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Malnutrition is a severe problem of the Rohingya refugee children in Bangladesh. A cross-sectional study was conducted to assess the determinants of malnutrition of the children (N=500) of Myanmar Rohingya Refugee living in Ukhia, Cox’s Bazar, Bangladesh. The children were measured for height, weight, Mid Upper Arm Circumference (MUAC) and Z-score while their parents were interviewed for the socio-demographic, dietary, sanitation and health information. Results indicated that, the difference between the age of father and mother in Rohingya people was substantially higher (mean 37.3 vs. 26.9 for father and mother, respectively). The gradually increasing trend of the age of father and mother was significantly associated with similar propensity of the MUAC score of the children. As the status of nutrition improved from Severe Acute Malnourished (SAM) to Normal, there was a subsequent fall off for the parity score of mother exhibiting overall best parity at 4.9. Similarly, chronological drop off in the family size evolved surprisingly better nutritional status of the children measured in terms of MUAC. Similar to age of the parents, progression in the expanding trends of the age, height and weight of the children, gradually ruled out their susceptibility towards malnutrition. Better educational qualification of the parents, vividly precipitated improved MUAC score in the children. There was a strong and positive significant relationship between father and mother age (r=0.81; P<0.05), parity and mother age (r=0.77; P<0.05), parity and family size (r=0.89; P<0.05) and child age and height (r=0.84; P<0.05). The Rohingya children who used to put on clean dress, bath regularly, cut nail properly, have footwear and tooth brush exhibited markedly better (P<0.001) MUAC score compared to those children who did not have those full practices. Similarly, children having practice of hand wash prior to eat, habit of not eating from floor and use of drinking water from the tube well had improved MUAC score compared to those who ignored them. Use of sanitary latrine compared to throwing feces in the hole or letting it open was tightly pertinent to better MUAC score. Frequency of 7-8 times breastfeeding a day deliberately pushed forward elevated MUAC. In all respects, normal children pursued the highest MUAC score compared to Moderate Acute Malnourished (MAM) or SAM. Therefore, better hygiene, sanitation, immunization, nutrition and health practices are recommended to boost up nutrition status of the Rohingya refugee children. 


Keywords: Bangladesh, Height, Malnutrition, MUAC, Rohingya, Z-score
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[bookmark: _Toc20983997][bookmark: _Toc25600424]Chapter I: Introduction

The nutritional status of the children is a reflection of their overall health (Bidlack, 2013). Malnutrition refers to getting too little or too much of certain nutrients which can lead to serious health issues including stunted growth (Emanuella et al., 2018), eye problem (Motbainor and Taye, 2019), diabetes (Vinicius et al., 2011) and heart disease (Osmond and Barker, 2000). Malnutrition is marked by a deficiency of energy, essential proteins, fats, vitamins and minerals in a diet (Kemmer et al., 2003; Luxemburger et al., 2003; Abudayya et al., 2007). Over 10 million children aged less than five years die annually from preventable and treatable illnesses and almost all of these deaths occur in poor countries (WHO, 2002). Currently, 195 million under-5 children are affected by malnutrition and 90% of them live in sub-Saharan Africa and South Asia. Out of 195 million, at least 20 million children suffer from severe acute malnutrition and 175 million are undernourished (Albelti et al., 2006).

The issue of forced migration is of global concern today (Ullah, 2011). The world is witnessing the largest number and magnitude of the exodus since the second world war (Smith, 1995). Millions of people flee from their homelands in various Asian and African countries and seek shelter in other countries (Abrar, 1994). They become desperate enough to embark on a journey they don’t know the outcome. Thousands of people dare to cross perilous oceans and rivers in the hope of mere survival. Many of them do not even live to see the end of their journey, while some of them face a worse fate as they fall victim to human trafficking (Devitt, 2011). This refugee crisis is becoming more and more crucial in context of Bangladesh owing to the frequent and intensified conflicts in the neighboring country Myanmar. Due to recent outbreaks of military massacres in the Rakhine state of Myanmar, thousands of Rohingyas are pouring into Bangladesh every day (Ahmed, 2010; MSF, 2010). 

The Rohingya people are a stateless Indo-Aryan ethnic group who reside in Rakhine State, Myanmar and now considered as refugee in Bangladesh. Refugees, most of the time are forced to flee leaving a major portion of their assets behind (Feeny, 2001). Even if they find asylum in other countries, a lack of work permit and limited options in the labor market in the host community shrink the chances of achieving their financial stability and education except minimum access to religious/informal schools organized by United Nations High Commissioner for Refugees UNHCR and other non-governmental agencies (UNHCR, 2007). As a result, the refugees lack access to markets and are unable to afford nutritious foods which make them vulnerable to food insecurity and malnutrition (WFP, 2013). 

[bookmark: _Toc20983998][bookmark: _Toc25600425]1.1 Rationale of the study 

Though Bangladesh has improved over few indicators regarding health and nutrition of the under-5 children but still refugee people are discriminated because still now they are responsible by UNHCR. Additionally, they have many traditional beliefs (e.g. They don’t want to feed the colostrum because they think it will disturb the stomach of the neonatal) and misconceptions (e.g. Iron folic acid intake makes the fetus larger than the normal required size) that are related to eating behavior and health issues, mainly because of lack of education. 

Very few accessible studies have been done regarding health issues of refugee people. Moreover, these works do not cover all the areas of health and nutritional status of under-5 children of the refugee people. Children are the more vulnerable group but no systematic research, has so far been conducted on the health behavior and nutritional status among the refugee Rohingya people in Cox’s Bazar district as this is a recent issue.

This study, therefore, aims to facilitate the visibility of this community to policy makers, NGO workers and donors for increasing their understanding of the main causes of malnutrition and the ways to improve the health and nutritional status of the under-5 children of the forcibly displaced Rohingya refugee people in Bangladesh.

[bookmark: _Toc20983999][bookmark: _Toc25600426]1.2 General objective

Observe the overall determinants associated with child malnutrition of the  Rohingya refugee people in the selected areas of Cox’s Bazar.

1.3 [bookmark: _Toc20984000][bookmark: _Toc25600427]Specific objectives 

1.3.1 To measure the anthropometry of Rohingya children in Cox’s Bazar.
1.3.2 To assess the hygiene and sanitation practices in the Rohingya camp.
1.3.3 To evaluate the nutritional status of the Rohingya children.
1.3.4 [bookmark: _Toc20984001]To assess the health status of the Rohingya children.



[bookmark: _Toc25600428]Chapter II: Review of Literature

Very few researches have health reflected the problems of Rohingya people in Bangladesh. This thesis attempts to present some literature related to the research previously conducted in Bangladesh as well as in other countries of the world. Therefore, the aim of this paper is to analyze the nutrition status and health behavior of under-5 year children of Rohingya people in Bangladesh.

[bookmark: _Toc20984002][bookmark: _Toc25600429]2.1 Malnutrition 

Malnutrition is a condition that results from eating a diet in which one or more nutrients are either not enough or are too much such that the diet causes health problems (UNICEF, 2010). It may involve calories, protein, vitamins or minerals (UNICEF, 2010). Not enough nutrients are called undernutrition or under- nourishment while too much is called over nutrition (Young, 2012). Malnutrition is often used to specifically refer to undernutrition where an individual is not getting enough calories, protein, or micronutrients (Manoj and Ashutosh, 2011; Young, 2012). Undernourishment is most often due to not enough high-quality food being available to eat (WHO, 2014). This is often related to high food prices and poverty (UNICEF, 2010; WHO, 2014).  A lack of breastfeeding may contribute, as may a number of infectious diseases, e.g., gastroenteritis, pneumonia, malaria, and measles, may increase nutrient requirements (WHO, 2014). 

[bookmark: _Toc20984003][bookmark: _Toc25600430]2.2 Types of malnutrition

There are two main types of undernutrition: protein-energy malnutrition and dietary deficiencies (Manoj and Ashutosh, 2011). Protein-energy malnutrition has two severe forms: marasmus (a lack of protein and calories) and kwashiorkor (a lack of just protein) (Young, 2012). Common micronutrient deficiencies include: a lack of iron, iodine, and vitamin A (Young, 2012). Malnutrition can be divided into two different types, SAM and MAM. SAM refers to children with severe acute malnutrition. MAM refers to moderate acute malnutrition (Sathish et al., 2014). However, the term malnutrition is commonly used to refer to undernutrition only (Nikolaos, 2011). 
[bookmark: _Toc20984004][bookmark: _Toc25600431]2.3 Driving factors of malnutrition

Major causes of malnutrition include poverty and food prices, dietary practices and agricultural productivity, with many individual cases being a mixture of several factors. Clinical malnutrition, such as cachexia, is also a major burden in developed countries. Various scales of analysis also have to be considered in order to determine the sociopolitical causes of malnutrition. For example, the population of a community that is within poor governments, may be at risk if the area lacks health-related services, but on a smaller scale certain households or individuals may be at an even higher risk due to differences in income levels, access to land, or levels of education (Fotso and Kuate, 2005). UNICEF conceptual framework of causes of malnutrition (UNICEF, 1997) is given in Figure 2.1.

