 Stunting contributes to 14.5% of annual deaths and 12.6% of disability adjusted life 

years (DALYS) in under-5 year’s children. In 2011, it was estimated that for children under 

five worldwide, 26% were stunted, 16% were underweight and 8% were wasted (Abdelhadi et 

al., 2016). 

In developing countries, 29.9%, 19.4% and 10% of children fewer than 5 years were 

stunted, underweight and wasted respectively (Abdeljawad & Humeid, 2008). In the Middle 

East, 3.9%, 9.7%, and 4.4% of children  under 5 years were reported to be underweight, 

stunted  and wasted respectively (Albelbeisi, Shariff, Mun, Abdul-Rahman, & Abed, 2018).  

In Palestine, stunting (10.3%), remains the most prevalent form of undernutrition 

among children under 5 years followed by underweight (2.5%) and wasting (2.4%). 

Undernutrition is the underlying cause of death in 45% of all deaths among children under 5 

years of age in Gaza strip (Abdeljawad & Humeid, 2008). 

Although of availability and existence of maternity health care and antenatal follow-up 

and family Planning services, there are still attendances of malnutrition cases in Gaza strip. 

Undernutrition is the underlying cause of death in 45% of all deaths among children under 5 

years of age in Gaza strip. 

In Gaza strip, the annual report of Ard El Insan Benevolent Association (2010) showed 

that among the 4820 children aged 6-59 months admitted, the prevalence of wasting was 553 

(11.5%) (Ard El Insan 2010). 

   Palestinian children aged less than two years in Gaza are at high risk of health 

problems related to malnutrition, where the prevalence of wasting, stunting, underweight 

were 34.3%, 31.4%, 31.45% respectively (Radi, Mourad, & Papandreou, 2009).  
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1.3 Justifications of the study 

    There is a need to promote optimal feeding practices among mothers and other 

caregivers involved in child feeding and education programs to increase knowledge in 

nutrition so as to enhance good nutritional status of children.   

     Most of the previous studies focused on the associations between exclusive breast 

feeding and appropriate physical growth of children below two years, whereas very few have 

come across the association between complementary feeding and its impact on physical 

growth and nutritional status in general. 

      This study was trying to shed the light on some of the wrong concepts and practices 

related to complementary feeding and which may have adverse effect on the nutritional status 

on the vulnerable children. 

     It is worth to mention that the current study was take into consideration the short-

term indicators of undernutrition such as albumin/pre-albumin, transferrin and ferritin (in the 

absence of inflammation) as well as the long-term impact of malnutrition on physical growth. 

    The political situation in Gaza, the scarcity of food and the deterioration of growth 

indicators are motivating to investigate issues related to complementary feeding and the 

impact on undernutrition status in the Gaza Strip. Issues such as the timing of introduction of 

complementary foods. Their composition, organoleptic characteristics, and the frequency of 

feeding and their impact on nutritional status were being considered. 

    This study has given an understanding about complementary feeding practices that 

has, to our knowledge, not yet been the focus of any research. The result has described and 

explains complementary feeding practices in Gaza. In order to improve the health of the 

children linked to complementary feeding it is of great importance to design interventions in 

accordance with the WHO guidelines. 
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                    1.4 Objectives of the study  

 1.4.1 General objective 

The main goal of this study is to investigate the association between complementary 

feeding and undernutrition status among children aged 6-24 months. 

                  1.4.2 Specific objectives of the study  

1. To assess the prevalence of undernutrition, stunting and wasting among children aged 

6-24 months in Gaza Strip. 

2. To investigate the breastfeeding and complementary feeding practices among 

children aged 6-24 months in Gaza Strip. 

3. To determine the biochemical indicators related to undernutrition such as; Albumin,    

ferritin and transferrin. 

4. To investigate the association between complementary feeding practice and 

malnutrition status among children aged 6-24 months in Gaza Strip. 

1.5 Research Hypothesis 

There is an association between complementary feeding and malnutrition status of 

children between 6 and 24 months. 

                   1.6 Operational definitions: 

       1. Household  

Is unit of analysis in this study. It is defined as a group of people who reside together 

under one roof and share some forms of activities usually domestic activities (food production 

and consumption, sexual reproduction and child rearing), economy production activities 

(income earned occupation) and leisure activities. 
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   2. Household socio-economic and demographic characteristics  

A category under household inputs which consists of nine predictor variables namely; 

mother's educational level, mother’s employment status, household type, household size, 

number of children, , total household income, income per capita, number of person 

contributing to the households total income and household food expenditure ("Obergell v. 

Hodges," 2015).  

                   3. Parental education  

 It is the mother's and father's years of schooling (formal education)("Obergell v. Hodges," 

2015) 

                  4. Number of children 

                  It is the number of unmarried children currently living in the household. 

                  5. Child's gender  

                  The gender of the child is either male or female. 

                  6. Maternal employment status 

It is indicated by whether mother is not working for income or working for income   (working 

for income includes working away from home or working at home) (dinott&Yohannes,2002). 

                   7. Working mother 

Working mothers are defined as mothers who are wage earners regardless of being 

employed or self-employed (e.g. care for other children or operate food 

stalls)(dinott&Yohannes,2002). 

       8. Poverty line income (PLI) 

According to The Palestinian Central Bureau of Statistics (PCBS) the relative poverty 

and deep poverty lines in the Palestinian territory in 2017 (for reference household consisted 

of 2 adults and 3 children) are 2470 NIS and 1974 NIS respectively. 
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       9. Dietary diversity Household dietary diversity 

Is the sum of number of different food groups consumed over a given reference period 

(Hoddinott &Yohannes, 2002).  

Dietary diversity is usually measured by summing the number of foods or food groups 

consumed over a reference period. The reference period usually ranges from one to three 

days, but seven days is also often used and periods of up 30 days have been reported 

(Drewnowski et al 1996). . 

A variety of dietary assessment methods have been used, including in-home 

observation, food frequency questionnaires and simple food group recalls. 

       10. Malnutrition  

Malnutrition can be defined as a state of deficiency or excess in the intake of energy, 

protein and other nutrients. It causes a number of unfavorable conditions on the tissue or body 

composition, body function and clinical outcomes (Sobotko et al., 2006). 

      11. Underweight 

Underweight is low weight –for- age which will be presented by two categories mild 

underweight (-2 < x< -1 of NCHS/CDC median for weight –for- age) and significantly 

underweight (< -2 SD of NCHS/CDC median for weight –for- age) (WHO, 1983 (. 

     12. Stunting  

Stunting is low height-for-age which will be presented by two categories; mildly stunted 

(-2 < x < -1 SD of NCHS/CDC median for height-for-age) and significantly stunted (< -2 SD 

of NCHS/CDC median for height-for-age). Stunting signifies slowing in skeletal growth and 

represents the accumulated consequences of retarded growth (long term indicator of growth 

status) (WHO, 1983). 

      13. Wasting  

Wasting is low weight-for-height which will be presented by two categories; mildly 

wasted (-2 < x < -1 of NCHS/CDC median for weight-for-height) and significantly wasted (< 
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-2 SD of NCHS/CDC median for weight-for-height). It indicates a deficit in tissue and fat 

mass which can develop very rapidly but under favorable conditions can be restored rapidly 

(short term indicator of growth status). (WHO, 1983). 

 

                   14.  Early initiation of breastfeeding  

Defined as putting the newborn to the breast within 1 h of birth. Therefore, the study 

participants were ask as “how long after birth did you first put [name] to the breast even if 

your breastmilk did not arrive yet? (WHO 2010). 

                  15. Exclusive breastfeeding 

Infant receives breast milk (including breast milk that has been expressed from a wet 

nurse) as the sole source of nourishment from birth till six months. The infant is allowed to 

receive oral rehydration salt (ORS), drops, syrups (vitamins, minerals and medicines) (WHO 

2010). 

                  16. Complementary feeding 

 The child, from age six months, receives breast milk (including milk expressed from a 

wet nurse) and solid or semi-solid foods. This allows for any food or liquid including non-

human milk and formula (WHO 2010). 

           17. Solid food 

Any solid substance (as opposed to liquid) that is used as nourishment (The Free 

Dictionary 2011). 
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CHAPTER (2) 

LITERATURE REVIEW 

 

 2.1 Background 

Malnutrition is a broad term commonly used as an alternative to under nutrition, but 

technically it also refers to over nutrition. People are malnourished if their diet does not  

provide adequate nutrients for growth and maintenance or they are unable to fully utilize the 

food they eat due to illness (under nutrition)(Agostoni et al., 2008). They are also 

malnourished if they consume too many calories (over nutrition). Under nutrition is the 

outcome of insufficient food intake, inadequate care and infectious diseases. It includes being 

underweight for one’s age, too short for one’s age (stunting), dangerously thin for one’s  

height (wasting) and deficient in vitamins and minerals (micronutrient deficiencies)  

(UNICEF, 2015).The period from pregnancy to 2 years of age provides a crucial window of 

opportunity to moderate under nutrition and its adverse effects. It is during this time that 

proven nutrition interventions can offer children the best chance to survive and reach optimal 

growth, health and development (Perreault, Mikail, & Atkinson, 2016). 

2.2 Prevalence of malnutrition 

Malnutrition has become an urgent global health issue, with under nutrition killing or 

disabling millions of children each year. Malnutrition continues to be a major public health 

problem in developing countries. The high levels of under nutrition in children and women in 

South Asia and sub-Saharan Africa pose a major challenge for child survival and 

development (Agostoni et al., 2008). Undernutrition is the underlying cause of death in 45% 

of all deaths among children under5 years of age. The global prevalence of stunting, 

underweight and wasting among children under 5 years has been reported to be 23%, 14% 

and 10% respectively, with most undernourished children are living in Asia and Africa. One-

third of all undernourished children live in sub-Saharan Africa (SSA), and Nigeria have 

reported one of the highest prevalence of undernutrition within SSA. In Nigeria, childhood 

stunting declined from 42% in 2003 to 36% in 2013, while wasting and underweight 

increased from 11% and 24%, respectively, in 2003 to 18% and 29%, respectively, in 2013. 
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This increase in wasting and underweight despite the overall decline in stunting suggests that 

child undernutrition is still a major public health concern in Nigeria (Adu-Afarwuah, 2018). It 

results from a complex interaction of contextual factors related to community, household, 

environmental, socioeconomic and cultural influences which has significant health 

consequences. 

Egypt ranked 11 among the 14 countries with the largest number of stunted children all over 

the world. According to the Egyptian Demographic and Health Surveys of the years 2000, 

2005, 2008 and 2014, stunting rates were on the rise between 2000 to 2008 stunting increased 

from 23% to 25% and then to 29% . 

During the past several years, food prices and food insecurity have risen in Egypt as a 

consequence of the avian influenza (AI) epidemic (2006) and food, fuel and financial crises 

(2007–2009), which have added to the complexity of malnutrition in the country. (Taher et 

al., 2018). Stunting remains an important problem in Egypt, with approximately one‐third of 

children <5 years of age affected (Yassin, Taha, & Jamiea, 2017). Alongside increasing 

prevalence of overweight and obesity, micronutrient deficiencies and food insecurity. During 

the past several years, food prices and food insecurity have risen in Egypt as a consequence of 

the avian influenza (AI) epidemic (2006) and food, fuel and financial crises (2007–2009), 

which have added to the complexity of malnutrition in the country (Pearce et al., 2013). An 

increase in the prevalence of stunting from 2005 to 2008 was documented in Lower Egypt, a 

semi‐urban area in northern Egypt, near the capital city of Cairo (Yassin et al., 2017), which 

coincided with an AI outbreak. Recent analyses revealed decreased dietary diversity, reduced 

poultry consumption and substitution of nutritious foods with sugary foods as a consequence 

of the AI outbreak (Saaka et al., 2015). During the same time period, a similar increase in 

stunting prevalence did not occur in Upper Egypt, a rural, agricultural area, in the southern 

part of the country 

The United Arab Emirates (UAE) is a rapidly modernizing country with high levels of 

chronic disease; particularly obesity, heart disease and diabetes. Infancy is a critical period in 

relation to nutrition, and breastfeeding has been shown to reduce the risk of chronic illness 

later in life (Gardner, Green, & Gardner, 2015). The UAE breastfeeding policy states that 

infants should be breast fed exclusively until six months of age. In Islam breastfeeding is 

viewed as an expectation of parents, and women are urged to breastfeed their infants for two 
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years. As an Islamic country, the United Arab Emirates promotes breastfeeding throughout 

the health system and indeed in 2014 the country’s Federal National Council passed a draft 

clause in the child rights law to make breastfeeding mandatory for the first two years of an 

infant’s life (Gardner et al., 2015). 

In 2013, 2,000,000 children were estimated to be undernourished in both macro- and 

micronutrients in Syria, which in early life alters growth trajectories, propagating effects over 

the life-course and affecting adult stature, risk of illness and potential earning capacity 

(Hoetjes, Rhymer, Matasci-Phelippeau, & van der Kam, 2015). 

In 2014 this rate decreased to 23%. However other studies conducted by the World Food 

Program (WFP) in collaboration with Information and Decision Support Center (IDSC) 

among poorest villages revealed high prevalence of stunting (31%) and estimated annual 

costs of child under nutrition at 20.3 billion Egyptian pounds (EGP) or 1.9% of Gross 

Domestic Product (GDP) (Taher et al., 2018). 

In developing countries, 29.9%, 19.4% and 10% of children under 5 years were stunted, 

underweight and wasted respectively (Abdeljawad & Humeid, 2008). In the Middle East, 

3.9%, 9.7%, and 4.4% of children under5 years were reported to be underweight, stunted and 

wasted respectively (Albelbeisi, Shariff, Mun, Abdul-Rahman, & Abed, 2018).   

Annually, about 10.5 million child deaths are related to undernutrition, in which 98% of these 

mortalities are reported in developing countries (Zanotti, 2016). Stunting is associated well as 

low school performance in children and adolescents. It is also found to hinder economic 

productivity. of adults and Gross Domestic Product (GDP) of the nation at large. The risk of 

mortality is higher among stunted children, even it is aggravated when stunting and wasting 

happened together. Due to the intergenerational impact of chronic malnutrition, childhood 

stunting is correlated with the future maternal undernutrition and higher risk of death (Derso 

et al., 2017). Premature delivery and giving birth of underweight baby are commonly reported 

among undernourished mothers. 

Because of their rapid growth and increased vulnerability to infectious disease, children less 

than 2 years of age are considered as the most at risk groups for undernutrition. As a result, 

the World Health Organization (WHO) designed and supports the implementation of Infant 
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and Young Child Feeding (IYCF) Strategies However poor feeding practice and health status 

continues as a strong determinants undernutrition (Taher et al., 2018). 

In Nigeria, according to the 2013 Demographic and Health Survey (DHS), the national 

prevalence of appropriate complementary feeding practices among children aged 6-23 months 

was 10%, while in States such as Lagos, Akwa-Ibom, Imo, Zamfara and Benue, the 

prevalence rates of appropriate complementary feeding practices were only 3.2%, 8.1%, 

9.3%, 1% and 12.4% respectively. (Zanotti, 2014)). More than 50% of infants are given 

complementary food too early which is usually of poor nutritional value. In many countries 

including Nigeria, less than a fourth of infants within the age 6–23 months meet the criteria of 

dietary diversity and feeding frequency that are appropriate for their age. Thus, only few 

children receive nutritionally adequate and safe complementary food. 

In Palestine, stunting (10.3%) remains the most prevalent form of undernutrition among 

children under 5 years, followed by underweight (2.5%) and wasting (2.4%) (Abdeljawad & 

Humeid, 2008). 

2.3 Causes of malnutrition 

Based on its etiology, malnutrition is either illness related (secondary to one or more 

diseases/injury) or non–illness related, (caused by environmental/behavioral factors), or both. 

In the developed world, malnutrition is predominantly related to disease, chronic conditions, 

trauma, burns, or surgery (henceforth referred to as illness-related malnutrition)(Tayyem et 

al., 2013). In developing countries, the prevalence of bacterial and parasitic diseases 

contributes greatly to malnutrition (Abdeljawad & Humeid, 2008). Similarly, malnutrition 

increases susceptibility to and the severity of infections, and is thus a major cause of illness 

and death from disease, and thus the most important risk factor for the burden of disease in 

developing countries. Poverty is the main underlying cause of malnutrition and its 

determinants. However the degree and distribution of protein-energy malnutrition and 

micronutrient deficiencies among a population depend on many factors, including: the 

political and economic situation; the level of education and sanitation; the season and climate 

conditions; food production, cultural and religious food customs; breast- feeding habits; 

prevalence of infectious diseases; the existence and effectiveness of nutrition programs; and 

the availability and quality of health services (Bentley et al., 2015).It is anticipated that the 
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definition of  malnutrition will continue to evolve with improved understanding of the 

processes that lead to and complicate the treatment of this condition 

. 

  2.4 Consequences of malnutrition 

The high prevalence of childhood stunting and wasting in low-income populations is an 

indicator of the striking extent of poor child growth in these populations. Some of the short-

term negative consequences of poor child growth include impaired cognitive development2-4 

and increased risk of mortality due to infections. Often, poor growth experienced during 

childhood may persist into adulthood, leading to low productivity and increased risk of no 

communicable diseases . 

In recent times, the prevention of poor child growth has become a major international 

priority(Yassin, Taha, & Jamiea, 2017). Malnutrition increases the burden of disease in 

developing countries, adding to the human and economic impact of diseases such as 

tuberculosis, malaria and HIV/AIDS. Malnourished children have lowered resistance to 

infection; they are more likely to die from common childhood ailments like diarrhoeal 

diseases and respiratory infections; and for those who survive, frequent illness saps their 

nutritional status, locking them into a vicious cycle of recurring sickness, faltering growth and 

diminished learning ability (Agostoni et al., 2008).  

