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ABSTRACT 

Iron deficiency anaemia (IDA) is the most common nutritional anaemia in the world 
that affects individuals in both developed and developing countries including 
Malaysia. Several previous researches have shown association between iron 
deficiency anaemia and risk factors in demographic, socio-economic, nutritional 
status and soil-transmitted helminthes exposure. The data of IDA among 
schoolchildren is crucial in order to know the iron status of the schoolchildren and 
its associated risk factors as IDA may contribute to poor mental and school 
academic performance. Hence, the objective of the study was to diagnose the 
present prevalence of IDA and to analyse the association of probable demographic, 
socio-economic, nutritional and soil-transmitted helminthes exposure risk factors 
with schoolchildren. This cross-sectional study was carried out from August 2017 to 
February 2018, among 261 schoolchildren who aged 8 to 10 years old in Kudat 
district, Sabah. Out of 82 anaemic children, 36 were suffering from iron deficiency 
anaemia. Household income, body mass index status, knowledge and practice 
regarding IDA, soil-transmitted helminthes exposures, and limited intake of iron 
were found to be associated significantly with the prevalence of iron deficiency 
anaemia. By improving the quality of life including improved household economy, 
education, sanitation and personal hygiene status and promoting consistent 
nutritional education among the population may help to reduce prevalence of IDA. 
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ABSTRAK 

PREVALENS DAN FAKTOR RISIKO ANEMIA AKIBAT KEKURANGAN 

ZAT BESI DI KALANGAN KA NAK-KA NAKPEDALAMAN KUDA T, 

SABAH. 

Anemia akibat kekurangan zat besi adalah penyakit yang sering berlaku di 
kalangan individu di negara membangun dan sedang membangun termasuk 
Malaysia. Beberapa kajian terdahulu menyatakan bahawa terdapat 
hubungan jelas antara anemia akibat kekurangan zat besi dengan beberapa 
faktor termasuk demograf, sosio-ekonomi, status nutrisi, dan pendedahan 
kepada jangkitan cacing. Data di kalangan kanak-kanak adalah penting 
untuk mengetahui status zat besi kanak-kanak dan faktor risiko yang 
berhubungan kerana penyakit ini mampu mengganggu perkembangan 
mental dan prestasi akademik. O/eh itu, mat/amat utama kajian ini ada/ah 
untuk menentukan kadar prevalens dan faktor ris/ko anemia ak/bat 
kekurangan zat best termasuk demografi, sosio-ekonom/, status nutris/ dan 
pendedahan kepada jangkitan cacing di ka/angan kanak-kanak seko/ah. 
Kajian keratan rentas telah doýalankan darl Ogos 2017 sehingga Februari 
2018 di kalangan 261 orang kanak-kanak berumur 8 hingga 10 tahun di 
daerah Kudat, Sabah. Daripada 82 orang kanak-kanak anemia, 36 orang 
kanak-kanak di kesan mendapat anemia akibat kekurangan zat besi. 
Pendapatan keluarga, indeks jisim tubuh, pengetahuan dan amalan 
terhadap anemia akibat kekurangan zat besi, jangkitan cacing dan 
kekurangan dalam pengambilan zat besi ternyata mempunyai hubungan 
dengan prevalens anemia akibat kekurangan zat besi. Oleh itu, menaik taraf 
kualiti kehidupan termasuk memperbaiki ekonoml, pendidikan, sanitasi dan 
status kebersihan diri serta menyarankan pendidikan nutrisi secara 
berterusan di kalangan populasi boleh membantu untuk mengurangkan 
kadar pre valens. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION 

Iron is an essential micronutrient which plays important roles in human metabolic 

processes. Iron equilibrium is maintained to make sure that sufficient iron is absorbed 
to compensate iron losses during metabolic process in the body (WHO, 2005). 