[image: C:\Users\moshfequa.khan\Desktop\malnutrition1.png]
[bookmark: _Toc20982679][bookmark: _Toc21340425]
Figure 2.1 Driving factors of malnourishment

[bookmark: _Toc25600432]2.3.1 Diseases

Malnutrition can be a consequence of health issues such as gastroenteritis or chronic illness (Mandell et al., 2010), especially the HIV/AIDS pandemic (Baro and Deubel, 2006). Diarrhea and other infections can cause malnutrition through decreased nutrient absorption, decreased intake of food, increased metabolic requirements, and direct nutrient loss (Musaiger et al., 2011). Parasite infections, in particular intestinal worm infections (helminthiasis) can also lead to malnutrition (Musaiger et al., 2011). A prime cause of diarrhea and intestinal worm infections in children in developing countries is lack of sanitation and hygiene.

[bookmark: _Toc25600433]2.3.2 Dietary practices 

A lack of adequate breastfeeding leads to malnutrition in infants and children, associated with the deaths of an estimated one million children annually. Illegal advertising of breast milk substitutes contributed to malnutrition and continued three decades after its 1981 prohibition under the WHO International Code of Marketing Breast Milk Substitutes (Brady, 2012).

[bookmark: _Toc25600434]2.3.3 Poverty and food prices

In Bangladesh, poor socioeconomic position was associated with chronic malnutrition since it inhibits purchase of nutritious foods such as milk, meat, poultry, and fruits (Khan and Kraemer, 2009). As much as food shortages may be a contributing factor to malnutrition in countries with lack of technology, the FAO (Food and Agriculture Organization) has estimated that eighty percent of malnourished children living in the developing world live in countries that produce food surpluses (Gardner and Halweil, 2000). 

[bookmark: _Toc25600435]2.3.4 Breastfeeding

Lack of breastfeeding is another cause of malnutrition. As of 2016 is estimated that about 823,000 deaths of children less than five years old could be prevented globally per year through more widespread breastfeeding (Victora et al., 2016). In addition to reducing infant death, breast milk feeding provides an important source of micronutrients, clinically proven to booster the immune system of children and provide long-term defenses against non-communicable and allergic diseases (Lessen and Kavanagh, 2015).


[bookmark: _Toc20984005][bookmark: _Toc25600436]2.4 Consequence of malnourishment

The United Nations estimated that there are 804 million undernourished people in the world in 2016 (Table 2.1) UN's definition of 'undernourishment', where it refers to insufficient consumption of raw calories, and so does not necessarily include people who lack micro nutrients (FAO, 2019). The undernourishment occurred despite the world's farmers producing enough food to feed around 12 billion people – almost double the current world population (FAO. 2017).

[bookmark: _Toc20982280][bookmark: _Toc21340269][bookmark: _Toc21340361]Table 2.1 Number of globally undernourished children 

	Year
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016

	No. (million)
	945
	911
	877
	855
	840
	821
	813
	806
	795
	784
	784
	804

	Percentage
	14.5%
	13.8
	13.1
	12.6
	12.2
	11.8
	11.5
	11.3
	11.0
	10.7
	10.6
	10.8



[bookmark: _Toc20984006][bookmark: _Toc25600437]2.5 Measurement parameters

[bookmark: _Toc25600438]2.5.1 Mid upper arm circumference (MUAC) 

The elaboration form of MUAC is Mid Upper Arm Circumference. The mid upper arm circumference can be an objective confirmation of the clinical observation of thinness or fatness. The major determinants of MUAC are muscle and sub-cutaneous fat. MUAC is less affected than height and weight based index (e.g., Body Mass Index is influenced by accumulation of fluids, i.e., oedema and ascites). Thus, MUAC is a good predictor of malnutrition (Dasgupta et al., 2010). MUAC is recommended for use between six and fifty-nine months of age and for assessing acute energy deficiency in adult during famine. MUAC predicted death in children better than any other anthropometry indicator (WHO, 2002).

[bookmark: _Toc25600439]2.5.2 Z- Score

Z-score is the number of standard deviations from the mean a data point. Technically it’s a measure of how many standard deviations below or above the population mean a raw score is. A z-score is also known as a standard score and it can be placed on a normal distribution curve. Z-scores range from -3 standard deviations (which would fall to the far left of the normal distribution curve) up to +3 standard deviations (which would fall to the far right of the normal distribution curve). In order to use a Z-score, need to know the mean μ and also the population standard deviation σ. Z-score is the most appropriate description of malnutrition, health and nutrition centers have been in practice reluctant to adopt its use for individual assessment (WHO, 1995).

[bookmark: _Toc20984007][bookmark: _Toc25600440]2.6 Food insecurity and malnutrition in refugee situation

A high proportion (more than 90%) of refugees faces food insecurity in Australia. Inadequate access to jobs, social services and financial aid by the government results in increased vulnerability to food insecurity (McKay and Dunn, 2015). The food insecurity condition of Ethiopia has further deteriorated because of the mass exodus of asylum seekers from South Sudan and Somalia. Ethiopia provides refuge to about 700000 people (Nkunzimana et al., 2016). As of August 2013, the nutrition situation in this camp can be summarized as follows: 

	Indicator
	Prevalence ( % ) 
	Lower boundary
	Upper boundary
	Confidence interval (%)
	Categorization 

	GAM1
	3.9
	2.5
	5.9
	95
	Acceptable 

	Stunting 
	46.8
	42.5
	51.1
	95
	Critical 

	Underweight 
	15.2
	12.3
	18.5
	95
	Poor 


1Global Acute Malnutrition

By the end of 2014, 59.5 million persons faced forced migration due to oppression, war, violence or desecrations of human rights. The top 3 countries of origin were Syrian Arab Republic, Afghanistan and Somalia, accounting for more than half of the global refugees. Turkey hosted the highest number of asylum seekers followed by Pakistan, Lebanon, Iran, Ethiopia and Jordan. About 25 percent of the refugees found shelter in the least developed countries (World at war, 2015). 

In 2015, the Syrian Arab Republic produced more than half of the new refugees. Other countries of origin include Afghanistan, Burundi and South Sudan Global Trends Forced Displacement in 2015, 2016. Jordan has been the refuge of more than half a million of Syrians for a long time. Due to the prolonged nature of the emergency, Jordan is now facing food insecurity along with disruption in several aspects such as livelihoods, health and organization (FAO, 2014). For children of Syrian refugee anemia prevalence was the highest Za‘atri camp in Jordan was (48.4 %).  



[bookmark: _Toc20982680][bookmark: _Toc21340426]Figure 2.2 Global comparison of Rohingya children (<5 years) with other refugee children across the world

The nutritional status (Wasting) of refugee children of Bangladesh are poor. In this figure wasting rate is very high in Rohingya refugee children than other refugee children like Iraqi, Somalia and Syrian (Abudayya et al., 2007). 

[bookmark: _Toc20984008][bookmark: _Toc25600441]2.7 Health and nutritional status of the refugee

In Bangladesh there are limited published papers conducted on health or nutritional status of under-5 children of Rohingya community and very few of them conducted on health status of Rohingya people (Smith, 1995; Ullah, 2011). The general health status of refugees in various countries is reported to be poor with malnutrition being the major health problem due to lack of access to sufficient food and nutrient intakes (Luxemburger et al., 2003; Kemmer et al., 2003; Abudayya et al., 2007). Other health problems among refugees include mental illnesses, intestinal parasites, hepatitis B, tuberculosis, diarrhea, malaria and anemia (Osmond and Barker, 2000). Infants and young children are often the earliest and most frequent victims of violence, disease, and malnutrition which accompany population displacement and refugee outflows (Devitt, 2011).