Micronutrient deficiencies include: anemia (affecting 1.6 billion people) - mostly due to iron 

deficiency which increases the risk of low-birth-weight babies, undermines physical capacity 

and contributes to 19 per cent of deaths during childbirth; iodine deficiency, which is the 

world’s most prevalent, yet easily preventable, cause of brain damage , Vitamin A deficiency, 

which reduces body defenses against infection (suffered by 190 million preschool children); 

and zinc deficiency, which impairs the immune system (Agostoni et al., 2008). 

2.5 Diagnosis of malnutrition 

Anthropometric methods are used to identify malnutrition (under-nutrition and over-

nutrition) in an individual. Anthropometry involves obtaining physical measurements of an 

individual, and relating these to standards that reflect, among other factors, the health and 
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nutritional status of the individual (Irarrázaval et al., 2018). Malnutrition could be diagnosed 

in one of three ways: 

 

 

2.5.1 Weighing a child and measuring /height 

Weight-for-height compares the weight of a child to the weight of a “normal” child of the 

same height. In measuring weight-for-height, normal weights for children are determined by 

studies that have weighed thousands of healthy children. The World Health Organization 

(WHO) has developed charts known as the international standards for expected growth based 

on this information. If a child’s weight falls within the range considered normal for his/her 

height the child is found to be well nourished. If the weight on the other hand, is less than the 

international standards, the child is considered acutely malnourished or wasted. To determine 

the severity of malnutrition, WHO has created cut-off points. For example, if a child’s 

weight-for-height is less than -2 z-scores (or standard deviations (SD) of normal children 

he/she is considered to suffer from moderate acute malnutrition or wasting. If the child’s 

weight-for-height is less than -3 z-scores (SD) of normal children he/she suffers from severe 

acute malnutrition or is severely wasted (Irarrázaval et al., 2018). 

2.5.2 Measuring the circumference of the mid-upper arm 

In measuring the mid-upper arm circumference (MAUC) a simple color-coded measuring 

band is used. MAUC of less than12.5cm indicates that the child is suffering from moderate 

acute malnutrition. If the measurement is below 11.0cm, the child is suffering from severe 

acute malnutrition (Irarrázaval et al., 2018). 

2.5.3 Checking for edema in the lower legs or feet 

A puffy, swollen look in either lower limbs or feet or face in a child may indicate the 

presence of edema and a sign of severe acute malnutrition. It can be detected by small pits of 

indentations remaining in the child’s lower ankles or feet, after pressing lightly with the 

thumb (Irarrázaval et al., 2018). 
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2.6 Overview of Infant Feeding Practices 

Infant feeding practices include breastfeeding and introduction of complementary foods 

(solid, semi solid or soft foods) (de Medeiros et al., 2017). The World Health Organization 

(WHO) has recommended exclusive breastfeeding during the first six months of life followed 

by introduction of adequate complementary feeding (introduction of solids, semi-solids or 

soft foods) which should begin at six months of age in addition to breast milk which should 

be continued to about 18-24 months of age (WHO 2010). 

2.7 Physiology of breastfeeding 

Breastfeeding or lactation is the secretion of milk from glands called mammary glands, to 

provide nourishment to an infant. Milk is produced from the acini cells of the breast and the 

myoepithelial cells squeeze the milk out of the ducts. The process is controlled by hormones. 

The effect of the hormones on breastfeeding is called the endocrine effect with several 

hormones stimulating the process with two major ones being prolactin and oxytocin. Prolactin 

governs milk production whilst oxytocin moves the milk from the cells where it is produced 

to the ducts for the baby to suckle. The mother is encouraged at this time to put her infant to 

the breast as frequently as possible (UNICEF., 2007). 

2.8 Exclusive breastfeeding 

Exclusive breastfeeding is the perfect way to provide the best food for infants during the 

first six months of their life. In exclusive breastfeeding, breast milk which includes milk 

expressed or from a wet nurse, serves as the predominant source of nourishment and the 

infant is allowed to receive oral rehydration salts, drops and syrups (vitamins, minerals and 

medicines) (WHO 2010). 

2.9 Benefits of breastfeeding 

  The time of implementation of breastfeeding after birth is of crucial importance and has 

been shown to have an effect on infant health and the duration of breastfeeding. UNICEF 

recommends that women should be encouraged to initiate breastfeeding within the first hour 

of birth. The United Arab Emirates (UAE ) Family Health Survey found that although 97% of 

women initiated breastfeeding in the hospital, only 23% did so in the first hour after birth and 

29% did not begin breastfeeding until more than six hours  after birth. Similarly (Udoh & 
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Amodu, 2016), found that only 51% of mothers in Al Ain started breastfeeding on the first 

day after birth. 

  Optimal infant feeding practice is an important factor in determining growth and 

development of a child. For healthy mothers exclusive breast-feeding of infants for up to 6 

months is recommended (Udoh & Amodu, 2016) and at this time when breast milk is no 

longer sufficient to meet the nutritional requirements of the child especially for energy and 

micronutrients complementary feeding process is expected to begin. In introducing 

complementary foods feeding behavior of mothers change and mothers and/or caregivers 

adopt various feeding practices which may not comply with standards for optimal infant 

feeding Some common practices by mothers during the complementary feeding period bother 

on the types of food given to infants and the adequacy and frequency of feeding. Food 

restrictions due to cultural practices, unhygienic practice in bottle feeding, food handling 

preparation and responsive breast feeding are also issuing of concern during the 

complementary feeding period for the child (Yassin, Taha, & Jamiea, 2016). 

Protecting infants against infections such as diarrhea, acute respiratory infections and other 

diseases, supporting infants’ immune system, providing closeness and contact that help 

psychological development, promoting growth and contributing to the protection of infants 

from chronic conditions later in life, such as obesity and diabetes (Gonzalez-Cassio et al 

2006; WHO 2010; UNICEF 2011). 

Previous studies on exclusive breastfeeding in the United Arab Emirates (UAE) show 

conflicting results. The UAE Family Health Survey found that 34% of infants were 

exclusively breastfed to four months. Another report documents 46% of mothers exclusively 

breastfeeding at 4–6 months. However, Al Mazroui found that only 4% of infants in a cohort 

in the city of Al Ain were exclusively breastfed during the first month of life. More recently a 

study on a multi-cultural population including Emiratis reported that exclusive breastfeeding 

rates at one and six months were 48% and 13% respectively (Gardner et al., 2015). 

A more recent study suggests that the delay in time to first breastfeed has significantly 

decreased, with 82% of mothers feeding within the first hour postpartum.   Breastfeeding has 

many health benefits, both in the short term and the longer term, to infants and their mothers. 

There is an increasing number of studies that report on associations between breastfeeding 

and long-term protection against chronic disease. Recent research evidence is reviewed in this 
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study, building on previous authoritative reviews. The recent World Health Organization 

reviews of the short- and long-term benefits of breastfeeding concluded that there was strong 

evidence for many public health benefits of breastfeeding. Cognitive development is 

improved by breastfeeding, and infants who are breastfed and mothers who breastfeed have 

lower rates of obesity. Other chronic diseases that are reduced by breastfeeding include 

diabetes (both type 1 and type 2), obesity, hypertension, cardiovascular disease, 

hyperlipidemia, and some types of cancer (Binns et al., 2016). 

2.10 Overview of complementary food 

Complementary feeding, as defined by WHO in 2002 is “the process starting when breast 

milk alone is no longer sufficient to meet the nutritional requirements of infants” so that 

“other foods and liquids are needed, along with breast milk”. In this Opinion “complementary 

feeding” means the period, when complementary foods are given together with either human 

milk or a breast-milk substitute (WHO, 2015). Complementary foods as defined by WHO is 

the first foods introduced into an infant’s diet in addition to breast milk. World health 

organization also defined complementary food as any food whether manufactured or locally 

prepared, suitable as a complement to breast milk or to infant formula, when either becomes 

insufficient to satisfy the nutritional requirement of the infant (WHO, 2015 (.  

Complementary foods as defined by WHO is the first foods introduced into an infant’s diet in 

addition to breast milk. World health organization also defined complementary food as any 

food whether manufactured or locally prepared, suitable as a complement to breast milk or to 

infant formula, when either becomes insufficient to satisfy the nutritional requirement of the 

infant. Complementary food is all liquid, semisolid and solid foods and can be beverages, 

spoon-fed food, or finger-food (Health & Welfare, 2012).Complementary foods should have a 

greater energy density than breast milk, that is, at least 0.8 kcal per gram. If a complementary 

food is more energy dense, then a smaller amount is needed to cover the energy gap, so that 

together with breast milk, they meet all his or her needs. If complementary food is more 

energy diluted than breast milk, the child's total energy   intake may be less than it was with 

exclusive breastfeeding, an important cause of malnutrition (Wang et al., 2017) . 

  Complementary foods in most developing countries are based on staple cereal or root 

crops. There is consensus on the types of foods recommended for the transition from breast 

milk/formula to solid foods, with the majority of studies concurring that young children 
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require foods that are energy and nutrient dense as opposed to thin gruels that can hinder the 

absorption of certain micronutrients (Agostoni et al., 2008). 

An adequate diet has to be rich in energy, proteins and micronutrients (especially iron, zinc, 

calcium, vitamin A, vitamin C and folates), free from contamination (without pathogenic 

germs, toxins or harmful chemicals), not too salty or spicy, easily eatable (adequate for the 

age), in adequate amount, easily available and accessible. It is of paramount importance that 

infants be fond of the diet and that this diet be culturally acceptable (Agostoni et al., 2008). 

2.11 Complementary feeding 

Continued breastfeeding beyond six months should be accompanied by the consumption of 

nutritionally adequate, safe and appropriate complementary foods which contribute to 

meeting the nutritional requirements when breast milk is no longer sufficient. Complementary 

feeding refers to breast milk including milk expressed or from a wet nurse and solid or semi 

solid foods. It allows anything else, for example, any food or liquid including non-human 

milk and formulae (WHO, 2015). 

2.12 Benefits of complementary feeding 

With optimum breastfeeding children will become stunted if they do not receive sufficient 

quantities of quality complimentary foods. An infant’s need for energy and nutrients start to 

exceed what is provided by breast milk around the age of 6 months and complementary foods 

are necessary at this time to meet the energy and nutrient requirements. At 6 months, an infant 

is also developmentally ready for other foods. In the event that complementary foods are not 

given at the end of 6 months or not given appropriately the growth of an infant may falter 

(WHO, 2015). 

Solids introduced before six months of age displace breast milk intake while maintaining 

total energy consumption. Such foods which include porridge have no nutritional advantage at 

that age (before six months) since the nutritional quality of the mother’s milk is superior. 

They are low in energy and nutrient content and have a risk of the infant getting diarrhea 

caused by inadequate hygiene. Late introduction (after six months) of complementary foods, 

however, results in deficient growth because breast milk alone, is no longer sufficient to 
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satisfy the nutritional needs after six months of age. The infant may be said as malnourished 

(Yassin et al., 2016). 

Accordingly, pre-lacteal feeding, non-exclusive breastfeeding, low meal frequency and 

dietary diversity, and not taking prenatal iron supplementation are correlated with stunting 

among children under-5 years. Furthermore, socio-demographic and environmental factors, 

such as (i) maternal illiteracy, young age (0–23 months), (ii) occupational status (being farmer 

and merchant),(iii)  large families , (iv) poor household wealth status and (v) sanitary practice 

, unavailability of latrine  and  (vi) use of unprotected source of drinking water are identified 

as the determinants of stunting (Stewart, Iannotti, Dewey, Michaelsen, & Onyango, 2013(. 

 Different studies also elicited the predictors of wasting according to which sub-optimal 

duration of exclusive breastfeeding, poor wealth status and maternal education, large families, 

diarrheal and respiratory tract morbidities, unavailability of latrine and rural residence are 

associated with increased odds of wasting among children under-5 years. 

The World Health Organization has introduced recommendation on complementary foods 

at the sixth month of life (Tayyem et al., 2013)). Although the World Health Organization 

recommendation addresses all countries, advisory bodies in industrialized countries continue 

to recommend an age range for introduction of complementary foods. 

2.13 Importance of appropriate complementary feeding 

The global strategy for infant and young child feeding states that, infants should be 

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

and health, and thereafter, receive nutritionally adequate and safe complementary foods while 

breast feeding continues for up to two years or beyond (Agostoni et al., 2008). 

Complementary feeding interventions alone were estimated to prevent almost one fifth of 

under five children mortality in developing countries (Barati et al., 2018).The most crucial 

time to meet child’s nutritional requirements is the first 1,000 days (Barati et al., 2018).It is 

well recognized that the period of complementary feeding, from 6 to 24 months of age, is one 

of the most critical times for preventing malnutrition . 

Growth faltering is most evident during this time period particularly during the first phase 

of complementary feeding (6–12 months) when foods of low nutrient density begin to replace 
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breast milk and rates of diarrhoeal illness caused by food contamination are at their highest 

.Protein-energy malnutrition generally occurs during the crucial transitional phase when 

children are weaned from liquid to semi-solid or fully adult foods. During this period, 

children need nutritionally balanced, calorie dense supplementary foods in addition to 

mother’s milk because of the increasing nutritional demands of the growing body. Thus, 

weaning and complementary feeding improvement should be of highest priority for nutrition 

of infant and young children because of its crucial role in preventing mortality and enhancing 

children development (Stewart, Iannotti, Dewey, Michaelsen, & Onyango, 2013). 

Micronutrient deficiencies are also highly prevalent among infants and young children 

because of their high nutrient needs relative to energy intake and the effects of frequent 

infection (including subclinical infection) on appetite, nutrient absorption and nutrient losses. 

Deficiencies of certain nutrients, such as iron, are not limited to disadvantaged populations 

but are evident across all income groups. There may be irreversible sequela from 

micronutrient deficiencies that affect brain development and other functional outcomes 

(Agostoni et al., 2008). Therefore, it is essential to evaluate which strategies for improving 

complementary feeding are most effective at preventing malnutrition and enhancing growth 

and development of infant and young children. 

2.14 Infant and young child feeding recommendations and safe preparation 

After 6 months of age, it becomes increasingly difficult for breastfed infants to meet their 

nutrient needs from human milk alone. Furthermore, most infants are developmentally ready 

for other foods at about 6 months. Optimal Infant and Young Child Feeding (IYCF) is 

presented in the WHO/UNICEF Global Strategy for Infant and Young Child Feeding as 

follows: As a global public health recommendation, infants should be exclusively breastfed 

for the first six months of life to achieve optimal growth, development and health. Thereafter, 

to meet their evolving nutritional needs, infants should receive safe and nutritionally adequate 

complementary foods while breastfeeding continues for up to two years of age or beyond. 

Exclusive breastfeeding from birth is possible except for a few rare medical conditions as 

specified by WHO and UNICEF, and virtually every mother can breastfeed (UNICEF, 2007). 

The small amount of complementary foods initially offered should be gradually increased 

with age. The amount and frequency of foods should be based on infant’s acceptance, which 

varies according to individual needs, the amount of breast milk ingested and the content of 
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complementary foods. The infant should be encouraged to eat until he/she feels satiated and 

frequency of breastfeeding should be maintained. With the introduction of complementary 

feeding the infant will naturally begin to nurse less, therefore avoid an excessive number of  

meals with complementary foods in breastfed infants so as not to substantially decrease the 

amount of breast milk ingested by the infant (Agostoni et al., 2008). 

2.15 Nutrients content and sensory acceptability of the complementary food 

According to Nestle 2003 qualified complementary food should fulfil the following 

features: high energy content, low viscosity (i.e. of an acceptable thickness or consistency), 

balanced protein (containing all essential amino acids) content, required vitamins and 

minerals (Iron, folic acid, calcium) content, no (safe level) anti-nutritional components and 

pleasant taste (palatable) (Fikiru, Bultosa, Fikreyesus Forsido, & Temesgen, 2017). 

Traditional cereals and grains played an important role in the infant diet in developing 

countries and were a major source of protein, carbohydrates, vitamins, and minerals . 

Unfortunately, these foods have major deficits in micronutrients such as calcium, iron, and 

vitamin A. Most complementary foods used are locally produced and based on local staple 

foods, usually cereals that are processed into porridges. Apart from their bulkiness reported as 

a probable factor in the etiology of malnutrition, cereal-based gruels are generally low in 

protein and are limiting in some essential amino acids, particularly lysine and tryptophan. 

Supplementation of cereals with locally available legumes rich in protein and lysine, 

although, often limiting in sulphur amino acids, increases the protein content of cereal-legume 

blends and their protein quality through mutual complementation of their individual amino 

acids (Fikiru et al., 2017). 

It appears that, in addition to a sufficient energy density, sensory qualities of 

complementary food formulations corresponding to food preferences of infants are of the 

highest importance. Sensory evaluation is easy in its principle but its implementation in the 

field is often complicated because of low literacy among the rural mothers' and the difficulty 

for them to understand some sensory testing methods. 

In most developing countries, complementary foods do not provide sufficient iron, zinc and 

vitamin B6. Even in the U.S., iron and zinc were identified as problem nutrients in the first 

year of life, despite the availability of iron-fortified products. Certain nutrients are in short 
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supply in some populations, but not in all, depending on the local mix of complementary 

foods. These include riboflavin, niacin, thiamin, folate, calcium, vitamin A and vitamin C. 

Others, such as vitamin E, iodine and selenium, may also be problem nutrients in certain 

settings, but there is insufficient information to make this judgment. Because there is so much 

variability in complementary food diets in different parts of the world, it is not feasible to 

provide global dietary “prescriptions” that would guarantee adequate intake of all essential 

nutrients (Fikiru et al., 2017). 