Consistent errors on maintaining iron equilibrium lead to either iron deficiency or iron 

overload (Conrad & Umbreit, 2000). In Global Burden of Disease (GBD) 2000 project, 
iron deficiency is considered as the most prevalent forms of malnutrition and in the 

rank number 9 among 26 selected risk factors (Ezzati, Lopez, Rodgers A, Vander HS , 
& CJ., 2002). Along with the previous study, it has been stated that anaemia burden 

estimation remains unchanged in the Global Burden of Disease (GBD) 2010 project. A 

follow up study has been conducted on Global Burden of Disease (GBD), injuries and 
risk factors 2013 to determine the trend and level of anaemia-related issues. The study 
estimated the prevalence of anaemia (Kassebaum, 2016). 

Anaemia is a medical condition that continues to be a major public health 

concern until today. Therefore, it deserves a sustained public health intervention in 

many developing countries, especially in rural communities. Anaemia is defined by 
WHO (2008) as a reduced haemoglobin (Hb) level which leads to impairment of 
oxygen delivery to body tissues. According toWHO (2001), half of anaemia cases are 
due to deficiency of iron, which is one of the most common micronutrient deficiencies 
in both developing and developed countries. 



Iron deficiency anaemia (IDA) occurs when there is overlap exists between 

anaemia and iron deficiency (AI-Zabedi, 2014). Iron deficiency (ID) is the outcome of 
long term of depleted iron imbalance. Further depletion causes severe stage of iron 

deficiency which leads to development of IDA (WHO, 2001). The severity of IDA may 

vary from mild to severe. Due to the progression of iron deficiency stage, people with 
mild or moderate IDA may not experience signs and symptoms. The most common 

symptoms of IDA are fatigue, dizziness, headache, shortness of breath, chest pain, 
difficulty of concentrating and irregular heartbeat (severe IDA). The signs of IDA may 
include pallor, koilonychias (spoon nails), glossitis or dysphagia. Symptoms become 

worsen when anaemia becomes more severe. 

IDA causes severe health consequences which may lead to increased risk of 
high maternal and child mortality, incidence of low birth weight infants as well as 
decreased work productivity, increased risk of infectious diseases and death due to 

severe anaemia(WHO, 2008). The main concerns in children due to negative effects of 
IDA are cognitive impairment and physical development of children. This includes 

inadequate growth and mental development in which contribute to poor school 

performance among schoolchildren (Grantham-McGregor S&C, 2001; Robertson U, 
Crompton DW, Sanjur D, & MC., 1992). 

The concentrations of haemoglobin may vary with multiple factors including 

age, gender and physiological status. Iron deficiency is more likely to occur when 

requirements are increased such as during rapid growth period in children and 

adolescent, but the iron body stores is too low to compensate the red blood cell 

production. Iron stores are progressively reduced and no longer able to meet the 

demands of normal iron turnover (Fonseca et al., 2016; WHO, 2005). Of relevance to 

this research project, the defining criteria for anaemia for children 5 toll years old 
haemoglobin cut-off value of lower than 11.5 g/dl has been used (WHO, 2001). 

In Malaysia, malnourishment is often associated with IDA because of the low 

consumption of iron haem from animal food sources. This condition is may be due to 

economic challenge that leads to financial constraint towards underprivileged 
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population, hence, poor diet because of poverty (Ngui, Lim, Chong Kin, Sek Chuen, & 
Jaffar, 2012). Determinants including demographic factors such as age, gender and 
larger family size; Socio-economic factors such as parents' education level, occupation 

and low household income may contribute to IDA (Al-Mekhlafi et al., 2008; Ngui et al., 
2012). For instance, nutritional deficiency disease are associated with soil-transmitted 
helminths (STH) infections which give impact on nutrition, growth and development 

especially in children (Robertson U et al., 1992). Given that the nutritional deficiency, 

poor socio-economic status and STH infections are closely associated, we conducted a 

comprehensive study to provide current information on the prevalence of IDA and to 

determine the possible associated risk factors among 300 schoolchildren living in 

remote areas in Kudat, Sabah. 