[bookmark: _Toc20984009][bookmark: _Toc25600442]2.8 Similar studies conducted elsewhere

A study conducted in Bangladesh about factors causing malnutrition among under five children (Rayhan and Khan, 2000). This study investigated differential impact of socio-economic environmental and health related factors on nutritional status among under five children in Bangladesh. The analysis revealed that 45 percent of the children under five were suffering from chronic malnutrition, 10.5 percent were acutely malnourished and 48 percent had under-weight problem. The main contributing factors of malnutrition were found to be previous birth interval, size at birth, mothers body mass index at birth and parents. Another study conducted in Ethiopia about risk factors for Severe Acute Malnutrition (SAM) in children under the age of five (Amsalu and Tigabu, 2008). The findings of this study confirmed the association of severe acute malnutrition with inappropriate child feeding practices.  

[bookmark: _Toc20984010][bookmark: _Toc25600443]2.9 Identification of research gap

In Bangladesh there are several studies about the factors causing malnutrition and their health and nutritional status of under five children (Ahmed, 2010). In those studies, the malnutrition factors are education, medical care, socio-economic condition, mother health status, hygiene practice, knowledge about balanced diet, breastfeeding and complementary feeding practices (Smith and Hadded, 2000). The issue of forced migration and refugee is of global concern today but there was no published data about their health and nutritional status and the factors effect malnutrition (Ullah, 2011). From this perspective, it appears, there is a clear research gap for finding the actual determinants of malnutrition of the Rohingya refugee children.
[bookmark: _Toc20984011]

[bookmark: _Toc25600444]Chapter III: Materials and Methods

[bookmark: _Toc20984012][bookmark: _Toc25600445]3.1 Study area 

The study was conducted at Jamtoli camp in the Ukhiya upazila of Cox’s Bazar district. Jamtoli is the biggest camp with highest population that’s why we choose it for study purpose. The Jamtoli camp (Latitude 21°09′22″ N and Longitude 92°08′22″ E) located in the south-eastern part of the Ukhia upazila was selected for the study. During the study period, the average ambient temperature of the study area was 32.5C, humidity 78.0%, precipitation 0.0% and wind speed was 13 km/h.
[bookmark: _Toc20984013][image: C:\Users\moshfequa.khan\Desktop\thesis\thesis pic\1226564-190108_cox_bazar_reference_map_with_pop_id0225.png]Figure 3.1 Map of the study area


[bookmark: _Toc25600446]3.2 Study design and period

A cross sectional study was conducted during July 2018 to February 2019 of children of Myanmar up to 5 years at Jamtoli camp, Ukhia, Cox’s Bazar.

[bookmark: _Toc20984014][bookmark: _Toc25600447]3.3 Population 

All the children (up to 59 months) living in Ukhia, Cox’s Bazar except Jamtoli camp were considered as reference population. All children (up to 59 months) of the Rohingya refugee living only in the Jamtoli camp in Ukhia, Cox’s Bazar was considered as source population.
 
[bookmark: _Toc20984015][bookmark: _Toc25600448]3.4 Sampling frame

A sample frame of 4000 households was constructed based on following predetermined criteria: 

· The household must belong to Rohingya.
· Father and mother must be present in the family.
· The family must have at least one child up to 5 years.
· The family is willingly interested to participate the interview.
· Family size must be within 3 to 20. 
 
[bookmark: _Toc20984016][bookmark: _Toc25600449]3.5 Sample size calculation and study population

The sample size for the study was determined by using the following formula (Kadam and Bhalerao, 2010):
n = 
Where,  
n= required sample size; z= confidence interval 95% = 1.96 
p= prevalence of malnutrition among Rohingya children= 11% (Emergency Nutrition Assessment Round-3, 2018)
m= margin of error at 2.75%  
Therefore,   
n=  ≈ 496

The sample size was further increased by 1% to account for contingencies such as non-response or recording error. Thus the total sample size was 500 (N + 1% = 496 + (496×0.01) = 500). The households to be interviewed were identified by walking door to door from the entrance to the end of the camp until the target sample size was reached. A structured questionnaire containing both open and close ended questions were developed to collect required information of the households.

[bookmark: _Toc20984017][bookmark: _Toc25600450]3.6 Study parameter

The anthropometry, socio-economic and demographic characteristics, hygiene, sanitation, nutrition, health and behavioral practices of the households in the Rohingya camp were studied. 

[bookmark: _Toc20984018][bookmark: _Toc25600451]3.7 Ethical issue

Ethical guidelines of the Declaration of Helsinki IV, 2001 were followed for the study. Ethical approval was obtained from the nutrition and health partner NGO who worked in that camp to take care of them. Written consent of each respondent was taken before interview. The questionnaire was designed considering the privacy of the subject. The respondent’s personal information was kept confidential. 

[bookmark: _Toc20984019][bookmark: _Toc25600452]3.8 Data collection tool

A structured questionnaire (Appendix I) was used for collection of anthropometric, demographic, dietary, health, nutrition, hygiene and sanitation related data. Child Height Board and Weight scale were used for the measurement of child height (Appendix II, III) and weight. Mid Upper Arm Circumference (MUAC) tape was used for the measurement of MUAC (Appendix IV) (WHO, 2006). The Z-score was calculated using standard charts (Appendix VII) (WHO, 2006).
[bookmark: _Toc20984020][bookmark: _Toc25600453]3.9 Data collection

The primary data were collected by myself in a face to face interview. The secondary data related to MUAC and Z-score were calculated from WHO Standard Charts (WHO, 2006). The questionnaire was pretested in zones outside the sampling area and re-examined on the premise of feedback (Tinson et al., 2008). After the pilot test, the questionnaire was validated with the real situation to ensure reliability of the study. 

[bookmark: _Toc25600454]3.10 Calculation of mid upper arm circumference (MUAC)

Mid Upper Arm Circumference is the circumference of the left upper arm and is measured at the mid-point between the tip of the shoulder and elbow. Procedure to measure MUAC (Appendix IV), (WHO, 2006) is as follows: (a) Bend the left arm, find and mark with a pen in the olecranon process and acromion (b) Mark the mid-point between these two marks (c) with the arm hanging straight down, wrap a MUAC tape around the arm at the midpoint mark (d) Measure to the nearest 1 mm. 

[bookmark: _Toc25600455]3.11 Calculation of Z-score

There are three ways of measuring z-score such as height-for-age, weight-for-age and weight-for-height (WHO, 2006). In this study we used weight-for-height z-score (WHO, 2006). At first child weight was measured (kg) with SECA weight scale and then child height was measured in cm by height board. After collecting height and weight, Z-score was calculated by WHO Child Growth Standard (Appendix VII) (WHO Multicentre Growth, 2006). 

[bookmark: _Toc25600456]3.12 Measurement of body weight

A seca scale (WHO, 2006) was used to determine the body weight of the study respondents. The scale was placed on an even floor to reduce bias. Children were weighed with light underclothes without shoes. Children stood upright in the middle of the scale, facing the field worker and looking straight ahead. They stood with feet flat and slightly apart until the measurement was recorded on the questionnaire. If the 
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child could not stand up, then at first mother stood on the weight scale and then the weight scale point was set up on 0.00 mood. After that mother held up the child and then child was weighted. The scale was calibrated to zero reading before each weighing session by the researcher. The weight measurements were taken before breakfast to avoid diurnal variations. 

[bookmark: _Toc25600457]3.13 Measurement of height

A standard wooden height board was used to measure the height of the children. Height was measured, with the child facing the field worker, shoulders relaxed, buttocks and heels touching the board. The child's arms were relaxed at the sides, legs straight and knees together and head in the plane board. Each child's height was taken barefooted. A direct reading of height was recorded to the nearest five millimeters (0.5 cm) and then repeated and the average of the two measurements were recorded. If height was less than 87 cm, then height was taken as length (Appendix II) and if 87 cm or above then it was taken as height (Appendix III) (WHO, 2006).

[bookmark: _Toc25600458]3.14 Measurement of nutrition status

Nutrition status was measured by both MUAC and Z-Scores (WHO, 2006). In this report, child nutrition status indicated as severe acute malnourished (SAM), moderate acute malnourished (MAM) and as well as normal when they met requirements of MUAC and Z-score range (WHO, 2006).

[bookmark: _Toc20984021][bookmark: _Toc25600459]3.15 Data verification

The data set was first checked, scrutinized, cleaned and entered into MS excel file in computer from categorical to the numerical codes. The data was edited to check if there was any discrepancy (blank, double entry, wrong entry). After summarizing the collected data for each of the suggested indicators to answer the question on the objectives of the study, the analysis was preceded according to the plan. 