In industrialized countries, iron-fortified complementary foods have been widely 

consumed for decades, and some manufacturers have added zinc as a fortificant in recent 

years. Such products are not as widely available in developing countries (except through 

social programs that reach only a small proportion of the population), although there is 

increasing attention to this strategy for ensuring adequate infant nutrition. An alternative to 

food fortification is the use of vitamin-mineral supplements that are provided directly to the 

infant (e.g. as medicinal drops) or mixed with complementary foods (e.g. “sprinkles”, or fat- 

based spreads). Evaluation of the nutrient shortfalls for a particular population (based on the 

types of complementary foods consumed) is necessary to decide whether single or multiple 

micronutrient fortification or supplementation is appropriate (WHO, 2001). 

Unfortified complementary foods that are predominantly plant-based generally provide 

insufficient amounts of certain key nutrients (particularly iron, zinc and calcium) to meet the 

recommended nutrient intakes during the age range of 6-24 months .Inclusion of animal-

source foods can meet the gap in some cases, but this increases the cost and thus may not be 

practical for the lowest income groups. Furthermore, the amounts of animal-source foods that 

can feasibly be consumed by infants (e.g., at 6-12 months) are generally insufficient to meet 

the gaps in iron, calcium and sometimes zinc (WHO/UNICEF, 1998). However, it is 

advisable to include meat, poultry, fish or eggs in complementary food diets as often as 

possible. Dairy products are a good source of some nutrients, such as calcium, but do not 

provide sufficient iron unless they are fortified. In environments with poor sanitation, 

promotion of liquid milk products is risky because they are easily contaminated, especially 

when fed by bottle. 

2.16 Recommended Nutrient Intake (RNI) of infants 
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Breast milk can make a substantial contribution to the total nutrient intake of children 

between 6 and 24 months of age, particularly for protein and many of the vitamins. However, 

breast milk is relatively low in several minerals such as iron and zinc, even after accounting 

for bioavailability. At 9-11 months of age, for example, the proportion of the Recommended 

Nutrient Intake that needs to be supplied by complementary foods is 97% for iron, 86% for 

zinc, 81% for phosphorus, 76% for magnesium, 73% for sodium and 72% for calcium 

(Stewart et al., 2010). 

2.17 Style of feeding  

Feeding is a primary event in the life of an infant and young child. It is the focus of 

attention for parents and other caregivers, and a source of social interaction through verbal 

and nonverbal communication. The eating experience provides not only sustenance but also 

an opportunity for learning. It affects not only children’s physical growth and health but also 

their psychosocial and emotional development. The feeding relationship is affected by 

culture, health status and temperament (Liu & Stein, 2013). Feeding style appears to vary 

among cultures, socioeconomic status and child’s gender. Hence, results of the effect of 

different parental or caregiver feeding behaviors among various socio-cultural settings should 

be used cautiously (Bahorski et al., 2018). 

2.18 The impact of feeding style on child dietary intake 

Research concerning child's food intake have considered various influencing factors, for 

example parental feeding strategies, demographic and weight factors. At this time, however, 

there are few findings that explore these factors simultaneously (Bahorski et al., 2018). 

There are three strategies (rewarding, child's control and pressure) which turned out to be 

significant predictors. Additionally, the child's weight, family income and educational level 

have an effect on the choice of feeding strategies and their impact on the child's food intake. 

The results are evidence of the influence of parental feeding practices on the child's food 

intake (Bahorski et al., 2018). 

During early childhood years parents use feeding strategies as one way to influence their 

child's eating. Several reviews concerning the effects of feeding strategies showed evidence of 

a relationship between feeding behavior, food intake and weight of the child (Clark et al. 
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2007). Despite these findings, numerous inconsistencies regarding the effects of different 

strategies still exist. 

Unfortunately, studies that investigate indirect strategies such as monitoring the child's 

eating, modeling healthy eating, and giving the child more control over his or her food are 

still rare. These strategies were reported to have positive effects such as lowering a child's 

weight, decreasing his or her intake of unhealthy food and increasing their intake of healthy 

food (Appleton et al., 2018). 

Healthy eating behavior and food intake of children is a highly relevant topic. Therefore, it 

is essential to understand the relationship between feeding strategies and the child's eating in 

association with socio demographic and weight factors. Current research has concentrated 

mostly on either a particular feeding strategy, such as restricting and pressuring, or on 

combined factors of different feeding aspects. Furthermore, previous studies have typically 

focused on special foods such as fruits or sweets or on specific details of the relationship 

between parenting and food intake (Appleton et al., 2018). 

2.19 World Health Organization infant and young child feeding core indicators  :  

1. Breastfeeding initiation 

Definition of early initiation of breastfeeding that proportion of children born in the last 24 

months who were put to the breast within one hour of birth. defined as children born in the 

last 24 months who were put to the breast within one hour of birth / Children born in the last 

24 months.  This indicator is based on historic recall. The denominator and numerator include 

living children and deceased children who were born within the past 24 months. It is 

recommended that the indicator be further disaggregated and reported for (1) live births 

occurring in the last 12 months; and (2) live births occurring between the last 12 and 24 

months. 

 2.  Exclusive breastfeeding 

Exclusive breastfeeding under 6 months that proportion of infants 0–5 months of age who 

are fed exclusively with breast milk. That mean Infants 0–5 months of age who received only 

breast milk during the previous day / Infants 0–5 months of age. This indicator includes 

breastfeeding by a wet nurse and feeding expressed breast milk. It was, however, thought 



27 
 

simpler to retain the term “exclusive breastfeeding” rather than the more precise but 

cumbersome term “fed exclusively on breast milk”.(For the definition of “exclusive 

breastfeeding”. Using the previous day recall period will cause the proportion of exclusively 

breastfed infants to be overestimated, as some infants who are given other liquids irregularly 

may not have received them in the day before the survey. As with other indicators that are 

based on current status, exclusive breastfeeding is based on a cross section of children in a 

given age range, in this case children from birth to just under 6 months of age. It therefore 

does not represent the proportion of infants who are exclusively breastfed until just under 6 

months of age and should not be interpreted as such . 

It is generally accepted that the proportion of children who are exclusively breastfed until 

just under 6 months of age is lower than the number derived from the indicator of current 

status. For example, if there is a linear rate of decline in the proportion exclusively breastfed 

from 100% at birth to 20% at 6 months, the indicator value for exclusive breastfeeding under 

6 months would be 60% (as compared to 20% still exclusively breastfed at 6 months). 

However, the indicator recommended in this document represents the best option for 

estimating exclusive breastfeeding and is more sensitive to capturing changes. It is 

recommended that the indicator be further disaggregated and reported for the following age-

groups: 0–1 month, 2–3 months, 4–5 months and 0–3 months . 

3. Continued breastfeeding  

Continued breastfeeding at 1 year refer to proportion of children 12–15 months of age who 

are fed breast milk. That mean Children 12–15 months of age who received breast milk 

during the previous day / Children 12–15 months of age. This indicator includes breastfeeding 

by a wet nurse and feeding expressed breast milk. The title of this indicator on continued 

breastfeeding reflects an approximation of the age range covered. Because of the age interval, 

the indicator underestimates the proportion of children breastfed at one year. Because the 

indicator has a relatively narrow age range of 4 months, estimates from surveys with small 

sample sizes are likely to have wide confidence intervals. 

4. Introduction of complementary foods 

Introduction of solid, semi-solid or soft foods: proportion of infants 6–8 months of age 

who receive solid, semi-solid or soft foods. Infants 6–8 months of age who received solid, 
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semi-solid or soft foods during the previous day / infants 6–8 months of age. This indicator is 

one of the two parts of the previous composite indicator for timely complementary feeding, 

which also included continued breastfeeding (1). The previous indicator included living 

infants 6–9 months in the numerator and denominator. A narrower age range has been chosen 

so as not to include infants first receiving foods as late as 9 months in the numerator. Because 

the indicator has a very narrow age range of 3 months, estimates from surveys with small 

sample sizes are likely to have wide confidence intervals . 

5. Dietary diversity  

Minimum dietary diversity: proportion of children 6–23 months of age who receive foods 

from 4 or more food groups. Children 6–23 months of age who received foods from ≥ 4 food 

groups during the previous day / Children 6–23 months of age. The 7 foods groups used for 

tabulation of this indicator are: (1) grains, roots and tubers , (2) legumes and nuts (3) dairy 

products (milk, yogurt, cheese(, (4) flesh foods (meat, fish, poultry and liver/organ meats( (5) 

eggs, (6) vitamin-A rich fruits and vegetables , (7) other fruits and vegetables. 

Consumption of any amount of food from each food group is sufficient to “count”, i.e., 

there is no minimum quantity, except if an item is only used as a condiment. The cut-off of at 

least 4 of the above 7 food groups above was selected because it is associated with better 

quality diets for both breastfed and non-breastfed children. 

Consumption of foods from at least 4 food groups on the previous day would mean that in 

most populations the child had a high likelihood of consuming at least one animal-source 

food and at least one fruit or vegetable that day, in addition to a staple food (grain, root or 

tube). Results may be reported separately for breastfed and non-breastfed children. However, 

diversity scores for breastfed and non-breastfed children should not be directly compared, 

because breast milk is not ‘counted’ in any of the above food groups . 

Breast milk is not counted because the indicator is meant to reflect the quality of the 

complementary food diet. As a consequence, this indicator may show ‘better’ results for 

children who are not breastfed than those who are breastfed in populations where formula 

and/or milk are commonly given to non-breastfed children.For the same reason, this indicator 

should not be used to compare populations that differ in prevalence of continued 

breastfeeding. This caution applies both to comparisons between different sub-populations at 



29 
 

one point in time (e.g. urban versus rural comparisons) and the same population at different 

points in time (e.g. if continued breastfeeding has declined. 

6. Meal frequency  

Minimum meal frequency defined as proportion of breastfed and non-breastfed children 6–

23 months of age who receive solid, semi-solid, or soft foods (but also including milk feeds 

for non-breastfed children) the minimum number of times or more. The indicator is calculated 

from the following two fractions: Breastfed children 6–23 months of age who received solid, 

semi-solid or soft foods the minimum number of times or more during the previous day / 

Breastfed children 6–23 months of age. Minimum is defined as: (1) times for breastfed infants 

6–8 months (2) times for breastfed children 9–23 months (3) times for non-breastfed children 

6–23 months. Meals” include both meals and snacks (other than trivial amounts1), and 

frequency is based on caregiver report. 

This indicator is intended as a proxy for energy intake from foods other than breast milk.2 

Feeding frequency for breastfed children includes only non-liquid feeds and reflects the 

Guiding Principles3 (5). Feeding frequency for non-breastfed children includes both milk 

feeds and solid/semi-solid feeds, and also reflects the Guiding Principles for these children. 

It is recommended that the indicator be further disaggregated and reported for the following 

age groups: 6–11 months, 12–17 months and 18–23 months of age. Results may also be 

reported separately for breastfed and non-breastfed children . 

7. Minimum acceptable diet  

Minimum acceptable diet defined as proportion of children 6–23 months of age who receive a 

minimum acceptable diet (apart from breast milk). This composite indicator will be 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 / 

Breastfed children 6–23 months of age. frequency”. The definition of “Minimum dietary 

diversity” is similar to the definition for indicator 5, but milk feeds are excluded from the 

diversity score for non-breastfed children when calculating “Minimum acceptable diet”. This 

is because milk feeds are considered as a separate and required element for non-breastfed 

children in this multi-dimensional indicator. Exclusion of milk feeds from the diversity score 



30 
 

here avoids “double-counting” of this food group and allows use of this indicator in 

comparisons – across space and time – between populations with different rates of continued 

breastfeeding . 

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 specially designed for infants and 

young children, or that is fortified in the home. Children 6–23 months of age who received an 

iron-rich food or a food that was specially designed for infants and young children and was 

fortified with iron, or a food that was fortified in the home with a product that included iron 

during the previous day /Children 6–23 months of age .Suitable iron-rich or iron-fortified 

foods include flesh foods, commercially fortified foods specially designed for infants and 

young children that contain iron, or foods fortified in the home with a micronutrient powder 

containing iron or a lipid-based nutrient supplement containing iron. While this indicator 

assesses a critical aspect of nutrient adequacy of food intake, guidance on how best to 

operationalize the data collection is difficult to standardize. Further work is being undertaken 

to develop the questions to allow for its tabulation. It is recommended that the indicator be 

further disaggregated and reported for the proportion of children receiving flesh foods only 

and the proportion of children who consume some fortified food specially designed for infants 

and young children that contains iron (with or without flesh food). 

8. Duration of breastfeeding  

Duration of breastfeeding: Median duration of breastfeeding among children less than 36 

months of age. The age in months when 50% of children 0–35 months did not receive breast 

milk during the previous day. The population median duration of breastfeeding is the only 

indicator that requires collection of data on feeding practices in children above 23 months of 

age and is calculated using current status data among all children less than 36 months of age. 

Timely introduction of appropriate complementary foods promotes good health, nutritional 

status and growth of infants and young children during a period of rapid growth, and should 

be a high priority for public health. Throughout the period of complementary feeding, breast-

milk should con- continue to be the main type of milk consumed by the infant. 

Complementary foods should be introduced at about 6 months of age. Some infants may need 

complementary foods earlier, but not before 4 months of age. 
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Fried and salted snack foods had been eaten by 34% of infants and 66% of children under 

two. Stunting and wasting remain unacceptably common in informal settlements in Mumbai, 

and IYCF appears problematic, particularly in terms of dietary diversity. The ubiquity of 

sugary, fried, and salted snack foods is a serious concern: substantial consumption begins in 

infancy and exceeds that of all other food groups except grains, roots, and tubers. 

2.20 Global Prevalence of Malnutrition (Malnutrition as a global and national issue). 

Malnutrition includes both undernutrition and over nutrition. Undernutrition results when 

an individual’s body requirements for nutrients are not met (Bentley et al., 2015). It manifests 

as stunting, wasting, underweight and deficiencies in micronutrients (Zanotti, 2016). 

Malnutrition was associated with perinatal care practices and infant feeding practices. 

Efforts are needed to promote early initiation of breastfeeding, exclusive breastfeeding for 6 

months and age-appropriate complementary feeding among infants (Senarath et al., 2012). 

Over nutrition on the other hand is the over-consumption of specific nutrients which can lead 

to obesity (Senarath et al., 2012). Although both over nutrition and undernutrition are public 

health problems, this work focuses mainly on undernutrition. 

Stunting (low height-for-age), indicates a limitation of a child’s potential growth, and 

reflects failure to receive adequate nutrition over an extended period and a sign of recurrent or 

chronic illness. Wasting (low weight-for-height) indicates acute weight loss resulting from 

inadequate nutrition following the period of measurement. The weight loss could also be due 

to recent episodes, particularly from diarrhea or shortage in food supplies (Bentley et al., 

2015). Underweight, a third indicator of undernutrition reflects the effects of both stunting 

and wasting. 

The WHO Global Database on Child Growth data showed that more than a third of the 

world’s children under 5 in 79 developing countries in Africa, Asia, Latin America, and 

Oceania were malnourished (De Onis et al., 1993). Wasting, stunting, and underweight were 

prevalent in Latin America and Africa. A total of 80.0% of the children affected were mainly 

in South Asia, 15.0% in Africa, and 5.0% in Latin America (Yassin et al., 2017). 

Globally, the problems of stunting, wasting and underweight especially among children 

under five are still persistent. In 2011, it was estimated that for children under five worldwide, 
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26% were stunted, 16% were underweight and 8% were wasted (Pearce et al., 2013). More 

recently, the worldwide prevalence of undernutrition was seen not to have improved as 171 

(27%) million children are stunted, over 100 million are underweight (Pearce et al., 2013) and 

well over 60 (10%) million children are wasted (Bentley et al., 2015.( 

  2.21 Complementary Feeding Recommendations 

The complementary feeding period is the most challenging when it comes to infant feeding 

as it has been widely recognized that optimal complementary feeding does not depend on 

only what is fed but also on how, when, where and by whom the child is fed (Udoh & 

Amodu, 2016). A study in India revealed that caregivers lack the awareness and knowledge of 

what and how often to feed their infants (Derso et al., 2017). With regards to the challenges of 

what to feed, how and when to feed during the complementary feeding period, 

WHO/UNICEF in a review in 1998 on complementary feeding presented age-specific 

guidance on the nutritional requirements from complementary food in breastfed children. 

These guiding principles on complementary feeding were recommended to serve as a guide 

for countries to develop locally appropriate feeding recommendations. 

It is recommended that complementary feeding starts at 6 months and breastfeeding continued 

on-demand until two years of age or beyond. The 2008 GDHS reported that 75% of children 

6-9 months were consuming complementary foods implying that 25% of children in this age 

group did not meet the recommendation to start complementary feeding at 6 months. 

The amount of complementary food needed by a child increases as the child gets older since a 

child’s energy requirements increases with age. It is recommended that children at 6-8 

months, 9-11 months and 12-24 months receive 137-187 g/day, 206-281 g/day and 378-515 

g/day amount of complementary food respectively. Due to the difficulty in measuring these 

amounts, the GHS has used common household measures to determine the amounts of food to 

be given. Hence it has recommended that children at six months consume one stew ladle, 

children 7-8 months consume one soup ladle, children 9-11 months consume one to two soup 

ladles and children 12-24 months consume two soup ladles of complementary food . 

Just as the amount of food is important, dietary diversity of complementary foods is 

recommended to ensure that the nutrient needs of children are met. Consumption of meat, 
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poultry, fish or egg as often as possible and intake of fruits and vegetables daily is 

recommended. It is important that food be given to infants based on their requirements and 

abilities. Food should be such that a child can easily eat. Infants at six months should eat 

pureed, mashed and semi-solid foods. Finger foods can be introduced at eight months and by 

12 months of age children can be fed with family foods. It is therefore recommended that the 

consistency of the food be increased as the child gets older taking into the nutrient-density of 

the foods. For a healthy breastfed child at six to eight months, 9-11 months and 12-24 months 

it is recommended that they receive two to three meals/per day, three to four meals/per day 

and four to five meals/per day (including snacks, one to two times per day) respectively. 