Globally, iron deficiency is one of the most prevalent nutritional deficiencies 

that affect over two billion people across the world in both developed countries and 
developing countries. According to Saloojee and Pettifor (2001), the prevalence of IDA 

in the world's population suffering from iron deficiency is 20 percent to 50 percent. 
Studies of the prevalence of IDA have been conducted across the world, it has been 

reported in Africa and some part of Asia regions, whereas, North America contributes 

about 1.4% of global burden (Stoltzfus, 2003). It has been estimated that about 5.9% 

and 48.1% in children between the ages 5 to 14 years old had iron deficiency 

anaemia. There have been significant differences in prevalence of iron deficiency 

anaemia between developed and developing countries in each age group (WHO, 

2001). 

1.2 RESEARCH BACKGROUND 

Sabah is divided into 5 divisions; the interior, the west coast, Kudat, Sandakan and 
Tawau. This study was carried out in Kudat district from August 2017 to February 
2018. Kudat is located 190 KM north of Kota Kinabalu, Sabah, East Malaysia. The areas 
are purposely chosen due to their similar nature of populations in these villages with 
respect to their socio-cultural and daily economic activities which was considered 
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appropriate for this study. In addition, the areas are considered as remote with poor 

socio-economic conditions with a high potential of malnutrition and possible parasitic 
infections. Most people residing in the areas are working as farmers, fishermen, labor 

workers and self-employed. One of the reasons Kudat was chosen for this study 
because the location is accessible by road transport for rapid transfer of samples to the 

laboratory. 

In this current study, a cross sectional study has been conducted in six 
different rural schools in Kudat involving 300 schoolchildren. Prior to that, letters of 

permission to schools' principals were distributed to each school after approval by 

Ministry of Education and Kudat District Education Office. A short briefing and 
distribution of consent letters attached with the questionnaires were given to dass 

teachers and parents / guardians involved. The participants were chosen according to 

the consent form returned to researcher. As a result, only participants who agreed to 

participate were included in the study. 

The sampling technique used in the study is simple random sampling among 

schoolchildren aged from 8 to 10 years old. Demographic, socio-economic, nutritional 

status and knowledge, attitude and practice towards IDA data were collected using 

validated questionnaires. The questionnaires have been modified to fit the population. 
To determine IDA status, haemoglobin concentrations, full blood count, serum iron 

(SI), serum ferritin (SF) and total iron binding capacity (TIBC) were measured. Stools 

were taken and analysed using direct smear stool techniques to detect the presence of 
helminths egg. 

1.3 PROBLEM STATEMENTS 

According to Saloojee and Pettifor (2001) in their studies, 20 percent to 50 percent of 
the world's population is suffering from iron deficiency. The World Health Organization 

(WHO) estimates that over two billion people across the world including Malaysia are 
affected with anaemia. On average, fifty percent of the anaemia cases globally 
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occurred due to IDA. Globally, 841,000 deaths and 35,057,000 disability-adjusted life 

year (DALY) are attributable to IDA (Stoltzfus R], Mullany L, & RE., 2004). However, 

even there are many studies regarding iron deficiency anaemia, the health 

consequences of the disease remain as a subject of research and debate to many 
experts. This is due to a lack of agreement about the nature and magnitude of the 
health consequences of iron deficiency in populations. 

It has been highlighted that the group most affected to IDA include infants, 

children, women of childbearing age, pregnant and lactating women (WHO, 2008). 

Several studies of IDA have been shown to be an important cause for decreased 

attention span, reduced alertness and learning difficulties in both children and 
adolescent (Gordon, 2003; Pollitt, 1997; Saloojee & Pettifor, 2001). There is vast 
evidence on negative effects of iron deficiency to a child's developing brain from 

studies that have been conducted across the world (Igbal et al., 2015). However, data 

on this subject in Malaysia especially children in Sabah is limited to certain extent. 

Nutritional deficiency is often associated with underprivileged communities with 

poor socio-economic status and soil-transmitted helminths infestation. Prior studies 
revealed that STH infestation was a strong predictor of anaemia and IDA among 

children especially in rural communities. 

The prevalence of IDA recorded as high as 50% among east Asian 

schoolchildren age and 60% among children less than 5 years old (Stoltzfus, 2003). 