[bookmark: _Toc20984022][bookmark: _Toc25600460]3.16 Statistical evaluation

Both qualitative and quantitative data were analyzed for descriptive statistics, i.e., mean, median, minimum, maximum and standard error. A flexible generalized linear model (Appendix VI) was constructed considering MUAC score as the principal response variable. The model was as follows:


Yij= µ + Ti + εij
Where:
Yij: The dependent variable (MUAC score)
µ: The overall mean
Ti: The effects of factors (i=1, 2)
εij: The random residual error

Since the sample size per arm was >30 and the main explanatory variables were dichotomous, the ‘Z’-test was used to differentiate the influences of hygiene, sanitation, nutrition, immunization and health factors on MUAC score. The interrelationship among the principal driving factors of malnutrition were determined by using multiple correlation coefficient matrix in STATA (Stata/SE 14.1, Stata Statistical Software, Stata Corporation, College Station, TX, USA). Stat/Transfer (Stat/Transfer 64 Bit, Circle systems, 1001 Fourth Avenue, #3200 Seattle Road, WA 98154) was used to transfer all the data before analysis. The significance of all tests was set at 5% level. 

[bookmark: _Toc20984023][bookmark: _Toc25600461]Chapter IV: Results

[bookmark: _Toc20984024][bookmark: _Toc25600462]4.1 Descriptive statistics 

Age difference between father and mother in Rohingya people was substantially higher (Mean 39.9 vs. 28.3, 36.7 vs. 26.9, 36.7 vs. 25.4 in SAM, MAM and Normal groups, respectively). Age of father and mother was significantly associated with the increasing trends of the MUAC score for the children and the vice versa (Table 4.1). As the status of nutrition improved from SAM to Normal, there was a subsequent fall off for parity score of mother. Similarly, chronological drop off in the family size evolved surprisingly better nutritional status of the children measured in terms of MUAC. Progression in the expanding trends of the age, height and weight of the children, gradually ruled out their susceptibility towards malnutrition and the other ways around. Higher educational qualification of father (Figure 4.1) and mother (Figure 4.2) of the Rohingya people precipitated apparently improved MUAC score in the children. Overall, normal children pursued the highest MUAC score followed by MAM and SAM.
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[bookmark: _Toc21340427][bookmark: _Toc20984025]Figure 4.1 Distribution of MUAC score according to father’s level of education and sex of the Rohingya children (N=500)
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[bookmark: _Toc21340428]
Figure 4.2 Distribution of MUAC score according to mother’s level of education and sex of the Rohingya children (N=500)

[bookmark: _Toc25600463]4.2 Anthropometric factors influencing MUAC score

The progressive trends of the age of the children significantly (P<0.05) converged MUAC score stepping forward SAM to Normal groups followed by MAM (Table 4.1-4.3). Similar to age, height and weight of the children exhibited indicative changes (P<0.05) in their MUAC score. Overall, the MUAC score went of plateau hitting the apex while parity as well as family size was 5 (Figure 4.3 & 4.4).

[bookmark: _Toc20983613][bookmark: _Toc21340322]Table 4.1 Influencing factors of MUAC1 score (N=500) according to nutritional status of the Rohingya children

	Variable
	Nutritional status
	SE4
	P-value

	
	SAM2
	MAM3
	NORMAL
	
	

	Father age
	39.9
	36.7
	36.7
	0.36
	0.374

	Mother age
	28.3
	26.9
	25.4
	0.20
	0.198

	Mother parity
	5.5
	5.1
	3.7
	0.10
	0.634

	Family size
	8.1
	8.2
	6.6
	0.09
	0.068

	Child age
	14.0
	18.1
	21.1
	0.45
	0.002

	Child height
	70.5
	74.7
	76.7
	0.39
	0.002

	Child weight
	6.7
	8.2
	6.6
	0.17
	0.036


1Mid-Upper Arm Circumference; 2Severe Acute Malnourished
3Moderate Acute Malnourished; 4Standard Error

[bookmark: _Toc21340323]Table 4.2 Effects of family size on MUAC score of the Rohingya children (N=500)

	Family size
	MUAC1 score
	SE2
	[95% Conf. Interval]

	3
	116.0
	-
	-
	-

	4
	122.0
	1.02
	120.0
	124.0

	5
	124.3
	1.12
	122.1
	126.5

	6
	123.6
	0.76
	122.1
	125.1

	7
	123.5
	0.67
	122.2
	124.8

	8
	121.6
	0.55
	120.6
	122.7

	9
	122.0
	0.65
	120.7
	123.2

	10
	121.9
	0.83
	120.3
	123.6

	11
	121.1
	1.38
	118.4
	123.8

	12
	121.3
	1.41
	118.6
	124.1

	13
	118.2
	1.18
	115.9
	120.5

	14
	115.8
	1.47
	112.9
	118.7

	15
	114.0
	3.00
	108.1
	119.9

	16
	120.0
	-
	-
	-


1Mid-Upper Arm Circumference; 2Standard Error

[bookmark: _Toc21340324]Table 4.3 Effects of mother’s parity on MUAC score of Rohingya children (N=500)

	No. of parity
	MUAC1 score
	SE2
	[95% Conf. Interval]

	1
	116.0
	-
	-
	-

	2
	122.0
	1.02
	120.0
	124.0

	3
	124.3
	1.12
	122.1
	126.5

	4
	123.6
	0.76
	122.1
	125.1

	5
	123.5
	0.67
	122.2
	124.8

	6
	121.6
	0.55
	120.6
	122.7

	7
	122.0
	0.65
	120.7
	123.2

	8
	121.9
	0.83
	120.3
	123.6

	9
	121.1
	1.38
	118.4
	123.8

	10
	121.3
	1.41
	118.6
	124.1

	11
	118.2
	1.18
	115.9
	120.5

	12
	115.8
	1.47
	112.9
	118.7

	13
	114.0
	3.00
	108.1
	119.9


1Mid-Upper Arm Circumference; 2Standard Error
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[bookmark: _Toc21340429]Figure 4.3 Distribution of MUAC score according to parity and sex of the Rohingya children (N=500)
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[bookmark: _Toc21340430]Figure 4.4 Distribution of MUAC score according to family size and sex of the Rohingya children (N=500)

[bookmark: _Toc20984026][bookmark: _Toc25600464]4.3 Hygiene, sanitation, nutrition and health factors affecting MUAC

Hygiene, sanitation, nutrition, immunization and health factors had substantial impacts (P<0.001) on MUAC score in the study population. It was evident that, children who used to put on clean dress, bath regularly, cut nail properly, have footwear and tooth brush had markedly better (P<0.001) MUAC score compared to those children who did not have full practices (Table 4.4; Figure 4.5). Similarly, children having practice of hand wash prior to eat, habit of not eating from floor and use of drinking water from secured sources, i.e., tube well had improved (P<0.001) MUAC score compared to those who ignored them (Figure 4.6). Use of sanitary latrine compared to throwing feces in the hole or letting it open was tightly in accordance with good (P<0.001) MUAC score (Figure 4.7). Better nutritional status (Figure 4.8) and frequency of 7-8 times breastfeeding a day deliberately pushed forward elevated (P<0.001) MUAC (Figure 4.8 & 4.9). Overall, better nutrition, immunization and health practices boosted up higher (P<0.001) MUAC score in Rohingya children. 