2.22 Factors Associated with Infant Feeding Practices . 

 Maternal/Household Socio-demographic Characteristics 

1.  Maternal Age 

Research has shown that maternal age is one of the factors influencing child feeding 

practices. A study by Santo et al. (2007) found that being an adolescent mother (mothers <20 

years) was associated with early cessation of EBF (HR=1.48; 95% CI, 1.01-2.17) than 

mothers ≥20 years and indicated that the association of maternal age on duration of EBF 

varies with respect to culture and a mother’s access to information. Similarly, Tarrant et al. 

(2010) found in their study that younger mothers (18-24 years) were more likely to wean their 

babies before one month (OR: 1.84; 95% CI, 1.05-3.21) than mothers who were ≥35 years . 

2. Maternal Level of Education 

Adequate child care practices are crucial for child survival as inadequate care is one of the 

underlying causes of childhood undernutrition. According to Latham (1997), good child 

practices may be influenced by factors such as maternal level of education. Well educated 

women have well-nourished children than their counterparts with no level of education. This 

is evident in the (Black et al., 2008). which reported that children born to mothers with the 

lowest level of education are more likely to be underweight or stunted compared to children 

born to mothers with higher levels of education. In Ghana, a study by (Collins et al., 2006). 

revealed that mothers with higher levels of education including a secondary school education 

were more likely to EBF than mothers with lower than secondary school education (OR: 1.79; 
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95% CI, 1.11-2.86) (P< 0.05).A study in rural Malawi found an association between increased 

maternal education and long duration of EBF (Coefficient B: 2; 95% CI, 1,3) (p=0.001) hence 

implying that highly educated mothers have an enhanced devotion to feed their children 

according to infant feeding recommendation. This is in agreement with the GDHS (2003) 

report which indicated that formal education helps individuals to make informed decisions 

that impact their health and well-being. Also, according to Save the Children Report (2012), a 

mother who is poorly educated is at a greater risk of not being able to feed her baby 

adequately. Studies have shown the association between maternal level of education and EBF. 

found maternal level of education to be associated with breastfeeding initiation, duration and 

EBF)Yassin et al., 2016) 

During the complementary feeding period a mother is not only concern with what to feed 

but also how to feed and when to feed. Lanigan et al. (2001) indicated that lower level of 

education is associated with early introduction of complementary foods. This consequently 

leads to shorter duration of EBF. To improve breastfeeding and complementary feeding 

practices as well save innocent children from undernutrition and mortality, and break the 

intergenerational cycle of malnutrition, we need to invest in girls’ education. Improving 

maternal education reduces the rates of mortality in children. According to estimates from 

UNESCO, providing universal secondary education for girls could save the lives of 1.8 

million children in Sub-Saharan Africa. Higher education, especially of women, has been 

reported to be associated with greater knowledge as well as good health and care practices 

(WHO, 2015). 

3. Maternal Income 

Poverty is one of the underlying causes of child undernutrition and the role it plays has 

been established by several studies. Studies including one in Ghana have shown that children 

in poorer households tend to be more malnourished than children in richer households. 

Hong’s (2007) analysis of the 2003 Ghana Demographic and Health Survey (GDHS) revealed 

that children in the poorest 20% of households are more than twice as likely to suffer from 

stunting as compared to their counterparts in the richest 20% of households. Contrary to these 

findings, studies have also shown that household poverty is not a necessary condition for 

childhood undernutrition. A study in Ghana by (Tayyem et al., 2013).  As part of their coping 

strategies, poor households cut down on the quantity and quality of their food when food 

prices increase and tend to depend on cheaper foods which are of low nutrient content. This 
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puts children especially during the complementary feeding period at the risk of chronic 

malnutrition. During the complementary feeding period, addition of animal source foods to 

unfortified complementary foods can improve the nutrient contents of these food however this 

increases the cost of feeding and mothers with the lowest incomes may not be able to afford. 

This is in conformity with the Save the Children Report (2012) which indicated that children 

living in poor households have poor dietary quality. To improve appropriate complementary 

feeding, efforts must be made to empower women and create avenues for them to earn 

income as they are the primary caregivers. (Tayyem et al., 2013). 

4.  Place of Residence 

Area of residence (urban or rural) is associated with breastfeeding initiation, duration and 

EBF, however; the degree of the associations varies from one geographic area to the other. 

Area of residence is also a determinant of childhood undernutrition. The GDHS (2008) 

reported that 16% of children living in rural areas are underweight compared to the 11% of 

underweight children in urban areas. In 2013. Tayyem and her coworkers found area of 

residence to be associated with EBF (p< 0.05) as mothers who lived in rural were more likely 

to exclusively breastfeed than mothers who lived in urban (OR: 1.16; 95% CI, 1.03-1.89). 

Similarly results from a study in Malawi by (Yassin et al., 2017) showed that EBF was rare 

and complementary foods were introduced early to newborns among families in rural areas. 

5.  Status of women 

The lower status of women affects their care practices and their ability to provide care for 

their children. They may have less autonomy in decision making, less control over time and 

resources and lower access to resources, health and nutritional well-being. In many families in 

India where the main decision makers are the parents-in-law, targeting the mother for 

behavior change may be ineffective. In South Asia women are discriminated and have poor 

access to education. As such they have low levels of participation in paid employment and 

this affects the child negatively (Yassin et al., 2017). 
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CHAPTER 3 

RESEARCH METHODOLOGY 

 

 3.1 Study Area 

This study was conducted in Gaza Strip, Palestine. Gaza strip goes along with the 

Mediterranean Sea between occupied land in year 1948 and Egypt. It is about 360 square 

kilometers. Its length from Rafah in the south to Beit-Hanoon in the north measures 50-

kilometer-long and 5-12 kilometer wide. The Gaza Strip administratively divided into five 

governorates, north, Gaza, Middle zone, Khan Younis and Rafah. It has four towns, fourteen 

villages and eight refugee camps (Cerone, 2012). 

 The estimated midyear population size of Palestinian in the year 2016 is about 4.884,336. 

In the Gaza Strip the population size is estimated at, 1,912,267 and constitutes about 39.15 % 

of the total population in Palestine in Gaza Strip and west bank. In the Gaza Strip, 42.7% of 

the total population are under age of 15 years (Ramallah & Localities, 2016). Regarding 

population density in Gaza strip, it is about 3,808 inhabitants per one square kilometer. 

Palestine is classified as lower-middle income country. The economy of it is mainly 

dependent upon agriculture, small industries and employment with the local national 

authority. The instability of the Palestinian economy is mainly due to the unstable political 

situations that are related to Israeli acts. Demographic changes have led to increased demand 

for housing and resulted in high priced housing (Saleh, 2018). 

  

Figure (3.1) Map of palestine  
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3.2 Study Setting  

The current study was designed to investigate the association between complementary 

feeding and undernutrition status among children aged 6-24 months. The study was conducted 

at  two primary health care centers in the Gaza Strip affiliated to the Ministry of Health 

namely; Central Rafah, AL-Reemal in Rafah and Gaza Governorate respectively, Gaza Strip, 

Palestine after obtaining the approvals from the ethical and scientific committees. 

3.3. Study Design 

This is a cross-sectional study designed to investigate the association between                     

complementary feeding and undernutrition status among children aged 6-24 months. One 

hundred and fifty apparently healthy children of mothers visiting and receiving care from 

vaccinations Department. 

This design has its own advantages that we can prove and/or disprove assumptions, many 

findings and outcomes can be analyzed to create new theories/studies or in-depth research. It 

can answer questions and will generate hypothesis for future research, and data useful to 

many different researchers.                             

              3.4 Study Population 

All Children of mothers at 6-24 month, visiting and receiving care from vaccinations 

department at primary health clinic in Rafah and Gaza Governorates. 

            3.5 Sample Size calculation 

             The sample size was calculated by using the single proportion formula (Daniel, 1999) 

                                                     n = z2p (1- P) /d2 

              Where 

                   n = sample size 

Z = Z statistic for a level of confidence = 1.96 

P = expected prevalence or proportion (p) 31.4% 
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The  prevalence of stunting among below 2 years’ children attending primary health care 

centers in Gaza (Radi et al., 2009). 

d = Desired degree of precision (d) =5  %  

                     n = (1.962)2 x 0.314 (1- 0.314)/ 0.0025 = 331 

The calculated sample size of our study was 331 to which we added 10% as a non-response 

rate. Therefore, the final sample size was the following : 

Number of cases = 331 + 10% non-response = 331 + 33 = 364 children.  

Due to limited resource the sample size was reduced to 150 children. 

                  3.6 Sampling Frame 

The sampling frame of the current study is electronic record of infants and young children 

aged 6 - 24 months who are attending Vaccinations Departments of Primary health Care 

centers at two different governates (Gaza Governate, Rafah Governate). Children will be 

recruited after meeting certain criteria. 

                 3.7 Eligibility Criteria 

The selection of the cases was done in accordance with eligibility criteria after applying the 

inclusion and exclusion criteria. 

Inclusion criteria.  

 Healthy Infants and young children aged 6 - 24 months. 

 Both genders. 

 Healthy and normal birth weight full-term singleton. 

 Parents signed the consent form.  

                   Exclusion criteria 

 Children with disabilities. 

 Children with chronic diseases. 

 Children of smoking mother (cigarettes or Shisha). 

 Absence of care giver (Death, not living with her child etc.,) 

 Macrosomia, low birth weight, premature children. 



39 
 

 Children of diabetic mothers and gestational diabetic mothers. 

               3.8 Pilot study 

The pilot study was conducted before the intended study. The purpose of the pilot study was 

to test the research process and protocol, to develop or test the efficacy of research 

instruments, to maintain maximum objectivity and reduce observer drift, to check reliability 

and validity of the questionnaire and the other tools as well as to evaluate the possible 

outcomes. The piloting represented more than 10% of the main study sample (10 cases). We 

modified the final version according to the feedbacks from respondents. The cases 

participated in the pilot study were not included in the major study. 

                 3.9 Sampling design 

After applying the eligibility criteria, systematic sampling design was employed. The number 

of infant and children of primary health care clinics Vaccinations Department at in Rafah and 

Gaza Governorate. The sampling interval was calculated by dividing the number of children 

who attending the two PHC centers at the time of the study by the sample size from each 

center. The preliminary data showed that the number of children visiting the two centers were 

350, 750 children in Rafah and Gaza governates, respectively. The proportionality must be 

maintained according to the original distribution of cases in each center. Hence 100 cases 

were taken from Al Reemal center and the remaining 50 cases were recruited from Rafah 

Governate. 

 PHC Name children number % according to the total 

number of AMI patients 

Sample number Sampling 

Interval 

Central Rafah 350 33.82 50 7 

Alreemal, 

Gaza 

750 68.18 100 8 

Total 1100 100% 150  

 

                3.10 Ethical consideration 

All the care givers of the recruited children were given a full explanation about the purpose of 

the study and blood sample and anthropometric measurements will be taken and researcher 

assure them that all data were kept confidential and they were free to stop the interviewing 
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process any time they want In keeping with social and cultural norms, female interviewers 

were hired. 
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Written consent form (Appendix A) was obtained from all respondents with the explicit 

understanding that they were free to stop the interview process and the intervention program 

at any time. 

All relevant authorities have agreed and approved the study and the following approvals were 

obtained:- 

1. Approval from Dean of postgraduate studies at Al Azhar University-Gaza. 

2. Faculty of pharmacy. 

3. Approval from General directorate for Human Resource Development at MOH. 

4. Approval from Helsinki Committee (Appendix A-1). 

5. The interviewed respondents received a complete explanation of the study and signed 

consent form (Appendix A-2). 

                  3.11 Data collection  

Data collection was conducted from March 2018 to April 2018. The respondents were 

interviewed using a structured questionnaire to obtain their demographic and socioeconomic 

information. Then we arranged meetings with the respondents. The interviews lasted 15 to 20 

minutes. We used ABCD method for Data collection and nutritional assessment of the 

subjects through specific and well-designed tools and materials.  

                  3.12 Study program 

This research was carried out on a total of 150 healthy children mother at 6-24-month ages, 

who were visiting and receive care from the Vaccinations Department at primary health clinic 

in Rafah and Gaza Governorate. Children were selected randomly after meeting the eligibility 

criteria .After obtained the written informed consent, all parameters and anthropometric 

measurements. 

                  3.13 Materials and methods  

The recruited participants who matched the eligibility criteria of the study were randomly 

assigned onto the target population. All participants were given a written informed consent 

(Appendix A-2) to participate in the study after explaining the study program. 
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                   3.13.1 Questionnaire 

Data collection was carried out through pre tested questionnaire. (Appendix B-1) to collect all 

pertinent research information through face-to-face ,  individual interviews with subjects. 

Questionnaires included modules on resident numbers, age, livelihoods, and schooling, 

income, assets and utilities, and pregnancies in the preceding 2 years. Information on 

feeding was collected for children aged 0–24 months, according to WHO guidelines 

(WHO 2008). 

Quantitative data on complementary feeding practices of mothers and nutritional status of 

their infants were collected using an interviewer administered questionnaire. The WHO infant 

and young child feeding questionnaire was used to elicit information on complementary 

feeding practices (WHO 2008). A translated version of the pre-tested questionnaire into the 

Arabic language was used consists of the following parts:- 

                 3.13.2 Complementary feeding indicators 

To assess complementary feeding practices of infants this study adapted the indicators that 

have been developed due to current recommendations for feeding children according to 

UNICEF/WHO (WHO 2008)  

                 Infant and young child feeding indicators  

The following IYCF indicators were calculated as specified by the WHO Indicators for 

Assessing Infant and Young Child Feeding Practices\early initiation of breast-feeding; 

exclusive breast-feeding under 6 months of age; continued breast-feeding at 1 year of age; 

introduction of solid, semi-solid or soft foods; minimum dietary diversity; minimum meal 

frequency; minimum acceptable diet; and consumption of Fe-rich foods. The optional IYCF 

indicators of continued breast-feeding at 2 years of age, age-appropriate breast-feeding and 

predominant breast-feeding at less than 6 months of age were also calculated. All of these 

variables were calculated per the WHO guidelines except for minimum dietary diversity 

(described below), which had to be adapted because of a limitation with the data available for 

calculating the dietary diversity index.  
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Introduction of complementary feeding is the proportion of infants 6–8 months of age who 

receive solid, semi‑solid or soft foods. Minimum dietary diversity is the proportion of \who 

receive foods from 4 or more food groups. The food group is a score created by adding seven 

groups of food consumed in the past 24 h. Each food group is given a score of one if food 

consumed. The food group include; grains, roots, tubers; legumes and nuts; dairy products; 

flesh foods (meat, fish, poultry, organs; eggs; vitamin A-rich fruits and vegetables, and other 

fruits and vegetables (WHO 2008).  

Questions also covered types of complementary foods and liquids. Non milk fluids included 

plain water, sugar or glucose water, gripe water, sugar-salt solution, fruit juice, infant 

formula, tea, honey, and traditional drops. 

                  Dietary diversity index 

A dietary diversity index (DDI) was created, rating the diversity of a child’s diet from 0 to 7 

by giving one point for each of the following food groups that were consumed the previous 

day (during the daytime or at night): 

(i) grains, roots and tubers;  

(ii) legumes and nuts;  

(iii) dairy products;  

(iv) flesh foods;  

(v) eggs; 

(vi) vitamin-A rich fruits and vegetables; and 

(vii) other fruits and vegetables. 

The key IYCF indicators examined are presented in Table 3.1. 

Table 3.1: Definitions of WHO-recommended core Infant and Young Child Feeding 

(IYCF) indicators 

Early initiation of breast 

feeding 

Proportion of children born in the last 24 months who 

were put to the breast within one hour of birth  

Exclusive breast-feeding under 6 

months 

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

exclusively with breast milk  

Continued breast-feeding Proportion of children 12–15 months of age who are fed 
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at 1 year breast milk  

Introduction of solid, semi-solid or 

soft foods  

Proportion of infants 6–8 months of age who receive 

solid, semi-solid or soft 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 solid, semi-solid, or soft foods 

(but also including milk feeds for non-breastfed children) 

the minimum number of times or more  

Minimum acceptable diet  Proportion of children 6–23 months of age who receive a 

minimum acceptable diet (apart from breast milk)  

Consumption of iron-rich/iron 

fortified food for children 6-23 

months 

Proportion of children 6–23 months of age who receive an 

iron-rich food or iron-fortified food that is specially 

designed for infants and young children, or that is fortified 

in the home 

 

                   3.13.3 Anthropometric measurements  

Anthropometric measurements are used to assess the size, shape and composition of the 

human body. Anthropometric measurements also have used in epidemiology and medical 

anthropology, for example in helping to determine the relationship between various body 

measurements (height, weight, percentage of body fat, etc.) and medical outcomes. 

Anthropometric measurements are frequently used in the majority of clinical settings. 

                   Body weight 

The term human body weight is used in the medical sciences to refer to a human body mass 

or weight. Strictly speaking, body weight is the measurement of weight without items located 

on the person. Practically though, body weight may be measured with light clothes on, but 

without shoes or heavy accessories such as mobile phones and wallets and using manual or 

digital weighing scales. 

Weight was measured by trusted calibrated weighting device (Seca - Germany). The children 

were weighed with minimum clothing and their weight was taken twice for all the 



45 
 

respondents and the average weight was calculated. The weight was recorded to the nearest 

(the nearest 0.1 kg) (WHO, 2008) 

                  Length 

Length was measured by Seca Infant meter- Germany- Length (also referred to as recumbent 

length) is obtained with the subject lying down, in a supine or face-up position, and generally 

is reserved for children up to 24 months of age or for children who cannot stand erectly 

without assistance. 