Several previous local studies by Al-Mekhlafi et al. (2008) and Ngui et at. (2012), 

demonstrated findings on prevalence of IDA with 34.0% and 16.9% respectively. In a 

most recent similar study conducted in Peninsular Malaysia has shown that the 

prevalence of children with IDA was reported with 7.7% (Halib, Muda, Dam, & 

Mohamed, 2017). 
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1.4 3USTIFICATION OF STUDY 

From the above-mentioned statistics of prevalence of IDA, it has been shown that 

there has been a progressive decline in prevalence from year 2008 to 2017 in 

peninsular Malaysia. However, since there is evidence of anaemia and IDA is highly 

associated with poor communities and low socio-economic conditions, this study 
intended to find out if the current level of prevalence of IDA among rural 
schoolchildren in Sabah is still concerning. Moreover, early detection of IDA may help 

to decrease a large burden of neurodevelopment and cognitive function among 

affected children. Hence, findings of this study may contribute to improve the 

wellbeing of children according to the associated risk factors and benefit as a future 

reference of Ministry of Health, Ministry of Education and Ministry of Rural and 
Regional Development, Malaysia. 

1.5 PURPOSE OF THE STUDY 

The purpose of this study was to determine the prevalence and risk factors of iron 

deficiency anaemia among schoolchildren in rural areas of Kudat, Sabah. 

1.6 RESEARCH QUESTION 

1) What is the prevalence of iron deficiency anaemia among primary 
schoolchildren in rural area of Kudat, Sabah? 

2) What are the risk factors of iron deficiency anaemia among primary 

schoolchildren in rural area of Kudat, Sabah? 
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1.7 HYPOTHESES 

H, 1: IDA is associated with demography, socio-economic condition, nutritional 
status and soil transmitted helminthes exposure. 
Hat: IDA is related to the level of knowledge, attitude and practice towards iron 

among parents/guardians 

1.8 OBJECTIVES OF THE STUDY 

The objectives of the study were to: 

1) To investigate the current prevalence of anaemia due to iron deficiency among 
primary school children. 

2) To determine the possible risk factors that may contribute to IDA among 
schoolchildren population in rural areas of Kudat. 

3) To determine the association between IDA and the level of knowledge, attitude 
and practice towards IDA among the parents/ guardian. 

Overall, socio-economic and demographic status plays significant roles in influencing a 
healthy environment of a population. These factors affect the access and quality of 
food to be served for the family due to the knowledge and education of the parents or 

guardians concerning iron source foods (Soekarjo et al., 2001). Public health services 

and facilities such as proper sanitation and dean water supply with decent housing are 
important to increase the quality of life among rural communities. Hence, this may 
decrease the risk of exposure to intestinal parasitic infections that are prone in low 

hygiene and poor sanitation conditions. 

As IDA is a common treatable condition, it is important to strengthen primary 
healthcare especially in rural areas to determine and treat IDA. This is to prevent its 
further consequences on cognitive abilities among the school children as well as to 
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enhance the quality of life in this population. Findings of this study exposed that more 

attention in rural development especially in community health, education and 
infrastructure are needed. By improving the quality of life includes a betterment of 
family economy, education, sanitation and personal hygiene status and promoting 

consistent nutritional education among the population may help to reduce poverty and 

control IDA. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 BIOLOGY AND PHYSIOLOGY OF IRON 

The role of iron is vital for cellular processes, including cellular respiration, synthesis 

of DNA, RNA and proteins, cell proliferation and differentiation and electron transport 

(WHO, 2005). 

In the body, most iron present in the form of haemoglobin (65.0%), myoglobin 
(10.0%) and other tissues such as iron-containing enzymes called Cytochromes (FAO 

& WHO, 2004). The remaining body iron is stored in the liver, reticuloendothelial 

system and bone marrow. Iron is reversibly stored within liver as ferritin and 
hemosiderin which responsible in iron uptake, transport and storage in the body. Iron 

equilibrium is carefully maintained and regulated to ensure that sufficient iron is 

absorbed to compensate iron losses during metabolic process in the body. Consistent 

errors on maintaining iron equilibrium leads to either iron deficiency or iron overload, 

which may cause siderosis and damage on organs (Conrad & Umbreit, 2000) 
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