[bookmark: _Toc20983614][bookmark: _Toc21340325]Table 4.4 Hygiene, sanitation, nutrition, immunization and health factors affecting MUAC score in the under-5 Rohingya children

	Variable
	MUAC score (Mean ± SE)
	P-value

	
	Yes
	No
	

	Hygiene factors
	
	
	

	Clean Dress up
	123.5±0.05
	115.5±0.12
	<0.001

	Baby Bath Regularly
	126.3±0.07
	120.2±0.06
	<0.001

	Nail Cutting Regularly
	124.0±0.05
	118.4±0.08
	<0.001

	Use of Footwear
	125.6±0.08
	121.1±0.05
	<0.001

	Use of Tooth Brush
	124.0±0.07
	121.3±0.06
	<0.001

	Sanitation factors
	
	
	

	Hand Washing Prior to Eat
	128.6±0.10
	120.8±0.05
	<0.001

	Eat from Floor
	120.9±0.05
	126.3±0.08
	<0.001

	Source of Water
	119.0±0.10
	123.4±0.05
	<0.001

	Nutrition factors
	
	
	

	Knowledge about Balanced Diet
	125.6±0.08
	121.4±0.05
	<0.001

	Breastfeeding
	121.9±0.06
	120.8±0.08
	<0.001

	Complementary Feeding
	122.9±0.05
	117.4±0.16
	<0.001

	Knowledge of IYCF
	124.0±0.05
	118.8±0.08
	<0.001

	Immunization factors
	
	
	

	BCG
	123.4±0.05
	117.0±0.12
	<0.001

	Health factors
	
	
	

	Skin diseases
	119.9±0.10
	123.2±0.05
	<0.001

	Cold and fever
	120.2±0.07
	123.8±0.06
	<0.001

	Diarrhea
	116.5±0.10
	123.9±0.05
	<0.001
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[bookmark: _Toc21340431]Figure 4.5 Distribution of MUAC score according to use of footwear and sex of the Rohingya children (N=500)
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[bookmark: _Toc21340432]Figure 4.6 Distribution of MUAC score according to use of tube well and sex of the Rohingya children (N=500)
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[bookmark: _Toc21340433]Figure 4.7 Distribution of MUAC score according to disposal type of feces and sex of the Rohingya children (N=500)
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[bookmark: _Toc21340434]Figure 4.8 Distribution of MUAC score according to nutritional status and sex of the Rohingya children (N=500)
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[bookmark: _Toc21340435]Figure 4.9 Distribution of MUAC score according to frequency of breastfeeding and sex of the Rohingya children (N=500)
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[bookmark: _Toc21340436]Figure 4.10 Distribution of MUAC score according prevalence of diarrhea and sex of the Rohingya children (N=500)


[bookmark: _Toc25600465]4.4 Association of the factors affecting MUAC

A multiple correlation coefficient matrix was constructed to determine the relationship between indicators of nutritional status, anthropometric measurements, child age, father and mother age, mother parity and family size (Table 4.5). There was a strong, positive, significant relationship between father and mother age (r=0.81; P<0.05), parity and mother age (r=0.77; P<0.05), parity and family size (r=0.89; P<0.05) and child age and height (r=0.84; P<0.05). On the other hand, there was a negative, significant relationship between z-score and family size (r=-0.38; P<0.05), Z-score and parity (r=-0.32; P<0.05) and MUAC and parity (r=-0.24; P<0.05).
[bookmark: _Toc20983615][bookmark: _Toc21340326]
Table 4.5 Correlation coefficient matrix (N=500) of the factors affecting MUAC and Z-score in the under-5 Rohingya children

	[bookmark: _Toc20984028][bookmark: _Toc20984353][bookmark: _Toc21340864][bookmark: _Toc21375284][bookmark: _Toc21448484][bookmark: _Toc21450577][bookmark: _Toc25599915][bookmark: _Toc25600466]Variable
	FA
	MA
	MP
	FS
	CA
	CW
	CH
	ZS
	MS

	[bookmark: _Toc20984029][bookmark: _Toc20984354][bookmark: _Toc21340865][bookmark: _Toc21375285][bookmark: _Toc21448485][bookmark: _Toc21450578][bookmark: _Toc25599916][bookmark: _Toc25600467]Father age (FA)
	[bookmark: _Toc20984030][bookmark: _Toc20984355][bookmark: _Toc21340866][bookmark: _Toc21375286][bookmark: _Toc21448486][bookmark: _Toc21450579][bookmark: _Toc25599917][bookmark: _Toc25600468]1
	
	
	
	
	
	
	
	

	[bookmark: _Toc20984031][bookmark: _Toc20984356][bookmark: _Toc21340867][bookmark: _Toc21375287][bookmark: _Toc21448487][bookmark: _Toc21450580][bookmark: _Toc25599918][bookmark: _Toc25600469]Mother age (MA)
	[bookmark: _Toc20984032][bookmark: _Toc20984357][bookmark: _Toc21340868][bookmark: _Toc21375288][bookmark: _Toc21448488][bookmark: _Toc21450581][bookmark: _Toc25599919][bookmark: _Toc25600470]0.81*
	[bookmark: _Toc20984033][bookmark: _Toc20984358][bookmark: _Toc21340869][bookmark: _Toc21375289][bookmark: _Toc21448489][bookmark: _Toc21450582][bookmark: _Toc25599920][bookmark: _Toc25600471]1
	
	
	
	
	
	
	

	[bookmark: _Toc20984034][bookmark: _Toc20984359][bookmark: _Toc21340870][bookmark: _Toc21375290][bookmark: _Toc21448490][bookmark: _Toc21450583][bookmark: _Toc25599921][bookmark: _Toc25600472]Mother parity (MP)
	[bookmark: _Toc20984035][bookmark: _Toc20984360][bookmark: _Toc21340871][bookmark: _Toc21375291][bookmark: _Toc21448491][bookmark: _Toc21450584][bookmark: _Toc25599922][bookmark: _Toc25600473]0.61*
	[bookmark: _Toc20984036][bookmark: _Toc20984361][bookmark: _Toc21340872][bookmark: _Toc21375292][bookmark: _Toc21448492][bookmark: _Toc21450585][bookmark: _Toc25599923][bookmark: _Toc25600474]0.77*
	[bookmark: _Toc20984037][bookmark: _Toc20984362][bookmark: _Toc21340873][bookmark: _Toc21375293][bookmark: _Toc21448493][bookmark: _Toc21450586][bookmark: _Toc25599924][bookmark: _Toc25600475]1
	
	
	
	
	
	

	[bookmark: _Toc20984038][bookmark: _Toc20984363][bookmark: _Toc21340874][bookmark: _Toc21375294][bookmark: _Toc21448494][bookmark: _Toc21450587][bookmark: _Toc25599925][bookmark: _Toc25600476]Family size (FS)
	[bookmark: _Toc20984039][bookmark: _Toc20984364][bookmark: _Toc21340875][bookmark: _Toc21375295][bookmark: _Toc21448495][bookmark: _Toc21450588][bookmark: _Toc25599926][bookmark: _Toc25600477]0.46*
	[bookmark: _Toc20984040][bookmark: _Toc20984365][bookmark: _Toc21340876][bookmark: _Toc21375296][bookmark: _Toc21448496][bookmark: _Toc21450589][bookmark: _Toc25599927][bookmark: _Toc25600478]0.64*
	[bookmark: _Toc20984041][bookmark: _Toc20984366][bookmark: _Toc21340877][bookmark: _Toc21375297][bookmark: _Toc21448497][bookmark: _Toc21450590][bookmark: _Toc25599928][bookmark: _Toc25600479]0.89*
	[bookmark: _Toc20984042][bookmark: _Toc20984367][bookmark: _Toc21340878][bookmark: _Toc21375298][bookmark: _Toc21448498][bookmark: _Toc21450591][bookmark: _Toc25599929][bookmark: _Toc25600480]1
	
	
	
	
	

	[bookmark: _Toc20984043][bookmark: _Toc20984368][bookmark: _Toc21340879][bookmark: _Toc21375299][bookmark: _Toc21448499][bookmark: _Toc21450592][bookmark: _Toc25599930][bookmark: _Toc25600481]Child age (CA)
	[bookmark: _Toc20984044][bookmark: _Toc20984369][bookmark: _Toc21340880][bookmark: _Toc21375300][bookmark: _Toc21448500][bookmark: _Toc21450593][bookmark: _Toc25599931][bookmark: _Toc25600482]0.10*
	[bookmark: _Toc20984045][bookmark: _Toc20984370][bookmark: _Toc21340881][bookmark: _Toc21375301][bookmark: _Toc21448501][bookmark: _Toc21450594][bookmark: _Toc25599932][bookmark: _Toc25600483]0.12*
	[bookmark: _Toc20984046][bookmark: _Toc20984371][bookmark: _Toc21340882][bookmark: _Toc21375302][bookmark: _Toc21448502][bookmark: _Toc21450595][bookmark: _Toc25599933][bookmark: _Toc25600484]-0.04
	[bookmark: _Toc20984047][bookmark: _Toc20984372][bookmark: _Toc21340883][bookmark: _Toc21375303][bookmark: _Toc21448503][bookmark: _Toc21450596][bookmark: _Toc25599934][bookmark: _Toc25600485]0.06
	[bookmark: _Toc20984048][bookmark: _Toc20984373][bookmark: _Toc21340884][bookmark: _Toc21375304][bookmark: _Toc21448504][bookmark: _Toc21450597][bookmark: _Toc25599935][bookmark: _Toc25600486]1
	