With the child in the supine position (lying on his or her back), one person holds the child’s 

head against the backboard, with the crown securely against the headboard and with the 

Frankfort plane perpendicular to the backboard. Length should be recorded to the nearest 0.1 

cm or 1⁄8 in., using a consistent unit over repeated measurements (two measurements). 

Z-scores – In 2013, the American Academy of Pediatrics endorsed the use of Z- scores to 

define underweight or malnutrition in children (Pediatrics, 2013). The age, weight, and height 

of the children were translated into three indices: height-for-age (HAZ), weight-for-age 

(WAZ), and weight-for-height (WHZ), which were expressed in terms of Z-score using 

Epi.info 3.5.1 software. Z-score was used to identify the nutritional status of the children 

(Normal, stunted (HAZ < –2), underweight (WAZ < –2), and wasted (WHZ < –3) children 

(WHO, 2008). 

                   Head circumference 

Measure the larges circumference of the head by extending a non-stretchable measuring tape 

around the most prominent part of the occiput to the middle of the forehead. Pull the tape 

snugly to compress the hair and underlying soft tissue. Measurement to the nearest 0.1cm.The 

head circumference was taken twice for all the respondents and the average HC was 

calculated (WHO, 2008) 

                  Skinfold thickness measurements 

A formula was given, allowing a value for total body fat to be calculated from skinfold 

thickness measurements at two sites (subscapular and triceps), in conjunction with nine body 

dimensions. For newborn infants total body fat so calculated accorded satisfactorily with 
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published data from cadaver analyses. The formula has been tentatively applied to infants up 

to the age of 40 weeks, and to preterm infants. The SFTM was taken twice for all the 

respondents and the average SFTM was calculated (WHO, 2008). 

                  Mid-upper arm circumference 

When measuring the MUAC, the subject stands erect, with the arms hanging freely at the 

sides of the trunk, the palms toward the thighs. Loose clothing without sleeves is worn to 

allow total exposure of the arm and shoulder area. The circumference is measured at the 

midpoint of the arm. To locate the midpoint, the subject’s elbow is flexed to 90° with the 

palm facing upward. The measurer locates the lateral tip of the acromion at the shoulder, and 

a small mark is made at the identified point. The most distal point on the olecranon process of 

the ulna (at the point of the elbow) is located and marked. A measuring tape placed over these 

two marks is used to find the midpoint between them, which is also marked (WHO, 2008). 

With the subject’s arm relaxed, the elbow extended and hanging just away from the side of 

the trunk, palm towards the thigh, the tape is placed around the arm and positioned 

perpendicular to the long axis of the arm at the marked midpoint. With the tape snug to the 

skin but not compressing soft tissues, the circumference is recorded to the nearest 0.1 cm. 

MUAC is recommended for the detection of severe malnutrition because it is simple to 

identify risk of malnutrition, especially for feeding or supplementary program (Nation, 2006). 

The MUAC was taken twice for all the respondents and the average MUAC was calculated. 

                   3.13.4 Biochemical analysis 

Venous blood samples were drawn from all participants by using disposable syringes in the 

sitting position. About 6 ml of blood was obtained from each subject by vein puncture and 

pushed slowly into plain disposable in   two tubes (About three ml in EDTA tube and three ml 

in chemistry tube). The reminder quantity of the blood was placed into EDTA to perform 

CBC test. The blood  were collected in a tube without anti-coagulate (chemical tube). Blood 

was allowed to clot at 37Cºfor 10-15 minutes, and then centrifuged at 3000 rpm for 20 min 

then separate serum from each tube and put it in plastic tube. Then the tubes were covered by 

parafilm and put it in -4 - -8oc. The measured biochemical include (Ferritin, Albumin). 
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                  Kits and devices  

The device used for chemistry analysis (Total Ferritin, Albumin, cell blood count) was 

celldyn 1800 and Mindray BC2800 instrument for CBC test, Mindray bs-200/ Autoanalyser  

instruments for Albumin and STAT FAX2100 instrument for Ferritin test . and the kits used 

in this device were for:  

 Determination of serum ferritin; Serum ferritin was determined by  Accubind– 

ALISA  Kit. Reference value according to the recommendation of the Accubind– 

ALISA : (less than 10ng-ml recommended, 10-160ng-ml normal , more than 160ng-

ml high value). 

 

 Determination of serum Albumin; Serum Albumin was determined by Daisys Kit. 

Reference value according to the recommendation of Daisys : (less than 3.5g/dl 

recommended, 3.5 - 5.5g/dl normal, more than 5.5g/dl high value). 

 

 Determination of Hemoglobin (HGB); Hemoglobin was determined by celldyn 1800 

instrument. Reference value according to the recommendation of celldyn 1800 

instrument (less than 12g/dl recommended, 12-16g/dl normal, more than 16g/dl high 

value). 

Table 3.2: illustrates the measurement units of 

biochemical tests 

Test Measurement units 

Ferritin ng-ml 

Albumin g/dl 

WBC x103/mm3 

RBC x106/mm3 

HGB g/dl 

HCT % 

PLT x103/mm3 

LYM x103/mm3 

Granulocyte x103/mm3 

MCV Mm3 

MCH Pg 

MCHC g/dl 
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             3.14 Data management, treatment and statistical analysis 

             3.14.1 Data management and treatment 

Following data collection, the questionnaires, anthropometric measurements and biochemical 

data were reviewed before being entered into the study database. were checked for missing or 

unclear responses following completion of the interview. The data treatment involved 

cleaning and organizing the data for analysis, which included numbering the questionnaires, 

codifying the data, entering the data into the computer, checking the data for accuracy, and 

transforming the data if necessary. Data were entered into an SPSS (Statistical Package for 

Social Sciences) version 24.0 database for Windows. The level of significance was set at 

0.05. 

                  3.15 Statistical analysis 

The data analysis was divided into two steps: descriptive statistics and analysis of variance. 

The data is presented in tables. The quantitative data is represented in the form of proportions 

(%) and of means with standard deviations or medians. All measurements and indicators of 

the two groups were compared. Mann Whitney test was used for 2 independent nonparametric 

data, while Pearson Chi Square will be used for categorical data. 

 

 

Table 3.3 illustrate the measurement units of the biochemical tests and their reference value 

No. Type of 

Test 
Tests manufacture company Type of instrument Country 

Reference Value 

1.  Chemistry 

Albumin Daisys 
Mindray bs-200 /  

Autoanalyser 
China 

3.5- 5.5g/dl 

Ferritin Accubind– ALISA STAT FAX2100 U.S.A 
10 – 160 ng/ml 

2. Hematology CBC 

 
Celldyn 1800 U.S.A 

12 – 16 g/dl 
Mindray BC2800 China 
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CHAPTER 4 

RESULTS 

This is a cross sectional study in which we aim to investigate the association between 

breast and complementary feeding practice and malnutrition among children aged 6-24 

month. It is worth to mention that one hundred and fifty participants were involved in this 

study, no one was removed from the entire database, and no missing data were observed from 

any important variables. 

                  4.1 Socio-demographic and socio-economic characteristics of the respondents 

Table 4.1 presents the socio-demographic and socio-economic characteristics of the 

respondents. The mean age of the mothers was 27.15(6.69) years, the ages ranging from17 to 

42 years. The majority of the mothers (36.7%) had attained university degree or diploma 

education, more than have of the mothers (55.3%) had attained secondary level of education. 

In general, the educational level of the mothers was considered as moderate, as half of them 

had received moderate education level. 

Thirty-seven percent of the fathers were working fathers (fathers who work in government, 

private, international organization and others) and (63.3%) of them where unemployment. 

The total household income for all respondents was 724.8 NIS, while the majority of them 

was categorized as deep poverty state. The average household size was 5.2. 

Table 4.1 Socio-demographic and economic characteristics of children (6–24        

months) and   their parents, (n = 150). 

Variables No. of respondents (%) Mean (SD) 

Age of mothers  
 

27.15(6.69) 

Residency  

Rafah 74(49.3)  

Gaza 76(50.7)  
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Table 4.1 Continued  

Variables No. of respondents (%) Mean (SD) 

 

Education of mothers 

Illiterate 1(0.7)  

Primary 2(1.3)  

Preparatory 9(6.0)  

Secondary 83(55.3)  

University 55(36.7)  

Employment status of mothers  

        Working women 7(4.7)  

        Housewife 143(95.3)  

i. Education of father                

   Illiterate 2(1.3)  

Primary 4(2.7)  

Preparatory 24(16.0)  

Secondary 68(45.3)  

University 52(34.7)  

ii. Employment status of fathers  

Unemployment 95(63.3)  

Governmental 24(16.0)  

International institution 1(0.7)  

Private 14(9.3)  

Other  16(10.7)  

Home status   

      Own 134(89.3)  

      Rent 16(10.7)  

Household Income  724.87(705.17) 

Deep poverty a 138(92.0)  

Poverty b 5(3.3)  

Not povertyc 7(4.7)  

No. Family member  5.21(2.23) 

a = absolute poverty< 1974NIS, b = relative poverty (1974 – 2470 NIS), c =  not poor > 2470 NIS 
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                   4.2 Environmental health related characteristics of the households: 

Table 4.2 presents the environmental health characteristics of the households. Results 

showed that only 4.0 % of the households used tap water, while the majority (96.0 %) of 

respondents had used safe water. By about 6.7 % of mothers have a child death before the age 

of 5 years. Also, 74.0% of the mothers indicated that they have received prenatal care, and the 

average prenatal visits was 5.80. All mothers confirmed that they have attended postnatal 

visits and received the proper care after delivery. The majority of mother (98.7 %) have 

attended governmental postnatal care. 

Table 4.2:-Environmental health characteristics of the households: 

Mean (SD) No. of respondents  )%(  Variables 

 

Drinking Water 

 

 6(4.0) Tap water 

 
88(58.7) Filter RO 

 
45(30.0) Bottled 

 
11(7.3) Water Tanks 

3.23 (2.21 )  How many times have you given birth? 

 

Have any of your children died before the age of 5 years? 

 10(6.7) Yes  

 140(93.3) 

 
No 

Have you been pregnant or had a baby in the previous 2 years? 

  

148(98.7) 
Yes 

 2(1.3) No 

 

Did you have antenatal care at a health facility? 

 111(74.0) Yes 

 39(26.0) 

 
No 

5.80(4.03)  No. of prenatal care visits 

 



52 
 

Table 4.2: continued  

Mean (SD) No. of respondents  )%(  Variables 

Did you receive post-natal care ? 

 150(100.0%) Yes 

 0(0.00%) No 

At which facility did you have antenatal care?  

 148(98.7%) Government 

 2(1.3%) Private 

 

                   4.3 Medical history 

All mothers reported that they have regular menstrual cycle, the period of menstrual cycle 

for the majority (67.3%) of respondents were more than seven days. Only 32.7%of mothers 

were on oral contraceptive. Relatively, the majority of children were immunized by different 

form of immunization. 

Table 4.3: Medical history of the respondent 

Mean (SD( Frequency Variables 

 150 (100.0%) Have Menstruation Cycle 

 

Duration of menstruation cycle? 

 34(22.75%) Less than 5 days 

 15(10.0%) Five to seven days 

 101(67.3%) 

 
More than seven days 

Use oral contraceptives 

 49(32.7%) Yes 

 101(67.3%) No  

Method currently to avoid pregnant? 

 83(55.3%) Yes  

 67(44.7%) No  
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Table 4.3 Continued 

Mean (SD( Frequency Variables 

Immunization of child 

 141(94.0%) Yes 

 9(6.0%) Don’t know  

The immunization includes BCGa, OPV1b, OPV2, OPV3, DTP 1c, DTP2, DPT 3, Measles, Hepatitis B, and Vitamin A. 

a = the Bacillus Calmette–Guérin BCG, b = Oral polio vaccine, c = Diphtheria, Tetanus, and Pertussis. 
  

                   4.4 Breast and complementary feeding 

The mean age of children was 12.26 months. About half of the children (52.7%) were 

male and (47.3%) were female. Mothers were asked to state how soon they initiated 

breastfeeding after delivery, 76.0% of the mothers indicated that they initiated breastfeeding 

within the first hour after birth. The majority of infants (85.3%) were on exclusive 

breastfeeding, whilst 14.7% of the infants have taken other than mother milk such as formula 

milk. The mean duration of breastfeeding was 10.01 months. Out of 80 mothers who's their 

babies aged one year and above, 86.2% of them breast their babies for one year, and 

unfortunately 13.8% of them breast their babies for less than one year. Only 17.3% of the 

child were received vitamin supplementations in the form of drops. 

        Table 4.4 Breast and complementary feeding 

Mean (SD) Frequency Variables 

12.26(4.99)  Age of child  

Sex of child 

 79(52.7%) Male  

 71(47.3%) Female  

Did you ever breastfeed 

 147(98.0%) Yes  

 3(2.0%) No 

First breast fed received 

 114(76.0%) Less than one hour  

 21(14.0%) More than one hour 

 15(10.0%) Don’t know  
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                 4.5 Anthropometric characteristics of babies 

The mean values for the anthropometric indicators weight for length Z score, length for 

age z-scores and weight for age were -0.38, -0.48 and -0.66, respectively. Table 4.5, 4.6, and 

4.7 present the prevalence of wasting (21.3%), underweight (22.0%), and stunting (22.6%). 

Table 4.5: Weight for Length (Wasting) 

Frequency Variables 

118(78.7%) Normal 

20(13.3%) Moderate wasting 

12(8.0%) Sever wasting 

 

Table 4.6: Weight for Age (Underweight) 

Frequency Variables 

7(4.7%) Over weight  

110(73.3%) Normal weight  

16(10.7%) Moderate under weight   

17(11.3%) Sever under weight  

         

Table 4.4 continued 

Mean (SD) Frequency Variables 

  Exclusive breast feeding  

 128(85.3%) Exclusive  

 22(14.7%) Non exclusive  

10.01(4.20) Duration of breast feeding (months) 

Continued breastfeeding till 1 year  

 69(86.2%) Yes  

 11(13.8%) No  

2.00(2.31)  How many times did you 

breastfeed last night? 

Take vitamin drops or other medical 

 26(17.3%) Yes  

 124(82.7%) No  

2.91(2.77)  Water initiation under 6 months  
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Table 4.7: Length for Age (Stunting) 

Frequency Variables 

116(77.3%) Normal  

14(9.3%) Moderate Stunting  

20(13.3%) Sever Stunting  

 

4.6 Biochemical measurements and indicators of the babies  

Table 4.8 illustrates the biochemical measurements and indicators of all babies. Each 

biochemical measurement was categorized either normal or below normal level. The mean 

Ferritin was 27.38 ng/mL and 32.0 % of the babies have ferritin serum level below normal. 

The mean Hemoglobin level was 10.54g/dl, and 66.6% of the children were categorized as 

mild (35.3%) or moderate anemia (31.3%). The mean albumin level was 4.48 mg/dl, and only 

8.3%of the children were having low level of albumin. 

 

 

                  4.7 Biochemical characteristic compares with child anthropometric measurements 

Table 4.9 represents the biochemical characteristics compared with nutritional status 

(wasting, underweight, and stunting) of all studied babies. Results of this study indicated that 

there are no statistically significant differences between normal nutritional status babies and 

wasted, underweight, and stunted babies in all measured biochemical. With reference to mean 

Table 4.8: Biochemical measurements and indicators of all respondents: 

Mean (SD) Frequency Variables 

27.38 (29.67)  Ferritin (ng/mL) 

 102(68.0%) Normal Ferritin  

 48(32.0%) Below Normal  

10.54(1.09)  Hemoglobin(g/dl) 

 50(33.3%) Normal hemoglobin  

 53 (35.3%) Mild anemia  

 47(31.3%)   Moderate anemia  

4.48(0.69)  Albumin (mg/dl) 

 137(91.3%) Normal Albumin  

 13(8.7%) Below normal 
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differences, the ferritin levels in the normal nutritional status babies were more than the level 

in the wasted, underweight, and stunted babies by about 2.75, 6.76, and 4.71ng/mL, 

respectively. 

Table 4.9: Biochemical characteristic compared with anthropometric measurements 

 

Variables  

Normal   Wasted    

N Mean (SD)  n Mean (SD) Mean Diff P  

Value 

Hemoglobin 118 10.53 (1.111)  32 10.57 (1.03) -0.043 0.842 

Ferritin 118 27.96 (31.98)  32 25.21 (19.07) 2.75 0.643 

Albumin 118 4.43 (0.679)  32 4.65 (0.739) -0.22 0.119 

 
Normal  

 
Underweight  

  

 N Mean (SD)  n Mean (SD) Mean Diff P  

Value 

Hemoglobin 117 10.46 (1.13)  33 10.83 (0.420) -0.371 0.084 

Ferritin 117 28.86 (31.21)  33 22.10 (23.05) 6.76 0.249 

Albumin 117 4.48 (0.653)  33 4.48 (0.841) 0.001 0.991 

 
Normal  

 
Stunting  

  

 N Mean (SD)  n Mean (SD) Mean Diff  P  

Value 

Hemoglobin 116 10.49 (1.06)  34 10.71 (1.17) -0.217 0.309 

Ferritin 116 28.45 (29.11)  34 23.73 (31.66) 4.71 0.417 

Albumin 116 4.45 (0.705)  34 4.59 (0.660) -0.136 0.318 

 

4.8 Associations between infant nutritional status and breastfeeding and complementary feeding. 

4.8.1 Association between wasting and breastfeeding 

Table 4.10 indicated that, there is no statistically significant association between wasting 

and all BF and complementary feeding indicators. Out of 150 children participating in the 

study 32 of them were identified as wasted depending on weight for length Z score < -2 SD as 

a cutoff point. The number of children who did not adopted EBF breast feeding was 14% of 

total recruited children. Unfortunately, 69 out of 150 studied babies were not complete BF for 

one year. 
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Table 4.10 The association between breast feeding and growth development of children 6-24 months 

Variables 

Normal (n = 118) Wasted (n =32) 
t-stat(df)) 

x2 (d9f) 

Mean 

Difference 

(95% 

C.I.) 

p 

Value n (%) Mean(SD) n (%) Mean(SD) 

BF      0.83(2)  0.484 

     Yes 115(78.2)  32(21.8)     

     No 3(100)  0(0)     

First BF received     2.95(2)  0.228 

     Before 1 hour 90(78.9%)  24(21.1)     

     More than one hour 14(66.7)  7(33.3)     

     Don’t Know 11(91.7)  1(8.3)     

EBF     1.92(2)  0.165 

     Yes 101(80.2)  25(19.8)     

      No 14(66.7)  7(33.3)     

BF (months) 9.86(4.16) 10.59(4.37) -0.88(148) -0.74 0.380 

BF for One year     0.716(1)  0.397 

     Yes 76(80.9)  18(19.1)     

     No 42(75.0)  14(25.5)     

Number of BF yesterday     2.29(2)  0.360 

      Less than 4 times 4(100)  0(0)  
   

     5-8 times 3(100)  0(0)  
   

     More than 8 times 108(77.1)  32(22.9)  
   

 

Received nutritional 

supplements 

  

  1.79(1)  0.203 

     Yes 23(88.5)  3(11.5) 
    

      No 95(76.6)  27(23.4)     

 

Water initiation under 6 

months 

 

2.70(2.41) 3.81(3.78)  -1.16 0.246* 

Start giving Semisolid 

food at 6th month 
    3.05(1)  0.081 

     Yes 113(80.1)  27(19.9)     

     No 4(55.6)  4(44.4)     
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*Mann Whiteny U Test for non-parametric data. 