	
	
	

	[bookmark: _Toc20984049][bookmark: _Toc20984374][bookmark: _Toc21340885][bookmark: _Toc21375305][bookmark: _Toc21448505][bookmark: _Toc21450598][bookmark: _Toc25599936][bookmark: _Toc25600487]Child weight (CW)
	[bookmark: _Toc20984050][bookmark: _Toc20984375][bookmark: _Toc21340886][bookmark: _Toc21375306][bookmark: _Toc21448506][bookmark: _Toc21450599][bookmark: _Toc25599937][bookmark: _Toc25600488]-0.01
	[bookmark: _Toc20984051][bookmark: _Toc20984376][bookmark: _Toc21340887][bookmark: _Toc21375307][bookmark: _Toc21448507][bookmark: _Toc21450600][bookmark: _Toc25599938][bookmark: _Toc25600489]-0.02
	[bookmark: _Toc20984052][bookmark: _Toc20984377][bookmark: _Toc21340888][bookmark: _Toc21375308][bookmark: _Toc21448508][bookmark: _Toc21450601][bookmark: _Toc25599939][bookmark: _Toc25600490]-0.09
	[bookmark: _Toc20984053][bookmark: _Toc20984378][bookmark: _Toc21340889][bookmark: _Toc21375309][bookmark: _Toc21448509][bookmark: _Toc21450602][bookmark: _Toc25599940][bookmark: _Toc25600491]-0.04
	[bookmark: _Toc20984054][bookmark: _Toc20984379][bookmark: _Toc21340890][bookmark: _Toc21375310][bookmark: _Toc21448510][bookmark: _Toc21450603][bookmark: _Toc25599941][bookmark: _Toc25600492]0.38*
	[bookmark: _Toc20984055][bookmark: _Toc20984380][bookmark: _Toc21340891][bookmark: _Toc21375311][bookmark: _Toc21448511][bookmark: _Toc21450604][bookmark: _Toc25599942][bookmark: _Toc25600493]1
	
	
	

	[bookmark: _Toc20984056][bookmark: _Toc20984381][bookmark: _Toc21340892][bookmark: _Toc21375312][bookmark: _Toc21448512][bookmark: _Toc21450605][bookmark: _Toc25599943][bookmark: _Toc25600494]Child height (CH)
	[bookmark: _Toc20984057][bookmark: _Toc20984382][bookmark: _Toc21340893][bookmark: _Toc21375313][bookmark: _Toc21448513][bookmark: _Toc21450606][bookmark: _Toc25599944][bookmark: _Toc25600495]0.03
	[bookmark: _Toc20984058][bookmark: _Toc20984383][bookmark: _Toc21340894][bookmark: _Toc21375314][bookmark: _Toc21448514][bookmark: _Toc21450607][bookmark: _Toc25599945][bookmark: _Toc25600496]0.05
	[bookmark: _Toc20984059][bookmark: _Toc20984384][bookmark: _Toc21340895][bookmark: _Toc21375315][bookmark: _Toc21448515][bookmark: _Toc21450608][bookmark: _Toc25599946][bookmark: _Toc25600497]-0.06
	[bookmark: _Toc20984060][bookmark: _Toc20984385][bookmark: _Toc21340896][bookmark: _Toc21375316][bookmark: _Toc21448516][bookmark: _Toc21450609][bookmark: _Toc25599947][bookmark: _Toc25600498]0.04
	[bookmark: _Toc20984061][bookmark: _Toc20984386][bookmark: _Toc21340897][bookmark: _Toc21375317][bookmark: _Toc21448517][bookmark: _Toc21450610][bookmark: _Toc25599948][bookmark: _Toc25600499]0.84*
	[bookmark: _Toc20984062][bookmark: _Toc20984387][bookmark: _Toc21340898][bookmark: _Toc21375318][bookmark: _Toc21448518][bookmark: _Toc21450611][bookmark: _Toc25599949][bookmark: _Toc25600500]0.42*
	[bookmark: _Toc20984063][bookmark: _Toc20984388][bookmark: _Toc21340899][bookmark: _Toc21375319][bookmark: _Toc21448519][bookmark: _Toc21450612][bookmark: _Toc25599950][bookmark: _Toc25600501]1
	
	

	[bookmark: _Toc20984064][bookmark: _Toc20984389][bookmark: _Toc21340900][bookmark: _Toc21375320][bookmark: _Toc21448520][bookmark: _Toc21450613][bookmark: _Toc25599951][bookmark: _Toc25600502]Z-Score (ZS)
	[bookmark: _Toc20984065][bookmark: _Toc20984390][bookmark: _Toc21340901][bookmark: _Toc21375321][bookmark: _Toc21448521][bookmark: _Toc21450614][bookmark: _Toc25599952][bookmark: _Toc25600503]-0.14*
	[bookmark: _Toc20984066][bookmark: _Toc20984391][bookmark: _Toc21340902][bookmark: _Toc21375322][bookmark: _Toc21448522][bookmark: _Toc21450615][bookmark: _Toc25599953][bookmark: _Toc25600504]-0.21*
	[bookmark: _Toc20984067][bookmark: _Toc20984392][bookmark: _Toc21340903][bookmark: _Toc21375323][bookmark: _Toc21448523][bookmark: _Toc21450616][bookmark: _Toc25599954][bookmark: _Toc25600505]-0.32*
	[bookmark: _Toc20984068][bookmark: _Toc20984393][bookmark: _Toc21340904][bookmark: _Toc21375324][bookmark: _Toc21448524][bookmark: _Toc21450617][bookmark: _Toc25599955][bookmark: _Toc25600506]-0.38*
	[bookmark: _Toc20984069][bookmark: _Toc20984394][bookmark: _Toc21340905][bookmark: _Toc21375325][bookmark: _Toc21448525][bookmark: _Toc21450618][bookmark: _Toc25599956][bookmark: _Toc25600507]0.02
	[bookmark: _Toc20984070][bookmark: _Toc20984395][bookmark: _Toc21340906][bookmark: _Toc21375326][bookmark: _Toc21448526][bookmark: _Toc21450619][bookmark: _Toc25599957][bookmark: _Toc25600508]0.11*
	[bookmark: _Toc20984071][bookmark: _Toc20984396][bookmark: _Toc21340907][bookmark: _Toc21375327][bookmark: _Toc21448527][bookmark: _Toc21450620][bookmark: _Toc25599958][bookmark: _Toc25600509]-0.07
	[bookmark: _Toc20984072][bookmark: _Toc20984397][bookmark: _Toc21340908][bookmark: _Toc21375328][bookmark: _Toc21448528][bookmark: _Toc21450621][bookmark: _Toc25599959][bookmark: _Toc25600510]1
	

	[bookmark: _Toc20984073][bookmark: _Toc20984398][bookmark: _Toc21340909][bookmark: _Toc21375329][bookmark: _Toc21448529][bookmark: _Toc21450622][bookmark: _Toc25599960][bookmark: _Toc25600511]MUAC (MS)
	[bookmark: _Toc20984074][bookmark: _Toc20984399][bookmark: _Toc21340910][bookmark: _Toc21375330][bookmark: _Toc21448530][bookmark: _Toc21450623][bookmark: _Toc25599961][bookmark: _Toc25600512]-0.16*
	[bookmark: _Toc20984075][bookmark: _Toc20984400][bookmark: _Toc21340911][bookmark: _Toc21375331][bookmark: _Toc21448531][bookmark: _Toc21450624][bookmark: _Toc25599962][bookmark: _Toc25600513]-0.18*
	[bookmark: _Toc20984076][bookmark: _Toc20984401][bookmark: _Toc21340912][bookmark: _Toc21375332][bookmark: _Toc21448532][bookmark: _Toc21450625][bookmark: _Toc25599963][bookmark: _Toc25600514]-0.24*
	[bookmark: _Toc20984077][bookmark: _Toc20984402][bookmark: _Toc21340913][bookmark: _Toc21375333][bookmark: _Toc21448533][bookmark: _Toc21450626][bookmark: _Toc25599964][bookmark: _Toc25600515]-0.19*
	[bookmark: _Toc20984078][bookmark: _Toc20984403][bookmark: _Toc21340914][bookmark: _Toc21375334][bookmark: _Toc21448534][bookmark: _Toc21450627][bookmark: _Toc25599965][bookmark: _Toc25600516]0.42*
	[bookmark: _Toc20984079][bookmark: _Toc20984404][bookmark: _Toc21340915][bookmark: _Toc21375335][bookmark: _Toc21448535][bookmark: _Toc21450628][bookmark: _Toc25599966][bookmark: _Toc25600517]0.28*
	[bookmark: _Toc20984080][bookmark: _Toc20984405][bookmark: _Toc21340916][bookmark: _Toc21375336][bookmark: _Toc21448536][bookmark: _Toc21450629][bookmark: _Toc25599967][bookmark: _Toc25600518]0.43*
	[bookmark: _Toc20984081][bookmark: _Toc20984406][bookmark: _Toc21340917][bookmark: _Toc21375337][bookmark: _Toc21448537][bookmark: _Toc21450630][bookmark: _Toc25599968][bookmark: _Toc25600519]0.03*
	[bookmark: _Toc20984082][bookmark: _Toc20984407][bookmark: _Toc21340918][bookmark: _Toc21375338][bookmark: _Toc21448538][bookmark: _Toc21450631][bookmark: _Toc25599969][bookmark: _Toc25600520]1