 

4.8.2 Association between wasting and complementary feeding 

Table 4.11 provides information concerning the association between complementary 

feeding pattern and growth development of children 6-24 months. Results of this study shows 

that there is no statistically significant association between wasting and all food groups, 

except in grain group (P = 0.049). Also, the results did not report any association between diet 

diversity and being wasted (P = 0.294). In addition, no statistically significant differences 

between wasted and normal babies in diversity score (P = 0.355), and no association between 

minimum and maximum diversity score and wasting (P = 0.294 and P = 0.855, respectively). 

Table 4. 11 The association between complementary feeding pattern and growth development of 

children  6-24 months 

Variables 

Normal (n = 118) Wasted (n =32) 
t-stat(df) 

x2 (d9f) 

Mean 

Difference 

(95% C.I.) 

p 

Value N (%) 
Mean 

(SD) 
N(%) Mean (SD) 

Start giving 

Semisolid food at 

6th month 

    3.05(1)  0.081 

     Yes 113(80.1)  27(19.9)     

     No 4(55.6)  4(44.4)     

Eating Grains     4.263(1)  0.049 

     Yes 110(80.9)  26(19.1)     

     No 8(57.1)  6(42.9)     

Eating Legumes 
    1.678(1)  0.216 

     Yes 21(70)  9(30.0)     

     No 97(80.8)  23(19.2)     

Dairy product     2.677(1)  0.102 

     Yes 81(82.7)  17(17.3)     

     No 37(71.2)  15(28.8     

Meat product     1.790(1)  0.248 

     Yes 32 (86.5)  5(13.5)     

     No 86(76.1)  27 (239.9)     

Eggs     0.020(1)  > 0.999 
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Table 4.11 Continued     

     Yes 39(78.0)  11(22.0)     

     No 79(79.0)  21(21.0)     

Fruit and vegetables  

    2.142(1)  0.159 

     Yes 50(84.7)  9(15.3)     

     No 68(74.7)  23(25.3)     

Other Fruit and 

vegetables      0.691(1)  0.476 

     Yes 25(73.3)  9(19.7)     

     No 93(80.2)  23(19.8)     

 

Diversity Score of 

CP 

 
3.01(1.85

) 
 2.66(2.08) 0.92(148) -0.35 0.355 

Minimum Diversity 

Score for CP 

    
1.48(1)  0.294 

Less than four groups 75(75.8)  24(24.2)     

4 groups and more 43(84.3)  8(15.7)     

Maximum Diversity 

Score of CP 
    0.005(1)  0.941 

<7 food group 
114(78.6

) 
 31(21.4)     

>7 groups and more 4(80.0)  1(20.0)     

noticed for each variable namely and respectively: 0.081, 0.049, 0.216, 0.142, 0.248, 1.000, 0.159, 0.476, 

0.355, 0.294, 0.025, 1.000. 

*Mann Whiteny U Test for non-parametric data. 

 

4.8.3 Association between underweight and breastfeeding 

Table 4.12 illustrated the association between breast feeding pattern and underweight. Out 

of 150 children participating in the study 33 of them were identified as underweight 

depending on weight for age Z score < -2 SD as a cutoff point. Results of this study indicated 

that there is no statistically significant association between underweight and all BF indicators. 

The mean duration of breast feeding in the normal nutritional status was 9.89 months, while it 

was 10.36 months in the underweight group. 
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Table 4.12 The association between breast feeding pattern and growth development of children 6-24 

months 

Variables 
Normal (n =117) Underweight (n =33) 

t-stat(df) 

x2 (df) 

Mean 

Difference 

(95% C.I.) 

p 

Value 

N (%) Mean(SD) N (%) Mean(SD) 

BF     0.863(1)  0.353 

Yes 114(77.6)  33(22.4)     

No 3(100)  0(0)     

First BF received 
    1.185(2)  0.553 

Before 1 hour 89(78.1)  25(21.9)     

More than 1 hour 15(71.4)  6(28.6)     

Don’t Know  13(86.7)  2(13.3)     

EBF     1.051(1)  0.305 

Yes 98(76.6)  30(23.4)     

No 19(86.4)  3(13.6)     

BF (months)  9.89(4.08)  10.36(4.63) -0.57(148) -0.47 0.568 

BF for One year      1.120(1)  0.290 

Yes 54(78.3)  15(21.7)     

No 7(63.6)  4(36.4)     

Number of BF 

yesterday 

    
2.38 (2)  0.304 

Less than 4 times 4(100)  0(0)     

5-8 times 4(100)  0(0)     

More than 8 times 109(76.8)  33(23.2)     

 

Received 

nutritional 

supplements 

    2.917(1)  0.088 

Yes 17(65.4)  9(34.6)     

No 100(80.6)  24(19.4)     

Water initiation 

under 6 months 

 
2.83(2.74)  3.18(2.91) -0.64(148) -0.353 0.521 

Start giving 

Semisolid food at 

6th month 
    0.717(1)  0.397 

Yes 111(78.7)  30(21.3)     

No 6(66.7)  3(33.3)     

*Mann Whiteny U Test for non-parametric data. 
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4.8.4 Association between underweight and complementary feeding 

Tables 4.13 investigate the association between complementary feeding pattern and 

underweight. Results of this study shows that there is no statistical significant association 

between underweight and all food groups. Also, the results did not report any significant 

differences between diet diversity score and underweight (P = 0.312), also no association 

between minimum and maximum diversity score and underweight (P = 0.356 and P = 0.227, 

respectively). 

Table 4.13 The association between complementary feeding pattern and growth development of children 

6-24 months 

Variables 

Normal (n =117 ) Underweight (n =33  ) 
t-stat(df) 

x2 (d9f) 

Mean 

Difference 

(95% C.I.) 

p 

Value N (%) 
Mean 

(SD) 
N(%) 

Mean  

(SD) 

Eating Grains     0.003(1)  0.957 

     Yes 106(77.9)  30(22.1)     

     No 11(78.6)  3(21.4)     

Eating Legumes 
    1.39(1)  0.237 

     Yes 21(70)  9(30)     

     No 96(80)  24(20)     

 

 

Dairy product     0.417(1)  0.518 

     Yes 78(79.6)  20(20.4)     

     No 78(79.6)  13(25)     

Meat      0.957(1)  0.328 

     Yes 31(83.8)  6(16.2)     

     No 86(76.1)  27(23.9)     

Eggs     0.175(1)  0.676 

     Yes 40(80.0)  10(20.0)     

     No 77(77.0)  23(23.0)     

Fruit and vegetables      2.579(1)  0.108 

     Yes 50(84.7)  9(15.3)     

     No 67(73.6)  24(26.4)     
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Table 4.13 Continued 

Other Fruit and 

vegetables      2.68(1)  0.101 

     Yes 30(88.2)  4(11.8)     

     No 87(75)  29(25)     

Diversity Score of 

CP 

 
3.017(1.91)  2.63(1.86) 1.015(148) 0.38 0.312 

Minimum Diversity 

Score for CP 

    
0.853(1)  0.356 

Less than four groups 75(75.8)  24(24.2)     

4 groups and more 42(82.4)  9(17.6)     

Maximum Diversity 

Score of CP 
    1.459(1)  0.227 

<7 food group 112(77.2)  33(22.8)     

>7 groups and more 5(100)  0(0)     

*Mann Whiteny U Test for non-parametric data. 

 

 

4.8.5 Association between stunting and breastfeeding 

Table 4.14 describes the association between breast feeding pattern and stunting of 

children 6-24 months. The total number of stunted babies was 34 out of 150. Results of this 

study indicates that no statistical significant association between stunting and all BF 

indicators, except in babies who received nutritional supplements P = 0.009. By about 22 

childes did not receive EBF, only 2 out of 34 stunted childes were not receive EBF in the 

stunted group, while 20 out of 96 in the normal height group were receive EBF. 

Table 4. 14: The association between breast feeding pattern and growth development of children 6-24 months 

Variables 
Normal (n =116 ) Stunting  (n =34) 

t-stat(df) 

x2 (d9f) 

Mean 

Difference 

(95% C.I.) 

p 

Value 

n (%) Mean(SD) n (%) Mean(SD)    

BF     0.897(1)  0.344 

Yes 113(76.9)  34(23.1)     

No 3(100)  0(0)     

First BF received     3.68(2)  0.159 

Before 1 hour 84(73.7)  30(26.3)     
> 24 hours 19(90.5)  2(9.5)     

Don’t Know 13(86.7)  2(13.3)     
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Received 

nutritional 

supplements 
    6.92(1)  0.009 

     Yes 15(57.7)  11(42.3)     

     No 101(81.5)  23(18.5)     

Water initiation 

under 6 months 
 2.98(2.83)  2.65(2.58) 0.619(148) 0.336 0.537 

 

Start giving 

Semisolid food at 

6th month 

    0.729(1)  0.393 

     Yes 108(76.6)  33(23.4)     

     No 8(88.9)  1(11.1)     

 *Mann Whiteny U Test for non-parametric data. 

 

4.8.6 Association between stunting and complementary feeding 

Table 4.15 describes the association between CF pattern and growth development of 

children 6-24 months. Results of this study indicate that there is no statistical significant 

association between stunting and all food groups. Also, the results did not report any 

Table 4.14 Continued 

EBF 
    2.71(1)  0.100 

Yes 96(75)  32(25)     

 No  20(90.9)  2(9.1)     

BF (months)  9.97(4.33)  10.09(3.77) -0.149(148) -0.123 0.882 

 

Continued BF 

for One year  
    2.846(1)  0.092 

     Yes 54(78.3)  15(21.7)     

     No 6(54.5)  5(45.5)     

Number of BF 

yesterday     1.21(2)  0.546 

Less than 4   

times 
4(100)  0(0)     

5-8 times 3(75)  1(25)     

 > 8 times 109(76.8)  33(23.2)     
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statistical differences between the groups in diversity score of CF P = 0.522. Also, no 

statistical significant association between minimum and maximum diversity score and 

stunting (P = 0.553 and P = 0.885, respectively). 

Table 4. 15 The association between complementary feeding pattern and growth development of 

children 6-24 months 

Variables 

Normal (n =116 ) Stunting (n =34  ) 
t-stat(df) 

x2 (d9f) 

Mean 

Difference 

(95% C.I.) 

p 

Value N (%) 
Mean 

(SD) 
N(%) 

Mean 

(SD) 

Eating Grains     2.12(1)  0.145 

Yes 103(75.7)  33(24.3)     

 No 13(92.9)  1(7.1)     

 

 

Eating Legumes     0.77(1)  0.380 

Yes 25(83.3)  5(16.7)     

No 91(75.8)  29(24.2)     

Dairy product     3.847(1)  0.050 

     Yes 71(72.4)  27(27.6)     

     No 45(86.5)  7(13.5)     

Meat product     0.533(1)  0.465 

     Yes 27(73)  10(27)     

     No 89(78.8)  24 (21.2)     

Eggs     0.475(1)  0.491 

     Yes 37(74)  13(26)     

     No 79(79)  21(21)     

Fruit and vegetables 

product 
    0.301(1)  0.584 

     Yes 47(79.7)  12(20.3)     

     No 69(75.8)  22(24.2)     

Other Fruit and 

vegetables  
    0.632(1)  0.427 

     Yes 28(82.4)  6(17.6)     

     No 88(75.9)  28(24.1)     

Diversity Score of 

CF 

 
2.87(1.90)  3.11(1.90) -0.641(148) -0.238 0.522 

Minimum Diversity 

Score for CF 

    
0.351(1)  0.553 

< 4 Groups 78(78.8)  21(21.2)     
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Table 4.15 Continued 

4 groups and more 38(47.5)  13(25.5)     

Maximum Diversity 

Score of CF 
    0.021(1)  0.885 

< 7 food group 112(77.2)  33(22.8)     

 7 groups and more 4(80)  1(20)     

*Mann Whiteny U Test for non-parametric data. 
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CHAPTER 5 

DISCUSSION 

 

The purpose of this study was to investigate the associations between complementary 

feeding and under nutrition in children aged 6-24 months. This study employed a cross 

sectional study design, in which 150 infants were assessed using systematic sampling method. 

The nutritional status was determined through the questionnaires, dietary intake assessment, 

breast and complementary feeding assessment, anthropometric measurements, and 

biochemical analysis. All of these tools and parameters were analyzed and discussed 

thoroughly. 

5.1 Socio-Demographic and Socio-Economic Characteristics 

Respondents of this study were recruited from the east and the middle of Gaza Strip, the 

mean age of the mothers was 27 years of old. Unfortunately, the education level of mothers 

and fathers of the targeted group considered low, in which the majority (55.3 and 45.3%) of 

them had attained secondary school, respectively. The rate of literate in this study was higher 

than other study 20.3 % (Egata et al., 2014). A lot of studies concluded that maternal 

education turned out to be one of the basic household risk factors of child under nutrit ion 

(Hien and Kam, 2008, Oyekale and Oyekale, 2009), while other studies show insignificant 

results (Egata et al., 2014). The majorities (63.3 and 92.0 %) of respondents were unemployed 

and suffering from deep poverty, respectively, according to The Palestinian Central Bureau of 

Statistics (PCBS) the relative poverty and deep poverty lines in the Palestinian territory in 

2017 (for reference household consisted of 2 adults and 3 children) are 2470 NIS and 1974 

NIS respectively. Children from families in poor and middle socioeconomic positions were 

more likely to be undernourished than their counterparts (Oyekale and Oyekale, 2009, Nandy 

et al., 2005), and indicates that wasting disproportionately affects the poor households. 

                 5.2 Anthropometric Characteristics of the Children 

In the present study, the prevalence of stunting, underweight, and wasting were 22.6, 22, 

21.3%, respectively. While the global prevalence of stunting, underweight, and wasting 

among children under five years of age were 26, 16, 8%, respectively (De Onis et al., 2017). 

Other study concluded that 18.7% are stunted, 4.5% wasted and 6.3% underweight (Muchina 
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and Waithaka, 2010), and about 33.0% of all deaths are related to malnutrition. Some studies 

found that there was no significant sex difference in the prevalence of underweight, stunting 

and wasting, respectively (Samiran and Chhanda, 2009, Mishra et al., 1999). Another study 

from Gaza Strip, found no consistent evidence of sex differences in feeding or nutritional 

status among children aged 0 - 18 months (Schoenbaum et al., 1995). A recent review 

documented most of the surveys showed no significant sex differences exist for any of the 

three indicators. It is important to note that of the majority of those studies revealed that boys 

are more affected compared to girls as observed in the present study. 

                 5.3 Biochemical Measurements and Indicators 

Results of this study indicated that there is no significant statistical differences in 

measured biochemical (ferritin, hemoglobin, and albumin) between the groups (wasting, 

underweight, and stunting). By about 32, 84.3, and 8.7% of respondents have ferrit in, 

hemoglobin, and albumin below normal level in the blood, respectively. In contrast, other 

study indicated that only 30% of the studied children had low hemoglobin levels, and a higher 

proportion of younger than older children had low hemoglobin and a lower proportion had 

low serum ferritin levels (Soh et al., 2004). Infants over 6 months of age are vulnerable to 

have anemia because their high iron requirements for growth coincide with an age when body 

iron stores are depleted, dietary patterns are not yet well established and intakes of meat are 

often low (Dallman, 1992, Michaelsen et al., 1995). Iron deficiency anemia was often based 

exclusively on hemoglobin (Soh et al., 2004), which may have resulted in overestimation, 

because of the low specificity of hemoglobin in this age group (Gibson, 2005). Serum ferritin 

was not used to confirm iron deficiency anemia even though it was measured in several 

studies (Soh et al., 2004, Wham, 1996). Minor, but significant, sex differences (boys less than 

girls) existed for hemoglobin and ferritin (Soh et al., 2004). Significant age group differences 

also existed for average hemoglobin and ferritin concentrations, whereby ferritin 

concentrations of younger children were significantly higher, and hemoglobin levels 

significantly lower when compared with older children (Soh et al., 2004). Hemoglobin and 

ferritin levels indicate identical iron status and iron stores across the 6–24 month age range 

(Sherriff et al., 1999, Aggett et al., 2002). The ferritin levels may decline across the 6–24 

month age range when cows’ milk or unfortified formula is fed, whereas they remain constant 

when children consume iron fortified formula (Sherriff et al., 1999, Virtanen et al., 2001). 

The value of serum albumin varies with age, and level of albumin in the serum must increased 
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gradually with age. Serum albumin has been suggested as being an important marker for short 

and long term malnutrition, acute phase of infections (Vincent et al., 2004). This may be 

largely due to different socioeconomic factors. 

                  5.4 Breast Feeding and Complementary Feeding 

Breast milk is a natural resource that has a major impact on child’s health, growth and 

development and it is recommended for at least the first two years of a child’s life (WHO and 

Unicef, 2003). Breast milk contains the nutrients that a baby needs and in the right quantity. 

The nutrients are quickly and easily digested (King, 1992). It is recommended that infants 

should be exclusively breastfed for the first six months of life. Thereafter, nutritionally 

adequate and safe complementary foods should be introduced while breastfeeding continues 

for at least two years  (King, 1992). No other feeds or formula milk should be given till the 

baby is six months old, mothers should avoid use of pacifiers and bottle feeding with artificial 

teats since they affect dental development and are a source of infections that cause diarrhea 

among the infants (WHO, 1997). 

 

Results of this study revealed that, 14.7% of infants did not receive exclusive 

breastfeeding for the first six months of birth. Breastfeeding is a pivotal factor between life 

and death for the vast majority of children in developing countries. Less than 35.0% of infants 

worldwide are exclusively breastfed during the first six months of life (WHO and Unicef, 

2003). Early initiation of breastfeeding increases chances of breastfeeding success besides, it 

generally lengthens the duration of breastfeeding and immediately after birth assists in uterus 

involution thus preventing postpartum hemorrhage (Muchina and Waithaka, 2010). 

Unfortunately, 22 out of 150 infants were receive mother's milk after the first three days of 

birth. On demand breastfeeding (when the child requests) and allowing to feed until satiated, 

is encouraged in order for the infant to regulate their intake according to their needs hence be 

able to express their appetite (Muchina and Waithaka, 2010). A study conducted in other 

country pointed the average period between delivery and initiation of breastfeeding was 42.5 

hours (Marandi et al., 1993). 

In our study, breastfeeding was continued for 10 months for all infants and by about 86% of 

infants continued breastfeeding for 1 year. One study indicated that, complementary feeds are 

introduced quite early in a child’s life and by six months three quarters have not been given 

complementary feeds while 27.0% under six months are bottle fed (WHO and Unicef, 2003). 
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In other study, only 55.1% initiate breastfeeding within one hour after childbirth, while 51.3% 

give prelacteal feeds. The median duration of exclusive breastfeeding and total breastfeeding 

are 0.5 and 16.7 months, respectively; much lower than the recommended duration (Muchina 

and Waithaka, 2010). It is important to mention that, an estimated 1.3 million lives are lost 

each year due to inadequate exclusive breastfeeding and another 600 thousand from lack of 

continuation of breastfeeding with proper complementary feeding (WHO and Unicef, 2003). 

Studies have shown that inappropriate breastfeeding practices are associated with severe 

malnutrition in the under five children, lack any advantage in terms of weight gain and are 

associated with growth faltering (Onayade et al., 2004). 

                  5.5 Breastfeeding and Nutritional Indicators: 

More important, breastfeeding has a number of benefits to both mother and infant, it 

contains antibodies that help infant fight off viruses and bacteria (Cacho and Lawrence, 

2017), lowers infant's risk of having asthma or allergies (Oddy, 2017), and prevent 

dehydration in those recovering from infections. 

 

Results of this study indicated that, by about 85.3% of recruited children were on 

exclusive breastfed, and no significant association between nutritional indicators and 

exclusive breastfeeding. Our results was in line with other study that revealed that the 

prevalence of exclusive breastfeeding was 82% (Ratnayake and Rowel, 2018). While other 

study found that the prevalence of exclusive breastfeeding for 6 months was 15.5% 

(Agampodi et al., 2007).  Interestingly, our results indicated that the prevalence of exclusive 

breastfeeding is higher than the prevalence (36 %) of low income countries (Victoria, 2000). 

Infants on exclusive breastfed for the first 6 months of life, without any formula, have fewer 

ear infections, respiratory illnesses (Tromp et al., 2017), diarrhea, and they also have fewer 

hospitalizations. 

 

In addition, infants must be breastfed exclusively 8 to 12 times in 24 hours until they are 

six months old. The average amount of time a breastfeeding session takes can vary. However, 

feeding frequency is not consistently related to milk production. The rate of milk synthesis is 

highly variable between breasts and between feedings (Charney and Malone, 2009). 

However, the amount of milk produced in 24 hours and the total milk withdrawn in that 24-
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hour period are highly related (Caan et al., 1987). Milk synthesis is able to quickly respond to 

infant demand. 

 

Results of this study concluded that there is no statistical significant association between 

first hour breastfeeding and stunting, underweight, and wasting. Starting of breastfeeding 

within one hour after delivery was practiced by a small proportion of women (Victoria, 2000). 

Delayed initiation deprives infants of the immunological and nutritional benefits of 

colostrum, and is likely to increase risks of neonatal mortality or impede optimal nutritional 

status (Edmond et al., 2006). Colostrum is particularly rich in immunoglobulins, antimicrobial 

peptides, and other bioactive molecules, including growth factors. It is important for the 

nutrition and growth and development of infants (Playford et al., 2000, Lawrence, 2007). By 

about 76% of infants were receives mother's milk within the first hour of life. The suboptimal 

breast feeding practices in terms of frequency and duration observed for most infants is not 

uncommon in various counties (Coutsoudis et al., 2001). The low prevalence of EBF means 

early introduction of breast milk substitutes such as formula and other kinds of milk to 

infants. Nutritional status of children on the basis of weight-for-age (indicator of 

underweight), height for age (indicator of stunting) and weight for height (indicator of 

wasting) show considerable variations when compared with the WHO averages of nutritional 

status of children of similar ages. Such variations could be due to differences in infant feeding 

practices and the many factors influencing child care including education, attitude towards 

exclusive breastfeeding knowledge about good breast-feeding practices and cultural 

differences. 

 

The observed proportion of stunting children in our study (22.6 %) is higher than the 

Safari and his colleagues results (13.0%) for children in the same age (Safari et al., 2013). It is 

worth noting that children deprived of nutrients for healthy growth are also deprived of 

nutrients for healthy brain development and healthy immune system (Jamro et al., 2012). 

The proportion of wasted children (21.3%) in the present study is higher than the national 

average (6.4 %) for children of similar age in other country (Masanja et al., 2008). Wasting 

represents a more accurate reflection of current period of sickness and short term food 

shortage that led to significant weight loss; it also indicates deficit in tissue and fat mass 

compared with amount expected in a child of the same height or length and may result either 

from failure to gain weight or from actual weight loss (Victoria, 2000). Inappropriate feeding 
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practices can have profound consequences for the growth, development, and survival of 

children (Playford et al., 2000). 

 

Studies from different countries have shown that breastfed children, who were given 

additional food during the first six months of life, had two to threefold higher mortality from 

diarrhea and pneumonia than infants who were exclusively breastfed (Black and Victora, 

2002, Saha et al., 2008). In contrast, a positive association between exclusive breastfeeding 

and health status of the children has been documented (Smith and Haddad, 2000, Sheehan et 

al., 2001). Kramer and Kakuma in their systematic review found that exclusively breastfed 

infants had a lower prevalence of stunting, wasting and underweight, although results not 

significantly so (Kramer and Kakuma, 2014). Thus, for the children to grow well, exclusive 

breastfeeding needs to be supported and its importance communicated to prospective mothers 

taking into account, the predictors of exclusive breastfeeding. 

 

                   5.6 Complementary Feeding and Nutritional indicators (Wasting, Stunting and 

Underweight) 

It is well recognized that the period of complementary feeding (6 - 24 months of age is one 

of the most critical times for preventing malnutrition (Shekar et al., 2006). Growth faltering is 

most evident during this time period (Shrimpton et al., 2001), particularly during the first 

phase of complementary feeding (6–12 months) when foods of low nutrient density begin to 

replace breast milk and rates of diarrheal illness caused by food contamination are at their 

highest. After about 2 years of age, it is very difficult to reverse stunting that occurred at 

earlier ages (Martorell et al., 1994), suggesting a ‘critical window’ for prevention of growth 

faltering. 

 

Results of this study indicated that there is no significant association between all 

complementary feeding pattern and nutritional status (wasting, underweight, and stunting), 

except in grain group and wasting (P = 0.049). The results of other study revealed that 

applications of foods that come from animals, vegetable, fruit and dairy product in 

complementary feeding were negatively correlated to the prevalence of stunting and 

underweight (Chang et al., 2008). 
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The usual problem nutrients include iron and zinc, and other nutrients may also be low 

depending on the types of foods consumed or the water and or soil content. If breast fed 

infants are given family foods that are nutritionally adequate for the rest of the household, 

there is likely to be a shortfall in intake of certain key nutrients. For example, using “best case 

scenario family food menus” from low-income households in different countries (Vossenaar 

and Solomons, 2012) demonstrated that the nutrient density of the hypothetical infant diet 

would be far below the critical nutrient density for iron, zinc, and calcium across the entire 

age range of 6–24 months and below the critical nutrient density for some of the vitamins in 

certain age intervals. This illustrates that transitioning directly to “family foods” as the sole 

source of complementary foods may put the infant at risk of multiple micronutrient 

deficiencies. Even when improved complementary food recipes are developed, they usually 

fall short of providing adequate iron, zinc, and sometimes calcium (Gibson et al., 2010). Diets 

that are predominantly based on grains and legumes are of particular concern with regard to 

the amount of bioavailable iron and zinc provided. This is because these foods are usually 

high in phytate, which binds these minerals and limits their absorption by the child. Phytate 

concentration can be reduced via germination, fermentation, soaking, or pounding, but these 

techniques are probably not sufficient to compensate for the low iron and zinc content of 

typical plant-based complementary foods (Gibson et al., 2010, Mamiro et al., 2004a). Results 

of this study indicated that there is a significant statistical association between eating grains 

and wasting. 

 

Complementary feeding practices were inappropriate and knowledge inadequate in 

majority of the children (Aggarwal et al., 2008). To be effective in reducing rates of stunting, 

underweight, and wasting, complementary feeding interventions must ultimately have an 

impact on the proximal factors that influence linear growth. The following figure presents a 

conceptual model for how these proximal factors relate to one another. Both the quality and 

the quantity of complementary foods can positively influence linear growth, but simply 

increasing the quantity of food will not be effective if dietary quality is poor. 
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Conceptual Model of Proximal Factors Affecting Linear Growth During the Period 

of Complementary Feeding 

Quality and quantity of complementary foods can both positively influence linear growth, but 

the impact of food quantity is dependent on adequate dietary quality (signified by the arrow 

from dietary quality intersecting with the arrow from food quantity to linear growth). In 

addition, changes in breast milk intake may modify the relationship between food quantity 

and linear growth, as breast milk intake usually decreases when consumption of 

complementary foods increases. Morbidity has a negative effect on linear growth (and on 

intake of complementary foods), but morbidity rates can be reduced by sustaining breast milk 

intake and by optimizing quality (including good hygiene during preparation, storage and 

feeding) and quantity of complementary foods. 

 

 

      A lot of studies showed that the greatest impact of food is seen among children under 2 

years of age (Lutter et al., 1990, Schroeder et al., 1995). Micronutrient deficiencies are also 

highly prevalent among infants and young children because of their high nutrient needs 

relative to energy intake and the effects of frequent infection (including subclinical infection) 

on appetite, nutrient absorption and nutrient losses. There may be irreversible sequelae from 

micronutrient deficiencies that affect brain development and other functional outcomes 

(Lozoff et al., 2006). 

 

Thus, dietary quality modifies the relationship between food quantity and linear growth. In 

addition, changes in breast milk intake may modify the relationship between food quantity 

and linear growth, as breast milk intake usually decreases when consumption of 

complementary foods increases. The other key proximal factor is morbidity, which has a 

negative effect on linear growth, as well as on intake of complementary foods. Morbidity 
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rates can be reduced by sustaining breast milk intake and by optimizing the quality (including 

good hygiene during preparation, storage and feeding) and quantity of complementary foods. 

Thus, complementary feeding interventions should ideally address all of these proximal 

factors. 

 

The WHO was published a guiding principles for complementary feeding of the breastfed 

child (PAHO/WHO 2003), and these guidelines involve;  duration of exclusive breastfeeding 

and age of introduction of complementary foods, maintenance of breastfeeding, responsive 

feeding, safe preparation and storage of complementary foods, amount of complementary 

food needed, food consistency, meal frequency and energy density, nutrient content of 

complementary foods, use of vitamin-mineral supplements or fortified products for infant and 

mother, and feeding during and after illness. 

 

The Total daily average energy requirements for healthy children are 615 kcal at 6–8 

months, 686 kcal at 9–11 months and 894 kcal at 12–23 months of age (Dewey and Brown, 

2003). In developing countries, the average expected energy intake from complementary 

foods is approximately 200 kcal at 6–8 months, 300 kcal at 9–11 months and 550 kcal to 12–

23 months. These values represent 33%, 45% and 61% of total energy needs respectively. 

Achieving these energy intakes requires that both feeding frequency and energy density of 

complementary foods be adequate. An energy density of <0.6 kcal g-1 is generally considered 

low. When energy density is at least 0.8 kcal g-1, the recommended feeding frequency is two 

to three meals at 6–8 months and three to four meals at 9–24 months, with the option of 

including additional nutritious snacks once or twice per day, depending on the child’s appetite 

and responding to the child’s signs of hunger and satiety (PAHO/WHO 2003). 

 

The amount of protein needed from complementary foods increases from about 2 g day-1 

at 6–8 months to 5–6 g day-1 at 12–23 months, with the percentage from complementary 

foods increasing from 21% to about 50%. There is uncertainty about the optimal intake of fat 

during the first 2 years of life. Breast milk is usually rich in fat (approximately 30–50% of 

energy), so little additional fat from complementary foods is needed while breast milk intake 

is still high. However, the fat content of complementary foods becomes more important as 

breast milk intake declines with age. To achieve at least 30% of energy from fat in the total 

diet, the amount of fat needed from complementary foods (assuming average breast milk 

intake) is zero at 6–8 months, approximately 3 g day-1 at 9–11 months and 9–13 g day-1 at 
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12–23 months, or 0%, 5–8% and 15–20% of the energy from complementary foods 

respectively (Caballero, 2012) (a range is given because of variability in breast milk fat 

concentration). The quality of the fat may be even more important than the quantity. Infants 

and young children need good sources of essential fatty acids in their diet, such as fish, egg, 

liver, nut pastes and vegetable oils. 

 

Micronutrient needs are high during the first 2 years of life, to support the rapid rate of 

growth and development during this period. The percentage of the recommended nutrient 

intake needed from complementary foods varies widely, depending on the concentration of 

each nutrient in breast milk. The nutrients that are most problematic for which at least 75% 

must come from complementary foods are iron (97–98%), zinc (80–87%) and vitamin B6 

(80–90%) (Caballero, 2012). Thus, complementary food diets need to contain foods rich in 

these nutrients (generally animal source foods), or be fortified in some way. 

 

Results of three studies support the conclusion that for optimal growth, infants and young 

children need complementary foods with a high micronutrient density, especially at 6–12 

months (Penny et al., 2005, Guldan et al., 2000, Bhandari et al., 2001, Roy et al., 2005). Two 

studies specifically evaluated whether provision of food plus education was more effective 

than education alone (Bhandari et al., 2001, Roy et al., 2005), food plus education group 

gained 250 g more weight and 0.4 cm more than the control group during the 8 month 

intervention, whereas the education only group gained only 90 g more than the control group 

and did not have any advantage in length gain. Because most trials have used fortified foods, 

it is not possible to determine whether the positive effects on growth are due to greater 

energy/protein/fat intake, greater micronutrient intake, or the combination. Providing zinc in a 

milk product may have enhanced bioavailability relative to the fortified cereals or 

cereal/legume blends used in the other studies. 

 

Only two of the five interventions to increase the energy density of complementary foods 

had a significant impact on growth, while other studies there was no increase in energy intake, 

so the lack of impact on growth is not surprising (Mamiro et al., 2004b, Hossain et al., 2005). 

In the two studies in which growth was affected, there was a significant impact on both 

weight and length (John and Gopaldas, 1993), but only on length in other trial (Moursi et al., 

2003). These results suggest that increasing energy density may be effective under certain 

circumstances, when the traditional complementary food has a low energy density and infants 
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are unable to adequately compensate by consuming a higher volume or being fed more 

frequently. 
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CHAPTER 6 

CONCLUSION AND RECOMMENDATIONS 

   

     6.1. Conclusion 

  Preventive strategies are urgently needed to address early life causes of undernutrition, 

particularly stunting, wasting and underweight in Palestinian children in Gaza. Although, 

results of this study indicated that there was; 

 No significant association between breastfeeding and wasting, stunting, underweight. 

  No significant association between complementary food and wasting, stunting, 

underweight, except in grain group. 

 Early initiation of breastfeeding and complementary feeding were not associated to any of 

the nutritional indices. 

 The study did not report any association between neither of the three undernutrition 

indices and biological markers such as ferritin , albumin and hemoglobin. 

6.2. Recommendations 

This study has investigated one of the hot clinical topics in nutrition, which is malnutrition 

status among children age 6-24 month. The following recommendations are suggested 

depending on our results. 

1. Intervention efforts to improve nutritional status of infants through nutrition and educational 

inputs should emphasise optimal infants feeding practices. 

 

2. Interventional programmes should target poorer household and mothers with lower 

educational level to improve complementary feeding practices of mothers. 