[bookmark: _Toc20984083]

[bookmark: _Toc25600521]Chapter V: Discussion

This study highlights the driving factors of malnutrition of the Rohingya children aged less than 5 years. Anthropometric, socio-economic, demographic, hygiene, sanitation, immunization and health factors associated with malnutrition and their impacts under global perspectives have been discussed in this chapter.

[bookmark: _Toc25600522]5.1 Anthropometric factors influencing MUAC

Studies conducted over the last few years in world indicated that multiple anthropometric factors can affect child nutrition. Mother’s level of education (Demissie and Worku, 2013), low household wealth index (Souza et al., 2012), inadequate purchase power and access issues (Jesmin et al., 2011), low health literacy (Shibulal, 2013) and misconceptions regarding proper nutrition (Asgary et al., 2015) affect child nutrition. In the makeshift camps of Ukhia, most of the living women are less educated and their knowledge of nutrition is very poor which is associated with malnutrition of their children on the present study.

Poor growth rate of children has been associated with insufficient household income (WFP and UNHCR, 2013; Dawson-Hahn et al., 2016), low education level of caregivers (Teng and Zaliah, 2011; WFP and UNHCR, 2013), big household size and large number of children (WFP and UNHCR, 2012), parity and age of the children (Engebretsen et al., 2008). The parents with low level of education cannot ensure proper care of their children which probably leads to the malnutrition of their children (Teng and Zaliah, 2011; WFP and UNHCR, 2013). 

Literacy of mother, in particular mother’s level of education played a highly important role in their own and children's health. Many studies considered the role of mothers' education level on children's nutrition as an effective factor in reducing malnutrition (Ansari et al., 2009; Ramazanpour et al., 2013). Our study also showed that when mother educational background was low then her child was malnourished. A literate mother can effectively utilize scarce resources in adequate for the welfare of the children than an illiterate mother with higher resources does (Yarparvar, 2006). Thus, the effect of women's education on the nutritional status of their children is exerted through their roles as providers of household health and nutrition (Yarparvar, 2006). 

Our study demonstrated that, parity of mother and family size had leading effect on child nutrition. If one mother has lots of children, then nutrition status of them fall day by day because mother cannot take care her children properly (Demissie and Worku, 2013). Large family size induces food insecurity, inadequate care practice, lack of hygiene and sanitation as well as insubstantial health services resulting malnutrition (Shibulal, 2013). It was reported that, family size and mother parity adversely affect child MUAC (Fotso and Kuate, 2006). In addition, age of father and mother highly influenced child nutrition, when mother age increased and father age decreased, then child status was good (Shibulal, 2013). 

[bookmark: _Toc25600523]5.2 Hygiene and sanitation factors affecting MUAC

Nutrition and health are highly associated with hygiene and sanitation (Souza et al., 2012). For children, maintenance of personal hygiene helps improve the quality of their life and longevity (Yarmohamadin et al., 2010). Hygiene, sanitation, nutrition and health are important determinants of malnutrition in the refugee populations (Teng and Zalilah, 2011). Our study illustrated that, clean dress up, regular bath, nail cutting, wearing footwear and tooth brushing habit had positive effect on the health and nutrition status of the children. Similar results were reported elsewhere (Richmond and Kotelchuck, 1984; Smith and Hadded, 2000). 

Pure drinking water reduces the risk of child malnutrition (Yarmohamadin et al., 2010). Therefore, the children having access to tube well water had improved the MUAC score compared to those who did not have. Sources of drinking water is also important for health (Islam et al., 2004). Hygiene practices and sanitation behaviors are another important factor for maintaining good nutrition status (Islam et al., 2004). Our study demonstrated that, use of sanitary latrine compared to throwing in the hole or letting it open was responsible for good MUAC since indiscriminate disposal of feces is an important predisposing factor of child health.

[bookmark: _Toc25600524]5.3 Health and immunization issues affecting MUAC

Diarrheal diseases (Balk et al., 2005), skin diseases (Khajeh and Rrujabian, 2004), worm infestations (Shibulal, 2013) and dental diseases (Khajeh and Rrujabian, 2004) are most commonly associated with poor personal hygiene which lead to the malnutrition (Yarmohamadin et al., 2010). Among children under 5 years old, about 17% of all the deaths occur due to diarrhea and annually at least 1500 million episodes of diarrhea occur in this group and about 4 million children’s death occur due to diarrhea (Onyango and Angienda, 2010). Child malnutrition is highly associated with diarrhea which substantially increases the risk of child mortality (Black et al., 2003). 

Repeated infections in children could be prevented by childhood immunization (Balk et al., 2005; Casapia et al., 2006). Our study highlighted that, Rohingya children with higher immunization score had better growth status. Complete immunization during childhood reduces the risk of getting common childhood infections and infectious diseases (Balk et al., 2005; Casapia et al., 2006). Sickness in children is always associated with loss of appetite and reduced food intake which could lead to significant weight loss. It was reported that, children who had recent fever or diarrhea were more likely to be less MUAC and that children with complete immunization were less likely to be less MUAC (UNICEF, 2010; Hossain et al., 2016).

[bookmark: _Toc25600525]5.4 Nutrition factors affecting MUAC

It was reported that, breastfeeding play crucial role on nutrition of children, if the children were not breastfed in time and frequency then it increases the risk of malnutrition because both are important in breastfeeding (CARE, 2010). It was also reported that, the best IYCF (Infant and Young Child Feeding) practices, i.e., breastfeeding and complementary feeding reduced the risk of malnutrition of the children (WHO, 2002).



[bookmark: _Toc25600526]5.5 Association of the factors affecting MUAC

Our study revealed that, there was a strong relationship between father and mother age and MUAC. When father and mother were in middle age, then child MUAC score was good because when parents are adult and physically strong then they can take care of their children, so we may assume that, the age of father and mother is one kind of driving factors of malnutrition (Shibulal, 2013). Our study showed very good association of parity and family size with child MUAC. When parity and family size increased then child MUAC decreased and malnutrition increased. From this study it is appeared that, parity and family size is one of the root causes of malnutrition (Fotso and Kuate, 2006). On the other hand, when family size and parity increase then Z-score decrease with increased rate of malnutrition (Fotso and Kuate, 2006). 

[bookmark: _Toc20984087][bookmark: _Toc25600527]5.6 Conclusion

Anthropometric, hygiene, sanitation, BCG immunization, nutrition and health issues are the principal determinants of malnutrition of the under-5 children of Rohingya refugee living at Jamtoli camp in Ukhia, Cox’s Bazar, Bangladesh. The malnutrition and their determinants among Rohingya refugee children observed in the present study is alarming which need to be addressed immediately.  

[bookmark: _Toc25600528][bookmark: _Toc20984088]5.7 Limitations 

The MUAC is one of the best parameters of identifying nutrition status, but it is specific to small age, i.e., for 6 to 59 months’ child MUAC range is the same. The Z-score can be calculated as weight-for-height, weight-for-age and height-for-age but we used only weight-for-height Z-score. The sample size used in this study was ok but not to cover wider area may limit the generalization of the study findings to the Rohingya population in other locations of the country. Additionally, some information may be biased, i.e., exact age of the children, frequency of breastfeeding, vaccination record etc. due to language and cultural barriers. The anthropometric measurements are sometimes misleading to reflect the actual health conditions of the children.  Above all, recall biases of respondents are prone to occur due to military massacre and forced displacement of the Rohingya from Myanmar to Bangladesh. 