 

3. Developmental programmes should focus on empowering women in the community by 

improving of household income through creation of employment and assess to credit facilities 

that will enable women engage in sustainable means of livelihood. 
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4. There is need for support for mothers to commit to continued and adequate care to older 

children without discrimination to gender to protect children from deteriorating nutritional 

status as they grow. 

 

5. Caregivers and mothers should be educated on maintenance of hygienic conditions of the 

home and during feeding of the child to prevent diarrhea and illness, and on the management 

of diarrhea.  

 

6. There is need for promotion of women’s health and nutrition as a strategy that will benefit 

child nutritional status. 

 

7. The district health directorate establishes malnutrition clinics at the various health facilities in 

the district to ensure early detection of malnutrition among infants and children who are 

malnourished. 

 

8. The district health directorate should establish more nutrition rehabilitation centers in the 

district to take care of those infants who are malnourished. 
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Appendix A2-Helisink Committee  

 

Appendix A2- Consent form 

بحثية دراسة في للمشاركة موافقة إقرار  

 جامعة األزهر بغزة

 شهر في قطاع غزة. 24-6ي عمر ميلية وسوء التغذية عند األطفال فالعالقة بين التغذية التك

 دعاء خالد عدنان عزام  الباحثة بواسطة البحثية الدراسة هذه في للمشاركة مدعوه أنت  

 طبيبك ومراجعة شةمناق يمكنك حيث لذلك، الكافي الوقت أخذ مع تريدينها أسئلة أي ومناقشة وطرح النموذج هذا مراجعة الرجاء

 بعض لنموذجا هذا يحتوي قد. البحث هذا في المشاركة عدم أو بالمشاركة القرار التخاذ وذلك وأصدقائك عائلتك، المختص،

 .واضح بشكل تفسيرها لغرض حولها األسئلة طرح الرجاء لذلك فهمها، ال التي الكلمات

 .شهر 24-6ذية عند األطفال في عمر دراسة العالقة بين التغذية التكميلية وسوء التغ هي الدراسة من الهدف

 أن في الفرصة نفس لديك أنه تعني عشوائيا كلمة أن حيث ضمن العينة المطلوبة. عشوائيا اختيارك يتم سوف الدراسة هذه في

 ضمن أفراد العينة المطلوبة. تكون

 :التالية اإلجراءات البحث في المشاركة تشمل

 .الهاتف ورقم السكن العنوان، االسم، مثل الشخصية البيانات بعض اخذ.1
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 .المرشح للشخص الصحي التاريخ اخذ.2

 الرأس. ومحيطوقياس سمك الجلد  الوزن الطول اخذ.3

 .مختص يد على الدم من عينات سحب.4

 .النتائج ونشر مناقشة وسيتم االحصائي، التحليل لبرامج إدخالها سيتم البيانات كل.5

 .بأول أوال بنتائجهم المشتركين ابالغ سيتم.6

 .تطوعية مشاركة هي البحث هذا في المشاركة.7

 :الدراسة تصحب التي المخاطر

 .البحث لهذا االنضمام في المشتركين صحة على مخاطر توجد ال

 :المحتملة الفوائد

 6يلية ما بعد سن إلهمال دور التغذية التكم السيئة الجوانب بعض عل التعرف الى ف تهد اخرى بحاث ال امتداد هو البحث هذه

الرضاعة هور مع ش6ضرورة االعتماد علي التغذية التكميلية لألطفال بعد عمر  الى تهدف بتوصية والخروجشهور عند األطفال 

 .الطبيعية

 :الدراسة مصروفات

 تكونس الدراسة إجراءات وكل الجسم قياسات وأخذ ومقارنتها الدم عينات وتحليل قياسات من الدراسة مصروفات جميع

 .الدراسة في للمشتركات مجاني بشكل

 حماية سرية البيانات:

ل المحاف جميععلمية وجمعها خالل الدراسة في المؤتمرات السوف يتم نشر جميع النتائج والتحليالت اإلحصائية للنتائج التي تم 

 العلمية، مع األخذ بعين االعتبار أنه لن يتم نشر اسمك أو اي بينات تعريفية عنك.

 األزهر امعةانون جسيتم التعامل مع جميع البيانات الشخصية والسجالت الطبية التي تحتوي على هويتك على أنها سرية وفقا لق

 .مطلقة ليست دالجهو هذه أن إال بياناتك، سرية لحفظ قاسية جهود سنبذل أننا الرغم على. بذلك الخاص األخالقي والميثاق

بحث ال ءاتسوف أقوم باستبدال اسمك الشخصي برقم أو كود من جميع السجالت الطبية التي ستطلب منا لغرض مراجعة إجرا

 هاتف أو أي معلومة خاصة بك منها.من قبل الجامعة أو المشرفين، حيث سيتم حذف أي رقم 

فقط  وبحاث هسيتم االحتفاظ بكافة السجالت الطبية التي تحتوي على اسمك ومعلومات شخصية عنك في مكان امن، حيث أن ال

 في كمشاركتب من سيقوم باالطالع على هذه البيانات لغرض الدراسة فقط. حيث سيتم إخطار طبيب األسرة أو طبيبك المختص

 .ثالبح هذا
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 نوع المشاركة:

 اءأثن تريدينه وقت أي في االنسحاب أو المشاركة عدم بإمكانك حيث تطوعية، مشاركة هي البحث هذا في مشاركتك

 من سحاباالن بسبب العقوبات أنواع من نوع أي أو مالية غرامة أو عقوبات أو نتائج أي تتحملي لن وسوف ، المشاركة

 .البحث

 :الدراسة حول أسئلة

 نهاعالحق الكامل في طرح أي سؤال يخطر ببالك حول حقوقك أو أي معلومات تردينها أو تريدين أن تستفسري لديك 

 بريدوعلى ال 0592018825، هاتف رقم دعاء خالد عزام خالل أو قبل أو بعد الدراسة، وذلك بالتواصل مع الباحثة 

  doaa92azzam@gmail.com:  االلكتروني

 ريدمشتركه في بحث سريري يمكنك مراسلة مجلس جامعة األزهر للدراسات العليا على البولالستفسار حول حقوقك ك

  jaug@alazhar.edu.ps: االلكتروني التالي

 مقتنع رغي أنك أو استفساراتك على الرد في الكافية الفرصة أخذ عدم حال في البحث هذا في الموافقة على توقعي ال

 .الباحثة من المقدمة باألجوبة

 

 :االتصال معلومات

 لبحاثاكان لديك أي أسئلة أو استفسارات حول هذه الدراسة أو إذا حدثت أي مشاكل، يرجى االتصال مباشرة في  إذا

 ، البريد اإللكتروني التالي:0592018825على رقم الهاتف التالي:  )دعاء خالد عزام(

 . azzam@gmail.com92doaa 

 :الموافقة بيان

 عاءد ع الباحثةملبحثية وقد أتيحت لي الفرصة الكاملة لمناقشة هذه الدراسة ا لقد قرأت نموذج الموافقة للمشاركة في هذا البحث.

 لم أنه أكد. الدراسةب الخاصة والمنافع المخاطر جميع شرح تم حيث أفهمها التي باللغة أسئلتي جميع عن أجابت ولقد. عزام خالد

 .األشكال نم شكل بأي اخر شخص أي أو دعاء خالد عدنان عزام الباحثة قبل من البحث هذا في للمشاركة على التأثير يتم

 هي ا البحثفي هذ أنا أفهم أنني سوف أعطى نسخة من هذا االقرار على نموذج الموافقة بعد التوقيع عليه، وأفهم أن مشاركتي

 .اريد وقتي أ في الدراسة من االنسحاب أو االشتراك رفض او االشتراك في الكامل الحق لدي وأنه وتطوعية، طوعية مشاركة

mailto:doaa92azzam@gmail.com
mailto:doaa92azzam@gmail.com
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 األزهر ةجامع ضإنني أعلم أن جميع المعلومات المتعلقة بهويتي الشخصية ستبقى سرية ولكن ليست بشكل مطلق، كما أنني أفو

 المراقبة غرضل وذلك بي الخاصة الطبية السجالت جميع على بالتفتيش يقوموا بأن دعاء خالد عزام  الباحثة على والمشرفين

 .فقط والدراسة

 القانونية يحقوق من أي عن أتنازل لن أنا البحث هذا في المشاركة على الموافقة إقرار نموذج هذا على توقيعي خالل من

 البحثية الدراسة هذه في كمشارك

 نعم   ال البحث: هذا في االشتراك على الموافق

 :الموافقة ر اقرا

  فقتيبموا عطيألقد قرأت هذا النموذج وأعطيت الفرصة لطرح األسئلة واإلجابة عنها بشكل واضح وبلغة مفهومة جدا. لذلك   

 ة.الدراس هذه في المشاركة   على

 .............................................................................. : رباعي االسم      

  ...........................................:التوقيع تاريخ............ ........................: .........التوقيع

 

  

Appendix B 

Questionnaire 

Appendix B1- Questionnaire 

 

 ...وبركاته هللا ورحمة عليكم السالم العزيزة، أختي

 دعاء خالد عزام  /الباحثة أنا بها أقوم دراسة من مهم جزء هي يديك، بين التي االستبانة هذه

 وذلك ،ي قطاع غزة شهر ف 24- 6العالقة بين التغذية التكميلية وسوء التغذية عند األطفال في عمر  مدى معرفة الى تهدف والتي

 قتكم،و من الدقائق بضع االستبيان سيأخذ غزة،-األزهر بجامعة الصيدلة كلية -االكلينيكية التغذية برنامج في الماجستير درجة لنيل

 تستخدم هيو سري، بشكل معالجتها سيتم المعلومات جميع وأن طوعية، مشاركة هي الدراسة  هذه في المشاركة أن العلم مع

 في نظرك وجهة مع يتناسب بما التالية األسئلة إجابة الرجاء, فقط العلمي البحث ألغراض

 الشخصية البيانات

  سنة..................   األم عمر-1
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 : االقامة مكان-2

 انيونسخ محافظة. 4             غزة محافظة. 3         الوسطي المحافظة . 2         الشمالية المحافظة. 1

          رفح محافظة . 5  

 : لألم التعليمي المستوي-3

       دبلوم أو جامعة. 5              ثانوي. 4               اعدادي . 3         ابتدائي. 2          أمي. 1

 ................. ؟(  مهنتك هي ما تعملين كنتي اذا) لألم الوظيفي الوضع-4

  موظفة غير . 2       موظفة . 1

 : لألب التعليمي المستوي-5

 دبلوم أو جامعة. 5              ثانوي. 4               اعدادي . 3         ابتدائي. 2          أمي. 1

 ................. ؟(  مهنتك هي ما تعمل كنت اذا) لألب الوظيفي الوضع-6

 موظف غير . 2       موظف . 1

 

 ؟ قرية أو بلدة في تعيش كنت هل-7

  قرية. 2               بلدة. 1

 ؟ ايجار أم ملك منزلك هل-8

 ايجار. 2      ملك. 1

 ؟ تنتمي الفئات أية الي -9

 الجئ. 2      مواطن. 1

 ............  الشهر في األسرة دخل متوسط- -10

  ........... األسرة أفراد عدد-11

 ؟ بك الخاصة الشرب مياه علي تحصل أين من-12

 المياه خزانات. 4   زجاجات في المعبئة المياه. 3   الفلتر مياه .  2   الحنفية مياه. 1

 أخري. 5  
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 ....................؟ فيها ولدتي التي المرات عدد كم-13

 ( الحياة قيد علي أو توفي الطفل كان اذا ما)

 ؟ الخامسة سن قبل أطفالك من أي مات هل-14

  ال. 2                  نعم. 1

 ؟ السابقتين السنتين في طفل لديك كان أو حامال كنت هل-15

 ال. 2                  نعم. 1  

 ......................... السابقتين؟ السنتين في حامال كنت التي المرات عدد كم -16

 …………………..   الماضيتين؟ السنتين في ولدوا الذين األطفال عدد كم -17

       صحية؟ منشأة في للوالدة سابقة رعاية لديك هل-18

 ال.  2                  نعم. 1

 .......... ؟  الزيارات عدد كم بنعم االجابة كانت اذا -19

  ؟ الوالدة بعد الرعاية تلقيت هل -20

  ال.  2                  نعم. 1

 الوالدة؟ قبل ما الرعاية تلقيتي المرافق أي في-21

  أخري. 5           خاصة. 4          أهلية مؤسسات. 3(        الوكالة) األونروا. 2            حكومية. 1

 الطبي السجل

 ؟ شهرية دورة لديك هل-22

 ال.  2                  نعم.1

 ؟ شهر كل منتظمة هي هل,  نعم كانت اذا-23

 ال.  2                  نعم.1

 ؟ مدتها ماهي -24

 أخري . 6                  أيام7 . 5          أيام6 . 4         أيام 5 . 3          أيام 4 . 2       أيام3.  1

 ؟ الحمل منع وسائل تستخدمي هل-25
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 ال.  2                  نعم.1

 ؟ المزمنة األمراض أي من يعاني طفلك هل-26

 ال.  2                  نعم.1

 ؟ يعاني االتية األمراض أي,  نعم كانت اذا-27

  القلب أمراض . 5    الكبد أمراض . 4  الكلي أمراض . 3    سكري . 2    ضغط . 1

  الدهون. 6

 ؟ طفلك لدي االتية التطعيمات من أية-28

   أعلم ال. 3                  ال.2                نعم.1                   األطفال شلل. 1

 أعلم ال. 3           ال.  2                  نعم.1             الثالثي األطفال شلل.  2 

 أعلم ال. 3             ال.  2                  نعم.1                             السحايا. 3  

 أعلم ال. 3              ال.  2                  نعم.1                         يالوبائ الكبد. 4

 أعلم ال. 3               ال.  2                  نعم. 1                               الحصبة.5

 أعلم ال. 3         ال.  2                  نعم.1               الرباعي األطفال شلل. 6

 أعلم ال. 3         ال.  2                  نعم.1                                 النكاف. 7

 أعلم ال. 3         ال.  2                  نعم.                       األلمانية الحصبة. 8

 التكميلية والتغذية الرضاعة

 ......../........../............ الميالد تاريخ -29

 الطفل جنس -30

  أنثي.   2                  ذكر .1

 ؟( الطفل اسم) صدرك من طفلك أرضعتي وأن سبق هل -31

 ؟ األول المولود على التالية األسئلة اطرح توأمين،  كانت إذا)

 ال.   2                   نعم .1

 ؟ الوالدة بعد صدرك علي طفلك فيها وضعتي التي الزمنية المدة كم -32
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  أعلم ال  . 3                  ساعة 24 من أكثر .   2            ساعة من أقل  .1

 ..................... األيام عدد أدخل ساعة، 24 من أكثر كان إذا -33

 الثدي؟ حليب غير للشرب شيء أي يأخذ( الطفل اسم) كان هل الوالدة، بعد األولى الثالثة األيام في -34

 ال . 2            نعم  .1

 للشرب؟( الطفل اسم) إعطائه تم يلي مما أي -35

 الجلكوز ماء أو السكر . 3              العادي الماء . 2             الثدي حليب بخالف الحليب  .1

 أخري . 8                 عسل . 7         شاي . 6               األطفال حليب . 5            الفواكه عصير. 4 

 ؟ طفلك ترضعي تزالين ال هل -36

 ال . 2            نعم  .1 

 ........... ؟ الرضاعة أشهر عدد كم -37

 ؟( سنة1) كامل عام حتي الطبيعية الرضاعة في  استمريتي هل -38

 ال . 2            نعم  .1

 ...................... ؟ الماضية الليلة طبيعية رضاعة فيها أرضعتي التي المرات عدد كم -39

 ؟ طبية أدوية أو الفيتامينات قطرات من أي يتناول(  الطفل اسم) هل -40

 ال . 2            نعم  .1

 ؟ سنتان عمر حتي الطبيعية الرضاعة في استمريتي هل -41

 ال . 2            نعم  .1

 ................ أشهر؟ 6 دون الطبيعية الرضاعة فيها يغلب التي المرات عدد كم -42

 الحمل؟ تجنب أو لتأخير طريقة أي باستخدام أو بشيء حاليا تقومون هل -43

 ال . 2            نعم  .1

 الغذائية العادات

 ؟ الصلبة شبه أو الصلبة، األطعمة من نوع أي طفلك أعطيت أن لك سبق هل -44

 ال . 2            نعم  .1
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 األطعمة من يأ منفصل أو متواصل بشكل الليل في أو اليوم خالل البارحة تناول هل( الطفل اسم) طعام عن أسألك أن أود -45

 ؟ االتية

(       جبنة,  لبن,  حليب) األلبان منتجات . 3            والكسرات البقوليات . 2               الجذور أو الحبوب منتجات  .1

  البيض. 5               (   الداخلية أعضاء,  كبدة,  سمك,  دجاج,  لحمة) اللحوم . 4

 أخري وخضروات فواكه . 7                       أ  بفيتامين الغنية والخضروات الفواكه . 6    

 في أو النهار ثناءأ أمس السوائل بخالف  لينة أو صلبة شبه أو صلبة أطعمة(  الطفل اسم) فيها تناول التي المرات عدد كم -46

 .......................... ؟7 سجل أكثر، أو مرات 7 كان إذا الليل؟

 ؟ بالحديد مدعمة أو غنية هل أستهلك طفلك أطعمة -47

 ال . 2            نعم  .1

 ؟ يتناول االتية األطعمة أي,  نعم االجابة كانت اذا -48

 الطازج السمك . 4           البيض . 3       الدجاج . 2             الخضراء الورقية الخضروات .1 

 مكسرات . 5   

 

 

 للطفل الجسمانية المقاييس

 المتوسط  2  القياس 1    القياس المقياس 

    (كغم) الوزن -1

    ( سم)الطول -2

    الذراع محيط -3

    الجلد طبقة سمك -4

    الرأس محيط -5

 المخبرية التحاليل

1- CBC             ng/m   ........... 

2-  Ferritin ng/m ........... 

3- Albumin ng/m...........   
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