[bookmark: _Toc25600529]5.8 Recommendations

· Level of education of the Rohingya parents needs to be improved.
· A maximum parity of 5.0 with medium size family (≤5) can be suggested.
· Child age, height and weight should be monitored regularly.
· Hygiene and sanitation programs should be strengthened. 
· Breastfeeding and complementary feeding should be encouraged.
· Deworming and immunization campaigns need to be boost up.  

[bookmark: _Toc25600530]5.9 Future directions

· An extended focus for scaling up the proposed interventions in more locations, and potentially with large scale sample size needs to be conducted.
· Association of reproductive health of Rohingya parents and its subsequent effects on their children could be explored.
· An extended immunization program with broad spectrum vaccines are warranted in the vulnerable zones. 
· Association of blood glucose, haemoglobin, copper, iron, zinc and malnutrition might be investigated.
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Driving Factors of Malnutrition of the Under-5 Children of Forcibly Displaced Myanmar Nations Living in Ukhia, Cox’s Bazar, Bangladesh

	Date:
	I/D:

	Address:
	

	Name of the Recipient (Mother/Caregiver):
	Religion:

	Father Name:
	

	Child Name:
	Child Sex:

	Demographic Questions:

	1. Mother’s Age:

	2. Father’s Age:

	3. Child’s Age:

	4. How many years living in this area:

	5. Number of the family member:

	
	Surroundings Condition Economic information:

	
	1. Last educational status: (Mark properly).

	
	Academic level

	
	No academic background
	Madrasa
	Primary
	Secondary
	Higher Secondary 
	Others

	Child 
	
	
	
	
	
	

	Father
	
	
	
	
	
	

	Mother
	
	
	
	
	
	

	2. What’s the main earning source of your family?
	

	3. Who is the main earner of your family?
	Father/Mother/Both/None

	4. What is the total monthly (Tk.) income of your family?
	

	Marital Information:
	

	1. What is your marital status?
	Married/ Non married/ Divorced / Widow

	2. Are you pregnant?
	Yes/No

	3. How many children you have?
	

	4. Did you ever get abortion?
	Yes/No

	5. When and How?
	

	Nutrition Information:
	

	1. Is your child do breastfeed?
	Yes/No

	2. What is the frequency of BF?
	5 times/ 6 times/ 7 times/ 8 times/ 9 times/ 10 times/ others

	3. Is your child take extra food except breastmilk?
	Yes/No

	4. How many times you feed your child in a day?
	1 time/ 2 time / 3 time / others

	5. What your child eat in last 24 hour?
	

	6. Do you know about food category?
	Yes/No

	7. What you know about food category?
	

	8. Do you take extra nutritious food/ iron supplements?
	Yes/No

	9. Do you know about IYCF?
	Yes/No

	10. How and where you know about IYCF?
	

	11. Do you know about Balanced Diet?
	Yes/No

	12. What you know about Balanced Diet?
	

	Skipping Meals:
	

	1. Do you skip your child meals often?
	Yes/No

	2. If yes, then when?
	Breakfast/Midday food/Lunch/Evening food/Dinner

	3. What are the reasons behind skip meals?
	

	4. Did you ever skip any food because of superstition?
	Yes/No

	5. What was the food and what was the superstition?
	

	Household Cleaning System:
	

	1. What's the resource of your drinking water?               
	Tube well/ Well /Others

	2. Do you boil your drinking water?
	Yes/No

	3. Do you have a toilet in your home?
	Yes/No

	4. How many people use your toilet?
	

	5. How often to clean your toilet?
	Yes/No

	6. Are your child feces open?
	Yes/No

	7. Do you and your child wash your hands before eating?
	Yes/No

	8. Do you and your child wash your hands after coming out from toilet?
	Yes/No

	9. Which material you use for handwashing?
	Soap/Soil/Water/Other

	10. Do your child use sandle?
	Yes/No

	11. Do your child teeth brush regularly?
	Yes/No

	Illness Issue:
	

	1. Have you been sick in the last month?
	Yes/No

	2. What happened?
	Fever/ Cough or cold/ Diarrhea/Dysentery/Stomach pain/Breathing Problem/ Skin Diseases/ Ear-Eye problem/ Other

	3. How many days you were sick?
	

	4. Did you have diarrhea in last month?
	Yes/No

	5. How many days you were sick?
	

	6. Did you complete your child immunization dose?
	Yes/No

	7. Did your child eat deworming tablet in last 3 months?
	Yes/No

	8. Did your child eat Vitamin-A capsule in last 3 months?
	Yes/No

	Child Anthropometric Measurement Information:
	

	1. Child MUAC?
	

	2. Child Height?
	

	3. Child Weight?
	

	4. Child Z-score?
	

	Observational Information:
	

	1. Child clean dress up?
	Yes/No

	2. Child nail cutting?
	Yes/No

	3. Is child eat from floor?
	Yes/No





_________________________________
(Signature/Thumb) 
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Appendix III: Measurement of Height
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Appendix IV: Measurement of MUAC
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Distribution of MUAC-score
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Transformation of MUAC-score by histograms
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Appendix VI: Generalized Linear Model

  ___  ____  ____  ____  ____ (R)
 /__    /   ____/   /   ____/
___/   /   /___/   /   /___/   14.2   Copyright 1985-2015 StataCorp LLC
  Statistics/Data Analysis            StataCorp
                                      4905 Lakeway Drive
     Special Edition                  College Station, Texas 77845 USA
                                      800-STATA-PC        http://www.stata.com
                                      979-696-4600        stata@stata.com
                                      979-696-4601 (fax)


Single-user Stata perpetual license:
       Serial number:  xxxxxxxxxxxxxxxxx
         Licensed to:  Md. Emran Hossain
                       Chittagong Veterinary and Animal Sciences University


. glm MUAC_mm Father_Age_Year Mother_Age Mother_Parity Family_Size Child_Age_Months Child_Height_cm Child_Weight_kg


Iteration 0:   log likelihood = -1555.3691  

Generalized linear models                         No. of obs      =        499
Optimization     : ML                             Residual df     =        491
                                                  Scale parameter =   30.33279
Deviance         =  14893.39929                   (1/df) Deviance =   30.33279
Pearson          =  14893.39929                   (1/df) Pearson  =   30.33279
Variance function: V(u) = 1                       [Gaussian]
Link function    : g(u) = u                       [Identity]
                                                  AIC             =   6.266008
Log likelihood   = -1555.369119                   BIC             =   11843.01

----------------------------------------------------------------------------------
                 |                 OIM
         MUAC_mm |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
-----------------+----------------------------------------------------------------
 Father_Age_Year |  -.0760015   .0504241    -1.51   0.132    -.1748309    .0228279
      Mother_Age |  -.1099915   .1159541    -0.95   0.343    -.3372574    .1172744
   Mother_Parity |   .1534736   .3174121     0.48   0.629    -.4686427    .7755899
     Family_Size |  -.4953539   .2637654    -1.88   0.060    -1.012325    .0216168
Child_Age_Months |    .152029   .0460366     3.30   0.001      .061799     .242259
 Child_Height_cm |   .1529344   .0537392     2.85   0.004     .0476075    .2582613
 Child_Weight_kg |    .153307   .0721097     2.13   0.034     .0119745    .2946394
           _cons |   116.0899   3.939301    29.47   0.000      108.369    123.8108
----------------------------------------------------------------------------------
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Appendix VIII: Sample database for data collection
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Weight-for-Length Reference Card (below 87 cm)
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Weight-for-Height Reference Card (87 cm and above)
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I am pleased to inform you that your submitted manuscript entitled “Driving Factors of
Malnutrition of the Children of Myanmar Refugee in Ukhia, Cox’s Bazar, Bangladesh” has
been reviewed by specialized referees (reviewers) and based on the reviewer comments the
Editorial Board of The Bangladesh Journal of Veterinary and Animal Scicnces (BIVAS) has
been accepied it for publication in the forthcoming issue of The Bangladesh Joumal of
Veterinary 2nd Animal Sciences (BIVAS) as full lengih research artile in the Volume 8(1)
June. 2020,

When we received your filled signed copyright form and publication prosessing cost then we
will edit your accepted manuscript and send it for type-processing and galley proof making
After that the galley proof artcle willsend to you for approva.
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